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Green Economy Webinar Series:

Energy Monitoring Technologies and
Resulting Cost Savings

Audience microphones are muted

Submit questions at any time via the tool bar (questions only visible to organizer)
Recording, slides, and additional info will be shared after the webinar

Join our networking session after the panel — computer audio only, Google Chrome browser
recommended
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Webinar Agenda

1. Introduction
Nathaniel Magder, Program Manager, PPG

2. Energy Management at 3M: Reducing Energy Use from
Energy Data

Prasath Vinayagamoorthy, Senior Energy Engineer, 3M
Tanmay Soni, Advanced Energy Analyst, 3M

3. Q&A
Networking Room

A recording of the webinar will be made available to attendees

partnersinprojectgreen.com PARTNERS IN




Partners in Project Green
and TRCA Program
Updates
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Augmenting our programs to adapt to COVID-19

At Home with Nature:
TRCA e-Learning

Fun e-Learning videos, activities,
and resources that will help
families deepen their
understanding and appreciation
of nature, ecology, and cultural
heritage.

partnersinprojectgreen.com



https://trca.ca/learning/nature-elearning/

Green Economy Webinar Series

Partners in Project Green’s free monthly webinar series highlighting important
issues and ideas in sustainable business.

Webinars so far:

Getting to Zero Plastic Waste

The Business Case for Natural Infrastructure

Sustainability Reporting: Escaping Acronyms and Rear-View Mirror Reports
Building Resiliency into your Sustainability Strategy: Lessons from COVID-19
Microplastics Diversion: Sharing Two Pilot Case Study Successes

Visit partnersinprojectgreen.com/resource to access recorded webinars

Sign up for our monthly newsletter at

partnersinprojectgreen.com/newsletters

to stay up to date on our webinars and programs!

partnersinprojectgreen.com g PARTNERS IN



https://partnersinprojectgreen.com/resource/
https://partnersinprojectgreen.com/newsletters/

Improving your bottom line with
municipal business programs

November 4
Brampton - 10:00AM
Vaughan - 1:00PM

» Discuss programs you can access to reduce energy, waste and water costs

* Showcase how you can gain and retain customers through environmental
initiatives
* Show you how to take advantage of available incentives and rebates

* Include local municipal officers to help answer your questions

Register today: https://partnersinprojectgreen.com/events/

partnersinprojectgreen.com g PARTNERS IN



http://Rehttps:/partnersinprojectgreen.com/events/

Material Exchange

Facilitating the exchange of material
between businesses and non-profit
organizations to divert waste from landfill,
support local communities, and move
towards a circular economy.

SickKids Hospital - Furniture

New PPG member SickKids Hospital had 2 rooms
full of various furniture that they had no use for.

PPG reached out to our networks and was able to
secure exchanges with 4 different organizations
across the GTA.

ltems exchanged totaled 610 kg in weight and
included school desks, filing cabinets, chairs, and
tables.

If you have items that need new homes,
contact us today.

GTAA
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mailto:connie.choy@trca.ca

Natural Infrastructure and Climate Resiliency

This program helps property managers, commercial
developers, industrial manufacturers, institutional
facilities, and business owners understand their
climate risks and identify opportunities to mitigate
those risks and provides support to take action and
become more resilient.

For more information, visit:

https://partnersinprojectgreen.com/natural-
infrastructure/

Contact Eric.Meliton@trca.ca for details
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https://partnersinprojectgreen.com/natural-infrastructure/
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Prasath Vinayagamoorthy

Senior Energy Engineer, 3M

partnersinprojectgreen.com

Prasath currently works on 3M’s implementation and
coordination of ISO50001/SEP management systems and the
maintenance and improvement of Energy Management
Information Systems at 3M Canada sites.

Prasath is the recipient of the 2019 Canada Region Energy
Engineer of the Year Award from the Association of Energy
Engineers (AEE), as well as the 2018 IESO Energy Manager
Award in Ontario.
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Tanmay Soni

Advanced Energy Analyst, 3M

In his role as an Advanced Energy Analyst at 3M, Tanmay
specializes in designing and maintaining 3M’s global portfolio
for normalized energy efficiency reporting, leads internal
audits for ISO5001/SEP locations and performs technical,
feasibility, and financial analyses for energy projects.

