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May the metrics be forever in your favor
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Background

Operations




TOYOTANORTH AMERICA OPERATIONS

? ® Vehicle Assembly (8)
i F e ¢ | @ Unit Plant (8)
| | /| ® Research & Development (4)
e - . { | M Manufacturing Purchasing

., ‘ f Production Engineering

W/ on Georgetown, KY

| (N % Corporate Headquarters

® g Plano, TX

o - ® Toyota & Mazda Joint Venture
- ,_ Huntsville, AL

29 Million Sq.Ft.

Ly




Strategy

Plan for Action




Facilities Metrics

Metrics & Measures KPls
e Unplanned Failures MTTR
* Repair Time (hours) _,>_ (hours / # of failures) Do
e In House PMs Planned §>_ PM Completion Rate Ré:fﬁii':"
* In House PMs Completed _J (%) Pugrgﬁg;e
* Natural Gas Purchase Cost (S) §>_ Total Energy Cost
e Electric Purchased Cost (S) _ ()




Environmental Metrics

Metrics & Measures

e Electric Consumed (kWh) ]
 Natural Gas Consumed (MMBtu) _
e Water Consumed (gal)

e Total Production (unit) =

* Non Saleable Waste (kg) |

e Volatile Organic Compounds (VOCS) .
(g/m?) ==

Saleabl
CO, Absolute 93 Vehicle
2 "5"'{;},?!? KP' vVOC
(MT) Wastetansfunit
< kg/unit
Water Intensity l ntens Ityfgn
. S
(gal / unit) Tota‘ \S_)gfmz
Non Saleable Waste Oﬁi::ia!é}SWater
(kg / unit) S”bé\
VOCs Non
(g/ m?)




5 Year Strategy % Baseline reduction by 5t year

N . CO,:
S i —— . ‘_‘——"—...."r B 10% 2% Per Year
= . ==k = . Water:
Environmental Action Plan 5% 1% Per Year
| (EAP)
= . - I.;i;-.l.l.l.'_I [ L o VOC:

1% Per Year

| e ewemmiiim,

Waste:

Activities planned to achieve targets 1% Per Year

0000,




Annual
Planning

Yearly Checkpoint




Preparation

@ Linear Regression — Target Setting Process




Preliminary

O @ 6 @ 6

Prelim Data Analytics  Impacts Templates

| J
|

Target Setting

w2 | wa | wa|wi1|w2|wa|wa (] Confirm metrics

MNAMCs before conference

L5

Gather information a
Projects, 2050 Proje

e Develop schedule

. Status (% Complata) September October Movember December January
Mo. Milestone Start End
50 | 75 | 100 [w1 w2 | w3 [ wd|wl | w2 | w3 | wd|wl|w2| w3 |wd|wi
] Determine prelmjman,v KPI metrics for setting targets and 0oo3 | ooros
create target setting schedule
2|Run regressions and prepare NAMC target files D9/03 | 0905
- .
3 Transmit preliminary targets and draft schedule to 09106 7

Kickoff meetings to di S target files and request

B|NAMC Kaizens and Projects as well as raview 10/29 | 11/09
production projections
Analysis and Environmetal Managament Plan (EMP) 112 | 1118
template preparation
MAMC response, negotiation and Nemawashi

&|{consensus building) betwesn ThMMNA and NAMCS with 12003 | 0118
signoff on final EMPs

9] Confirmation of all details and signoff on final EMPs 0118 | 01731

10{Target setting process complete 0131 01/31




Data Gathering OORBNORBNONO

Prelim Data Analytics  Impacts Templates

| J
|

Target Setting

e EP| Database

* BizEE Degree Day
Website

L]
L]
Degree Days.net - Custom Degree Day Data 2
- Degree Days.net calculates degree-day data for energy-saving professionals worldwide, The software is developed by BizEE Software based on temperature data from Weather Underground.
-
- Degree Days.net
Enter a weather station ID if you have one, or search for any city, state, ZIP code, or airport code.
Weather station ID | I Station Search
Data type ® Heating ) Cooling () Regression(beta)

