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It has been proven that energy performance can be improved!

_HILTON noer” GOOS[G’:

Metric Tons Metric Tons

5 US locations WORLDWIDE globally Globally
Avg energy performance Avg energy performance 0 I I
7 70/0 i2n(1);1)r50vement over 2012 - 1 86% i2rrap1>r60vement over 2008 - 24 /0 intensity over 2013 - 2016
Total energy cost savin . Total energy cost saving to
$24M per year 9y 9 $783M Total energy cost saving date 9y 9
O 1 1 3 Payback period on Payback period on Payback period on
implementation < 1 Year implementation < 1 Year implementation
Year
485 K . 5 8 M : 3 8 M Total CO2 emission
Total energy saving . Total energy saving . :
94 . 8 K Total CO2 emission 770 K Total CO2 emission
reduction reduction
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Note: these are not PME case studies but case studies on Better Buildings, see reference slide



Avg energy performance Avg energy performance g
0 . . 0 . . 0 Decrease in carbon
7.7 A) gg%ovement over 2012 1 86 /0 |2r8;1)r60vement over 2008 24 A) intensity over 2013 - 2016

A systematic approach to develop an efficiency policy,
analyze energy use, measure results and review
policy effectiveness to continue improve




1ISO 50001
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What is ISO 500017

ISO 50001 is an International standard for Energy Management Systems. It
specifies the requirements for establishing, implementing, maintaining and

improving an energy management system.

Life Is On Schmleider
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How to improve energy performance with ISO 500017

Based on the Plan-Do-Check-Act (PDCA), ISO 50001 provides a framework of
requirements for organizations to

Develop a policy for more efficient use of energy

Fix targets and objectives to meet the policy

Use data to better understand and make decisions about energy use
Measure the results

Review how well the policy works, and

Continually improve energy management

Confidential Property of Schneider Electric | Page 6



ISO 50001, 1ISO 50002 and ISO 50006

ISO 50001: Energy Management
Systems

Measuring energy
performance using
energy baselines
(EnB) and energy
performance
indicators (EnPl)

Complementary to ISO 50001

ISO 50006: Measuring Energy Performance
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Certification to ISO 50001

Certification to ISO 50001 is possible but not obligatory.

An organization may decide to implement a
system and process to improve energy
performance according to the ISO 50001
standard for their own benefits

An organization may decide to get ISO 50001
certification to prove to external parties they have
implemented an energy management system
complied with the requirements in ISO 50001

standards

Lifels On | Schneider
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Digital Power and 1SO 50001
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Digital Power and 1SO 50001

Having Digital Power connected products and edge control software does not
grant your facility the ISO 50001 certification. PME and DP connected products
are certified data management system to help you continuously improve your

facility’s energy performance according to requirements in the 1ISO 50001
standard.

Lifels On | Schneider
3 Electric
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DP Certification to ISO 50001, ISO 50002 and ISO 50006

PME, Power Operation with Advanced Reports,
Power Advisor along with Digital Power devices
is Certified Energy Data Management System
according to the ISO 50001, ISO 50002 and
ISO 50006 International Standards to

» Collect and analyze energy performance data

of a facility

Provide appropriate data for energy audit

Enable organization to implement action plans
to improve energy performance based on
review of energy audit ;

CIRTIFED
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https://ecobuilding.schneider-electric.com/search#documentUUID/7e4128a7-7bb8-447d-b806-f4ab22eb7343/ISO%2050001,%2050002%20and%2050006%20Certifications%20for%20PSO%20with%20Advanced%20Reporting

Energy Management is simple with Digital Power

Energy consumption

— 1SO 50001 ~ ~ ISO50006 —m8 — — — — ———— —
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PSO with Advanced Reports
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https://ecobuilding.schneider-electric.com/power-management-systems/metering-devices/advanced-range-meters#tab/documents
https://ecobuilding.schneider-electric.com/power-management-systems/power-management-software/power-monitoring-expert/promote-sell
https://ecobuilding.schneider-electric.com/power-management-systems/power-management-software/power-scada-operation
https://ecobuilding.schneider-electric.com/power-advisor

Energy Management Systems with Digital Power Devices

~— 1SO 50001

Energy Management Systems
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Energy Management Systems with Power Advisor

