Energy Leaders Consortium Visit:
Energy Hunt with Mother Parkers

26" Feb 2026
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Quick Self-Introductions

* We all have something to contribute to today’s workshop!
* This is especially so in a Treasure Hunt!

* Name, what you do.
* Experience with energy initiatives
* Expectations for today
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Agenda for Today

* Big Picture Ideas
* The Energy Hunt

e An Overview

* The Seven Steps

* Alogical approach to understanding how a
facility uses energy.

* A prioritized search for savings
* Facility Walkthrough
* Brainstorming Opportunities

* Estimating Savings
» for Selected Opportunities

 Summarizing Results

* Closing
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Our Objective for Today: Savings ldeas Quantified

Manufacturing: Reduce Non-Productive Electricity

* From profile 400-450 kW during non-
productive times — est. 75kW reduction.

* Housekeeping Manager’s walk around list ! L

* Lighting, pumps, exhaust & cooling fans,
computers, chillers, mixers, etc.

* Savings : $18,000 per year
* Shut-down list procedure required.

* Payback: immediate

“.1
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Lots of Opportunities!

Energy Treasure Hunt - Summary Report of Opportunities Identified

Demand | Consumption GHG
Opportunity Comments / Information Needed Potential Reduction | Reduction Reduction
kw kwWh/yr (Tonnes)

1 Optimize UV/Bioreacior. mﬁmwm:a&mmu Not estimated 35 systems is not yet operational

Currently the plant is running at ~70% capacty. Enemy

2 Run full or ha¥ biorsactor. savings would be minimal as reducng
K woukd oy b pstie ki vere 3 Demand | Consumption GHG
o e paiiien o e ] Opportunity Comments / Information Needed Potential Reduction | Reduction Reduction
kw kWh/yr (Tonnes)

Rmcwqdﬂmgmmmm A the could at

42 tovtiim peales.Scheoule Qoiof one Review ar required for grit chambers to ensure that . Energy Avoidance ~2HP = 1.5kW x 24hriday x
year
with rain events. 15 system is not overdelivering. Sngle speed blowers. 188 frs x 10 HP: Running 365 days x 24hrs day. 365 diyr = 13,000 kWh ~= 53504y 13,000 $ 850 3
tmwwmmmmw Walk around investation suggest that t
5 cycing observed on energy histogram. Couid enough and with a high power factor w Investigate 7 this influent could be rerouted to avoid 8m
bean for St fny e ol Feding unis 16  Review Riverview influent location fo man it station.  rop to bottom of wet well as it is then pumped back up fo Nt estimated as deemed not be practical.
{mprove control of electrc unit heaters throughout site. enter plant.
6  Upgrade at a minimum to digital. programable wal Could save batween 5-10% of heating
mounted thermostats. is water be recycled or parhaps replaced
17  Rewview once through cooling water on gensets. mwh = - Low savings due to low genset hours.
Insulate cold n tunnels to reduce heat loss from " - =
7 mmwu&fmmmm Needluwﬁalddmluofweadi
times.
18  Explore the use of effuent water for seals. iﬂmﬂnwdic;whsdmbdme
8  Instal fiow guages on pump seal flush supply. Reducs potable water use.
m;mmumm 19 Instal energy submeters to help define ensrgy use. Study cuently being completed to assess options.
9 ices that could be Reduoe potable water use.
n#:eedvﬂhdlnmvmr
Pump house: install VFDs instead of inlet vanes on e -
10 VeryAHU X v ot | et s par i 20 .. 15 HP x 2; 35,000 CFM Savings: 18,000 kWh = $1,0004r 16,000 $ 1,000 4
= Consider replacing with direct drive motor - can reduce slp
Som eunts curmeny! have heat recover losses by 5-6% used, recommend using - hours 085/ KWh
11 Install heat recovery units on AHUs. operating at maximim effectwness. G 21 Review belt drive on grit augers. w':ymsbel::e:dwesw Savings assume :;T&;M‘m X% % 1.540 s 100 0
Sow stineimis e ol uger motor of 5 H2 for 4,000 hours per year
Assume a total of 3,000 cfm of exhaus - »
12 Investigate hest recovery for exhaust fans. the heating season with in interior temy 2 Improve connection with NB Power to obtain access to Not estimated.
proposed heat recovery efficeincy of 71 power meter real time data.

13 OutEce pbog Eynuts - ental et =
s 23 Consider destratification fans for cenirfuge room Destratification fans can reduce heating loads by 2-2%
Centrifuge Room: Install ductiess mni-split unt to
14 replace Packaged Terminal Air Conditioner (PTAC)
unt. Consider mostly open flow control for reactor air flow Asmimclmm Dswssmsnwesedcamm 150HP x 1.5 blowers x 24hrs; 180 kW x 24hrs x
control to tanks. asthereis 2365 x 0.1 = 150,000 kWhiyr = $10.000

|

Note:  Calculations 3zzume 3 demand price of $15/kW. energy price of $0.065 per kWh and 3 GHG factor of 0.26 kg/kWh.

knaweggmy TECHNCSIM 5
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Big Picture Ideas

No Compromise!