Tanmay holds a Masters of Management Sciences and a
Graduate Certificate in Business and Entrepreneurship, both
from the University of Waterloo. He is also a Certified
RETScreen Expert (CRE) and a Canadian Sustainable Energy
Practitioner (CSEP).

partnersinprojectgreen.com g PARTNERS IN
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Science.
Applied to Life 4
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" Prasath Vinayagamoorthy P.Eng, CEM, CMVP, 3M USAC Senior Energy Engumu:satc
. [Tanmay Soni MMSc, EMIT, 3M Advanced Energy Analyst B




3M Company

Since 1902...

Our Vision

3M Technology Advancing Every Company
3M Products Enhancing Every Home
3M Innovation Improving Every Life

© 2018, 3M. All Rights Reserved. 3M Confidential. 3M



Science improving
lives for more than
a century

e Wetordry™ Sandpaper

e Scotch® Masking Tape

e Scotch® Cello Tape

e Scotchlite™ Reflective Signage

e 3M" Flat Fold Disposable Respirator
with Valve

e Scotch-Brite™ Sponge

e Micropore™ Medical Tape
e Command™ Adhesive Strips
e Post-it” Notes

e 3M™ Aluminum Conductor Composite
Reinforced (ACCR)

e Cubitron™ Abrasives
e 3M™ 360 Encompass”™ System
e Scotch® Magnetic Tape

© 2018, 3M. All Rights Reserved. 3M Confidential.




3M Canada

 First 3M Subsidiary (1951) and to have full time energy manager

- First company in Canada to attain enterprise-wide ISO 50001 certification with 7 plants

certified to date.
- Employs 1,900 people

- 7 manufacturing factories

- Abrasives

- Tapes

« Healthcare *VMIORDEN

- ScotchBrite
PERTH2®* MONTREAL

®
BROCKVILLE 2
M'LTO‘N **MISSISSAUGA
LONDON

© 2018, 3M. All Rights Reserved. 3M Confidential. 3M



Corporate Climate and Energy Goals

Internal Emissions
Renewable
Customer Emissions
Energy Efficiency \

00<& ok @ S @
Raw Materials Energy & Climate Water

P —

090 s
Health & Safety Education & Development

© 2018, 3M. All Rights Reserved. 3M Confidential. 3M



Strategies for Climate and Energy Goals

Energy & Climate Goals

Renewable Energy

¢S

" Energy Management (x{5[e]0)!
Standard )
— o . r ) Reduce Fossil Fuel
nergy Monitoring Grid/Utility Dependence
and Reporting ) . J
' Design and | 3M Owned
Technology Projects \ renewables )

© 2018, 3M. All Rights Reserved. 3M Confidential. 3M



Energy Policy

3M’s corporate energy
policy

© 2018, 3M. All Rights Reserved. 3M Confidential.

Environmental, Health and Safety Policy

Corporate Energy Policy

Applies To
This policy applies to all 3M operations.

Policy Statement
3M will seek to both promote the efficient use of energy in our operations and to deliver products

to our customers that help them save energy.

Additional Elements
3M is committed to continual energy performance improvement and will take the following steps
to support this policy:

Assess energy performance in our existing operations, in the construction of new

facilities, in the development of new products and where applicable. in the procurement
process.

Implement an effective energy management system that supports manufacturing capabilities
while providing a safe and comfortable work environment with the information and resources
needed to set and achieve appropriate energy objectives and targets.

Secure adequate reliable, and when feasible, renewable energy supplies at competitive

rates and conduct appropriate contingency planning activities to protect operations from
interruptions.

Encourage continuous energy performance improvement by employees in their work and
personal activities.

Drive development and application of innovative energy efficiency technologies in our
products and through our operations.

Cooperate, when feasible. with governmental agencies. utility companies and other
organizations on energy programs and comply with all legal requirements relating to energy
use. consumption and efficiency.

Report progress toward 3M’s energy objectives and targets to executive management and
external stakeholders on a regular basis.

Related Information

ISO 50001 Energy Management Standard

Guidelines for Energy Management

Manual 81 for Energy Best Practices

Procedure for Managing and Using Energy Consumption Data

For Further Information
Contact 3M Energy Management, St. Paul. Minnesota, 651-737-4206.

Approved By

Environmental, Health and Safety Committee

3M Energy Management Issued: 08/19M1991
Building 260-06-N-07 Revised 03/16/2020
St. Paul, MN 55144 Please recycle.



