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INTRODUCTION

In December 1990, the U.S. Departmentof Energy selected 13 projectsfor

fundingunder the FederalClean Coal TechnologyProgram (RoundIII). One

of the projectsselectedwas the projectsponsoredby LIFAC NorthAmerica,

(LIFACNA), titled "LIFACSorbentInjectionDesulfurizationDemonstra_ion

Project." The host site for this $22 million, three-phaseproject is

Richmond Power and Light's Whitewater Valley Unit No. 2 in Richmond,

Indiana. The LIFAC technologyusesupper-furnacelimestoneinjectionwith

patented humidificationof the flue gas to remove 75-85% of the sulfur

dioxide (S02) in the flue gas.

In November1990,after a ten (i0)month negotiationperiod, LIFAC NA and

the U.S. DOE entered into a Cooperative Agreement for the design,

construction,and demonstrationof the LIFAC system. This report is the

sixth Technical Progress Report covering the period January I, 1992

throughthe end of March 1992. Due to the power plant'splanned outage

schedule,and the time needed for engineering,design and procurementof

criticalequipment,DOE and LIFAC NA agreedto executethe DesignPhase of

the projectin August 1990,with DOE fundingcontingentuponfinal signing

of the CooperativeAgreement.

BACKGROUND

ProjectTeam

The LIFACdemonstrationat WhitewaterValleyUnit No. 2 is beingconducted

by LIFAC North America, a joint venturepartnershipbetween"

m ICF Kaiser Enqineers- A U.S. companybased in Oakland,California,

and a subsidiaY"yof ICF International (ICF) based in Fairfax,

Virginia_

m Tampella Power Corp: - A U.S. subsidiary of a large diversified

internationalcompany,TampellaCorp.,based inTampere,Finlandand

the originaldeveloperof the LIFAC technology.

LIFAC NA is responsiblefor the overalladministrationof the projectand

for providing the 50 percent matching funds. Except for project

administration,however,most of the actualwork is being performedby the
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two parent firms under service agreements with LIFAC NA. Both parent

firms work closely with Richmond Power and Light and the other project

team members, including ICF Resources, the Electric Power Research

Institute (EPRI), Indiana Corporation for Science and 'Technology (ICS&T),

and Black Beauty Coal Company. LIFAC NA is having ICF Kaiser Engineers

manage the demonstration project out of its Pittsburgh office, which

provides excellent access to the DOErepresentatives of the Pittsburgh

Energy Technology Center. Figure I shows the management structure being

used throughout the three phases of the project.

LIFAC NA administers the project through a Management Committee that

decides the overall policies, budgets, and schedules. Ali funding

sources, invoicing, and information flows to LIFAC NA where the managing

partners ensure that the project, funding and expenditures are consistent

and in-line with the established policies, budgets, schedules and

procedures.

ProcessDevelopment

In 1983, Finlandenactedacid rain legislationwhich appliedlimitson SO2

emissionssufficientto requirethat fluegas desulfurizationsystemshave

the capabilityto removeabout eighty percent (80%)of the sulfurdioxide

in the flue gas. This level could be met by conventionalscrubbers,but

could not be met by then available sorbent injection technology.

Therefore,Tampellabegan developingan alternativesystemwhich resulted

in the LIFAC process.

Initially,developmentincluded laboratory-scaleand pilot-planttests.

Full-scale limestone injection tests were conducted at Tampella's

Inkeroinenfacility,a 160 MW coal-firedboilerusing high-ash,low-sulfur

Polish coal. At Ca:S ratios of 3"I, sulfur removal was less than 50%.

Better results could have been attained using lime, but was rejected

becausethe cost of lime is much higher than that of limestone.

In-house investigations by Tampella led to an alternative approach

involving humidification in a separate vertical chamber which became known

as the LIFAC Process. In cooperation with Pohjolan Voima Oy, a Finnish

utility, Tampella installed a full-scale limestone injection facility on
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a 220 MW coal-fired boiler located at Kristiinankaupunki. At this

facility,a slipstream(5000 SCFM) containingthe calcinedlimestonewas

used to test a small-scaleactivationreactor (2.5 MW) in which the gas

was humidified. Reactorresidencetimes of 3 to 12 secondsresultedin SO_

removal rates up to 84%. Additional LIFAC pilot-scale tests were

conducted at the 8 MW (thermal)level at the Neste Kulloo combustion

laboratoryto develop the relationshipsbetween the importantoperating

and design parameters. Polish low-sulfurcoal was burned to achieve84%

SO2 removal.

