WAGES in SPM 7.0

StruxureWare Power Monitoring v7

Unite your
power network

Meet your power management challenges
with StruxureWare Power Monitoring software

> Improve operational efficiency and
reduce energy-related costs

=5

> Assure electrical network reliability and
reduce downtime

> Optimize equipment utilization and
reduce the cost of operations
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What is WAGES monitoring?

W ater
Air
Gas
Electric
Steam

e The first step in gaining control of your energy costs is to measure all
the Energy flowing through your system:

e \Water — reuse, chilled, process
e Air — compressed

e Gas — natural gas optimization
e Electric — power distribution

e Steam — process
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What is WAGES monitoring?

W ater
Air
Gas
Electric
Steam

e Monitor and manage all your electric and piped utilities:

e Proactively manage Energy cost and usage

e Increase Energy efficiency and reduce emissions

e Fully utilize Energy assets

e Improve strategic decisions and Energy management best practices
e Automate (previously) manual tasks

e Improve Energy reliability and availability
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Wate r

Water

Steam

e \Whether chill, condensate, makeup, or process, Water plays a critical
role in nearly every industry

e Chill water losses in buildings with metered supply and return flow can be
determined by the differential flow. Pressure data can be used for
diagnostics of the distribution system and/or diagnosis of building
performance.

e Sub-billing water and sewage by usage rather than square footage
facilitates precise allocation of energy costs and deters excessive
consumption.

e Peak blowdown of cooling towers can be achieved by monitoring both the
make-up water feed line and the blowdown line, yielding significant savings
in both make-up water consumption and chemical costs.

Boiler tube scale consisting of iron &

silica as thin as 1/32” can result in
up to 7% efficiency loss in a boiler.

Inefficient steam system operation is
often expressed through increased
make-up water consumption.
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Wate r

. Air
I r GGS
Electric

Steam

e Compressed Air is the most inefficient energy source utilized by
industry.
e 7/HP of electrical energy to produce 1HP of compressed air

e A major source of energy waste in compressed air systems is a loss of
pressure due to short duration, high demand events. If air pressure drops
below the minimum operating pressure of tools and equipment, efficiency

declines exponentially.

oA 10% pressure reduction in a compressed air system results in a 40%
loss in work output!
e Leaks are the greatest source of energy loss in compressed air systems,

often accounting for between 20% and 50% of total air consumption!

@ 100 psi, one 1/16” diameter hole wastes Compressors operated according to trended

2,220,000 cubic feet of air per year. That’s demand profiles are up to 30% more efficient
6,040 kWh of electricity! than compressors servicing unknown loads.

Schneider Electric - Power Solutions



Water
Air

(Gas
Electric

Steam

e \Whether used in a process, as a feedstock, or as a fuel, Gas
consumption and exhaust can have a significant impact on operating
costs.

e Coordination of gas consuming processes is critical to balancing supply with
demand, reducing overall gas usage and avoiding unnecessary load factor
charges.

e Proper control of the air/fuel ratios through continuous measurement of gas
and oxygen supplies can quickly improve efficiency, lower fuel consumption,
improve product quality, or improve product yield.

e Sub-metering individual gas processes provides accurate usage trends for
cost allocation and provides the consumption data required to purchase cost
effective gas contracts.

Minimization of gas consumption is generally dependent upon maximizing the efficiency of other dependent energies.
Inefficient use of compressed air, steam, water and electricity often expresses itself through elevated gas usage.
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Wate r

Electricity

e \Whether an industrial plant, educational facility, hospital, or data center,
your operations demand plentiful, reliable electricity.

e Allocating electrical costs to responsible parties provides an accurate
assessment of costs and drives accountability to the user. Historically, sub-
metering electrical service has reduced consumption by nearly 30%.

e Sub-metering provides an accurate picture of electrical demand, enabling
energy managers to cost-effectively balance electrical supply with known
demands. By understanding the supply/demand relationship, energy
managers can identify unused capacity as well as avoid unnecessary
demand charges and penalties.

e Electrical power quality issues such as harmonics and voltage irregularities
not only adversely affect your operations, they often damage your power
equipment, shortening its life.

