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About Wheelabrator Technologies Inc.

* Wheelabrator pioneered the waste-to-energy industry in the U.S. when it designed,
built and operated the first commercially successful facility in Saugus,
Massachusetts, in 1975. Three decades later, Wheelabrator is still operating its 1500-
ton-per-day Saugus waste-to-energy facility.

 Wheelabrator's U.S. waste-to-energy operations currently total 16 facilities with a
combined processing capacity of more than 23,000 tons per day of municipal solid
waste and an electric generating capacity of 664 megawatts (MW).

« Wheelabrator's four alternative fuel power plants have the generating capacity to
produce an additional 184 MW of clean electricity. Combined, Wheelabrator's facilities
provide enough clean electricity to power more than 900,000 homes

OSlsoft. REGIONAL SEMINARS © Copyright 2013 OSlsoft, LLC. 2]



Wheelabrator Technologies Inc. North America

SPOKANE, WA
800 TPD

SHASTA, CA
58 MW

LASSEN, CA
43 MW

NORWALK, CA
28 MW

17 WTE FACILITIES

23,000 TPD » 650 MW INSTALLED
® 5 ALTERNATIVE FUEL PLANTS

230 MW INSTALLED

© FREDERICK, MD AWARDED
1500 TPD * 55 MW

OSlsoft. REGIONAL SEMINARS

HUDSON FALLS, NY 200 TPD

WESTCHESTER, NY

CLAREMONT, NH CONCORD, NH
575 TPD

440 TPD

N. ANDOVER, MA
1500 TPD

SAUGUS, MA
1500 TPD

\MILLBURY, MA
1500 TPD

2250 TPD

FRACKVILLE, PA
48 MW

FALLS TWP, PA LISBON, CT

1500 TPD / 500 TPD
FREDERICK, MD BRIDGEPORT, CT
1500 TPD 2250 TPD
BALTIMORE, MD GLOUCESTER, NJ
2250 TPD 500 TPD
PORTSMOUTH, VA
2000 TPD
RIDGE, FL
50 MW
N. BROWARD, FL
2250 TPD

S. BROWARD, FL

TAMPA, FL
2250 TPD

1000 TPD

© Copyright 2013 OSlsoft, LLC.
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Efficiency has not always been a top priority, in fact,
Increased fuel throughput resulted in increased
revenue

OSlsoft. REGIONAL SEMINARS



« Today, the focus has definitely changed. Energy prices
have fallen, recycling rates have improved, and waste
volumes have decreased

* Finding ways to increase efficiency is now a bigger
priority than ever...

We chose the Pl System to analyze data from the DCS
and from operator rounds

OSlsoftt REGIONAL SEMINARS © Copyright 2013 OSlsoft, LLC. (S



Pl System Pilot — Saved $150K Demand Charge

« To validate the concept and potential return on investment of installing the
Pl System company-wide, Wheelabrator chose to pilot a 2250 TPD facility.

- One event justified the investment when gland sealing steam control issues
were effecting bearing vibration.

« The PI System provided the resources to identify and avoid a costly turbine
trip worth ~$150k in demand charges, roughly a one year payback

OSlsoft. REGIONAL SEMINARS
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Wheelabrator Technologies Inc. Performance Monitoring Center
Hampton NH
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« The Performance Monitoring Center is staffed with
three engineers with power plant operations
backgrounds and a fourth engineer working outside
of the center, focusing on specific process
improvement projects using the Pl System

 IT support for the Pl System for all 19 facilities Is
maintained by Wheelabrator internal IT department

OSlsoft. REGIONAL SEMINARS © Copyright 2013 OSlsoft, LLC _



OSlsoft Products Utilized

« Pl ProcessBook is used extensively to create trends and displays that can be formatted to
grab an operators attention at tighter set deviations from set point, allowing the operator to
distinguish proper operation versus mis-operation at a glance

« Pl DatalLink provides the ability to view historical data reports as well as “up-to-the-minute”
reporting by enabling the “update” function, and also provides the platform to view the
operators’ handheld rounds data

« Pl Manual Logger has changed the way our operators perform rounds as well as safety
equipment inspections

« PI SMT allows “super users” the ability to create tags and Performance Equations

OSlsoft. REGIONAL SEMINARS 9]



Where we have seen Payback...
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Cooling Tower Performance - $450K/Year

» Afaclility experiencing a decrease in megawatt
production

* The cooling tower fill was near end of life and was
assumed to be the culprit

* The Pl System proved that assumption wrong

 Focus shifted to the drift eliminators and it was
determined that they created considerable air flow
restriction. Half were removed.