In 1986, full-scale testing of LIFAC was conducted at Imatran Voima's

Inkoo power plant on a 250 MW utilityboiler. An activationchamberwas

built to treat a flue gas stream representingabout 70 MW. Even though

the boilerwas 250 MW, the 70 MW streamrepresentedabout one-halfof the

flue gas feedingone of the plant'stwo EPS's (i.e.,each ESP receives a

125 MW gas stream). This boiler used a 1.5% sulfur coal and sulfur

removalwas initially61%. By late 1987, SO2 removal rates had improved

to 76%. In 1988, a LIFAC activation reactor was added to treat an

additional125 MW -- i.e., an entire flue gas/ESP stream-worthof flue

gas from this same boiler. This newer activationreactoris achieving75-

80% SO2 removal with Ca:S ratios between 2:1 and 2.5:1. In 1988, the first

tests using high-sulfur U.S. coals were run at the pilot scale at the

Neste Kulloo Research Center, using a Pittsburgh No. 8 coal containing 3%

sulfur. SO2 removal rates of 77%were achieved at a Ca:S ratio of 2:1.

This LIFAC demonstration project will be conducted on a 60 MWboiler

burning high-sulfur U.S. coals to demonstrate the commercial application

of the LIFAC process to U.S. utilities.

ProcessDescription

LIFAC combinesupper-furnacelimestoneinjectionfollowedby post-furnace

humidificationin an activationreactorlocatedbetweenthe air preheater

and the ESP. The process producesa dry and stablewaste productthat is

partiallyremovedfrom the bottomof the activationreactorand partially

removed at the ESP.
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Finely pulverizedlimestone is pneumaticallyconveyed and injected into

the upper part of the boiler. Since the temperaturesat the point of

injection are in the range of 1800-2000° F, the limestone (CaC03)

decomposes to form lime (CaO). As the lime passes through the furnace,

initialdesulfurizationreactionstake place. A portionof the SO2 reacts

with the CaO to form calciumsulfite (CaS03), part of which then oxidizes

to form calcium sulfate (CaS04). Essentiallyall of the sulfur trioxide

(S03)reacts with the CaO to form CaSO4.

The f'luegas and unreactedlime exit the boiler and pass through the air

preheater. On leavingthe air preheater,the gas/limemixtureis directed

to the patented LIFAC activation reactor. In the reactor, additional

sulfur dioxide capture occurs after the flue gas is humidifiedwith a

water spray. Humidificationconvertslime (CaO)to hydratedlime,Ca(OH)2,

which enhancesfurtherSO2 removal. The activationreactoris designedto

allow time for effectivehumidificationof the flue gas, activationof the

lime, and reactionof the SO2 with the sorbent. All the water droplets

evaporate before the flue gas leaves the activation reactor. The

activatio,reactoris also designedspecificallyto minimizethe potential

for solids build--upon the walls of the chamber. The net effect is that

at a Ca:S ratio in the range of 2:1 to 2.5:1,70-80% of the SO2 is removed

from the flue gas.

The flue gas leavingthe activationreactorthen enters the existingESP

where 'thespent sorbentand fly ash are removedfrom the flue gas and sent

to the disposal facilities. ESP effectivenessis also enhanced by the

humidificationof the flue gas. The solids collectedby the ESP consist

of fly ash, CaC03,Ca(OH)2,CaO, CaS04,and CaSO3. To improveutilization

of the calcium,and increaseSO_ reductionto between75 and 85%, a portion

of 'thespent sorbentcollected in the bottom of the activationreactor

and/orin the ESP hoppersis recycledback into the ductworkjust ahead of

the activationreactor.

ProcessAdvantages

The LIFAC technology has similarities to other sorbent injection

technologiesusing humidification,but employsa unique patentedvertical

reaction chamber located down-stream of the boiler to facilitate and
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control the sulfur capture and other chemical reactions. This chamber

improves the overall reaction efficiency enough to allow the use of

pulverized limestone rather than more expensive reagents such as lime

which are often used to increase the efficiency of other sorbent injection

processes.

Sorbent injection is a potentially important alternative to conventional

wet lime and limestone scrubbing, and this project is another effort to

test alternative sorbent injection approaches. In comparison to wet

systems, LIFAC, with recirculation of the sorbent, removes less sulfur

dioxide - 75-85% relative to 90% or greater for conventional scrubbers --

and requires more reagent material. However, if the demonstration is

successful, LIFAC will offer these important advantages over wet scrubbing

systems:

• LIFAC is relatively easy to retrofit Lo an existing boiler and

requires less area than conventional wet FGDsystems.