!,
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The Dimensions of Energy Management

“working together to
build an energy
managing culture ”

“awareness,
“operational &/or People’s engagement,
technological Behaviour habits, procedures
changes” and feedback”

zzzzzzzzzzzzzzzzzzzzzzzzzz
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All of the Energy Management Benefits

Increase Comfort,
Productivity, &
Safety

Direct & Indirect
Energy Savings

All the

Benefits!

Improvement
Equipment
Reliability

Environmental
Impact Reduction

'/
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FinaIIyAMI;r\Et’ Creates Savings?
Who

People & Technology [N, 23 %

People Only e 16 %o
Technology B 3%

Technology -4% S

“10% 5% 0% 5% 10% 15% 20% 25%

Actual Savings

Source: Good Practice Guide 84 Managing and Motivating Staff to Save Energy
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The Energy Treasure Hunt

Engaging Staff in the Search For Opportunities

TECHNCSIM
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What is an Energy Treasure Hunt?

* A collaborative search for energy savings opportunities involving staff,
energy facilitators and other interested parties

* 2-3 days on-site events for the full-scale Energy Treasure Hunt on large
facilities, 1 day for many commercial/small industrial facilities

* Leverages site data to help visualize energy consumption

e Based on the “Kaizen” principle
* a.k.a. change for the better, continuous improvements

* Used as a tool to identify low and no-cost measures
e Capital cost measure can be identified and set aside for further evaluation

* Great way for engaging staff/employees and training opportunity
e Leads to a list of practical, actionable items — opportunities.

knowenergy@): TECHNCSIM|
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Comparing the Treasure Hunt Using The Seven
Steps to Other Methods

! '
knnwgnergye{?

Staff involvement

Third Party Resources

O&M Measures

Capital Measures

Learning Opportunity

Time scale
Cost

Planning

TECHNCSIM

Significant

Some

Primary
Minimal
Important

Short, days/weeks
Low

EMP Actions

Minimal
Complete
Varies, secondary
Core

None

Very short, days
Low to mid

Capital cost budgets

Very significant, but varies
Significant
Primary
Secondary

Important

Months
Mid
EMP Actions
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Advantages of an Energy Hunt

* Its simply a very practical approach.

* Staff know the buildings better than others.

* Staff know the challenges of your buildings.

* Participants often take a lot of Savings home.

* The opportunities discovered are “owned” by those
that participate.

* The training aspect leads to more opportunities
after the treasure hunt.

* Engagement for all who participate!

* Immediate payback measures can more than pay
for the event!

knowenergy@):  TECHNGSIM]
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The EnergyStar Approach... A Full Scale Hunt

Energy Treasure Hunt:
A How-To Guide

During an Energy Treasure Hunt, groups of people walk Step 1: Prepare «¢»
around a building looking for quick ways to save energy. Many ‘

ENERGY STAR partners have used Energy Treasure Hunts to

SRR This is the most time-consuming step, but definitely the
reduce their facilities” energy use by up to 15 percent.

most important.

Treasure Hunts vs. Audits: PICK A LOCATION

Two Key Differences Begin by evaluating your portfolio of buildings to identify
facilities where energy performance needs to improve or has

Treasure Hunts focus on quick fixes with a short payback recently declined. Find one that is willing to host an Energy

period. Many improvements can be made immediately and Treasure Hunt.

without significant expenditures or capital investments.
COLLECT BACKGROUND INFO

Treasure Hunts strike a positive, optimistic tone, focusing on : ,
Next, work with the building manager to collect:

outcomes and improving day-to-day operations. And building

operators and employees who help “discover” treasure are A Data on energy use, costs, demand, and trends. Include
"~

knowenergy@:  TECHNCSIM https://www.energystar.gov/buildings/about-us/campaigns/treasure_hunt



https://www.energystar.gov/sites/default/files/tools/14336_ENERGY_STAR_Treasure_Hunt_Lite_Guide_v06_508.pdf

The One Day Approach

* Preparation
* Collect & analyze historical energy data & create lots of charts
e Customize a %2 day Seven Steps Workshop

 Workshop & Energy Hunt Day
* % day Seven Steps Workshop
* Consider and discuss analysis of energy data — ask questions

* Facility walkthrough
* Maybe a teams based approach depending on facility size
* Flipchart ideas

* Exploration of any online systems or BAS
* Brainstorm & Flipchart ALL ideas.