Sub-metering generally yields a 4-8% reduction in An additional 10% cost savings can
costs through effective management of electrical be achieved through improved
loads and increased equipment utilization. system reliability.
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Water
Air

Steam G

Steam

e Steam systems are often an operational constraint. Improving system
coordination and performance increases overall capacity and reduces

costs.

e The effects of steam, hot wastewater, and condensate loss extend beyond
energy costs. Makeup water must be chemically treated, at significant cost,
to protect the boiler and piping systems.

e Steam losses demand large amounts of makeup water which significantly
lowers the temperature of the feed-water reaching the boiler, thereby
increasing thermal stress and shortening its life.

e Many steam systems devote the first 10 to 25 of their send-out to leaks and
combustion inefficiencies. Monitoring and controlling these inefficiencies
reduces fuel costs and allows steam energy to be applied to extending

production.
Since head loss due to friction in a piping system is proportional to the BoHer_ short cycling” can be identified
o LS . o and eliminated through
square of the flow rate, a 20% reduction in flow rate results in a 36% . .
comprehensive steam metering,

reduction in friction loss. saving thousands of dollars.
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What's good?

e A single system to monitor and analyze all energy sources
e |dentify system losses and inefficiencies.

e Effectively Shift Utility Demand Patterns to Reduce Usage Costs and
Penalties.

e Utilize Optimum Fuel Sources by Time and Function.
e WWHAT does is cost to run a chiller?

e Supply-side analysis of all energy sources
e Standardize Utility Usage Through Benchmarking.
e |dentify Unused Utility Capacity.
e Control Energy Quality and Costs.
e Avoid Energy Penalties
e Analyze Production Costs
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How does it work?

e a ‘'sensor’ is used to input a ‘signal’ to a device or ‘meter’
e CT's / PT’s for an electric meter
e Flow transducer for a gas meter
e Chiller water flow and temp for a BTU Meter

e ‘meter’ is connected through a communication network to the SPM
Software

e SPM Software adds the context
e Units
e Delta calc for cumulative
e Sum for interval
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Compensated vs. Uncompensated Inputs

e Compensated WAGES Inputs

AN e WTEB . e Analog inputs for flow,
o temperature and pressure
Y connect to a “Flow Computer”
P A or Totalizer that produces a

digital pulse or analog signal for

GAS input to the system.

hl s
— e Uncompensated WAGES
Inputs
ELECTRICITY e Analog inputs for flow,

temperature and pressure are
directly connected to a 7550
RTU or PLC for custom logic/
complex algorithms to perform
compensation calculations

&
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Hardware options

Twido PLC

* Digital Inputs only
(12, 28 or 44)

EGX300
* Reliable data logging Twido PLC
(via the EGX300) -m

* Logged data is passed to
SPM (via EGX300)

1

l

ION RTU

» Both Digital Input (8/16) and
Analog Input (4) options
in a single device
ION7550RTU

* Reliable data logging
onboard the device

* Logic and Arithmetic m——
functions I

e Onboard alarms for WAGES
* Modbus Mastering

» Custom displays

Schneider Electric - Power Solunss

PM800 Input Metering

+ Both Digital Input (4/8) and
Analog Input (4) options
in a single device PMB800 Series

* Reliable data logging
onboard the meter
for Input Metering

* Onboard Alarms for WAGES
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Hardware architectures for WAGES

e TWIDO PLC + EGX300
e Low cost alternative to using an ION7550 RTU device or ION meters
e Expansion of the standalone EGX300 + Twido WAGES solution
e Supports any flow meter or metering device with digital pulse outputs
e Used for WAGES consumption reporting in Buildings and Industry

LPtruxureWare
Power Monitoring

> Use TwidoSuite to program PLC getxsoo % Water
ateway =i
> Use ETL to extract/load the logs from EGX => SPM -

\_% l E Gas
Electricity

Modular

Twido PLC W Steam
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Hardware architectures for WAGES

e CM and PM meter “Input Metering”
e Connect downstream flow/pulse/gas meters to inputs on CM or PM meters

e Configure the CM or PM meters to calculate and log WAGES measurements
using the “Input Metering” feature of the advanced meters

e ION:E 6.0 and SPM7 comes with CM and PM meter drivers that support
WAGES measurements calculated by “Input Metering”

