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) Veterng alltings NOT elecirc

« Why focus on non-electric
applications?

« How do you meter these
“other” applications?

------

 What do | do with the data? o

» Case study—major auto | sreaw | waTeR
manufacturing facility
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As natural resources become more costly, so does the
operation of devices that use these resources.

Natural gas—4X price increase over the last 20 years;
45% increase in last five years

Water—severe shortages in the West and South;
drought and population growth

Wastewater—aging infrastructure and stretched
municipal budgets

Source: Energy Information Administration
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 One third of energy use Is other than electric
 Space conditioning Is largest consumption

SITE ENERGY USE SITE ENERGY USE
IN OFFICE BUILDINGS e

Ventilation

Electricity

Space Heating

District Heat

Fuel Oil Cooling

™ Lighting

Cookinﬁ
MNatural Gas Other ]
Water Heating
Source: Energy Information Administration,
1995 Commercial Buildings Energy Consumption Survey
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Qs Reaulatorycomplance

EISA (2007) EPACT (2005)/E.O. 13423

 Natural gas/steam 3% energy Intensity
metering required by reduction goals
10/1/2016

2% water intensity reduction
 Energy intensity goals
reduction goals—12% this
year from 2003 baseline
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selecting a meter

~z

Medium (electricity, gas, water,
steam, air)

Meter accuracy requirements
Retrofit/new installation
Cost of equipment

PIpe size Device location—why it matters
Impacts to operations (accuracy)

Operating temperature range (how the

meter responds to variations in - oF
Communications backbone

temperature)

Available space for meter installation Space constraints
Environmental characteristics of Impacts to what you’re metering
location (important for areas with Sub metering capability/cost
potentially explosive materials) allocation

Meter communication with energy Ability to optimize building
management system efficiency

Mitchell Meier and David Leslie
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Applications

Pipe Sizes

Installation

Turndown
Ratio

Accuracy

Advantages

Disadvantages

.- i A
| - L gt %
. — j o3 = ) [ i K %
- ‘.-’ o "._. ' = : ya s
Steam, gases, Gases, liquids Steam, gases, Gases, liquids Gases, liquids Conductive
liquids liquids liquids only
Clamp-on: 0.5to | 0.25to 12 inches | In-line: 0.5t0 8 | 0.25to 96 inches | 1 to 20 inches 0.04 to 120 inches
300 inches inches
In-line: 2 to 120 Insertion: 3 to 24
inches inches
In-line, clamp-on | In-line In-line, insertion | In-line In-line In-line, insertion
Liquids 400to 1 | Accuracy relative | Application Accuracy relative | 10to 1 20to1
Gases 1500 to 1 | to turndown ratio | dependent to turndown ratio
Clamp-on: 0.5* | 0.1to0 0.5% mass | 0.7 to 1.5% 0.1t0 0.5% +0.25 % 0.5t0 1%
to 5% flow
In-line: 0.15 to
1%
No pressure drop | Smaller pipes Low pressure Moderate Good accuracy No pressure drop
Larger pipes High accuracy drop accuracy Good accuracy
In-line: high High pressure Good accuracy Simple to install
accuracy, high Compact Compact
temps/pressure Mass flow

Max accuracy is
0.7%

High pressure
drop
Recalibration

High pressure drop,
Viscosity
dependent

Mechanical wear

Erosion,
corrosion and
scale build up

* Depends on installation
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What do | do with the data???
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Energy management systems will reduce the cost of energy to a
customer by optimizing the methods used to control both processes
and equipment to utilize energy more economically and efficiently.
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e Accurate baseline

e Performance contract
validation (ESPCs)