Standards for Energy Management System

ISO 50001 Bapene"

Energy Management Performance’
U.S. DEPARTMENT OF ENERGY
N Certification
PLAN ¢ 0.0% Energy Reduction
e |dentify e No Scorecard
e Define
e Establish y Silver Level
: | SN ¢ 0.0% Energy Reduction
ACT )0 e No Scorecard
e Review THE » Manage
FRAMEWORK - Gold Level

e Strategize
¢ 0.0% Energy Reduction
e 50+ on Scorecard

Platinum Level

¢ 0.0% Energy Reduction
e /5+ on Scorecard

© 2018, 3M. All Rights Reserved. 3M Confidential. m



31 of 3M Global Sites ISO 50001 Certified

Enterprise Model

. North Amér\ccm Enterprise
Model

[T Germany Enterprise Model

W Other

© 2018, 3M. All Rights Reserved. 3M Confidential.
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ISO 50001 Enterprise-Level, North America

Enterprise Model
* Certification in progress, Expected 2020

2018, 3M. All Rights Reserved. 3M Confidential. 3M 10




3 Pillars to Successful Energy Management

Metering Technology
& Targeting & Projects

People




Metering & Monitoring

What you can’t
measure you can’t
control — make
energy visible
Sub-metering

Energy Map — identify
where energy is used
and how much it costs

© 2018, 3M. All Rights Reserved. 3M Confidential.

V. Establish energy

V.

baselines

Establish energy
targets normalized for
product types,
outside weather
conditions and any
other related
variables.

AR

VI.

Provide real-time
energy information for
operating personnel.

0 R R
(I {

VIl. Provide energy
consumption
reporting for
management for
tracking and
budgeting.

12



Design and Technology Projects

Combined Heat &

Power (CHP)

% Stable and low
natural gas prices

% High electricity
cost

% Steady electrical
base load

% Steady heat sink for
heat recovery

+* Government/local
utility support

Chillers/HVAC

Conditioning of air
is very expensive -
$5 per CFM per
year

Air balance studies
to reduce exhaust
and makeup air

Re-commission
existing equipment

Optimize Chilled
Water Systems

Use Free Cooling

*
°"

+

*.

*.

The most expensive
— [ HP of electricity
used to produce
1HP of comp. air

Replace with
equipment not
requiring
compressed air (ex.
electric blowers,
mixers etc.)

Reduce air leaks —

most plants leak at
20-30%

-
e

*
L X4

*e

*
L X4

LED Lighting

Mature technology

Significant energy
savings (60-90%)

Better illumination
and light quality

Longer life — less
maintenance cost

Design and
Procurement

% Assess energy
efficiency in
equipment
upgrades

%+ Re-evaluate the
needs for like-to-
like replacements

% Include alternative
practices for
energy intensive
process in design
phase

Utility Threshold Criteria

Continuous Improvement — Energy Manual 81

» Best practices for all sites to follow Chilled Wé;ter > 50 TONS
. . . . T Compressed Air > /5 SCFM
* Metering required for new equipment exceeding threshold limits P
Natural Gas / LP 400 MBtu / hr
Electrical 35 kw
. o M Steam 900 lbs / hr
© 2018, 3M. All Rights Reserved. 3M Confidential.



People

Why?
* Production staff operates and knows the
equipment that consumes energy
» Better employee retention and
satisfaction
* Increased trust in management

How?

* Employee Suggestion Program

* Conservation Awareness Campaigns
* Energy Training

* Let them know they matter

© 2018, 3M. All Rights Reserved. 3M Confidential.

Energy Awareness Comics

Another great day
working in 3M
manufacturing

air leak!

Compressed air is the most expensive and sometimes the most inefficient utility in many
plants!. For example, for every 100 units of energy, fewer than 10 units are turned into
useful compressed air. To conserve energy and cut costs, there are three main areas to
consider:

1. Report & prevent leaks — check joints, valves, fittings and hose connections
2. Reduce waste — use compressed air only when needed (ie. not for dusting)
3. Remove unnecessary load - eliminate hoses and couplings that are not used

Compressed b

X

14



Where is data and how can it help?

