e

Steel Foundry Assessment with Emphasis on the
Integration of ITP Seftware and Te ‘hngb 6J¢)Y
Solutions into the Assessment

Matthew Johnson, UIC Lead Student
Dima Alfawakhiri, UIC Lead Student

L'Enfant Plaza Hotel =
Washington DC (’"‘ )
February 7, 2008 -. V)

200BHACHead 'StudenttMeeting S|Ide oS0




University of lllinois at Chicago IAC

8 years old
136 assessments

Over 1,200
recommendations

59% Implementation rate g e A

Currently 12 students
a7 Mechanical Engineers
» 2 Industrial'Engineers
= 2 Chemical Engineers
a 1 Electrical Engineer
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Alton Steel Back

. Seconadary: steel plant
5 P_roduces 360,000 tons of steel
pillets per year

' HUGE energy. budget

S OVerSOimillion/yr:

136 million kWh/yr of
electricity, ($1.9 million)

. 630,000 kW/yr of demand
($2.9 'million)

I 480,000 MMBtU/yr of natural
gas ($3.9 million

- 154 million gallons/yr of water
$400,000)
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Continuous Casting Operation

Most efficient Way. to
solidify. large velumes of
metal Inte simple shapes
for subseguent
pPrecessing

After the steel leaves the
caster, It IS reheated to a
uniform temperature anad
rolled into sheet, bars,
rails, and other shapes

s
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Assessment Background

UIC-IAC contacted by the Envirenmental Protection
AQgency
s Asked torconduct an assessment at a plant with “difficulties”

= Newly reopened plant had to poest $1 million bend for
environmentaliremediation

Contacted the plant management
= Turned out to be friendly
= EXxtremely cooperative
» Showed significant interest

Asked for standarad pre-assessment materials
Designated teams
Expected to conduct a standard assessment
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The Story

Four hour drive to the facility

Visited i mid-August

Met CEO of company. for the first time on
the 1° day

= Came In with a small scrap of paper
= He had four ideas

S VRN
E .
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ecuperate; | ]aatf?orn
Electric Are FUrnace

L
=T |
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] '«3 OVKW'FIAJZ“rOfﬂ
Mill' Reheat
Urnace
. Recover \Waste \Water
| U;e EXcess Heat to
Viake Ethanol

T [_.
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u Continue?

s Doia h\/br]d
assessment,
combIning S omﬂ
the plant ideas with a

-

| Focus entirely on
those four 1deas?
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. Wa te War Team
s 14" Mill Team

" Electric Arc Furhace
Team
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A2

Assessment Day 1

Cooling tower'is HUGE

\Waste water IS
Ash for the furnaces 1S 400°F

At the end of Day: 1
s \We had little date
» \We had ne infermation
= Plant stafitwere knowledgeahle
= \We had no idea Ifithis approach woeuld work
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Day 1 — After the Assessment

We were all'very: tired o
Did some brief sight- k oo
seeing o s

Had! dinner withi the | .
CEO of the company =r 1 & g

T
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Assessment Day 2

JUst as hoet as the day before
Returned with 18 gallons of water
Continued to' Work In reassigned teams

By the middle of the day

= A little bit more data and information

a Still' supportead by the facility: staff

n \Verrealized that therew approachimighiwoerk

Continued work through the afternoon
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Day 2 — After the Assessment

Held a conference In the breakfast room
at the hotel

Shared Ideas between teams
Started to click

:
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And Finally, Day 3

Met nearly everyone at the plant

Debriefed plant staff

= Everyone, from maintenance to the CEO, was
there

» Goal of saving 10% of the energy budget
$900,000/yr

n Ve think It Is'goeing te Work*
A
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Recommendation List

Plants eriginaliiceas

InstallfReclperateironrthe 4 S\MiliFReneat Flirace
Relse\VastewaterFas: 14 MilifvakeupAVater:
(GenerateranaSelliSteam ieiFENanelPrenuction

Replace 14 MilllReheat Furnace with More Efficient
FUrhace
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u UIC-IAC Idea
x Cost Savings: $76,000/yr
5 Implementation Cost:

$252,000
| Simple Payback: 3.3
yeals

/

. Emissions Reductions
1.3 tons NO./yr

- 0.4 tons CO/yr:

| 547 tons CO,/yr

2008HACEead SStudentVieeting SlielShel e}t €i0)




Plant and UIC-1AC Idea
Cost Savings: $1.5

million/yr
Implementation
$6.8 million

Simple Payback: 4.5

years

Emissions Reductions

| 26 tons NO;/yr
| 7.8 tons CO/yr:

~¥ (-\.F;-J
(_JO:);J

| 10,808 tons CO,/yr
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Install Recuperator on the 14 Mill
Reheat Furnace

Plant idea

Cost Savings:
$860,000/y/r

Implementation Cost:

$2.4 million
Simple Payback: 2.8
years

Emissions Reductions
= 15 tons NO,/yr
= 4.5 tons CO/yr
= 6,217 tons CO,/yr
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Reuse Wastewater as 14” Mill
Makeup \Water

Plant idea

Potential' savings of
600,000 gal/day

Large capital investment
Short paynack perioad

Savings could not e
guantified

= Quantities of well water
and city water cannot be
distinguished
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Replace Control System on the 14”
Mill Reheat Furnace

UIC-IAC Idea

Each 1% Increase in
throughput results in
savings off $10,000/yr.

Savings could not be
guantified

= lLack of information from
manufacturer on current
system

= \Variety of products run
through the mill
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Trade Carbon Credits on the
Chicago Carboen Exchange

UIC-IAC dea 08 pee JEO py
Increased Revenue: 1730 4rey 143 478 areg ¢
$54,000/\/r
Implementation Cost:
$5,000

Simple. Payhack: 2
months

o ZATER
g
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Generate and Sell Steam for
Ethanol Production

Heat Recovery
Unit

Diverter Gas Duct Burner

(Design Dependent)
aler
eturn

Enormous amount of waste
heat

Divert to heat recovery steam
generator

e P g
g
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Generate and Sell Steam for
Ethanol Production (cont.)

Plant idea o . “3
Increased Revenue: $2.6° |

million/yxr

Implementation Cost: ]
$12.6 million Ko
Simple Payback: 4.8 A
years I

Emissions: Reductions v
= 135 tons NO,/yr fal B
= 40.6 tons CO/yr
= 56,200 tons CO,/yr
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Results — Alton Steel

[ recommendations

Delivered the report on time

= Final energy savings of $2.5 millien

= Increased revenue of $2.6 million

x Paypack period 0f 4.3 years

= 63,000 ton/yr reduction In greenhouse gas

EMISSIONS
F Pl
' P /A ’\:‘
.. - @ 07 4
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Results — Engineering Students

Still maintain contact with the plant

Developed into a Senior Design Project
x Initial HRSG design

n Plant staff Is excited — free engineering!

a D, Worek s the technical advisor

m [leam to use DOE Best Practices software
PHAST and SSAT

= [
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Results — UIC-1AC

All'team members received EIT

Project Coordinator became Qualified Steam and

Pumping Specialist

» Current LLead Students scheduled for Qualified Steam
Specialist training

Remaining team members are all' L.ead Students

and working on other engineering projects

Now: looking at Miller Brewing Company.

a Three plants in Wisconsin (trying toe work with MEP)
s Each plant is comparable to Alton Steel

) N
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What Did We Learn?

Really listen to the client

Conservative option Is'not always: the best
option

IACs capable of conducting large-scale
assessments in 1-2 assessment days

Possible to recommend and iImplement
leading- edge technologies (ethanol) anad
concepts (carbon trading)

g
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Thank You

ORNL — Michaela Martin
x Helping to create and maintain strong Lead Students
s Being here today (welcome back from China — lunch Is dim sum)
= Glving Us the epportunity. to share our experiences

Rutgers — Dr. Muller
s Believing in'us (Wwe think)
= Glving Us the assessment days te conduct the visit

Golden Office — Bill Prymak ana Kristin McDaniel
= Righting the funding battlie
a Writing the checks
= Reading our (leng) quarterly reports

A2

N
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Questions?



Contact Information

Matthew Jehnsen — mattjehnson.liac@gmail-com
Dima Alfawakhirn — dima.alfawakhird@gmail.com

Ao i
gy, £ E
g
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