LPtruxureWare
Power Monitoring

= Use ION Setup to program input metering %J* . %. Water
L AIr
l <M— j! Gas
Electricity
<_’w_ E Steam
ERRR
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Hardware architectures for WAGES

e ION7550RTU or ION meters

e Connect downstream flow/pulse/gas meters to inputs on ION devices

e Configure ION devices to calculate and log WAGES measurements using
ION Technology (pasting in ION module frameworks with ION Designer tool)

LPtruxureWare
Power Monitoring

> Use ION Designer to program ION devices

Electricity

Steam
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WAGES Example Architecture

Intemet Remole Sencer Acoess for Troubleshooting

and Rlemote Monloring Service (Schneider Electric)

Schneider Electric - Power Solutions
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Logical Devices

e SPM 7.0 contains a Logical Device Editor — a simple tool to create
custom (and logical!) monitoring points for WAGES inputs.

& Logical Device Configuration

1. Set Logical Device Group and Mame

2. Select Logical Device Type Group Mame Logical Device Type

3. Select Input Device Building & j |Main_Water ﬂ
4, Drag Fegisters into the Mapping Grid to Map to Qutput Measurements
Help

Input Devices

Input Device Registers Register Mapping

Delete Mapping

Group Mame + | Device Mame | Device Type * |
|Labe| [0 |
.
Device Type: 7350
Device Type: 7650 | Input Reqgister Measurement Mames Linit

Device Type: 7700
Device Type: 8500
Device Type: 8600
Device Type: CM4000

e “Alogical device is a collection of measurements from physical and
Device Type: YIP R . . . . 9
virtual devices grouped into a single source for use in the system.

Shiow

Show Al Measurements
&l Reqgisters

" Mapped Fegisters Only

" Unmapped Measurements Only

Meazurement Dizplay Options

Show Dizplay Az
* Al Devices & I0M Tree © Engineering Mame
" Mapped Device Only ¢ Redaister List % Descriptive Mame
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WAGES in Diagrams

e \Vista diagrams using “logical” WAGES device names

e Viewing real-time WAGES parameters
oE.g. Flow rates, temperature, real-time energy consumption

[T vista - guest - [User Diagram:MUSIC_WAGES]

School of Music Summary

Consumption and History

Chilled Water Supply

Heating Water Supply

Energy Logs
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Energy & Demand
15 Mrute

Real-time Chiled Water
Supply Tempersture 53.08 Degrees F
Return Temperature 64.43 Degrees F
) e
Heating Water
Supply Temperature 130.29 DegreesF
Return Temperature 93,42 Degrees F
Supply Flow 18.03 @M
Scaling Factors
Power Current Voltages
4EA Main okW 0a || ova 0vbe 0vca
4EDP Main okw 0a || 472vad 467 Vbe 470 vea
45BAMain | okw 04 ovab 0vbe 0Vca
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WAGES in Diagrams

e \Vista diagrams using “logical” WAGES device names

e View WAGES consumption history
oE.g. Monthly, Weekly, Daily or 15 minute energy consumption history

[T vista - guest - [User Diagram:MUSIC_WAGES]

School of Music Summary

Real-time Chilled Water Consumption and History
Supply Temparature 53.08 Degrees F Chilled Water Supply 47,581 Galons
Return Temperature 64,43 Degrees F Heating Water Supply 45,855 Gallons
Supply Flow 0.00 @M Monkhly  Daily 15 Minute
Heating Water Water Consumption Logs E a m
Supply Temperature 130,29 Degrees F _I J _l
Return Temperature 93.42 Degrees F Energy Logs Energy & Demand
Supply Flow 18.03 &M Moothly Dy 15 Mireste
- wnn T |l @ )
Scsing Boon seoptan [ 11,069k | a
e [Cown | R B
Power Current voltages ﬂ
MDP_4 T
4EA Main okw 0a || ova 0vbe 0vea o (R
4EDP Main o kW 0A [ 472 Vab 467 Vb 470Vca S0P _4N1A FOR - El ﬂ
45BAMain | okw 04 ovah 0vbe 0Vca
MDP_4 Msin 25 kW 444 489 viah 491 Vb 489 ¥ca Life Safety ATS Standby ATS O
SOP_4N1A FOR -8 kw 105 A [ 491 Vab 489 Vbe 489 Vca EMERGENCY ~ NORMAL e STANDBY  NORMAL
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WAGES in Tables