Temperature units O Celsius ® Fahrenheit

Base temperature [Jinclude base temperatures nearby

Breakdown O paily ) Weekly ® Monthly O Custom O Average n
Biz€€E 0
Weather Data for Energy Professionals

| Generate Degree Days




Regression Analysis

Actuals thru Dec. 2017 + FY18/FY 19 Projected Production Actual Forecast
FY Month ELE (kWh) Vehicles CDD 3YRCDD FY Month NG (MMBtu) Vehicles HDD 3YRHDD
Jan-17 19567 901 37,012 0 0 Jan-17 148,818 37,012 855 965
Feb-17 179968585 34874 5 2 Feb-17 121,952 34874 575 820
Mar-17 20,246 456 40,718 10 g hlar-17 124 659 40,718 582 574
Apr-17 16928206 26484 78 54 Apr-17 53442 26484 207 256
May-17 21,302 846 35,015 153 159 Mlay-17 63136 35,015 130 122
Jun-17 23389839 35,889 305 342 Jun-17 51,911 35,889 29 17
JU17 22190833 24,006 365 375 Juk17 40838 24,026 6 4
Aug-17 24,789,006 358,961 232 296 Aug-17 50124 358,961 33 22
?2 Sep-17 21,970,158 34,982 197 211 52 Sep-17 56,9584 34,982 g2 74
t Qct-17 20531234 37,347 83 75 E Qct-17 83,790 37,347 276 253
Mow-17 17 960582 32,880 53 11 Mow-17 112,802 32,880 591 541
Dec17 17476206 28,253 0 1 Dec-17 149 351 28,253 990 852
Jan-18 0 37402 0 0 Jan-18 0 37402 1,166 1,024
Feb-18 0 34285 0 0 Feb-13 0 34285 0 0
Mar-18 0 37747 0 0 hlar-18 0 37747 0 0
Apr-18 37434 Apr-18 37434
Mlay-18 29,061 Ilay-18 29,061
Jun-18 35,652 Jun-18 35,652
Juk18 26,763 Jul-18 26,763
Aug-18 40,785 Aug-13 40,785
@ Sep-18 32300 9 Sep-18 32300
t Oct-18 37492 E Cct-18 37492
Mow-18 32408 Mow-18 32408
Dec-18 24 485 Dec-18 24 485
Jan-19 35,054 Jan-19 35,054
Feb-19 35680 Feb-19 35680
ar-19 35,040 hlar-19 35,040

1 2 (3) 4 5

Prelim Data Analytics  Impacts Templates

| J
|

Target Setting

Variables

e Electricity (kWh)

e Natura Gas (MMBtu)

e Water (gal)

e (DD (cooling degree days)
e HDD (heating degree days)

e Production (units)




Regression Analysis R S

Prelim Data Analytics  Impacts Templates

\ J
|

Target Setting

NG (MMBtu) Regression

SUMMARY QUTPUT

Regression Statistics

Multiple R 0.9393236664
R Square 098877727
Adjusted R Square 0.98383589
Standard Error 518911589
Observations 12
ANOVA
. Ea— e Perform linear regression
Regression 2 18085371444 9042685722 335823188  35152E-08 1.00000
Residual 9 2423423237 2639269248
Total 11 18327713767
L]
Cosfficiants Standard Error t Stat Pualue  Lowar 05%  Upper 05% Lower 55.0% Ugpar 85.0% [ ) ReVI eW S u m m a ry O ut p u t
Baseload Intercept 387289012 10278 20273 0376806161 071504822 -19378 0198 271236 -193780198 271238 028495
Production X Variable 1 1.21203434 0290109445 4177852073 0.00238367 055576118 18683075 055576119 1.8683075 0.99762
HOD X Wariable 2 1T AB1625 4567872474 2571473386 9 7997E-10 107.12838 12779487 10712838 12779487 1.00000

ELE (kWWh) Regression

SUMMARY OUTPUT

Regression Stalistics

Multiple R 095888739
R Square 091946503
Adjusted R Square 090156837
Standard Error T78525.191
Observations 12
ANOVA
dr 55 Ms F Significance F
Regression 2 622786E+13 3.11393E+13 513763472  1.1938E-05 0.99999
Residual 9 545491E+12 6.06101E+11
Total 11 6.77335E+13
Coefficienis Standard Eror { Stal Pvalueg Lowsr 85%  Upper 85% Lower 55.0% Upper 85.0%
Baseload Intercept 976370433 1566371.835 6233324748 000015265 622032508 133070836 622032506 133070836 0.99985
Production X Variable 1 250954427 4385044406 5722962049 000028588 151.757831 350151023 151757831 350151023 0.99971

CDD X Variable 2 16515723 1529825343 9.025546668 §.34E-06  12376.3705 206550755 123763705 206550755 0.99999