~ 1S0 50001 \ (- 1S050006 — —
E EnB 1
é Mprovemen t I
Energy Management Systems £ age !
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Energy i !
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Data Quality Analytics
« Data Quality Detailed Report « Data Quality Executive Summary Report
« Data Quality Workflow Report « Data Quality Comparison Report
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Energy Management Systems w/ PA Data Quality Analytics

Consumption can’t be analyzed effectively without quality energy data

/Identify possible causes and how ) /" Understand quality of your data N / Measure improvement of data )
to correct issues with the Data at a glance with Data Quality quality with Data Quality
Quality Detailed Report Executive Report Comparison Report

o Page ol 2 -
Data Quality Report s Data Quality Report P00 2
" Page 101 8 t EcodPtruxure : EcodPtruxure
Data Quality Report Executive Summary Powor Advis Comparison Report
: EcodPtruxure ower Advisor Power Advisor
Detailed Report Power Advisor
" dviso .
Report Details
Report Summary Report Run Dates: 14-Sep-2018 07:24:26 PM Vs. 14-Dec-2018 07:45:10 PM
Report Summary Report Run Date: 21-November-2018
Report Run Date: 21-November-2018 Demo Syetam Affacied Complete Comparison Summary: 14-Jun-2018 07:20:32 PM - 14-Dec-2016 07:45:10 PM
Demo 205 Tech Park Dr
298 Tech Park D System Affocted LaVergne, TN 37086 e System Issues Summary and Trending Current vs Previous Gomparison
ech Park Dr This number indicates the total
LaVergne, TN 37085 0, percentage o your sysiem load ¥
(VI e e e i Advisor's advanced anlybs technology, we
aaty s
your power monloring sysiem a5 compared
10ha fat dagosic un. TH means that
Data Health Check Date Range: 1 May 2018 - 1 Jun 201 i e o i 1 et P ot
Report Details Date Range: 1 May 2018 - 1 Jun 20' devices reporiing each issue and your
Based on Power Advisor's advanced analytics technology, we have detected . system rend over . Only devices with an
- - issues within your Power Monitoring system that could cause inaccurate data, d o e e with
Potential Issue: No Power or Energy Data In Query Period unreliable data or both to be presented to you and saved in the system. Making H a changad issue status are in the r
oo () m = decisions based on this data is not recommended. Please refer to the detailed el I this section. you Can 36 the new
System Load Aflectect: — report for a deeper understanding of the possible causes and recommended ;"g"y‘:ﬂ‘fg‘:m‘;‘ém: e
FTr— o——y—" actions for each of these data quality issues. We recommend contacting your i sobicdutrghiveicdbics ol
'has been e \Confirm that meter is st instaled. Schneider Electric Technical Suppqrt _Engmeer for more details on how to improve
peree h= o the data quality of your Power Monitoring system
Davics i i i and funcioning, but Cricichistorcst data fortma of it communication, have qualfied -
communcaton nas been st pareonnel nspect he meter metaiation. J
The devios s e ‘Data Qualty issues Checked Issue Descripton = - =
measurements. device during the query period. (ssues/Found/Tested Tota
‘o Power or En v
Device Name Device Type Comment O B devicels). Changes Since Previous Run 14-December-2018 07:45:10 PM
RTU3 P800 u
Al Zere Values (1r1n1320) uenyper ISSUETYPE: Al Zero Values Total Issues: 1
( ) more than parents Device Name Issue Status
I e Ext. Lighting_Breater Resolved
Potential Issue: Meter Underreporting or Overreporting Censumption
e ot V] o
R et Meter Undermeparting o Overreportr Device(s) suspected of either under or over reporting energ ISSUE TYPE: Energy Balance Violation Total Issues: 2
[e— Recommended Actions Ceneamgton Bas) S eton, g enerey Device Name Issue Status
Misconfqurea CT ratis i submeter Have quaified personnelinspect materig instalsion and au CT T S =
valies,
. s G . - — s
Vaies [V] on hese devR() il paced ety

o oh o i () ) e ot sl T g sy i e o s e i s
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https://ecobuilding.schneider-electric.com/power-advisor