Schneider StruxureWare [53 10107 | P ]

gElECtI"l‘C Power Monitoring

L] 8

Dashboards Diagrams

Table: Natural Gas

Export Last Update: 10/24/2012 4:08:11 PM Mext update: 0:00:01 Update Mow Pause Update Interval:| 5 Seconc

Devices

Victoria_ Keating.main_Training 4,117,435.0
WAGES. VictoriaTemperature

WAGES.KeatingGas

WAGES.Keating_NGMeter(1

Schneider Electric - Power Solutions
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WAGES in Reports

e Energy Cost Report
e Energy Period Over Period Report
e Energy by Shift Report

e Trend
e Tabular

Water (Litres)

Sclénelder

Electric

Energy Period Over Period Report

Report Paramaters
Parlod Over Period Parametars
‘Seiectea Peoa
‘Slart Date
‘Sekected el
Murmzer of Compansons
‘Selecied Timezone
Sources

Kt celsree
k)

sz

3y
152003 121500 AM
Today vs. Previous Day
s

Server Local Time:
CaLanooT

YT

(GMT-08:00) Pacifa Time (US & Canada)

Aggregation Periad Summary

sz S18z009
Bay

/192008

(Genaranes on: 5202005 121802 A

Fage e

[ Cuncan.Main (6,335,074.92)
I Shawnigan_Lake.Main (6,422 959.06)

I SookeMain (1,538 677.90)
I Sidney.Main (6,023,853.49)

Schneider Electric - Power Solutions

35,400.00

35,200.00

35,000.00

34,800.00

34 ,600.00

34,400.00

34,200.00

34,000.00

All Meters

Total Unit Cost Cost for Tariff
kVAh det+ree 25128 $0.07 $1,758.75
KVAR sd del-rec A7 $0.60 (842 48)
SubTotal $1.718.29
Timestamp of Peak Max Value Unit Cost Cost for Tariff
kVAh det+rec 2172008 11:00 PM 25,558 F0.06 $1535488
KVAR sd del-rec G14/2008 7:00 PM 45 $0.07 {$113.50)
kVAh dettrec W21/2008 11:00 PM 54,148 $0.08 $3.248 88
KVAR sd del-rec Br3172008 11:15 PM ] 007 $0.00
SubTotal $4671.26
Total Unit Cost Cost for Tariff
Natural Gas B34 $1.20 $1,000.60
SubTotal $1.000.80
fee label 799
SUBTOTAL §7.396.34
Duncan.Main
M
I
¥
1 1
EOE ROE RO RO ROE RO RO RO ROS ROE
SCSH 829 S2< Sz2< 22K =22 =< =< SZ% =zZ%
] =] =] e Ha e ] Ha Ha =]
=y ey = N Dy Ty ey WAy ] =0
== == == = - == == e S S i
Time
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WAGES in Reports

e New energy summary report templates for WAGES usage reporting

e Hourly Usage
e Single Device Usage
e Multi Device Usage

Schneider

Single Device Usage Report

Keating.main
Measurement January, 2011 December, 2011
Real Energy (KWWh) 148,056.44 11244913
Real Energy
8.000.00

L /\f/\/\/\/\\ /v
-

000

123450678 00NRDUBUTBEIDNDIDINSNT NN
Dy of Monity

= Jaruiary, 2011 Dacanbar, 2011

Resl Enargy (KWh)
Day of Month Sanuary, 2011 December, 2011

1 400850 apm7s
2 418800 450550
3 410300 272478
4 459800 258250
5 524000 435438
[ 552800 a4m7s
7 550450 451925
0 443100 450080
g 445400 445983
10 499500 200738
" 502450 28025
72 542100 azm38
13 586100 4431.00
" 550150 447513
15 531000 Py
1 554050 452150
" 571550 208038
18 523760 262176