For us at 3M Canada Energy Team, it’s through

Metering and

monitoring of Weather Utility

Bills

equipment and Stations
processes

* I|dentifies facts from opinions and highlights useful trends

e Ability to manipulate data at different levels:

v' plant vs. equipment
v' winter vs. summer
v' peak production days vs. weekend schedules

v daily, monthly and annual performance analysis

© 2018, 3M. All Rights Reserved. 3M Confidential. 3M

15



How data is distracting?

USING Parameters

nput IRRELEVANT Too many variables
DATA DURING
ANALYSIS Time intervals

LOSING FOCUS Misleading trends

Not meeting objectives & goals
output

Wasted time, money & energy

© 2018, 3M. All Rights Reserved. 3M Confidential.
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How to tame data?

3. Find trends.

4. Use human input!

1. Use only what you 2. Use proper analyzing
need. tool.
= The way we use data is = There are many
purely for energy different tools to
performance. manipulate and

understand data.
Ex: We don’t need to

know how many cars Ex: Regression Analysis:
are parked in the Using normalization to
parking lot to know discard the irrelevant
how much energy is variables and

used in the plant. showcase the useful

variables

© 2018, 3M. All Rights Reserved. 3M Confidential.

= This can pinpoint the

areas we need to
prioritize such as
operational or

maintenance control.

= Plant operators and

managers have a
better idea of how the
plant operates and the
limitations faced by
resources, equipment
and schedules.

17



Using the proper tools

% Excel

] regression_data

A

1 EXCEL Data for Intro to Regression
[ 2 |
ER Quantity Price Inceme
(4] 18 s 128 180 Demand for Widgets
EX 24 s 78 283 318
1 27 s 1108 13.5

38 e 213 s14 iy
- e T aes S ] y = -0.1664x + 13.675
ER 34 s 632 75 s12
| 10| 39 s 704 16.2
17 41 S 845 278 510
(17 20 s 989 140 »
[ 13 39 5 447 234 2 sg
14 45 s 938 381 o
| 15| 45 s a9 303 6
[ 16 | 45 s B02 293
17| 48 s 712 297 54
18 43 s 277 177
| 19 52 s 518 202 52
| 20 | 35 s 1025 7.7
27 57, 5 588 3086 5
% 58 s 359 392 0 10 2 30 40 S0 B0 70 80
&1 s 188 327 Quanti

| 24 | 86 s 345 3r.o i
I

Prior to 2016

© 2018, 3M. All Rights Reserved. 3M Confidential.

. : Performance Virtual Energy
Tracker Analyzer

—— )?ET.S‘c‘reen;

Decision Engine

Financial Risk Smart Project
Assessor Identifier

Emission

Feasibility

18



Regressions & Data Analysis (Elec, N.gas)

Analytics

bn Level

Standard error of the estimate: 20.51

Report
] ] g v Define season... g: Ex
‘“ Optimize reference temperature... IFI’ Ev
Forecast.. Stacked Predicted | Actual .d Adi = ]
- CUSUM..  summary.. - ad Adjust coefficients... 7 D4}
’quatio/ Al results
(@} Data table Consumption summary duction level Pass
Dependent variable (Y) Electricity (million Btu) Coolng degree-days 18°C Pass
Independent variable (x1) Production level (Lbs) ‘.: Pass
Independent variable (x2) Cooling degree-days 18°C (°C-d)
r Coefficient results
observations: 12 Name Value Standard error  t-ratio  p-value
Number of iterations: 12 2 1905048 222624 85613 1.2826E-05
Sum of residuals: 25918 b 00014 00003 45502 0.0014
Average residual: 0.216 ¢ 78054 52657 14823 0.1724
Residual sum of squares - Absolute: 3540.13 4 Pass
Residual sum of squares - Relative: 3785.9422

[ Coefficient of multiple determination (R): 0.697
Coefficient of multiple determination - Adjusted (Ra®): 0.6297
Root-mean-square error (RMSE): 206563
Coefficient of variation of the RMSE: 0.072
F-test (p-value): 0.0046
K Net determination bias error (NDBE): 0.00075
- ; T -
Time series line ] Details |
Select baseline Select equation|
L
; o ]
Begin | 1/1/2015  [45] Y= arblechd | ¥ =100.5048+00014%1+7.8054%2
Duration: 1 Years ~| R'= 0697

© 2018, 3M. All Rights Reserved. 3M Confidential.

