VAN METER’S

tRKGREEN

SUMMIT 2011

Energy Consumption: Monitor it!
Measure it! Manage it!

Brad Duggan, Automation and
Technology Specialist, Van Meter Inc.

Brad Duggan, Automation Specialist for
Van Meter Inc., has been in the industry for
more than 14 years. He is a Factory Trained
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Energy Consumption: Monitor it!
Measure it! Manage it!

A The most successful companies manage their energy
consumption, rather than accept it as a fixed cost they have no
control over. In order to manage energy consumption you need
to monitor it, trend it and understand where it is being wasted.

Join Brad Duggan for a discussion on the importance of power
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Warerers  Three main elements of a
hmkGREEN Sustainability Portfolio

SUMMIT 2011

Environment Safety Energy

AReduce emissions AProtect workers AReduce
and waste dependence on non
AProtect your renewable fuels
AVeasure and products and
report results customers Boost energy
savings

Amprove financial APreserve the

performance integrity of your Build your
brand competitive

AViinimize raw advantage

material waste
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N varreren Sustainable Production
thinkGREEN

SUMMIT 2011
Customers Call For

Energy & Environment

Energy Efficiency 5 | ——rrrm (S
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z Raw material and water costs e e AT
z Peak load management @ (G R) = 8 F;"
z Renewable energy alternatives " ’m & T,L | _ ;
Z Reduced consumption of compressed =— #
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Environmental Protection — E
-
Z Recovery and recycling

F Power and Energy Management Solutions
F Power and Energy Management Products
F CSMt Energy Assessments

F Market Leading Intelligent Motor Control
Portfolio z PowerFlexand InteliCENTER

Z Raw material reduction
Z Emissions monitoring and reduction
Z

Responsible product and package
design

Carbon footprinting
Consumer and community imperatives

N

F Predictive Emissions Monitoring Solutions
Pavilion

N




thmkGREEN Understar;da;//\i/nhga;;:ou are

A Components of an Energy Tariff
I Consumption charges
I Demand charges (electrical only)
I Quality charges (power factor, BODs, etc.) .
I Taxes
i Contribution to energy conservation progran
A Rates vary depending on:
I Amount used
I Time of Day
I Day of Week
I Season
I Realtime markets

A Tariff documents are available orline from utility providers

Ry
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thRKGREEN

Consumption & Demand

Demand is the
rate at which
power is used
(KW). In terms of
water, it would be
flow rate (gallons
per minute).

Consumption is
the quantity of
energy used
(kWh). It is the
integral of
Demand. In terms

of water, it would
be total gallons.

Consumption & Demand
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VAN METER’S Customer Awareness

thmkGREEN Stages

SUMMIT 2011

Recommended Sales Actions

Pays monthly utility bill

Discuss Current Utility Bills
Wants to reduce cost

_—-—— CAGI B BT — Offer High-Level Energy Monitoring System
P—— 5 OT 00 El 1 2 bd SuggestEnergy Assessment Services
‘ High level monitoring _ N o _
E Discuss Additional Monitoring Options
Understand usage patterns Introd = Analvsis Onti
ntroduce Ener nalysis ions
_"__ERGY* Finding low hanging fruit & y P _
AHAPENESS SuggestEnergy Assessment Services
ESCLETION

E Deeper dive load monitoring

NERGY Some analysis

AWARENESS |dentify sacred cows
EVOLUTION

Discuss Additional Analysis Options
SuggestEnergy Audit Services
Monitor emissions
E Use data to change behavior

_ SuggestEnergy Audit Services
NERGY New carrots / sticks

AWARENESS
EVOLUTION
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o Corelate with other production data
Optimize processes




tmquREEN Energy Usage vs. Production

Energy usage is traditionally metered to the Factory wall as part of facilities
infrastructure
A Limitations:
i Difficult to correlate energy consumption with reattime production information
i Difficult to compare energy used during different batches
i Difficult to compare energy costs for a partlcular product run
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What am | actually making with all of these resources?
How much electricity was used during this production run?
How is the power quality?