Schneider
gElcctric Hourly Usage Report
Data Warnings
No data wamings,
BubdnphMain  BuidingC Main
prdeol S e L)
shia oo e oase
12012 170000 n% 10802
R0 HO00 L 10083
ARD0N2 0000 e 0z
[rosperr o raar
149013 210640 ™ 1108
182012 220000 e 1908
182012 21.00.00 1Ham 11088
ARO0YZ 030000 LT mar
12912 019990 W 0
182012 020090 b 10047
182012 030000 L) W
182012 040000 o 10955
RS0 020000 L) 07 es
ARO0YZ 080000 W 07 88
1R2012 07 9000 s 10 GE
182012 080090 0884 100
1R012 90000 WrTS T
AR2012 $0.00.00 158 -5
RGO NN ms e
A1R2012 120000 L5 103.08
182012 130000 " 10802
1R2012 0000 LU 082
182012 120000 L 10888
Sararad o VTN £3018 A [
Scl

Sciypider

Multi Device Usage Panels Report

[Usage Summary |
Real Energy (kWh)
Soocs 1M2012 - 2112012
Keating PNL_T 732641
Keating PNL_E 830078
Keating.PNL_M_LEFT 16,360.25
Keating PNL_M_RIGHT 10,620.13
Total 42,616.56
Relative Usage Pie Chart
112012 - 2172012
Real Energy (kWh)
Percent Total Usage(kWh)

- oating PH_E
Keating PNL_M_LEFT
Kaatng PNL_M_RIGHT
. oating PNL_T

Period : 1112012 - 2172012 Keating PNL_T Keating PNL_E Keating PNL_M_LEFT
Interval : Day of Month
112012 187.38 0.00 42863
1722012 188.00 131.56 431.00
1132012 26656 340.34 512,00
142012 287.68 33653 54038
1152012 26084 24588 52813
Period : 1172012 - 2112012 Keating PNL_M_RIGHT Interval Total
Interval : Day of Month
M0z 208.88 824.88
12012 22825 97881
137012 348.13 1,467.03
142012 367.50 1,532.28
1152012 37175 1,526,509
Generated on: 22172012 11:46:33 PM Page 10f4
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WAGES in Dashboards

supervisor 10/24/2012 Log Out | Help

SChnEidEI" StruxureWare [0 13 1 140}' u:]j;]

gEIECtI’iC Power Monitoring

“ o2 = il e

Presentation View | Slideshow View | Setup View

Dashboards Diagrams Tables Reports Settings

[ == L.} i r I ‘|

% Consumption Consumption

Last Maonth (@ Electricity Last 24 Hours @ Electricity
132 % . atural Gas . atural Gas

0.6
0.4
0.2

S 0

’ 17 19 21 23 01 03 05 o7 09 11 13 15

MMBTU
Last Updated Ar: 10,"244%%?2‘5&:15:21 PM Last Updated At: 10/24/2012 3:15:20 PM
B ol IF MYy » T

Natural Gas Usage

Last 24 Hours
m— Matural Gas '
[
[ ]
200 E
100
. =
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cf
‘ Last Updated Ar: 10/24/2012 3:15:20 PM
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WAGES in Dashboards

c

i supervisor 7/19/2012 Log Out | Help
SCl’é’}leEIgEI‘ StrgxgrgWare QomaQo | P

Presentation View | Setup View

Energy Usage Breakdown

N |

Energy per Activity Lighting
This Month @ Manufacturing
11,082kwh @ Hvac

201 %

Last Updated At: 7/15/2012 10:05:06 AM

Energy per Activity
This Month
11,082 kWh

HVAC

Manufacturing

Lighting

o

1000 2000 3000 4000
Last Updated At: 7/18/2012 10:05:08 AM
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Visualizing the Right Information

e You can create slideshows showing WAGES data, and can display
these on floor level kiosks so building occupants can see their own
consumption patterns.
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