n Level

Analytics

Report
Lm L E [ Define season.. MR
‘" Optimize reference temperature... 'F', E
F°"'Ef‘351"' csaascﬁﬁf.. Pre:dﬁ?ﬁliftfal ad Adjust coefficients... D
K - Validation results
I Data table Consumption summary Hexting degree-days 16°C Pass
Dependent variable (Y) Natural gas (million Btu) ..: Pass
Independent variable (x) Heating degree-days 16°C (*C-d)
r M r Coefficient results
Number of observations: 12 Name Value Standard error  t-ratio  p-value
Number of fterations: 12 a 14788 02157 6855 44313605
Sum of residuals: 13763 b 178460 36217 49278 00006
Average residual: 0.1147 1 Pass
Residual sum of squares - Absolute: 749.8268
Residual sum of squares - Relative: 7378733
Standard error of the estimate: 558
Coefficient of multiple determination (R%): 0.8245
Coefficient of multiple determination - Adjusted (Ra®): 0.807
Root-mean-square error (RMSE): 8.6593
Coefficient of variation of the RMSE: 0.239
F-test (p-value): 4.4313E-05
Net determination bias error (NDBE): 0.00317
[ Timeseries | Vecatter | hine | pe

Select baseline

Begin a*u+b

o5 G5 Y=

Duration: 1 Years ¥| R’z 0.8243

Select equation |

¥'=14788"+17.8469

19



Regressions & Data Analysis (M&V)

RETScreen Expert - Morden.retx - x

d=e

- Location Facility Data Analytics Report Language ¥ | Share ¥ | Subscribe 9‘ v

II. f i i E [ Define season... “J Event tracker... | Copy to clipboard ~
B~ Exclude data..

Graph Establish

A, Edit annotations...
Forecast.. Stacked Predicted | Actual
- s

baseline » T | ormeree " Modify Y-Axis... 7 Data validation...
ap
Dashboard @ 2,000

[Dannual bar graph - Electricity 1,800

[Hannual bar graph - Natural gas 1,600

[Mannual bar graph - Total El
= 1400
Touarterly bar graph - Energy Cost B
JMoving graph - Line =é 1,200
[FlBar and pie charts v
8 |
[Mnonthly bar graph 3 e
5]
5 800
Analysis 3
- - 600 —
4 [DElectricity - CDD (18) + Production Level
[ERegression 400 -
JTargel
[[Hecusum 200 —

[Hcontrol chart
Measurement and verification

[TReference year ‘ QC!I: I {'L \i!» '\:“ /\:‘-‘A nﬁ‘) q§|5
4 [DNatural Gas - HDD (16) o & & A A A & &
[HRegression & & N S B S S &
JTargel
[Mcusum
Hcontrol chart A Baseline Predicted AT Actual Matural gas. Baseline Predicted J_ Actual | Commissioning date
[IReference year
4 Total Commissicning date: | 12/31/2015 [4 Net savings as of 2018-06-30 : 9,375 (million Btu)
[HRegression =
. N S Baseline Actual Difference
gEJEE‘M ecd ESoH ERd g RS S TR Predicted {million Btu) Natural gas (million Btu) (Baseline - Actual) (million Btu) [Eirad
[Hcontrol chart 61 2015-01-01 2015-01-31 942 1947 1892 Yes
[ZMeasurement and verification 62 2015-02-01 2015-02-28 953 1,909 2,292 Yes
[Reference year 63 2015-03-01 2015-03-31 5350 1366 1599 Yes
- [EElectricity_2016 Baseline 64  2015-04-01 2015-04-30 204 970 1,267 Yes
Advanced 65 2015-05-012015-05-31 151 776 629 Yes
66  2015-06-01 2015-06-30 9 548 606 Yes
[Hstacked CUSUM 67  2015-07-01 2015-07-31 2 556 631 Ves
4 [Hconsumption summary - Predicted | Actual | 68  2015-08-012015-08-31 6 562 596 Yes
[ZFuel cost - Total €9 2015-09-01 2015-09-30 52 612 656 Yes
Druel consumption - Total 70 2015-10-01 2015-10-31 267 948 835 Yes
71 2015-11-01 2015-11-30 503 1280 930 Yes
72 2015-12-01 2015-12-31 739 1646 1186 Yes
73 2016-01-01 2018-01-31 918 191 1794 T Yes
74 2016-02-01 2016-02-29 721 1584 1119 465 Yes
75 2016-03-01 2016-03-31 433 1267 705 562 Yes
76 2016-04-01 2016-04-30 386 1,105 745 361 Yes.
Go to: Report 77  2016-05-01 2016-05-31 75 664 519 143 Yes

© 2018, 3M. All Rights Reserved. 3M Confidential. 3M




Metering & Monitoring - Overview

Process Information
used for modes &
efficiency calculations

EMIS Information Flow

~ TRANE INGERSOLL-RAND HMI
Chiller control system Comp. air control system

o ——
[ L] [ L]
(S . !—-I—'-'.
- . “

.