Energy Management is simple with PME and EPO w/ AR

~ 1SO 50001 N\  1S050006 — 00— — — —
( = EnB 1
Energy Management Systems ! %% et |
Measuring | R i
Energy | HE .
Performance : % Total energy oon/slumption f each period :
1 I
I 3 |
1 g I
I‘ Baseline period Reporting period time :
L A - y
~ 1SO 50002 \
E n e rgy Energy Audit Measurement i Closing
Audit Planning Plan Meeting
\ J \ J
» Energy Data Collection » Pareto Charts * Energy Modeling
» Energy Monitoring « Sankey Charts » Energy KPI Gadget
— * Energy Alarms * Energy Heat Maps * Energy Calendar Report
Confidential Property of Schne
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Certification to ISO 50001, ISO 50002 and ISO 50006

Scope of Certification — PME and EPO with AR

The system components as specified before verifiably support compliance with the requirements of

ISO standards
ISO 50001 ISO 50002 ISO 50006
Chapters: Chapters: Chapters:
* 443 a), b) Energy review *54a),c) Data collection * 4.2 Obtaining relevant energy
+444 Energy baseline «55a) Measurement plan performance information
+ 445 Energy performance « 572 Analysis from energy review
indicators *+582c)1,2 Energy audit * 4.3 Identifying energy
+ 455 Operation control reporting performance indicators
«46.1 Monitoring, measurement
and analysis
*4.7.2c) Input to management
review

Energy Data
Management
System
o Regular
|| TOVRheinland | Surveillance
Confidential Property of Schneider Electric | Page 17 Vo eilne
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Energy Management Systems with PME & EPO w/ AR &

Evaluate past and current energy use and identify areas of significant energy use
EStabliSh Hospital - Energy Usage last0Days v | O =
energy p0||Cy schneider 3/18/2020 - 4/16/2020 (Eastern Time)
3 Electric Energy Usage By Time of Use | Main Incomer (kWh), Total: 3,409,668.00
5/3/2015 12:00:00 AM - 5/10/2015 12:00:00 AM (Server Local) 25 (lsg
Sources 24
Utility. Main
Limit Source 22
Energy Usage by Time of Use
10,000, 2
Conduct B oooow 5
energy review § oo 5
0.00- - N
Energy Ranking by Zone Last7Days |
'Ii;l‘al:Z;S,‘El;;.SZ o
Set objectives z 5o ' I
and energy 3 oo
targets & som
— L e oy e e e[ ElECHTC | L Lot fonet Zone? Zoned el L
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Energy Management Systems with PME & EPO w/ AR

Analyze energy use Establish energy baseline (EnBs) R energy(pé?']rlfacl);r)name R

Identify variables affecting energy performance and estimate future energy use

Establish

. Plant Energy vs Production [ Last30Days v| (1 =
energy po||cy B ———

30,000 450,000

400,000

22:000 350,000

20,000 300,000

250,000

dobo 200,000

10,000 150,000

100,000

5,000

0

- Schneider
— gEIectrlc

Mar17 Mar18 Mar19 Mar20 Mar2i Mar22 Mar23 Mar24 Mar25 Mar26 Mar27 Mar28 Mar20 Mar30 Mar31 Apr1 Apr2 Apr3  Aprd  Aprs A

Use Model Report

CO n d U Ct Hospital Energy vs Patient Count [Last7Days v Gas Consumption vs Temperature by Week '8/20/2018 12:00:00 AM - 9/19/2018 12:00:00 AM (Server Local)
ener revi ew 41072020 - 411672020 (Eastern Time) 21112020 - 411572020 (Pacific Time) B B i
gy 120,000 g Measured Data vs Modeled Data
800
100,000 700 1400
& 80,000 s 600
i ) 1200
00000 I
E El 1000 -|
B 40,000 300
20,000 2‘22 800
¢ Fri Sat Sun Mon Tue Wed Thu & Feb1 Feb5 Feb9 Feb13 Feb17 Feb21 Feb25 Feb29 Mar4 0
@ Cral (A1) @ Eipment (K1)  Lie Saiely (<) @ Non Essenial (i) = Paient Count 00| 00
Set objectives e
and energy