How much energy is consumed duringpeak? %
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\ IS Energy Usage
thmkGREEN VS. Prgduction

A Identlfy large or critical loads

Install Powermonitors where needed Q o)
Implement monitoring software
Drive accountability
Monitor results
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Leveraging IA Installed Base

th| kGREENfor Energy Management Products
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Energy Management

Architecture

Managers)

Standard Office PCs With
Internet Explorer 6 &
Microsoft .Net framework

Site-wide Area Network (WAN)

Energy Management
Database Server
RSEnergyMetrix

Local Area Network (LAN)

AB Powermonitors

39party PL CG38 Pparty Powermonitors

Water, Gas, Steam, Air
InstrumentAlr Process Alr

Water, Gas, Steam, Air .
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VAN METER’S

thlnkGREEN Software Overview

SUMMIT 2011

A RSEnergyMetrixMis one
example of a webenabled

Eergy\etrx. .
energy management SOftWare [System |[ meters |[Reports |[ Custom | 4l o ;‘M‘:lﬂ Heating
- . Meter type: lectric
paC kag e th at p utS C rltl Cal fa‘f;u;asjzl At [D::«: :t:isuss][PTT:::?FZ:;:GMT:MG”Meier Setup || Manual Meter Tags Data Entry |
. . s E BIO_Group Trending
energy information on your e,
=B Rockwell Automation .|
des ktop : ; s;momv: s :L 0 l‘."‘ ."\ z v'v'll
] ] SM Lg - th - lu .I] ‘yl“#.‘z‘ e ‘v /\LL\‘! ‘ :'./\‘ l’l '-\\J . [ 1’"\‘[}
A RSEnergyMetrixcombines el EAREE W RS E R v
g _ @ o . B .t
data communication, client s W 2 5, .
. . 82g;2 Tue 22 Wed 23 Ta24  Fi25  Sa2 Sw2l  Mon2s  Tue2o Wed 30
S e rve r ap p | I Catl 0 n S y an d & ckrs Time zone | (GMT-05:00) Eastem Time (US & Canada) B
Ve ~ N wa 7 aa A 7 T e I . 8222 STaﬂda:Mb — End da‘;mh o | Setecta meter tag to display on graph- =] ¥ Show grid lines
= er 2 = er = ni maini 1
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Software Features

o] RSEnergyMetrix. T
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A PIant—IeveI energy information system

KPI monitoring, data logging, reporting, trending

Power monitor real time viewer and
configuration

Web interfacez only browser required on client

Configurable enterprise tree with groups,
domains, roles, users, meters, reports

Connects to AB power monitors and controllers,
3'd party devices via OPC, manual data input

Reports run on demand or automatic, may be
emailed

Alarms are logged in web page and may be
emailed or sent as text




METER’S

~r Software Data Logging
tKGREEN Data Lo

A Using historical
m O n I tO rl n g [iter Deta |[ Trend || calender Trenet |[eter Setup

2,750

software to better 2

2,250

2,000

monitor and manage

i A A A BA
energy usage ’1 N AT AR Y WA

m e AR A A
I Log data from\Water, Air, i AV VAV *QMMM vl L WA vl oA

250
%S 02/21 02023 02125 02/27 03/ 03/3 03/5 0317 039 03111 0313
,Electric, Steam
Time zone | {GMT-08:00) Central Time {US & Canada) D Expaort Data

[¥] Shaw arid line
Units Domain(s)MetenTag

fosat

. m mmR chevell Automation Mikwaukes Campus/ WE Electric Mainsi& Meter PFZT 1616 B-B20/Real Power
. m m WE\ ,-,:,R \I‘.;mWEaTD Ml\ga ukee Campus/1 WE Electric Mains/B Meter PFZT 1647 Bldg 80 Chiller
. m m WRDW);r \L.:L:n mation Mikwaukee Campus/1 WE Electric MainsiC Meter PFZT 1100 Bldg 51/Real
. . m m EDW}-‘Br D\L.:L:nd mation Mikwaukee Campus/1 WE Electric Mains/D Meter PFET 1233 Bldg 42/Real
m gg;};v;g\l Automation Mitwaukes Campusi WE Electric Mains/E Meter PFZT 1456 B-BEReal Power