"

&t

I Operators

DH+
PLC (OO0 BACNet ModbusT CP
' 4zoma vy
| - |
- A — i .
| _' - ModbusTCP i ;:;:
| | o
| . I s
| | -
| L) (] ModousTcP | Kepware GE Proficy
: ! iIHistorian
' Energy by Energy | (Located in
*
 AccountCentre | 2 ~ondon)

I.

Controlling energy
baseload & efficiency
by mode of operation

Management
Operations
Enginesnng
Maintenance

Workstatons

EMIS Reports
- using Excel
- Proficy tools

© 2018, 3M. All Rights Reserved. 3M Confidential.
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Metering & Monitoring

up.

Science.
Applied to Life.”

i 2

1 8

!, Supervisor | Logout | Help Sdé

DASHEOARDS DIAGRAMS TRENDS ALARMS REPORTS SETTINGS

Naturel Gas Use nn mf::i;n:m- Plﬁm sfl::l:::j:le || Fa:li:i:ites | LOAD
= |nitially, Installed Electrical e e | m— L Pty o
Oven 3 Gas Meter (m: 1082 Rewinder Speed [mpm) - 0
. . T2 Gas per LM (BTU) - 74357 I;I I;I IIIIHIIIIIHIIIIIIIII!III !i;ﬂ
meters at SUbStatlon & Feeder nmu%wn % nwtﬂmm lmmrmi?mll Emiﬁm: ﬁ&ﬂ% Wm% “WEN
[P Gas 427 cm per e | [ stecasTetiowi:ssess |
nergy in kW - Coater E: M
level. Unable to connect other _— " T i I
meter & productlon information. - = D Er ""”‘"‘"" "ﬂ‘"
T1 Gas per LM (BTU) : Pt Powes Tolals
o8N N = e
n Watural Gas Use M __ E_ .inlM D H u ﬂ
== ity in oW 350, able 500 Switehgeac? yyo pre—ro—
But now we can able to connect e o CrETr e
. . 152 Comng-2nd Batr) Wet Pap 1 MS2 Total (kW) - 350 19 P e 11 g 1M,
with the PLC & other equipment e S S e —
. . @| [ productcode: 388 || Ms2 ectr per i (o) . e
to monitor online. o ] - R
Lc Energy in kW “m 1 o Vier ‘l i
0 e
JCline Cell 123 MOC200  LC Extruders CP420421 LG Com, Grinders MCCS0 = —— Frouess s {mdfuie) - .29
. o e . [ aw | I 16 | [z za1] I - | L EnergfieCh (BTU) . ﬁm’”_‘ CHP Gas : 427.00
» Email & Text Notification are set = = === m ﬂn e
Compressor 4 Turbo
g g nu:z I_L@wfkle um%mmwm Boer Gas Log
Ty e o) ﬁ wl ROGERS 2 5111 PM 65 )
| tine Speed [mpem) - 215 \
- Plant Produ < i ibil
Tyler
3M Building 301/302 Comms Issue DVinaygqamoorthy_@mmm.fzom{501
Plant Air Flow Alert)Brockville
€3 Reply % Reply All — Forward

pvinayagamoorthy@mmm.com

o To Robert McArthur; @ Prasath Vinayagamoerthy: © Jason Cleary

Retention Policy 5 Years (5 years)

Expires 20,

25-08-27

025-08-27

ALARM NOTICE - 3M BLDG 301 and 302, Communications Issue to CABKENPROZ2 at 8/28/2020 12:08:09.009 PM This could result in data loss.

Fri 2020-08-28 12:08 PM

© 2018, 3M. All Rights Reserved. 3M Confidential.

cfm

Compressed Airflow has exceeded
900.00 cfm and is currently 960.30

22



Metering & Monitoring

= This screen is used by the operators
when we do load curtailment during
Ontario peak days.