814/2018 12:00 AM
©/11/2018 12:00 AM

Bi21/2018 12:00 AM 812712018 12:00 AM
8/24/2018 12:00 AM

9/2/2018 12:00 AM 9/8/2018 12:00 AM
©5/2018 12:00 AM

targets

B/30/2018 12:00 AM /1712018 12:00 AM

—— Measured Value —— Modeled Value

1
= WSO oRii R reperie oS clmeider Electric |
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Energy Management Systems with PME & EPO w/ AR

Establish
energy policy

Conduct
energy review

Set objectives

and energy
targets

— L e oy e e e[ ElECHTC |

Establish energy baseline (EnBs)

Measure energy performance changes against energy baseline

Energy Usage Comparison (kWh) This Month over Last Month =
3/1/2020 - 4/16/2020 (Eastern Time)
5,500
5,000
4,500
Electricity (kWh) This Month over Last Month | =
4,000 3/1/2020 - 4/16/2020 (Central Time)
3,500 30,000
Current Target
28,000
£ 3000
26,000
2,500 24,000
22,000
2,000 |
20,000
1,500 18,000
1000 16,000
14,000
500 12,000
0 10,000
01 02 03 04 05 06 or 08 09
8,000
6,000
4,000
2,000
0
01 02 03 04 05 06 o7 08 09 10 " 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

Internal




Energy Management Systems with PME & EPO w/ AR &

Establish
energy policy

Conduct
energy review

Set objectives
and energy

targets

Identify energy performance indicator
(EnPls)

Gauge the effectiveness of energy management efforts

Area Energy Intensity (kWh/Pallet)
3/18/2020 - 4/16/2020 (Eastern Time)
28.0

260

240

120 Building Energy Rating

11
Last30Days v| &1 ] i i

Green KPls This Year ==
11112020 - 4/15/2020

102,382 tons|

Equivalent metric tons of CO2 Emissions

L3
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Energy Management Systems with PME & EPO w/ AR
Checking

Monitor energy use so that corrective action could be perform

Alarm Status — All Alarms Update in 14:53 | Q, Search Alarm Display
H . State - Name Type. Source Last Occurrence QOccurrences
Monitoring
® 4 days 6 hrago Transient Transient Production.Incomer 4/11/2020 4:38:19.176 PM 10
® 5days8hrago Swell (Voltage) ﬁ
Energy Usage Intensity Map
® 5days8hrago Swell (Voltage)
® 5days8hrago Swell (Voltage)
ER - EMERGENCY ROOM
® 5days 8 hrago Swell (Voltage) SeT KW
® 5days8hrago Swell Voltage) ICU - INTENSIVE CARE UNIT
182.7T kW
— LABS
Weather = .
MATERNITY
Location : Victoria, Canada Updated 8 min ago 281.0 kW
OR - OPERATING ROOM
366.4 kw
o
C) C PATIENT ROOMS
91.0 kW
X . DATA CENTER
Qvercast Feels Like 6 °C Wind from West 432.9 KW
Tomorrow is expected to be WARMER than today. GENERAL SERVICES
114.8 kW
Today Yesterday
High 17 | Llow 1 °C High 16 | Low 2 °C Current Date/Time: Apr 16 2020 1:53AM
30 % Chance of Rain Precipitation 0 mm P —
Low Average High
Confidential Property of Schneider Electric |
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Energy Management Systems with PME & EPO w/ AR
Checking

Analyze energy use to allow preventive action if needed

Schneidey

Schneid C Use Model Report
&l}\eelctﬁ[ Calendar Trend Week BI20/2018 12:00:00 AM - 9/19/2018 12:00:00 AM (Server Local]
Data Warnings

Measured Data vs Modeled Data

No data wamnings.