OSlsoft. REGIONAL SEMINARS © Copyright 2013 OSlsoft, LLC _
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Cond

Dta Sheet
Stats

Wheelabrator Millbury
Exhaust Steam Flow
3124 kibihr

CLEAN PERCENT
w81

103480 BTUAL =t current vacuum
35878 BTUAb =t design vacuum

LMTD 13.3

Exhaust Heat Load (@ design vac) = 74880860 BTl
Exhaust Heat Load (@ measured vac} M378382.0 BTUmr
Condensste Hest Load 20267082.0 BTUMr

Condenser Work 1321712320 0 BTUMRr

Lost Oppertunity =-866.4 KuH

MES 20HRS = g.43

95.2 deg F
—_—

2179 HgVac

Cl i Factor

Cleanliness Factor
% Clean = 100 x Measured Clean/ 100% Clean
9% Clean = 32.0

100% Clean Coefficient: [Thearetical)
h = Ubase [base condustive heat sfer coeff) x Fwx Fi
h = §95.8 BTUMr 2 °F x (0.968)x [1.00)
h = §73.5% BTUr ftz °F
h = §73.53 BT 2 °F

Measured Clean Coeffiicert:

b= Q7 Shy LMTD

b= 821712820.0 /37 180 5q ft x 128
b = £24.4 BTURrft-deg F

36 6070
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River Water Temperature Permit
Compliance - $300K/Summer

« A facility using river water for main cooling water was
effecting changes in the boiler loads in order to maintain
compliance with their river water temperature permit, and
was losing money simply by overcompensating

The Pl System gives the operators a tool with
which to make those adjustments with accuracy.

OSlsoft. REGIONAL SEMINARS

© Copyright 2013 OSlsoft, LLC.

3
131



River Water Delta Temp Block Avg

4:10:00 PM

Instantaneous River Water Delta T

River Water Delta T Hour Block Avg

River Water Delta T LIMIT

Instantaneous River Water Outlet
River Water Outlet Hour Block Avg
River Water Outlet LIMIT

Outlet Temp Block Avg River Water Outlet Temp Block Avg

21.86 °F
21.98 °F
22.00 °F

77.66 °F

77.96 °F
91.63 °F
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River water temperature and boiler control pre-Pl System

TH92011 2:22:00 AM
o River Water Delta T hour Avg

71872011 2:24:00 AM %, =, 6.50 days o
o RIVER WATER OUTLET TEMP

,5,6.50 days A
«» U1 BOILER STEAM FLOW MASTER

AUG. RIVERWATER DEL TA.T.HRAVG.PE
No Data
ki

172512011 2:24:00 PM

= SAUG.TT502
88367
oF

172512011 2:24:00 PM

# SAUG.FIC101.5P

KLBMR
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River water temperature and boiler control post-Pl System

872372013 3:39:07 AM
o River Water Defta T hour Awvg

872372013 3:39:07 AM
o RINERWATER OUTLET TEMP

8/23/2013 3:39:07 AM
« U1 BOILER STEAM FLOW MASTER

B2, 7.00 days >

8/30/2013 3:46:54 AM

SAUG.FIC101.5P
157.00
KLBHR

8/30/2013 3:39:07 AM
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Chemical consumption

 Injecting excessive urea, the chemical used in our
DeNOx systems, not only costs money but also can
damage boiler components.

« We have been able to target hi-use facilities and produce
displays that allow plant operations and management to
stay on top of their usage

« Assuming urea costs $1.60/gallon, if a plant using 600
gallons of urea per day reduces consumption by 20%,

« That would mean $70K per year... Times 10 plants?
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LISBOR PO

1 BOILER BNCR.

0100 HR A

0200 HR AWG

0400 HR 406

1600 HR A5

0800 HR AT

1000 HR AWG

1200 HR AwG

1400 HR At

1600 HR AVG

1200 HR AVG

2000 HR AG

2700 HR A5

2400 HR G

o B2BERERE B
- BBREZE B

DeNOx monitoring

LEEE-FE-1217.0Y LISE #giagHi

0 17m
10013 8112515 AN MDA SN ST AN

NOX PPM CURRENT TIME NOX PP M ADLLING AVG
141 16376

HOURSAT PPM LEVEL

000 (lm-12Pruy
NOX PPM SET POINT UREAGPH ROLLING AVE

183 475

UREAGFH FLow
st UREA USE TODAY 275 (1S5-1EBPPN)
43.6

DILUTION TR FLOW 236 (1S-1EFFPM)
4.85 093 (181-ZOFPEY

073 (121-1aprEy

167 (IW-1SPPM)