© 2018, 3M. All Rights Reserved. 3M Confidential.




Metering & Monitoring — Historian

© 2018, 3M. All Rights Reserved. 3M Confidential.

ScotchKote 6 - Load Profile
Weeks of July-06-20 and July-13-20
SKE Mot Running COP-MN1-5K6 Met (kW] e S5+ L T Y] — 5 EE Tortal | KW — 5KE Mot Aunning Target — SEE R URNING Target SE Line & Fesd Rate (kgf'br]
450 2,000
400 1B D
350 FI.I I I N I I . I J- ool [T - 1500
= 3250 | ”
I | AutoSave
2 2o | |
= " File Home Insert Page Layout Formulas Data Review View Proficy Historian Develop
opmfin s T-inlﬂnlﬂ e = e = e ] » 3 0 Hel
- i p
100 | f HH ?o 69)'3 =0 Ap EO rO O " &
2 . d ’ ’ e A v ) © About
50 " Tags Current Raw Alarms  Calculated Filtered Edit Administration | Options
- a1 & i ' - — = " Values Data & Events Data Data Query =
=] 3 g E g o E =1 E = I == 8 o E =] 3 = E o = g = E o =] = = E =1 3 = 3 = I == g = g Search Edit Admin Options & Help
AW do LR GHESEHomoxa AR EOER g 4] & g dw =9 .
;- :S 2 @ z - B BE g 5B g z é nmo E ; o oo X ?_ 3 - L - A :-: o @ o b ::' - i Proficy Historian Tag Search ? e
SEEfRARARA AL E R LRSSz 23223 N N N N N N Ny == S2dIRIARF2R Tag Mask Server[Opt]
SEEfsiLriuniiiiEizic g ESCEEEULSLETTEPR I3 35 = =
R EE LR EREEEEZE E : Fadm s d dd 44 I EEEZEE - - |’EMIS‘ A [cabkvhist.usac.mmm.com. ] -
I Use Default Server
ScotchKote 6 - Energy Consumption by Mode ScotchKote 6 - Energy Consumpti Avaloble: celected:
Week of July-06-20 Week of July-13-20 ! — —
1 Tagname Descriptiol Tagname Description
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Metering & Monitoring —Process Studio

ﬂ AlM - Process Studio
File  Options  Help

28 Perth Bldg -

] ™
Panel Title Panel Title Panel Title

Process SPC Mode  Tag Browser  Tag Charts
Checker

Tasks a

j_) Release Motes

.2J Training

.2) User Group

.2 Enter & Support Ticket

Process Analytics

® @ ¢ © %

Compare Cross Helix Genome KPV Evaluator PALS l I E W’i \N
Mode Comelator
CHP Power ’ CHP Gas flow Qutside Air temp
[ Panel Title Panel Title
Hu Run NEIT-ES

Administrator

Administration

7B @ @

260 cfm

Dashboard !
Ref Run 20200519 ) C026350f Scour ND N - Ref Output ) . <
ereee L L = erenoe Compressor Energy Compressed Air Flow
Current Run (2020409-28 ) COZ72Soft Scour NO N v Current Outpat
Reference Run Current Run
Electrical Average Rale [kW] 274.16 250.37

& Gas Average Rate [m3/h] 2299 174.14 @
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Implementing Energy projects

RESULTS: OPERATIONAL & MAINTENANCE CONTROL

© 2018, 3M. All Rights Reserved. 3M Confidential. 3M

1 e relEeEn . 2. Analysis. . 3. Find trends. . Ikl . 2 (e
data. input! analysis.

* Incentivize the
plant to invest in
the found
opportunities.

e Provides further
prioritization of
projects.
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Maker Operational Control Improvement

Process Flow:

The Maker consists of four ovens in series, used for drying and curing the product along with pollution
abatement equipment and auxiliary equipment. The operational time of each oven is different based on

product specifications.

