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Today’'s Agenda

Recap of Materials Covered
Participant Presentations
Break

Closeout Activity
Participant Presentations

Evaluation
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Session 1 Recap

Introduction, Energy Basics, & Power Company Relationships
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Session 1 Recap

Introduction, Energy Basics, & Power Company Relationships

Better

ACME

Szeount D 0004 1234-857E5 8 | | Involce Mumber 123456789
Current Charges $20.760.80
127312018 Due By 10620 9

Biling Datas 173172018

32 days of serice

Service Description

B Change SE0 D)
Sysbem Laages Chargs o83 B5
Cff-Peai Linage of 155426 000 kWh % 30,0335 Boa7 a4
COn-Faak Usage of 295227 000 K x €0 0804 14, B35 45
Demand Charges of 832000 kYW x 51 9500 181740
Trengmesaion Change of 532 000 KW 30,910 B48 12
Distribution Facility Capacity Change of 1017 00 kW x 53 0800 208500
$23T 4T3
Taxes and Adjustments

City T {1.5%) 418,21
Fuble Pupoass Charge (3%) B0 ad
108 Regulatary Adustments 2847
115 Erengy EMainey Fundking 1.153.38
$2413.48

Feriod Ending Avg Daily Temp  Awg kKWh per day Ay Cost per day
13172018 715 15338 B30.03
1175208 o 15021 A9 25
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Session 1 Recap

Introduction, Energy Basics, & Power Company Relationships

Energy Projects
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Session 1 Recap

Introduction, Energy Basics, & Power Company Relationships

OPTIMIZED
SYSTEM

HYDRAULIC
PERFORMANCE

Jones and Sowby, “Water System
Optimization™ (JoumalAWWA,
June 2014)
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Session 1 Recap

Introduction, Energy Basics, & Power Company Relationships

Idaho Power ol
8,969 followers
1mo @

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 kWh/year. That's enough energy to
power over 15 average size homes for a year!

L& Tl

B powER

City of McCall

"
Thirty-tewe thousand, four hndred forty-sicand Ten

Energy Efficiency Upgrades o P e
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Session 2 Recap

Water Source Selection, KPIs, and Energy Teams

Measurement — Understanding — Control — Improvement

EEEEEEEEEEEE

Better us.
4 Plants ENERGY



Session 2 Recap

Water Source Selection, KPIs, and Energy Teams

MG per Year for each Source
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Session 2 Recap

Water Source Selection, KPIs, and Energy Teams

6 Data
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Session 3 Recap

Water Treatment and the 5 L's

* Provide flexibility in influent pumps
(multiple, VFD)

* Optimize chemical dose to avoid
excess sludge

e Control mixing with VFD

« Backwash filters on head loss or
NTU, not time

« Backwash one filter at a time

* Provide flexibility in finished water
pumps (multiple, VFD, d/s storage)

 Tune up, reschedule, or upgrade
alr compressors

* Reconsider solids handling
depending on rate schedule

 Check HVAC settings
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Session 3 Recap

Water Treatment and the 5 L's

LEAPING: Skipping a pressure zone

Booster Pump
(energy added)

PRV
(energy lost)
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Session 3 Recap

Water Treatment and the 5 L's

Looping: Pumping in Circles

Booster Pump PRV set too high
(energy added) (energy lost)
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Session 4 Recap

The 5 L's and Treasure Hunts

Leaking: Water loss is energy loss

Volume System Water Billed Water Exported Revenue
from Own Input Exported Water
Sources Volume (corrected
(corrected for known
for known errors)
errors) L i i it — s — i — i — s
Water Authorized  Billed Billed Metered Consumption Revenue
Supplied Consumption Authorized Water
Consumption Billed Unmetered Consumption
Unbilled Unbilled Unmetered Consumption Non-
Authorized revenue
Consumption Unbilled Metered Consumption Water
Water Losses Apparent Customer Metering Inaccuracies
Losses Unauthorized Consumption
Systematic Data Handling Errors
Water Real Losses  Leakage on Transmission and Distribution Mains
Imported =
(comected Leakage and Overflows at Utility's Storage Tanks
for known Leakage on Service Connections up to the point
errors) of Customer Metering

Leak on 12" main. Photo courtesy of Harold Hargaves, City of Pocatello, ID.
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Session 4 Recap

The 5 L's and Treasure Hunts

Losing: Breaking beneficial pressure prematurely

High-Head
Water Source

PRV, flow control, etc.
(energy lost)

Booster Pump
(energy added)
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Session 4 Recap

The 5 L's and Treasure Hunts

Loading: Meeting peak demand with pumps instead of storage

Inefficient More efficient

Sensor A 25

225

20

T8

B 15
12.5

10

Last 72 | Hours 7.5
5
2.5

Reset 0
0:00 6:00 12:00 18:00 0:00 6:00 12:00 18:00 0:00 6:00 12:00 18:00 0:00

Apply (Jan 21 - 24, 2018)
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Session 4 Recap

The 5 L's and Treasure Hunts

EQUALIZATION =3 MG

Tanks are batteries!
Meet peak demand with storage
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Session 4 Recap

The 5 L's and Treasure Hunts

Treasure Hunt Overview

Prioritize

Identify priority Break into

systems/areas teams and schedule
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Session 5 Recap

Pumps!

CENTRIFUGAL PUMP CHARACTERISTICS CDS No.: 1933-3
[@GOULDS PUMPS Speed: 1780 rpm
Model 3175
R Size: 3X6-14/3X8-14-5 m
20 Pt §9021 i
Eye Area: 216in*
240 1l N ; L '?-‘t N 2- 4 VANE 70
22010 ‘\j‘ j B2 g L
200/ / T \L T 160
180 13in e ’ ~ i\ g I 65 o -
160 - K‘ \J\_ i » < % _ 50
in N
140|.« 1? - \ L M\ k ﬁ‘t\ ‘\\ xd ><\ \ LS54
144 D i. \"“ :\ . h M\y >< ki
120 e § e o “%( N  How to calculate pump power
— b NS =1 n
‘”"'\.l“l._\\\tﬁ“\“*x—- NE<LS? [N et a0 «  How read pump curves
= “%QEK? prom » * How to choose impellers for efficiency
X T TS N =  How to find the operating point
N T=r | 4 - What happens when you throttle a valve
9, 00 Woe X0 60 T 60 S0 1000 e « What happens when you change speed
0 75 100 125 150 175 200 225 e

 Why pumps are often oversized!
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Session 6 Recap

Hydraulic Modeling and Energy-Efficient Design

Hydraulic Modeling for Energy Analysis

* |dentify areas of extreme pressure

* Test new valve settings

 Trace water traveling from a certain source
» Test new pump setpoints to improve tank
level fluctuation

* Verify size of proposed pumps or pipes

* And more!

Walve lronHoreePRY
FE1.91 GPM
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Session 6 Recap

Hydraulic Modeling and Energy-Efficient Design

« Consider full range of operating conditions
 Allow control AND efficiency

* Look beyond capital costs

* Plan for growth

* Include measurement devices
 Remember lights and HVAC

« Use power company incentives!
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Session 7 Recap

Persistence Strategies

 Engaged people are the key to success.

* An engaged workforce understands their
goals, knows their impact, is empowered
to act, is aware of the process, and is
recognized for contributing.

 An engaged workforce saves energy!
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PARTICIPANT PRESENTATIONS
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