R ion Analysi MR ORNORNORNE
eg reSSIOn na’ ySIS Prelim Data Analytics  Impacts Templates
\ J
f
Target Setting
Use variables from regression to model ELE, NG and Water
Fv18
ELE and MG “ariables ELE (b= Fyv18
ELE Model i MG (b MdhiBtu) 117 Manth  ELE {kWWh) NG (MMBtu)  Total MT M T/veh Frod cOD HO
Base| 9,763,704 |Kwhimonth Apr-17 16,928,296 53,442 13 426 0.51 26,454 78
Praduction | 251 |Whivehicle  [Fi13 May-17 21,302,546 B3,136 16,677 0.44 36,015 1583
= coo | 16,516 [KhicDD ELE (lbz&h) JunA7 23,359,839 21,911 17 387 0.45 36,589 305
E - - MG (s MMErU) 117 Jul7 22190533 40,535 16,050 067 24,026 365
= | MG Model Aug-17 24,759,005 50,124 16,166 0.47 6,961 232
% Base 3,873 MMBtuimorth Sep-17 21970158 56,954 16,765 0.43 34,952 197
2 | Production 1 MMBtuivehicle Oct-17 20,531,234 3,790 17 201 0.45 37,347 83
= HDD 117 MMBtUHDD Mow-17 17,960,552 112,802 17,222 0.52 32,580 &
“ariables Converted (WT) Dec-17 17 476,206 149,351 18,858 0T 25,253 o
F'16 Blase 7,305 MTimorth Jan-16 0 0 25,054 067 37 402 a
F'*19 Base 5,711 MTimarth Feh-18 0 0 23027 067 34,285 2
Mar-18 0 0 22 376 0.59 37,747 &
F'Y  Manth Manth coD HOD JYECDD  3¥R HDD 222,305 0.54 409,271 1,429
Apr-16 19,294 956 46 342 46 274 87,657 7,305
May-16 19,967,152 104 163 182 114
Jun-16 23,556,342 375 g 360 10 FY¥19
Jul-16 22,494 725 352 2 345 14 Month  ELE (kWh) NG (MMBtu)  Tatal MT MTAeh ~ Prod ~ ©DOD  HIO
Aug-16 27,746 058 362 g 337 14 .&.pr-18|=$D$4}+$D$5*02_1 +FDFEP21 15515 041 ] 37434 | 54 1
- Sep-16 23,090,518 233 53 209 52 May-16 22,186,124 §5,527 15 955 0. 39,061 159
= a7 B =] b | e I, O = (mled A0 ] ] ado Liae, A C ad Ssd SE0 AC Cons A0 SAdo [ = b il o | 240




Project Impacts D @ & @ G

Data Analytics  Impacts Templates

\ J
[

Target Setting

Target table and project impact
Total 202 Absolute Tahle

Forecasted FY
Month Previous -
Y Base Yeather | Production NAMC Process PE 2050 Renew able TMNA Total Total

Usage Impact Impact Kaizens | Changes | Technology | Projects Projects | Monthly | Cumulative
April 13.426 2. 2,093 7,705 (154] 3.540 1] 1] 1] 1] 15,921 15,321
May 16,677 2.7 2,237 §.040 [1E7) 3.548 1] 1] 1] 1] 13,363 35,230
June 17,387 2. 3,235 7,333 (174) 3,764 1] 1] 1] 1] 13,335 28,225
July 16.050 2. 3.912 5,403 (160] 4,127 1] (77 1] 1] 15,621 6,546
August 13,163 2. 2,835 8,335 152] 4,815 1] [77) 1] 1] 21,557 33,404
Septembes 16. 765 2. 2421 6.645 (165] 4,081 1] [77) 1] 1] 15,677 17,021
October 17,231 2.7 2,274 7T (173] 3.520 1] [77) 1] 1] 15,976 135,936
Movember 17222 2. 3471 6.671 (17Z] 4,172 0 (77 0 1] 13,776 155,772
December 15.853 2. 5,503 5,040 (153] 4,023 1] (77 1] 1] 20,017 173,733
January £5.054 2. 6.014 T.833 [257] 3.244 1] (531) 1] 1] 21,360 137,743
February 23,027 2.7 5,130 7,344 [230] 3.2d4 1] (531) 1] 1] 20,605 213,355
March 22,376 5,71 3,652 T.212 [22d) 3.242 1] 531 1] 1] 13,002 237,360
FY Toral 222,305 68,537 42,507 85,451 [2.223] 45,327 0 [2.233] 0| 237.360 237.360