(WAGEYS)
I Analyze historical trends
I Create shadow utility bills
I Allocate energy costs
I Capture power quality
events
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Software Cost
Allocation

thlnkGREEN

SUMMIT 2011

EZ Provides information that is used
fo:

Z Allocate energy costs

Repart name:
Starting datedime:
Ending datefime:
Time zone:

Rate schedule:
Total charge:

|Cost Allocation

7/1/2006 0:00
8/1/2006 0:00

$39 644 .70

:(GMT—DE:DD) Central Time (US & Canada)
|Cost Allocation

Energy Charge Subtotals
. . il A, $10 92860 $10.928.60
Z Analyze electrical bills and il B §17 542 10 §17 542,10
ta”ffS Sgﬁeprucessing iggﬁgég ggg?gég
Z AUtOmatICa”y generates Subtotals $39 64470 39 644,70
billing and usage reports Mill A Cost Allscation | -
Energy Charge Subtotals
Z Verifies Uti”ty b||||ng Mill A Electrical o $1g,928.ED t$t1n',928.5|3
Z H |gh|lghtS OppOl’tunltleS fOI’ Subtotals $10,5928 50 §10,928 .50
demand reductlon Mill B Cost Allocation
. . . till B Electrical e Ch$a1rg|,35f12.1|:| Sum;tf?l'?ﬁdlﬂ]
74 PquIdeS hIStO”c_:aI_data for Subtoatals : §17 542.10 §17 542,10
utility rate negotiation T
. . . ' :Energy Charge Subtotals
Z Drives |mprovements IN Office Electrical §5,956. 200 55,958,200
energy effiCiency Subtotals . $5,958.20 $5,958.20
Raw Processing Cost Allocation :Energy T o _
Raw Proc Electrical _ $5.215.80 $5.215.80

Copyright© 2009 Rockwell Automation, Inc. All rights reserved.
Subtatals ' $5,215.80 $5,215.80



VAN METER’S

tNPKGREEN

SUMMIT 2011

A Senses, displays, records, trends, and
alarms on power quality information:

A Voltage excursions (dips, sags, and
spikes)

A Momentary power loss

A Phase loss

A Phase reversal

A Harmonics (IEEE 519, TIF, THD, K
factor, crest factor)

A Helps determine if power factor
correction and/or harmonic filters
are needed

A Records PQ event data for utility
service negotiation

A Provides real time data for manual
guality control

A Pinpoints failures of motors, drives
and sensitive equipment
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Software Power

Quality

M ain-Lighting/General

tanufacturer / Model: Allen-Bradley 1403
Firmware Revizgion[s]:  Master Module: 1.04: Comm Card: 1.03

]|

| 542499 07:30:02
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VAN METER’S

thmkGREEN Power Monitor & How it Works

SUMMIT 2011

A The Power Monitor is wired to PTs (Potential Transformers) and CTs (Current
Transformers)

A The Power Monitor will then measure current/voltage and calculate energy related
data

A This data can be read on the local LCD, Integrated webpage, be read into a PLC, be
viewed through Software

. EUE Rs-4ss AS48S  STATUS Powermonitor 1000

¢ PTs L:I T .
v -

DHROLSE

® If needed A

1@!“3."333
SRV SRS\ AR

G |
_ E' CTs current/voltage

i 2- Calculate
B energy related

data



http://raeng-sharepoint.ra.rockwell.com/sites/PEMG/Product Pictures/Powermonitor 1000/powermonitor3_CMYK.jpg

Energy Management

th|n1(GREEN Accelerator Toolkit

For Monitoring and Analysis

The Energy Management Accelerator Toolkg
Modeled after the other IA Accelerator Toolkits.
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Energy

The toolkit will contain the following: Management
Accelerator Toolkit

Quick Start Manual

Energy Assessment Strategy [ p A B
Hardware Selection and Wiring e '

Energy Data Collector Configuration

RSEnergyMetrixConfiguration andOperation
Local HMI Integration




Energy Managemen

kGREEN Accelerator Toolkit

How do you acquire I1t?