Pollution Abatement

(Bio-trickle Filter)

Raw

Packaging &

Dispatch

Material ‘ ! i ! ! Converting

© 2018, 3M. All Rights Reserved. 3M Confidential. 3M
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|

Oven #2

e SB2.EMIS_OVEN2_FAN_POWER.F_CV
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5.00

Energy opportunities were identified after reviewing the oven energy report.
10.00

Maker Operational Control Improvement
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Maker Operational Control Improvement

BTF & Scrubber & Total compressed air
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Maker Operational Control Improvement

o ®
o ‘e
0@ °,
o
.Scope of Project Risk Analysis

Implement Result Measurement & Engagement
Process Change Verification Plan

Scope of the project:

* Develop/Improve the shutdown & start-up procedure for the maker during weekend

© 2018, 3M. All Rights Reserved. 3M Confidential. 3M
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Maker Operational Control Improvement

0© e)
O
@) O Q OOO
. . . Implement Measurement &
C)Scope of Project Risk Analysis Process Change Result Verification
°08,0°
(oNe)

Risk analysis

e Listed all risks and challenges
* Key challenges: safety issues, production & maintenance issue

* Developed a plan to mitigate the risk and address all the challenges

© 2018, 3M. All Rights Reserved. 3M Confidential. 3M

Engagement
Plan
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Maker Operational Control Improvement

0© e)
O
o O Q OOO
. . . Implement Measurement &
C)Scope of Project Risk Analysis Process Change Result Verification
°08,0°
(oN6e)

Implemented Process Change

e Started with Management of Change (MOC) process

© 2018, 3M. All Rights Reserved. 3M Confidential. 3M
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Maker Operational Control Improvement

Outcome

Oven #2
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Maker Operational Control Improvement

Outcome

BTF & Scrubber & Total compressed air
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Maker Operational Control Improvement

00 e)
O
@) O Q OOO
C)Scope of Project Risk Analysis

20900

Implement Results Measurement &
Process Change Verification

Results

e Energy Saved: 837 MWh/year
* Energy cost: $92,122/year
e Capital cost: SO

e Resources: Internal man hours

* Other benefits:
* Maintenance cost reduced due to lower equipment operating hours
* Increased confidence level with the change & more engagement from operators
* More improvement ideas generated

© 2018, 3M. All Rights Reserved. 3M Confidential. 3M

Engagement
Plan
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Maker Operational Control Improvement

Measurement & Verification
 Metering was to measure & monitor

e Used RETScreen to calculate actual saving based on the production & schedule.

L

:illt}' Dats  Analytics  Report Lanpusge * | Share * | Subseribe b « v o a2

= ﬂ E: Ewclude data.. | Copy to elipboard ~
h % Modify Y-As.

- L
Stabish Set Control ¥ ; Stacked Predscted | Actual
Ealng * target chart CUSUM. SUMMATY ... *

/A Edit annotations...

ctricity
tural gas
tal enangy consum

Maker TotallkWh)

nd verification

5
wid verification

Iaf Fety Mar Apr Wiy Jiifi Jul Aug Sep Ot Maw Dt
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Maker Operational Control Improvement

00 e)
O
@) o Q OOO
. . . Implement Measurement & Engagement
C)Scope of Project Risk Analysis Process Change Results Verification Plan
(OXe)

Engagement Plan — Sustain Savings

 Team: Engineering Manager, Safety Engineer, Quality Engineer, maintenance employees

e The actions were shared between people to reduce the load on one person

e Support: Our sustainability goal & ISO50001 are key to get support

 Procedures were developed and all the maintenance & operators were trained

 Training was added to the operator checklist, so any new employee hired or job change
operator goes through the training

© 2018, 3M. All Rights Reserved. 3M Confidential. 3M
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Maker Operational Control Improvement

00 e)
O
@) o Q OOO
. . . Implement Measurement & Engagement
C)Scope of Project Risk Analysis Process Change Results Verification Plan
°090°
(OXe)

Future Plan — Sustain Savings
 Develop a plan to reduce the maker downtime — Completed
e Natural gas savings: 83,838 m3
e NG Cost: 25,151

 Engineering control & automation on the actions implemented

 Develop a shut-down & start-up procedure for Maker during product change, planned & un-
planned shutdown

© 2018, 3M. All Rights Reserved. 3M Confidential. 3M



Thank you!



Q&A

GTAA

PARTNERS IN

partnersinprojectgreen.com <> PROJECT GREEN

A PEARSON ECO-BUSINESS ZONE




Networking Segment

Tips for joining Go To Meeting networking room:
* Alink to the networking room is in the chat window

* Participants will be able to share their microphones and
cameras and connect with our speakers

Webinar recording:

* A follow-up newsletter will be sent to all registrants which will
contain a recording of today's webinar

partnersinprojectgreen.com PARTNERS IN
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