Project Impacts

1 2 3

Prelim Data Analytics
(

(a) (5

Impacts Templates
J

|/

Ti t Setti
Waterfall Chart arget setting
200,000
250,000 (9,000) (H.,000) (1,000) (3.000) 15,000 (B,000) (1.,200) (2,000) 235800 236,500
250000 —— e --------- -
200,000
=
=
3 150,000
)
L
o}
-
100,000
50,000
— REDUCTION @ — MNCREASE
0
YEF Base VWieather Froduction MAMC %1 Process 2080 Fds Renewable TMMNA FJs Hegression  NAMOC




What do we propose?

e One on one calls/meetings

 Sent out templates

Target Templates

Review files

O @ 6 @ 6

Prelim Data Analytics  Impacts Templates
\ J
|
Target Setting
T T
ERFORMANCE Target Template | SIGNATURE BLOCK —
| l
Fiscal Year FY19 NAMC NAME :
FY / Month Mmooy s | o D | Fo| om | svrap (URRENTE PV mentReason
YEF | Target
ThANA Manthly Forecast (Vehicle)
ThMNA Monthly Forecast Cumulative (Vehicle)
NAMC Monthly Forecast (Vehicle)
NAMC Wonthly Forecast Cumulative (Vehicls)
FY / Month M J S 0 D J F M | SYRAP elik s} s Comment/Reason
YEF | Target
TMNA Monthly Target
TMMNA Curmulative Target
NAMC Monthly Target (f different)
NAMC Curmulative Target (if diferent)
Energy (MMBtu/veh)
FY / Month Mooy s | o D | 4 Eo| m | svrap (CURRENTL PV mentReason
YEF | Target
TrdMNA Monthly Target (MiBtu / Yehicle)
TMMA Curnulative Target (MMBtu / Vehicle)
NAMC Monthly Target (if different)
NAMC Cumulative Target (if different)
</ Month Mmooy s | o D | 4 Fo| m | svrap [CURRENT) PYID o mentRer
YEF | Target
v Tarcet (Gal { Vehicle) F |




Negotiation & Consensus

YEAH, IEYOU.GOULD SH(IW (AT Let's Talk
oy N“MBEHS e Method used?

r — e What is included?

.. | | &
\ -  Align with 5 Year Plan?
/ e Unplanned conditions?
|




Tracking
Progress

Action




Tracking Targets

How are we doing?

O or X condition

C Oz Absolute { Thousand MT)

3aa

2a0

rJ
=
O

150

—
=
[

an

— REDUCTION

B = nCREASE

TARGET ACTUAL
250 (9 (92) (1) (3) 15 (8) (1) (2) 236 8 244 (2) (1) (6) 10 (3) (1) 4 {7
I |
[ ]
F¥19 Base \With Prod 1% Process 2020 Renew TMMA Target GAP YTD  ThkA Renew 2050 Process 1% Prod With Base

230

19




If target setting Is productive...

“May the metrics be forever in your favor”

Best Practices... THANK YOU

* |deal Metrics
e Have a Plan
e Have Consensus

e Track Progress
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Energy & Water Analytics
at P&G

August 2018




Journey

- Big Data & Analytics

et

g - What we learned

sl RIS AT S

. Recommendations



S -

rampers ,,

swaddlers

———

P&G AT A GLANCE

Countries of Operations: ~70
Countries Where Our Brands Are Sold: 180+

Consumers Served by Our Brands:
Nearly 5 Billion



SOME OF THE WORLD’S MOST
TRUSTED BRANDS

o
Pampers
ﬂﬂﬂ'.ﬂ swaddlers L

TAMIPAK
L




2020 GOAL PROGRESS

Within our operations we strive to grow responsibly, constantly improving our
efficiency while reducing our footprint. Production has increased since 2010;

however, we have successfully decoupled that growth from our environmental
footprint.

S 4 00 -

GHG ENERGY WASTE WATER RENEWABLE ENERGY
25% 22% 80% 27% 10%
16% 12% 77% 18%
25% reduction per 22% reduction per 80% reduction in solid 27% reduction per Currently 10% with large
unit of production unit of production waste with 72% of our unit of production scale wind farm and
) (exceeding goal early) sites achieving zero (exceeding goal early) biomass projects coming
16% absolute reduction

manufacturing waste

) online in the back half
to landfill 18% absolute reduction

of the fiscal year that will
double our usage to -20%

12% absolute reduction

77% absolute reduction



Data

“From the dawn of civilization until 2003, humankind
generated five exabytes of data. Now we produce
five exabytes every two days...and the pace is
accelerating.”