http://www.rockwellautomation.com/go/iatools

ntegrated Architecture Tools from Rockwell Automation - Microsoft Internet Explorer,

File Edit View Favorites Tools  Help

eBa:k < J D @ \lj () search \\(Favurltes {‘3 [‘/}};- :;_ J

: Address |@ http: f e rockwellautomation. comfsalutions/integratedarchitacturejresaurcess. html#energyman

Roclkwell roversn e Google [Search
Automation united states |+ Worldwide

About Us News & Events Products Services & Support Industries & i Ll

Sign In | Become a Member

STEM. THIMN

INTEGRATED ARCHITECTURE
Tools

Related Links
= Email Us
Integrated Architecture These tools can assist you in understanding, planning and configuring an Integrated Architecture™ System. Mew Integrated Architecture Tools - Request Sales assistance

B — are added an a regular basis, Please check the "what's Mew” tab periodically to learn about the latest helpful resources. - ED RSS Feeds

— |4 Tools Screensaver [ZIP]

- World Class Products

- Superior Walue-sdded
Serwices & Expertise

. What's Unique About Choosing An | Getting Starteg -
+ Taois & Respuroes What's Hew | | 4sorated Architecture | | Architecture | With Equipgs® Narted
- 14 Tools
- Configuration and N
Selection Tools Beyond Getting Started
- Compact Machine Solutions s Faceplate/Add-On Instruction Sets

- Litaraturs » Integrated Architecture Bookshelf M an ag e m e nt
- B SaE=s » Sample Code Library Website
Accelerator

Accelerators ', S
Manage

ment
oolkit provides easy to use system g analysis tools to assist you in the rapid develo Accelera
analys1s system using Rockwvell Autumatlon = Powermaonitor and CompactYpgix energy collection devices and RSEne

» Energy Management Accelerator Toolkit for Monitoring and Analy

g Man, an overall energy systern configuration to.’ - p e
g tocal HiAl ronitoring and diagnostic faceplates. Toolkit

Order the complete CD, 14SI4P-SPO14, with all the items listed below, from your local distributor or use the follow
< Quick Start [PDF] — The Quick Start provides a step-by-step guide through using the systern design, progr

Or Order Energy Management Accelerator Toolkit CDIASIMRSP014

WWW.VANMETERINC.COM




Energy Management

kGREE \ Accelerator Toolkit
_ Ouick Start Guide

Procedure Guides v Aendix C

Import

analog «
calculat

Chapter3 _ Energy Data Collector Config for deta . .
I Na Energy Electric Add-On Instructions —

e . = This appendix describes the behavior of the Energy_Electric_Digital and Analog Add-On
0 dl | Og 1@1 Instructions (AOD. These AOIs perform four functions.
Ins i
u u E Eps ® Calculate the roral electric consumption, kWh, for the metered inpur. This value is stored is
n D S the AOI output, Val_Demand_Electric.

® Calculate the demand for the metered input over a user-defined interval.

® Provide the Equipment Status Faceplate, the total Val_Total_kWh and Val_Demand_Electric

FD “D“‘ Th_ese par]_'lb to C‘anill values with the AOIs predefined device status information. LT
) ® Provide the Alarm History Faceplate information needed to display predefined alarm
CNErgy sys Ler. messages based on the AOTs device status.
3. B Digital Input Logic —
i oW i 3“' Lo
Eunf Ig“ra a F BrII'IDIIItDr Mz The digital input pulse is input into the AOI using the Inp_Pulse tag, where 1 pulse = 1 kWh.

DB“'BE To Every time a pulse is triggered, the logic adds the value of the Set_Meter_Pulse_Factor tag to the
: Val_Total_kWh (total consumption) tag. The Set_Meter_Pulse_Factor is set to 1 by default, but
CU nf Ig ure th e Eth ern Et can be user-defined for scaling purposes.