* Quantify as many as possible (using facilitators expertise)
* Hand calculation, spreadsheet, RETScreen or web tools

* Summarice Results
* If appropriate present to management
* Each participant gets a certificate!

o After the Hunt
e Organization must take action
* Celebrate - create a case study, newsletter article or video!

knowenergy@): TECHNCSIM|




Critical Questioning Checklist

Finding Opportunities with 4 Basic Questions

* Can you ShUt if Off? Questions Opportunity to Save

* Or turn it down, or control it o 1t i off?

b Ette r Are there systems or equipment operating

during times when they are not required and
you could shut them down?

* Can you tune it up?

spring

* Can you make it routine? Can it be tuned up?

L] . - .
° F d b tt t Are there pieces of equipment that need
I n e e r ra C I Ce S regular check-ups or adjustment:. to ensure :re the‘rje i'terr's;:hat rr'a',rbes':nall or Ic:jrge
- ut tend to get forgotten in the everyday
better effict ency. rush of keeping other things operating

properly. Can | add them to a checklist or

o Ca n yo u m a ke a n Example: small gas fired DHW heater. procedure?

Example: cleaning/changing of an air intake
[ [ ] ?
Investment In It:

Can invest in it and use a rebate?

filter on a boiler or compressor.
. .
* Alot of tives/rebat '
Ot OT Incentives/rebates e o o e it e

equipment. Is there a rebate from

a re ava i I a b I e SaveOnEnergy or Enbridge?

Example: Older T12 or T8 lighting in service
areas.

List Compiled by:

knowenergy@):  TECHNGSIM]



Analyzing Data & Estimating Savings

EZENBRIDGE

e Using various tools
* Spreadsheet
* RETScreen Expert
e Online (Web) Calculators

chedules

4 (Y sullding envelope
Office

&’ Rool - Office - Steel

& Walls - Office - Glazing
4 @ Ventilation

C

Wastroom

~  Optimize supply
4 A Heaung
Solar water heater
4 74 Power
Photovoltaic - 59 kW
A Summary
] Inchude measure?

& Comparison

Subscriber: TdS Dixon Inc - Professional

~Ventitation ~Method elearming —
¢ Description Cafeteria pa—
* »
Note Linked to: Fans - Cateteria Method 1 Method 2 —
Ventilation - Method 1
Base case Proposed case Energy saved
Schedule Office - Base case Y. Office - Proposed case A
Flow us hd 650 650
Fresh air % 80% 45%
| | System reheat No - No -
| | System selection Heating & cooling v Heating & cooling ».
Fan control Schedule ol Schedule X
| | Ventilation control Schedule v Schedule ¥
Intake sr damper leakage Medium v Medium v
Heat recovery efficiency % 0% 0%
ing method Level 1 v
Increment $ 300 $
Increme $
Number ntilation units 1 1
Heating system Space heating v Space heating -
Heating KWh 4 14585 8204 6381
438%
Cooling system Alr congitioning v Alr conditioning he
Cooling KWh 1515 728

knowenergy

FaRRIN. 2 DR 117

A Busngss Types ¥ Frograma  Success Stanes  Dur Team

Roscontial | Busnass

Home Confact Us  Apply for Incantives

UL L M AL S N G

Air Curtains Calculator

Air custans prever: the utzive air flom e

0 beated
deor or maror
antrituss to snerg:
cumborl ang wkm

g and inside =it from ssitin
s« A4p0ing 4
Lyreos <«
ad emplayee

througn co o
v and fog in cokd elorag

Air Curtains Calculator !

Un this

witn instaling air cu

nerenal das of the anergy and coar smings Asaccated

n yaur tecdity *

Cempiess the Niekis bolow Snd hian chick “Calkeuiae”

e Heagps (1] 40740

Optimal Start/Stop Savings Potential

Equipment

Motor Size
Motor Loading

Hour Reduction with Optimal Start/Stop
Days per Year

Estimated Motor Power
Annual Energy Savings
Energy Price

Annual Cost Avoidance

Annual Carbon Avoidance

Chiller

100 HP
90%

2.0 hrs/day
120

74.6 kw
17,904 kwh/yr
$0.14 /kWh

$2,507

0.9 tonnes
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https://enbridgesmartsavings.com/business-energy-management/calculators-and-energy-solutions/air-curtains

Tools for Savings Estimates

Identified Measure / Situation

Calculation

Addition of variable frequency drives on main cooling water pumps

WX Strip on rollup and person doors - dock levelers

Insulation on roll-up doors

In plant offices lighting retrofit from T12 fluorescent

Formalize shut down procedure - train supervisor — trim demand profile.
Night walkthrough - with shut down and check profile

Personal fans - control and shut down.

Paint mixer motor to electric from air if conditions allow.

Motion sensor on new LED fixtures as appropriate - low occupancy times.
Motion sensors on paint booths - or interlock to fans - stage banks.

OH high speed doors - reduced infiltration - with sensors.

Remote controls for overhead doors to be mounted on tow motors
Motion & occupancy control of supervisot offices and washrooms.