Eric Schmidt, Executive Chairman, Google
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E COLLECTION
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Value of data

Ability to hear the
signal from the noise
IS crucial...




It is all about ACTIONABLE INSIGHTS

Analytics Human Input

Descriptive
What happened?

Diagnostic
Why did it happen?

Dat Predictive

What will happen? Decision

Decision Support
Prescriptive

What should | do”
Decision Automation

Source: Gartner (October 2014) @




THE CHALLENGES

ARCHITECTURE: Centralizing data requires a clear flow
of data from operating floor.

STORAGE INFRASTRUCTURE: Enterprise infrastructure
Is evolving rapidly

DATA HARMONZIATION: Data was there for 20-30 years.
First time pulling it all together.

SUPPLIERS.: There is big money in energy data.
Everyone is knocking on our door.



In order to:

Energy Management Diagram

Energy Cost Savings —
Delivered 2-5%/FY for
the sites included in the
Pilot
Losses on energy energy
consumption are consumption is
eliminated optimized
Energy & Water s -
Conditions Assets are
identified by bechmarked

2 asset (compared)
n a I cs roo ,_across BUISltes

3

- =,
f c Consumption Efficiency metrics
o o n ce p targets by asset (prodiutilities) are
known
A /\ A
Historical energy Predictive Actual energy Base Output by
consumption iables are consumption by asset
collected and var:?mm asset

stored by asset

/‘\

Environmental

conditions (e.g Operational
Temperature — conditions

Liilities output
deg C, Humidity) P

-

Sensors Data collected Production output: Production Line _
- : f blic Making: T te (metri ey operaing
collecting/sending rom pu aKing. fons rate (metric centerlines e.g
data repository sent to Pck: cases according to thickness for Paper

N database by Brand Brand)




Energy & Water Analytics Proof of
Concept

Data Source for Mfg Data

Supplier Cloud

P
25 Weather
ata Plipes S
p oo
API-Time Series P&G Cloud Temperature, Humidity

-t

API-Production SQLDB
> PaaS

\_/

+1+
2

Production run, volume, Brand, shutdown, +ab | eau

W.A.G.E.S consumption change overs

< Firewall >

Visaulizations
Dashboards

Site
Production

Site
Historiancy

\
-

Sensors/Meters Production Lines




Bechmarking Energy Trend Analysis on Efficiency metrics

Drill-Down WAGES

Consumption for WAGES (prod/utilities) are

consumption

similar assets consumption determined by asset

Data Modeling

User
Requirements + Data
Maocks Transformation

Data Load in
Staging Area
SQL DB)

Data Preparation

Fuctional Location Standard UoM for
Mapping Tags

Tag_names List + - AP Building
FLC Hierarchy by Instance/VM (Time Series +

site Production)




The Road Map: Typical Stages and
Milestones of Big Data Adoption

» Value

Data products
emerge

Initial implementation / Transformative
of the LDW

Stabilized big data \ (

infrastructure 4

Information
governance is a must Strategic

Big data initiative is justified Big data is

Big data strategy becoming the
planned f new normal
T Rampup
i icti investments
cannot meet all noods Opportunistic utstrip returs)
. A milestone
_____ \ Experimental
Aware
Unaware . Time
: Gartner



Roadmap
LEADING THE TRANSFORMATION OF DATA INTO PROFITS RﬁG

DATA IS ACCESSIBLE | COMMON STRUCTURE | UNLEASH ORGANIZATION TO CREATE INSIGHTS

Innovate
Advanced Analytics
Expand @ Vision

Accessible data
Singe Data Warehouse

Machine Learning,
Adaptive Control

Common structure
enables insights across
any data sources.

PoC

Demonstrate

PaSt Business Cases

Business Monitoring

Data insights are core
business. Organization

has skills to transform
data into new profit
opportunities.

Data science capabilities
are available across
manufacturing

P Initial sites demonstrate

Data Isolation the power of data

Information remains
within applications

User friendly tools
contextualize data and
enable any site to bring
new data to the platform via
existing MES systems.

Centralize data.
Business Analytics

demonstrate compelling
business opportunities.




Recommendations

Engage and Staff IT Leadership on project
Start with clear user & business requirements

Seek help from experts in Data Science and
INnfrastructure
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Metri'cs and Big Data

Large Facility Energy Analysis

Presented by: Anand Varahala

LifelsOn | Schneider

Confidential Property of Schneider Electric | Page 1 0 Electric




Schneider Energy Action — North America
A little history...