4. Se
”:| Add ress When the total pulses equal 10 million, a rollover occurs,
S
| page 30 ¢ . - i
me These values are then mapced fn 553 n
Configure Basic Device . S P B S T e
Parameters wi s e s ||
ref Suure al_Tom_eim
| page 31 -
Th

Configure Advanced dig
Device Parameters ,

Roliwe: Rusg
The mput putses are countzd fn 10,400,000 before the rukver ocaurs

-
5. Chi S o o v T
p ag =} 32 SeureB 1000085 Seure® ton0ity
e ve o e
oy
- Publication IASIMP-QS01EA-EN-F - October 2009 %
Publication |
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Energy Management

thkGREEN Accelerator Toolkit

RSEnergyMetrix Configuration

| syster || Meters || Reponts |[ Custom

- A Group, Device, and Meter Configuration

43 sSystem Status Add Device
Eam (s ) cencel )

=B Efficient Industries Plant 1

; Device Information

= EE Accounting
Pl ¥ Enable gevice

-E= Data Center
Production 1

¥ Enable real-iime logging
W Enable auto data repopulation

Production 2 ¥ Enatle P@ events Inaging
: ShippingiReceiving Parent group |--Eleciriciy =]
-EE LHilities Device class |F'm-\rerm0nimr 3000 {ME) on Ethemet/IP 2|

Hame |Eleciric hain

I=| EE Enginesting

[::I air Motes

: D Ele ctricity' Time zohe I(GMT—DB:DD) Central Time {US & Canada)

E

Liora hiEter ERGInG ern Bl eenc g (et Wain Meter

D Fuals Time sync. |Dzily = Metzr type: Elecinic Device class: B wpr 2000 (e
Dievica password I +— Device password [ weer Dotz |[ Trerd || atender Trerd |[Meter Setup |)
-] Steam Powermanitars. 1 —

- water T ot Pove o1 P

Communications path [sE_ETH-111010.100 [Eat ) A ) [ copy '_|[ Delate ]
Comm. timeout (Seconds) |5

Comm. refries | Meter Informatinn

fasmassauasil! Type [Lizee Bl assioneat Groups Contrimon Tactor

[~ Enable comm. loss alarm DEvice || 12etie Al j Electrictty (100]
MHame |: ectiic Main Meier
Potes
Tirne 2ane |(GHT-0500) Central Time (S & Canada =

Meter Tags Read device tags firld 2 newe meter fag
I Iype Hame Limits Lig Beate fuliirpss
1 Device Resl Energy Het R 14 minut=s 20017
z Dewice Feactve Energy Mel kAR D 19 minutes 12
3 Denice Reacthe Power Damand HYAR 16 minua e 172

(VW) WWW.VANMETERINC.COM
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() C M v http://www.rsenergymetrix.com/rsenergymetrix/Default.aspx > O F~
1 _Rockwel Sites (1 PERSONAL [ Bar Code & RFID (] Dell M@ FZ10A Message ... Bl R6-Forum [] KCRG-TV9 | Ced... ¥ St. Joseph Catho... < Bontron, Inc. (@ Cyclonellustrate... @ DATA-LINC Wire ... [ Danaher Control... »  [J other bookmarks

Logged in as:

q%f EnergyMetrix. o fesssee

Sustem || ieters |[Renats || Custom | DomainiMeter: Live MetersiLive meters/Powermonitor 3000 - ms
Meter type: Electric  Device class: Powermonitor 2000 (M8)

Layout Save Restore Collapse Meter Data || Treng | [ Calendar Trend || Meter Setus |
Time zone ‘ (GMT-12:00) Eniwetok, Kwajalein b |
ST TR DatefTime [4z02010 6:45 A0 | [[GetData | [ Cument DatelTime |