» Tracking of energy

e Intensity reduction
mandates

@ § UnAck Alarms

MUG2 UTILITY U1B MAIN ISOLATION

02/05/07 12:54:47

Logged i GEPWICS

Metering Tab
Normal Values
THD Voal. (%) THD Curr. (%) K-Factor Curr. (%
Ph | vol. (volts)| Ph | Curr. (Amps) (%) (%) (%}
AN NA | A 68.95 0.00 8.20 15.47
BN nNA | B e 0.00 £.20 29.06
c 62.51 -
on NA |y o 0.00 8.59 30.35
. ; ‘ 0.00 - - -
Device Name: EPQ0201 12859 02 Meas.
Group Name: MPG2| AB o 0.00 - . _
Meter Name0107 Nexus 1252| BC 12537.99 —
. . =0 Frequency {H7) ou
Boct Ver. Ne.: 0501 | 4248600
Runtima Ver. No..  0.5.1.0 —— : | o
DSP Boot Ver No:  0.6.0.0| Aux. 0.00 Show Normai | Show High Speed |
DSP Runtime Ver No. 0.5.0.8 Power Normal Values
Serial Na. 113861 Ph Real (Waitt) Reactive (VAR) Apparent (VA) PF
e A N/A N/A N/A N/A
Fed1,2007 13:52:49.99| g N/A N/A N/A NiA
Current Tirne c N/A N/A N/A NIA
e IR 130351745 596994.02 1433721.92 0.909
Events | Trend | Help L METERING J\ SETUP L DEMAND J\ MINMAX /LTI—ERMLA\'G/

Print | Wave | Exit

Scoreboard for success
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« Automated optimization J&e—— T

TS0 A0Z Akl 15.2°
TR0

03 Ahd 15.21]
TS0 404 AM 14.04
TS0 405 Ak 14.7 4

o Fi400e 05 A 14.70

FHAE008 F07 Al 14.0§

- Event analysis =
Fi400e 09 At 15.00

F4200e A0 A 5.0

TS0 11 AN 15.7;
THYZ00E 12 AW 5.6
T8 13 AM 156
T8 144N 5.4,
THYZ00E  &15 AW 5.4,
THY00E 16 AN 15.94

e ROI calculations

THY00E AT Al 14.2;

THY2008 13 AW 142!

TS0 19 AW 14.29
------------

TS0 20 AW 4.4

THY008 21 AM 14.91]

THY00E 22 AW 15.59
THY00E 23 AM 6.1

e Real time Monte Carlo | - -1 « . =0 ¢
scenarios—project creation & =

23 Ahd 15.21]
20 Ahd 14,04

5= 1
Margaten, |

Controlled solutions
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 Large automotive plant
using differential pressure
(DP) ﬂOW metel‘S Turbo Compressor

» Using air compressors for [ %% Butterfly

tools, etc. bead e o 1)

760kPa

 AIr compressors’ running Sl Arorer
cost: 37,591MWh/year o MEE — y
(~$3.8MM/year)

* 14% of plant’s total energy
consumption

Source: customer data
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Replace 30 conventional DP flow meters with
GE’s DigitalFlow™ GM868.

-

Generates unwanted
pressure loss

No pressure loss and
high rangeability

Mitchell Meier and David Leslie
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Pressure loss between compressor and header
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N0r
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The unit cost
of energy:
1.3%
Improved
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Before: 95kPa - After: 60kPa

Energy reduction: $48,869/year

Mitchell Mei d David Lesli
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Airflow rate output data A

6000

5000 4

4000

te {mah)

The measurement range
ability of the DP meter.

Flowr,

This is a leak! Only
GM868 can detect
slow flow too.

2000 4

1000

730 8:30 9:30 10:30 11:30 12:30 13:30 14:30 15:30 16:30 17:30

Detect extra 1.8% airflow loss: $67,663/year

Mitchell Meier and David Leslie
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Investment  Return « Reduction of CO, emissions/year

Meters Press loss v’ 96 ton/year

cost reduction L :
$300,000 $48,869 e Following initial pilot, 400+ units

Airflow
loss v' 1280 ton/year CO; reduction

were installed at other plants

reduction
v 25% of customers target
$67, 663 CO»> reduction
Total
$116,532

Payback In 2.6 years

Mitchell Meier and David Leslie
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Steam/ Comp-
HT Hot Chilled Conden- City ressed Natural
Customer Water Water sate Water Air Gas

Yale University v v v
Brown University v
Cornell University v
Harvard Medical School
Dartmouth College
Georgetown University
University of Connecticut
University of Maryland
University of New Hampshire
University of Southern Connecticut
Architect of the Capital
IBM
Texas Instruments V4
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