UREA USEYESTERDAY NOM FPM LAST L HR PERIOD AVG

118.2 164.28

8 B Y RS A i

L)

ouBxBRERHEEE

Lutt s it
L7

2 BOILERBRER

0100 HR Aw

B
owe aBBEEYEHE
kB 2BREREEE

0200 HR AMG

0400 HR A5

DBO0 HR AWVG

0200 HR 4G

1000 HR 245

1200 HR Awi

1400 HR 4G

1600 HR AVG

1800 HR A5

2000 HR AWG

2200 HR A

2400 HR A

NOX FPM CURRENT TIME
166
NOX PPM SET POINT
162
UREAGRH FLOWN
15647
ILUTEN TR FLOW

547

LA [B-F 52217 Py LISH BgtagRz

7 i
0EAED135:154 2601 AM 0E4013 5:12 021601 AW

NOX PPN ROLLING AVG
160.47

UREAGRH ROLLING AVE
18.46

HOURS AT PP M LEVEL
0.54 (iO-1ZPPM)
157 (1Z1-10RFMYy

131 (1u-1ssrPm)

UREA USETC DAY 137 (isE-imrRM)

1688 137 (1E-1E0PPM)

225 (iB1-ZEERMY

UREA USE YESTERDAY NOX FPM LAST § HR PERIDD AVG

339.2 167.49

£ NS Y AN HOW Avricn
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OSlsoft. REGIONAL SEMINARS

© Copyright 2013

OSlsoft, LLC.



DeNOx monitoring
e

Boiler # Boiler #2

HOX PPM SET POINT HOX PPM SET POINT
PPM OUTLET PPM OUTLET

CHEMICAL FLOW GPH =l CHEMICAL FLOW GPH
WATER FLOW GPM 3 WATER FLOW GPM

HOX PPM 4HR. AVE 159.6 HOX PPM 4HR AVE

NOX PPM 8HR AVE g HOX PPM 3HR AVE

HOX PPM 12HR AVE 161.7 HOX PPM 12HR AVE

HOX PPM 24HR AVE 162.7 HOX PPM 24HR AVE

REFUSE PROCESSED TOTAL 130.6 Tons REFUSE PROCESSED TOTAL

UREA USAGEPROCESS TON UREA USAGE/PROCESS TON

TOTAL UREA USAGE A TOTAL UREA USAGE

10182012 11:20: 36 AM & @_7.01 days 4 b 100252013 11:40:00 AM
o Blr Z Urea Usage

DAILY TOTAL UREA
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Obvious improvement...
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* MILL.FI-1508

7.2999
GPH
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The Psion Workabout Pro 3 is
our handheld device of
choice. The Windows Mobile
OS is a familiar platform and ;
the case is very durable, as =
long as you don’t use it as a
wheel chock, or a door stop,
or a hammer...

/ﬂrfxloG’x
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Handheld Computers

« Allow us to USE the data that operators gather every
day

« Data is now archived, easily find-able and trend-able

...notlost in a box at Iron Mountain

~

© Copyright 2013 OSlsoft, LLC. [y
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Instrumentation Opportunities

« Using the PI System has also afforded us the abillity to
scrutinize the accuracy of our data and the reliability of
our instruments as well as the importance of “complete
data

b

« Qur facilities were not originally fitted with all of the
Instrumentation that we now realize is crucial for proper
analysis of system efficiency.

~
231
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The scale is shifting from “construction
mode” to “analysis mode” and we
expect to see Initiate many more wins
for the bottom line.

OSlsoft. REGIONAL SEMINARS © Copyright 2013 OSlsoft, LLC _



Next Steps...

« Using power pricing data scraped from the internet into
the Pl System to help us to understand when it would
make financial sense to run the boilers hard, at reduced
load, or to possibly remove them from service.

 Investigate the PI AF application for use in monitoring
performance across facilities with slightly to modestly
different designs and technologies.

~

© Copyright 2013 OSlsoft, LLC. 251
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Douglas Reed

dreed@wm.com
Sr. Mgr. Operations Projects

Wheelabrator Technologies Inc.

Justin Carpenter

jcarpen4@wm.com

Performance Analyst
Wheelabrator Technologies Inc.

>
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