REEnergvmetrix Dot Com

Brew House 1
- k2 Live Meters
&S Live mefers Percent ReactiveReal Real
E’p anual meter example Average L1-N  Current Energy EnergyPow
(E) Powermonitor 3000 - ma FrequencyVoltage Unbalance let  Net  Dem
2LC 500 Vidual Mater Date/Time (Hz) V) (%) (KVARR]) (KWh) (kVi)
{5 SLC 500 virtual Weter 4130i2010 6:45 Al 5992 481 0 190131 83655 14 (&
Sl vinual electric meter 4/30/2010 6:30 AW 5895 4813 0 190131 836547 14
: Tredwell Tires 41302010 6:15 AM s991 4 U 19013 836543 1.4
43012010 6:00 AW 5 0 190129 83654 1.4
4130/2010 5:45 AW 5989 480.5 0 -190128 836538 1.4
43012010 5:30 AW 5992 4794 0  -190127 836533 14
4/3042010 5:15 AM 599 4202 0 -180128 1.4
43012010 5:00 AW s882 4811 0 190125 14
413042010 AN 5§62 4807 © -18012.4 1.4
43012010 4:30 AW 5991 4798 0 190124 4
413042010 4:15 AM 5882 0 -18012.3
43012010 4:00 AW 993 0 190122
413042010 3:45 AM 5885 0 -18012.1
4/3012010 3:30 AW v -18012
41302010 3:15 AW o 190118
4/3012010 3:00 AW U 1901138
413012010 2:45 AW o -150113
4/3012010 2:30 AW U 190117
2010 2:15 AW o 190118
43012010 2:00 AW U 190115
43012010 1:45 AW 0 190114
43042010 1:30 AM 0 -18011.3
413012010 1:15 AW 0 190112
413042010 1:00 AM 0 -180111
413020101 0 -19011.1
43042010 12:30 AN 0 -18011
41302010 12:15 Al 0 -19010.8
413042010 12:00 AN 0 -18010.8
41292010 11:45 P11 U -19010.7
4/29/2010 11:30 P14 o -190108
41292010 1115 PI U -190105
4/29/2010 11:00 P14 o -190105
41292010 10:45 PI 0 -19010.4
4/29/2010 10:30 P14 o -190103 D |
41292010 10:15 P11 0 -19010.2
4/29/2010 10:00 P14 o -18010.1
4/29i2010 9:45 PM 0 -18010
42902010 8:30 P 0 190089
41282010 9:15 PM 0 -15008.8
4/29/2010 8:00 PI 0 -190098
41282010 8:45 PM 58.88 0 -18008.7
42912010 8:30 P 239 0 -190095 14
4/28¢2010 8:15 PM 5888 4808 O -18008.5 1.4
4/29/2010 8:00 PI U -19009.4 14
T o 7

2010 7:45 PM -13008

VM) WWW.VANMETERINC.COM 10.14.11




Energy Management Accelerator

thlndeREEN Toolkit

RSEnergyMetrix  Analysis & Reports

RSEnergyMetrix. e s

Scalesbla Web basad Energy Mansgemert

Consumption Report 83172009 1200 AM 10 9712009 12.00 AM

= & RSEnergyMetrix. i

Gaf

Air (ID 22) J
Air Scaeabls Web based Energy Maregement
ZmeT  Electrical Demand Analysis TH2009 1200 AM  to  RI1/2008 12:00 AM
Total(s): Time Zone: (GMT-0600) Cantral Time (S & Canada)
Electricity (
Electric kw
Peak Demand Summary
2 N Boikr Housa _Meter 8655 KW 9.2% 7/22/2008 1:30:00 PM
Elecine Ma Power House _Metor 352.0 kW 4 7/2202000 1:30.00 PM
Total(s): Production 1 _Meter 1.787.5 KW 26T 71222009 1:30:00 PM
Fuels (ID 2 Production 2 _Meter 12245 kW 16.9% 71222000 1:30.00 PM
Fuel Oil Shipping/Receiving _Meter 32024 KN 41 4% 72272009 1:30:00 PM
Total 72523 kW 100.0%
w Worst Case Peak Demand Analysis
otalfs}: Boiler Houss _Meter 7320 kW 9.6% 7/29/2000 10:15:00 AM
Power House  Metar 3832 kW 5.2% THS2008 10:30:00 AM
Praducton 1 _Matar 1851.8 k'W 248% TI2008 3:45:00 PM
Praduction 2 _Mstar 12504 kW 16.6% 74872009 114500 AM
Shipping/Racaiving _Mater 32160 kW 434% T/3/2000 4:00:00 PM
Tatal 74583 kW 100.0%
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