High bay uninsulated sections

Check power factor correction and adjust as required

Satellite air compressor for 24/7 Process to shutdown central compressor
Water system for blowing chips rather than compressed air.

Add pipe insulation on along runs of pipe in high bay areas.

Estimate flow reduction & hours
Infiltration Rate

Heat Loss Analysis

Lighting Calculator

Estimate load and hours

List equipment, loads and hours
Estimate load and hours
Compressed Air

Lighting Calculator

Ventilation Calculator

Web calcualtor

Web calculator

Lighting Calculator

Heat Loss Analysis

Excel calculation

Compressed Air

Compressed Air

Insulation calculator

RETScreen, Excel
RETScreen
RETScreen
RETScreen or Excel
Excel

RETScreen or Excel
RETScreen or Excel
RETScreen
RETScreen
RETScreen
Enbridge

Enbridge
RETScreen
RETScreen

Excel

RETScreen
RETScreen

NAIMA 3E Plus

knowenergy@):  TECHNGSIM]
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Energy Basics

! '
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Electricity & Natural Gas

1 HP = 746 Watts
1 Ton =12,000 BTU/hr

knowenergy@):  TECHNGSIM]

How Fast §

How Much §

How Big x How Many
Demand (Peak) Wh
Power

Kilowatts
kW
kVA
Kilovolt-amps

= Power Factor

en

(Refrigeration)

How Fast x How Long
Consumption

Energy

Kilowatt X hours
kWh

1 kWh = 3,412 BTU

M3nNatcas) = 10.5 kWh
J, kd, MJ, G

Approx. 1 BTU N l

20


http://www.unlimitedhvac.com/image/2218683.gif

What is Efficiency?

knowenergy .

TECHNGSIVI

Useful Output, 1099,

Efficiency =
Input

Device Efficiency Input - Output
Electric heat 100% Elec. — Heat
Lighting 2-20% Elec. — Light
Motors 50-95% Elec. — Power
Pumps and Fans 20-60% Elec. — Flow
Compressed Air System 5-15% Elec. — Air
Atmospheric boiler 50-80% Gas — Heat
Condensing boiler 80-95% Gas — Heat
Heat Pump 100-400% Elec - Heat

21



The Seven Steps

A Methodical Approach to Finding Energy Savings Opportunities to be Used in an
Energy Hunt

TECHNCSIM
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The Seven Steps to Understanding & Reducing
Energy Consumption

1. Understand
Consumption Price & Cost
2. Compare Yourself to -
Benchmarks 7. Optimize Energy Supply
3. Understand When Your 6 | Effici
Building Uses Energy - [MProve triciency

4. Understand Where -
Your Building Uses Energy - 5. Eliminate Energy Waste

TECHNCSIM
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Step 1. Understand Consumption, Price & Cost

Example — Electricity

* January ‘05
590,000 kWh ... $55,332

* February ‘05
590,015 kWh ... $56,239

* Energy Up 0.003%
* CostUp 1.6% ???
* >S60 per kWh

knowenergy@):  TECHNGSIM]

How Fast — Demand (kW)

How Much (kWh)

How Long (Hrs)

24



The Electricity Bill

Simplified Alectra General Service (50-499) & 500-4,999 kW

* Customer Charge (S99) S$2,266/ month
* Distribution Charges * (515.30) $12.08/kW } Demand
* Energy Charge @ (OEMP) variable / kWh )
* Regulatory Charge S 0.0053 / kWh
E
* Global Adjustment - =Nerdy
e Class B: -50.04to + $0.12/kWh
* Class A: based on facility contribution to Ontario peaks )

* Delivery = Distribution + Transmission
knowenergy@:  TECHNGSIM * small, non-demand <50kW users pay for delivery on a kWh basis.
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Global Adjustment For Class A

* Based upon contribution to 5 top Ontario peaks —demand not energy
related

* Your peak demand factor (PDF) x Ontario system wide global adjustments ($)

* Example:
» System wide GA is $1120.1 million
 PDFis 0.00017378
e Customer global adjustment is

=$1,120,100,000 X 0.00017378 = $S194,654.84
e Savings by reducing your facility contribution to Ontario system peaks

* Adding 1kW to one peak could cost upward of S60!
* S300 + for all 5 peaks

knowenergy@):  TECHNGSIM]




Ontario

Tuesday, February 24, 2026

Hourly Ontario Demand Projected Demand

Demand

19,562 mw

Today's Projected Peak

ker to maonitor {oreca

Hourly Output by Fuel Type (Transmission-Connected)

Nuclear 8,797 mw Hydro 3,700 mw

Wind 3,509 mw Solar 0 mw

Hourly Imports 1,246 mw

18,874 mw

20,836 mw

sted Ontario demand {or the next 24 hours

Gas
Biotuel

Howrly Exports

5,233 mw

14 Mw

All data Is available through
the Data Directory

Storage 464 mw

4,097 mw

The Market Day

knowenergy
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Ontario Demand

Price

DA-OZP ($/MWh)