Inception in 2005 with 26 facilities

e Strategic partnership between Global Supply
Chain and Energy & Sustainability Services

* 65 managed facilities across Canada, Mexico,
and USA

« 5 GSC Clusters, 4 Business Operations
represented

Confidential Property of Schneider Electric | Page 44



Program Performance

Cumulative energy savings (electricity & natural gas) normalized for weather and production

Cumulative Energy Savings
100% 0%
90% -10%

= =
-11%
-18%
80% - - -20%
70% - - -30%
60% - - - -40%
50% -50%
40% -60%
30% -70%
20% -80%
10% -90%
0% -100%

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

LifelsOn | Schneider

Confidential Property of Schneider Electric | Page 45 g Electric



How do we measure performance?

KPI — Energy Model

BU / Cluster Jan-18

GSC NA - CTO/ETO Total
GSC NA - Electronics Total
GSC NA - ETO/CTO Total
GSC NA - Logistics Total
GSC NA - MTS/MTO Total
Industry Total
Buildings & IT Total
Operations NA Total
Grand Total

6%

1%

0%
11%

Benefits
e Linear regression analysis

¢ Unique model for each site

Feb-18

-1%
17%

9%

«  Utility invoice data (> 200 invoices per month)

Mar-18

Apr-18

13%
6%

6%

0%

« Weather data (cooling and heating degree days)

* Production and activity data

* Whole facility energy performance

Confidential Property of Schneider Electric | Page 46

Challenges

May-18

'18 vs '17
Baseline

Gas

Jun-18 Elec

0%
24%

0% 6%

16%

Calendarization

Time intensive invoice data processing

Delay in reporting (What happened 6 weeks

ago?)
Timely identification of issues

Life Is On

Sciypider



The Incident, the Problem, and the Opportunity

. Q12016

e Significant increase in gas
consumption

« > 55k USD impact

e 2 months to identify
deviation

e 3 months to confirm trend

* Reactive response

Confidential Property of Schneider Electric | Page 47

Monthly frequency of the
Energy Model reports

Dependence on utility
Invoices

Time/labor intensive
process

4 to 6 week delay in
determining deviations

Existing network of sub-
meters

Central monitoring software

Access to weather data
through web-services (API)

In-house expertise

Strong collaboration with
Analytics and Atrtificial
Intelligence team

Lifels ®n | Schneider
@ Electric



The Concept

« Adaily ‘energy model’

« Take advantage of interval data
from existing meters

* Develop production/activity
related ‘features’ by analyzing the
15-minute interval electricity and
gas consumption data

* Create visualization that is easy
to read, interpret, and, understand

Confidential Property of Schneider Electric | Page 48
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Architecture

How it works today

meter data

PME

weather data

Telvent

email

A 4

Process data

Cloud

web-services

Azure Data Factory

web-services

A 4

SE server

Confidential Property of Schneider Electric | Page 49

A 4

SE server

\ 4

Azure

R

web-services

web-services

SE server

Evaluate models
Build web pages

A 4

GitHub Enterprise

Serve static web-pages

LifelsOn | Schneider
. 0Electric



Daily Energy Model

Data Acquisition

Power Manitoring Expert

,m‘

Confidential Property of Schneider Electric | Page 50

Analytics Visualization

’»‘ﬁ;qg[ 2 o i‘é{ g O GitHub

Web Analytics With R
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Detect and correct problems before
they become expensive:

* In Q1 of 2016, spent 55 kUSD more
than expected on gas, but did not
know for over two months

* We developed a daily, normalized

of the facility’s energy performance.
this tool daily to assess performance
and to avoid subsequent problems.

» Allows on-site operators and SE
facilities management to detect and

control

energy-usage model and visualization

» The facilities management team uses

correct problems before they go out of

~

J
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Daily Energy Model

» Shows performance on a daily ——
basis so actions can be taken
more quickly

P‘ il ,
Ak, 9"« 3“““ 'h.WMnmmmm*a”’ W‘\1 a

M\WM N*%‘Hmwmmmmw*ﬂ i i‘#

 One model for gas and one
model for electricity

* Predicted daily range in gray, with
color-coded performance (details
by hovering) to align with goals

e
* Qutside temperature scale color-

coded along bottom (details by
hovering)

Life Is On Scrénilgﬁ[
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Future

* Robustness — streamlined
* Industrialization — mass producibility
e EcoStruxure architecture — near real time production data

* Full integration into existing software

LifelsOn | Schneider
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