Source Nam ices Measurement: Real Demand (kW)

Menday, 27 Apr, 2015 Friday, 1 May, 2015
2] 32 ]
24 24
Z | Bl
8 8
5 5
SgrEes22desscRaera s BY 2 2 2 22228823338 BERE
888858888838 s888888888 8 888ggg8888_8888888 I
Tuesday, 28 Apr, 2015 Saturday, 2 May, 2015
32 32 ] v

o
ez
0oL
00z
00€
oo
005
009

2 fg: z f;j 2018 12:00 AM 22018 1200 AM WEDT 1206 A 142018 1200 AM
5] H ANTOB 1200AM  WSZOWIZODAN  SUUIDISIZOOAM  SNTIZO18 1ZOOAN
S2REEO2 RO s oA 2 RENY SzEasaaI®es =y — Measursa Ve ModoaValue
ss8sss888885:8288828328¢:253 3 88ss88888:838 )
Wednesday, 28 Apr, 2015 Sunday, 3 May, 2015 Residual Value and Curmulative Sum
22| 32| 8000.00
24 | 24| :
2 % Z %
8 8
5 H
6000.00
S35 8332883:8a553333BBRY e3R8 223883:833:3533a3B2RB
8888888888838 888888888¢88 8888888688853 888888 o
Thursday, 30 Apr, 2015 Manday, 4 May, 2018 4000.00 %
22| 32 ] :
24 24
2 %] £
8| 8] 2000.00
b H
E IR ERY 2RS35 5353588YNY
8888885888335 8:8¢s2¢8¢s8

BI2018 A30C018 2018 9E2018  SA20ME B0 9H4208 S1N2018 :
VEOERS 200 200 1200 1200 w2

A AN M aM AM A AN M AM AN

Residual Valse  —— Cumulative Sum
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Energy Management Systems with PME & EPO

Checking

Audit

Confidential Property of Schneider Electric |

w/ AR

Present appropriate data for analysis of current energy performance for
management review

=]
S

Electricity (kWh) ‘This Month over Last Month LN =1
3/1/2020 - 4/16/2020 (Centrai Time)
12,000
30,000 S L4
Current Target chnelder
28,000
Electric Tabular
26,000 o
24000 12/14/2015 12:00:00 AM - 12/21/2015 12:00:00 AM (Server Local)
22,000
20000 Z0meSHVAC1 — ZoneSHVACZ  ZoneSHVAC3  ZoneSHVACA  ZoneS.HVACS
: Timestamp Current Avg Current Avg Current Avg Cumrent Avg Current Avg
18,000 A Ay A Ay (A
T 12114/2015 12:15:00 AM 0.13 0.10 058 093 020
12114/2015 12:30:00 AM 007 0.06 032 104 011
14,000 12114/2015 12:45:00 AM o.12 008 052 05 0.18
121472015 1:00:00 AM 010 007 044 099 0.15
12.000 1211472015 1:15:00 AM 0.08 0.06 001 118 013
10,000 12114/2015 1:30:00 AM 008 007 078 150 0.14
1211412015 1:45:00 AM 0.13 0.10 141 191 020
8,000 1211472015 2:00:00 AM 018 0.14 160 202 027
6,000 12114/2015 2:15:00 AM 081 063 233 251 122
1211472015 2:30:00 AM 285 205 240 294 401
4,000 1211472015 2:45:00 AM 451 348 250 330 679
2000 1214/2015 3:00:00 AM 532 410 237 352 803
121412015 3:15:00 AM 5.30 409 220 383 800
0 1211472015 3:30:00 AM 541 418 27 487 817
001 02 0 04 05 06 07 0 © 1 1M 2 13 14 15 16 17 18 19 20 21 2 1211412015 5.45.00 At s o e ot ot
Ltk N TR Moni 1211412015 4:00:00 AM 528 408 222 583 798
12114/2015 4:15:00 AM 526 406 253 615 794
121412015 4:30:00 AM 523 404 319 692 791
1211472015 4:45:00 AM 524 405 401 774 792
12114/2015 5:00:00 AM 515 397 401 794 778
12114/2015 5:15:00 AM 5.18 400 454 838 783
1211472015 5:30:00 AM 523 404 563 928 790
1211472015 5:45:00 AM 515 398 618 .96 7.78
121472015 6:00:00 AM 514 307 850 1031 7.78
1211472015 6:15:00 AM 517 399 7.36 1146 781
| ©F ETECTrT

(e}
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References

* Energy management case studies on Better Buildings
« https://betterbuildingssolutioncenter.energy.gov/iso-50001/resources/case-studies

* Natural Resources Canada on ISO 50001

+ https://www.nrcan.gc.ca/enerqy-efficiency/enerqgy-efficiency-industry/energy-management-industry/iso-
50001-energy-management-systems-standard/20405
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