HE
60.72 7 58.81
55.55 8 70.52
3 5339 9 64.95
4 52.82 10 54.58
5 48N n 52.05
] 45.79 12 53.28

TECHNCSIM

a4
38.27
37.25
4143
49.34

60.67

81.90
20 78.80
21 7217
22 52.44
23 58.86
24 54.33

Source: ieso.ca

Demand & Price Information

Global Adjustment Rates

Global Adjustment values will be finalized 10 business days after month end
:,, kWh

Feb 2026 -0.29
lan 2026 144 0.95 -4.06
Dec 2025 2.23 “2.57 0,29
NO 396 2.55 182

t202 748 4.22 4.89
Sep 2025 030 819 619

The Ontario Price

The Day-Ahead Ontario Zonal Price (DA-OZP) and the Load Forecast Deviation

Adjustment (LFDA) sum to establish the Ontario Price, also known as the average

Ontario Electricity Market Price (OEMP), published the 2(

month
Preliminary LFDA values are available soon after month end, and can ba confirmed in tha Month
) Fe
Anthmet 1 ) Waeighted (§/MWh)
an 2026 132.42 0.7¢ 133



The Incremental (Marginal) Price of Energy

PRICE

* Electricity 147 e/l
° Demand ~ S /kW CurrentHourf\rPrTceatBiDDp.m. eoT
. Energy ~ $ /kWh (Class B) ourly Ontario Energy Price ($/MWh)

~S /kWh (Class A)

 Natural Gas
 Total ~S /m3

* What is the incremental price?
* The next unit used or saved

 Important for proper savings calculations.
* Check your bills and rates.

knowenergy@): TECHNCSIM
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Cost, Energy & Carbon

Sample Facility

Cost

Natural Gas
33%
Electricity
67%

Units ekWh Cost GHG (Tonnes)

Electricity 1,588,509 1,588,509 273,393 40
Natural Gas 233,135 2,424,604 132,887 434
406,280 473

TECHNCSIM

! ”
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Energy

Electricity
40%
Natural Gas
60%
GHG Emissions Electricity
8%

Na

G

92%
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Understanding Cost - Actions

e Establish correct incremental
prices for demand, energy &
natural gas.

* Check power factor.

e Check relative cost of demand,
electrical energy and natural gas.

* Impact of rates/tariffs/market
mechanisms on price related to
activity.

knowenergy!;{?

||||||||
PPPPPPPP
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Step 2: Compare Yourself

Result
Measure

* Externally Take Action

 Benchmarking
* Associations

Data

° |nterna||y Information Analyze
* Compare to facilities in your
portfolio -
* Compare a facility to itself over time TR :
* Energy Utilization Index (EUI) spesnepoces Howto conductan  Solctond
2 : accurate industry o
° EkWh/ft /year s benchmarking g’
- Moniter progress and anaIYSiS? Find benchmarking
* GJ/widget produced

knggggggggy@? TECHNCSIM
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Benchmarking...

* The process of comparing - e
one’s performance metrics to better, T
best, median and historical .
performance

* Benchmarking usually leads to: é

v'increased knowledge about how one’s N oo
building is performing
v'a desire to improve one’s performance BRI

v’ through better practices

v'a dialogue/investigation of differences
between buildings

Canadian National Median Reference Values for All Portfolio Manager Property Types

v'the development of baselines and ooy i P S S e D S
improvement targets ol
AaREacar o e | G- AAEAkaeed |

v'monitoring of all energy performance

knggggggggygf-‘ TECHNCSIM 32
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Types of Benchmarking

* Longitudinal Benchmarking
* Comparing a building to itself over time
* Could be by sub-system or end-use

* Normalizing for drivers such as area and
weather

* aka Monitoring

* Cross Sectional Benchmarking
 Comparing a building to a group of
similar buildings — internal & external

* Normalizing for drivers such as area and
weather

* Examples:
* Portfolio Manager Energy Star (1-100) Score
* Comparison to Median

TECHNCSIM
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Dashboard (Metrics current as of 06/04/2021 11:01 AM EDT) =

0w e -

[search by ID or Name |

| Properties not in a Group (4) | | Energy Highlights

Add/Edit/iDelete Groups_

.  Energy

Add/Edit'Delete Views

ENERGY STAR Site EUI

Name Current Date Score ¥ eumy  °

Knowenergy

Centre 12/31/2019 81 075

9485688

Large Learning

Centre 10/31/2020 56 0.96

13249045

I4&S Building

SreaTas 10/31/2019 66 076

TdS Place

e 1113012018 69 1.24
Page 1 of 1

R | Refresh Metrics

Source EUI e
(GJIm?)

View1-4of4
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Comparing the Plant to Itself Monthly

2000070 = %00
P00 — 2000000 =
0000 —
~2s0000¢ | 0
*oce g
o0
€000 — L > conme i 2
- s00 §
£ “occw i :
H 1502000 !_u i 3.500.000 ~
| go—— H
= 0
e i i 3,000,000
0L - -—200
- S00.0¢0
Lo e 250,000
[ 0 Lo
T I 1 T T L 1 1
200007400 20209021 K20-n-01 220400 0000 adt-1e-t LlLe-0r-0y Q023 2
I : -
Legend 2.000,000
i A sy % Pam e A Hevrng degres dags 16°C g
1,500,000 —
. . . N e
Normalizing for Plant Flow (m3) & Weather (HDD) R?is 98.8% e
G000 -1
- e 1,000,000 —
K000 _
3
e
g;w ; 500000 =
e ——
s =-ac z :
o : .
1 1 T T T T T
e -} % = _2020-07-01 2020-10-01 2021-02-01 2021-07-01 2021-10-01 2022-01-0 2022-04-01 2022-07-01
Legend
wce-] Eal A Blecricry Bassing Pracizzed || Actual
) "\' P
AN Auzaaan .bl\.}" AGd in Aga1v4n Apd24an BN aer
- Legernd.

Ay A i AL g s e KT

Significant Change in early 2021
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RETScreen Expert — Performance Analysis Tools
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Food Processing — Forgotten Attic Heaters

Lighting Retrofit (December)

Electric HeaterTurned On

Shutdown (July)

Compressor Controls Malfunciy
Electric Heater Turmed Off

Operation Resumes with New Process
(Compressor Controls repaired)

Easeline with New Compressor

!,
N
knowenergy@): TECHNCSIM
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Automotive — Idling Equipment on 3 Shift

LDC customer concerned with bill increase

2+ years of electricity data analyzed
* Weather and production as drivers

Initial analysis daily — weekly was best

Beginning of “increase” traced back with CUSUM to a
specific week.

e Operational mode change identified as cause
* Not weather!
* Increase in waster due to idle equipment

* Avoidable with new operational procedure!
e ~ 40,000 kWh per week

knowenergy@):  TECHNGSIM]
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High Bill Complaint < - > Production Scheduling

500,000 —
450,000 —
400,000 —
350,000 —
SEEH ~40,000 kWh/week!

250,000 —

200,000 —

CUSUM (kWh)

150,000 —

100,000 —

B NS——" N\

TECHNCSIM
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A Caution: Energy KPIs vs Performance Models

Energy (kWh/week)

180,000
160,000
140,000
120,000
100,000
80,000
60,000
40,000
20,000
0

knowenergy -

TECHNCSIM

zzzzzzzzzzzzzzzzzzzzzzzzzzzz

“Performance Model”

KPl =168
Worse performance?

kWh= 76 x Tonnes + 59669

kWh/Tonne

L
g “ KPI =138 kWh/Tonne
- //,,,’/ - Better performance?
s /,,’/,
/,‘94 “Standard”
¢”// KPI = 146 kWh/Tonne

400 600 800 1,000 1,200

Production (tonnes/week)

1,400
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Step 3: Understand When A Facility Uses Energy

400 1.00
1 0.90 .
0 Using kW & PF
300 - %% Information
+ 0.70
5250- 1 0.60 i’ » + kW - PF
£ 200 {050 $ *  Motor load on
é ] a0 & > +kW +PF
o Lighting load on
100 1 1> > -kW - PF
70-20  Lighting load off
50 4 u 1 0.10 > -kW + PF
Y 1 0.00 * Motor load off
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Visualization of 15 Minute Electric Demand Data
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Sub Daily Demand Profile — Always an Opportunity!
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ontrols Issue Evident in a Facility Demand Profile

™ 30

- 20

15

Power (kW)
Air temperature - average (*C)

— 10

—s

Sunday 12:00 Monday 12:00 Tuesday 12:00 Wednesday 12:00 Thursday 12:00 Friday 12:00 Saturday 12:00

Time

Legend
S Week 2022-08-14  —-— Air temperature - average
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Hourly Gas Plot Reveals Boiler Control Problems

or Could be Used to S

ize Low Carbon Heat
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e Heat Map For Gas Data
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Step 4: Understand Where A Facility Uses Energy

Electricity Breakdown

Plug Load 15% Facility HVAC &

Motors 2%

S

Lighting 21% |

2007 Prorated Annual Consumption:
783,273 kWh

'I
knowenergy@):  TECHNCSIM

Heaters 62%
L et

Thermal (Natural Gas)
Breakdown

DHW 10%

Building Heat
ggﬂ%

—

2007 Prorated Annual Consumption:
60,606 m® (622,429 ekWh)

Energy balance

2% — 1% _1%

B Nelting

B Compressed air

B surface treatment
B Heating

B ventilation

B Lightning

® Other

B Moulding

B Sand-preperation
B Hotwater

B Administration

B Blasting

Figure 2. Presents results from a typical energy audit in the Swedish foundry industry.
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RETScreen Expert
Energy Breakdown
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Industrial

Miscellaneous
Space
heating

Refrigeration

Process

heat
Mechanical

equipment

Hot
water

Process
clectricity

Pumps DHW Lighting

Fans
4.3%

9.5% 0.3% 9.3%

Office Bldg

Cooling
9.1%

Ht& Equipment &
31.7%

Plug Load
35.8%
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Understanding Where

e Assuming vast majority of energy
is used for a production process
may miss opportunities in the
supporting systems.
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Steps 5, 6 & 7 — ldentify the Opportunity
1. Understand
Consumption Price & Cost
2. Compare Yourself to -
3. Understand When Your -

4. Understand Where -
Your Building Uses Energy - 5. Eliminate Energy Waste

TECHNCSIM
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Establish a Valid Need

* Heat/Cool
* Air Power
e Fluid Flow

e \Ventilation

* |[lumination

* Process Heat
* Process Cooling

 Compressed Air

knggggggggygf-‘ TECHNCSIM 50
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5. Eliminate Energy Waste
“Match the Need — Right Size”

e Turn it off

Lights, fans, pumps

Leaky building envelope
Compressed air / vacuum leaks
Steam traps

Phantom loads

 Turn it down
* Temperature
* Water
* Air flow

e Control it

* Exhaust / ventilation
* Lighting time & levels

TECHNCSIM 51

knuwe.nergy{;i?



Industrial Reduce Compressed Air Leaks

* Metering of compressors and
ultrasonic leak testing revealed
200 scfm =50 HP

* Where: piping connections,
control valves, drains.

e Savings : 343,000 kWh per year
* Savings : $30,870 per year

4

\x‘,_ N - ‘ .\\. |
| S e R g e : f
4 3 4 o~ i
- W 4 T-':;‘
S o N Vil
Ry & . |

—~——

f‘ 7 e

g b

. .va,‘ > ‘ > ’

e Payback: < 1 year.

https://www.caasafety.com.au/products/ultrasonic-leak-detector/
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Peak Demand Reduction

* Food processing facility

e 60 HP Air Compressor that
cycles on due to short term
demand not being buffered by
receiver.

* Savings : 50 kW, 0 kWh
e Savings : $6,100 per year

* Payback linked to compressor
control system improvements.

knowenergy@): TECHNCSIM|
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Manufacturing: Reduce Non-Productive Electricity

* From profile 400-450 kW during non-
productive times — est. 75kW reduction.

* Housekeeping Manager’s walk around list

* Lighting, pumps, exhaust & cooling fans,
computers, chillers, mixers, etc.

e Savings : $18,000 per year
e Shut-down list procedure required.

* Payback: immediate

knowenergy!.}?}‘



Significant Waste

* Reduce speed of 150 HP glycol
pump to ~ 80%, 24/7.

e VSD exists — currently used at night

* Requires testing to determine the
best operating point for the system

* Electricity savings: ~ 300,000 kWh

* 9 tonnes of CO,,

e Cost Reduction: ~ S55,000
* Including peak demand impacts

* Reduced pump maintenance
* Non energy benefit

knowenergy@):  TECHNGSIM]
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Step 6: Maximize Efficiency

I ! g i ! .f_z
¢ M a I nte n a n Ce mu’m ym 10 %m/mmu,gm " m 0

0"'&‘I‘""‘¢¢“"M" i m,‘mnqdm .
f

* Filters and lubrication |
* Clean heat exchangers, pipes, ducts and coils ¥

 Combustion Equipment
* Regular tune-ups
* New controls

* Optimize compressors, pumps and fans
* Sequence multiple devices
* Operate at most efficient point.
* Variable speed drives

* More efficient equipment
* Lighting
e Lamps &/or re-design
e Compressors & Chillers

"'r_
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Industrial: Improve Pipe Insulation

* 10% of piping system (100ft approx)
un-insulated at 7psi steam pressure

* Insulate 2” distributions with 50mm
overcoat

* Savings : 41,000 m3 gas per year
* Savings : $21,000 per year

zzzzzzzzzzzzzzzzzzzzzzzzzzzz
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https://blog.thermaxxjackets.com/industrial-pipe-insulation
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3E Plus — Savings from Insulation

< 35 Plus e - ]

Fle  Edit  Units  Help

Determining yoUltinSuiation:
needs has neVeRDESHEasIen

knawerergy@):  [TECHNCSIM https://insulationinstitute.org/tools-resources/free-3e-plus/
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Improve Compressed Air System Control

* Incorporate larger receiver
capacity, variable speed
compressor, and controls.

* Variable speed compressor could
be an alternative to rebuild 2
existing compressors .

* Savings : $8,200 per year.

* Payback: 1-2 years depending
options.

knowenergy@):  TECHNGSIM]
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Treasure Hunt Example —
Modulate AHU Fan Speed w/VFD

* Add VFDs to AHU to modulate fan speed based on
load (temperature)

* Run at 90% winter

e Stop on weekends
e Start on demand to 75%

e Run at 75%

* Evening
* Early start-ups

e Elec 153,000 kWh

Static Optimization

* $18,400/yr | i
14 https://hvac-talk.com/vbb/threads/1911151-HVAC-Graphics-Library

zzzzzzzzzzzzzzzzzzzzzzzzzzzz
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Pump & Fan Basic Principles

Equipment curve

Pressure

In general:
Power = Flow x APressure
kW= Qx AP

0 N B (N (N)

knowenergy@): TECHNCSIM|

o N N b N)
Affinity laws for centrifugal fans and pumps

N = speed, Q = flow, P = pressure, kW = power
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Pump Reliability: Flow & Efficiency

! '
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Lower impeller life
N
P ‘ Discha
t Best Efficiency Point
Low flow
cavitation
High
temperature .
rise : Y o iaaay dee-
ower bearing '
seal life ; ina &
E low seal life
Reliability Curve :

B
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80% 110% % Flow

Source: https://blog.craneengineering.net/pump-performance-curves-reliability
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Pumping System Demonstration
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Back to the 7th & Final Step!
1. Understand
Consumption Price & Cost
2. Compare Yourself to -
Benchmarks 7. Optimize Energy Supply
3. Understand When Your .
Building Uses Energy 6. Improve Efficiency

4. Understand Where -
Your Building Uses Energy ‘ 5. Eliminate Energy Waste

TECHNCSIM
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7. Optimize Supply

After reducing waste & increasing efficiency

* Heat Recovery

* Water, air, process effluents

* Improve existing performance
* Heat pumps

* Ground & air source

* Heat recovery Ll

Supply Air

* Renewable energy f "
* Photovoltaic _ ,/ -5
* Solar air, hot water %ﬂ ;;J
* Wind power T T

Return Air

I
===
.

!,
N
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Heat Recovery Tools in RETScreen

! Cd
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Fomn vy T Db

Tatal Rasmng baad = W4 W

Batat bt et W4 AW

RETScreen - Energy Model
Individual measure - Brewery - Heat recovery
~ Fuels & schedules | Heat recovery Method
: Electricity and fuels ¢ Description Heat exchanger - Retrofit = =4
@ Schedules — —
Not Energy  Steam-to-
~  Equipment e steam
4 A Heating
Boiler ~Heat recovery - Water-to-water
4 % Cooling Proposed case
Compressor b
r
P Flow s v 18
~ End-use Operating hours h/yr v 2,880
4 ™ Process heat Temperature G v 19
Heating load - Hot water Stream 2
4 A) Heat recovery Flow s - 18
Heat exchanger - Retrofit Operating hours h/yr v | 2,880
4 @ Refrigeration Temperature C - 10
Cooling load
Heat recovery efficiency % 45%
Heat recovered kWh v 879,681 -
A Summary Incremental initial costs $ xf 130,000 |§J
L& Wickooe rae? Incremental O&M savings $
& Comparison Number of units 1
System selection Heating & cooling v
Heating system Boiler v
Heating energy saved kWh 879,681
Cooling system Compressor v
Cooling energy saved kWh 879,681
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Finally, What Will Your Crack Patrol Look Like?

TECHN(CSIM
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Critical Questioning Checklist

Finding Opportunities with 4 Basic Questions

* Can you ShUt if Off? Questions Opportunity to Save

* Or turn it down, or control it o 1t i off?

b Ette r Are there systems or equipment operating

during times when they are not required and
you could shut them down?

* Can you tune it up?

spring

* Can you make it routine? Can it be tuned up?

L] . - .
° F d b tt t Are there pieces of equipment that need
I n e e r ra C I Ce S regular check-ups or adjustment:. to ensure :re the‘rje i'terr's;:hat rr'a',rbes':nall or Ic:jrge
- ut tend to get forgotten in the everyday
better effict ency. rush of keeping other things operating

properly. Can | add them to a checklist or

o Ca n yo u m a ke a n Example: small gas fired DHW heater. procedure?

Example: cleaning/changing of an air intake
[ [ ] ?
Investment In It:

Can invest in it and use a rebate?

filter on a boiler or compressor.
. .
* Alot of tives/rebat '
Ot OT Incentives/rebates e o o e it e

equipment. Is there a rebate from

a re ava i I a b I e SaveOnEnergy or Enbridge?

Example: Older T12 or T8 lighting in service
areas.

List Compiled by:
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The Help Desk for Workshop

Michel Parent

mparent@technosim.com

Stephen Dixon
sdixon@knowenergy.com

!,
knowenergy @/:-
..powered by TdS Dixon Inc. L
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