• LIFAC is less expensive to install than conventional wet FGD

processes.

• LIFAC's overall costs measured on a dollar-per-ton SO2 removed basis

are less, an important advantage in a regulatory regime with trading

of emission allocations.

• LIFAC produces a dry, readily disposable waste by-product versus a

wet product.

• LIFAC is relatively simple to operate.

HOSTSITE DESCRIPTION

"The site for the LIFAC demonstration is Richmond Po,wer and Light's

Whitewater Valley 2 pulverized coal-fired power station (60 MW), located

in Richmond, Indiana. Whitewater Valley 2, which began service in 1971,

is a Combustion Engineering tangentially-fired boiler which uses high-

sulfur bituminous coal from Western Indiana. Actual power generation

produced by the unit approaches 65 megawatts. As such, it is one of the
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smallest existing,tangentially-firedunits in the United States. The

furnace is 26-feet, 11-inchesdeep and 24-feet,8-inches wide. lt has a

primary and secondarysuperheater. Tube sizes and spacingsare designed

to achieve the highest possible heat-transfer rates with the "least

potentialfor gas-side fouling. The unit also has an inherentlow draft-

loss characteristicbecause of the lack of gas turns. At full load

540,000Ibs/hr.of steam are generated. The heat input at rated capacity

is 651 x 106 Btu per hour. The design superheateroutlet pressure and

temperature are 1320 psi at 955°F. The unit has a horizontal shaft

basket-typeair preheater. The temperature leaving the economizer is

about 645°F, while the stack gas temperature is about 316°F. The

balanced-draftunit has 12 burners.

In 1980 the unit was fitted and fully optimizedwith a state-of-the-art

Low-NOX ConcentricFiringSystem (LNCFS). The LNCFS representsa verycost

effectivemeans of reducingNOX emissionsin comparisonwith other retrofit

possibilities. The systemworks on the principalof directingsecondary

air along the sides of the furnaceand creating a fuel rich zone in the

center of the furnace. With the LNCFS,the excess air can be maintained

below20 percent. Additionally,the installationreducesash accumulation

on the furnacewalls increasingheatabsorptionand reducingattemperation

requirements. Withthe LNCFS,each corner of the furnacehas a tangential

windbox consisting of three coal compartments and four auxiliary air

compartments. At full load with all three 593 RB pulverizersoperating,

primarytransport air from the pulverizersamounts to 23 percent of the

total combustionair. Pulverizercapacityis 26,400 Ibs/hr.with 52 grind

coal and 70 percentminus 200 mesh.

Whit{'_aterValley 2 has a Lodge Cottrellcold side precipitatorwhich was

erected with the boiler. The precipitatortreats 227,000 actual cubic

feet per minute of 316°F flue gas with 45,000 square feet of collection

area. The unit has two mechanicalfields and four electricalfields and

achieves 99 percent removal efficiency (from 3.9 gr/ft3 to 0.04 gr/ft3).

The ESP performancewas optimizedby Lodge Cottrellwhen Richmond Power

and Light purchasednew controllersin 1985.
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Whitewater Valley Unit 2's overall efficiency of 87.47 percent at full

load has shown little variation over the years. The unit's average heat

rate is 10,280 Btu/Kwh, At 60 percent of full load, the unit's efficiency

increases to 88.17 percent. The unit uses approximately 0.935 pounds of

coal per Kwh and generates 3.51 pounds of steam per Kwh.

The primary emissionsmonitoredat the station are SO2 and opacity. SO2

emissionsare calculatedbased on the coal analysis and are limitedto 6

Ibs/MBtu. Opacityis monitoredusing an in-situmeter at the stack and is

currentlylimitedto 40 percent. CurrentSOz emissionsfor the unit are

approximately4 Ibs/MBtu,while opacityat full load rangesfrom 15 to 20

percent. Opacity at low load (40MW)ranges from 3 to 5 percent. Limited

testing was conducted in November of 1986 for NOX emissions. Results from

the test work indicatedthat NOX emissionsaveraged0.65 Ibs/MBtu.

Whitewater Valley 2 has several important qualities as a LIFAC

demonstrationsite. One of these is that WhitewaterValley 2 was the site

of a prior joint EPA/EPRI demonstration of LIMB sorbent injection

technology. Much of the sorbent injectionequipmentremainson site and

will be used in the LIFAC demonstration,if possible. Another advantage

of the site is that WhitewaterValley 2 is a challengingcandidatefor a

retrofit due to the cramped conditionsat the site. The plant is thus

typical of many U.S. power plants which are potential sites for

applicationof LIFAC. In addition, the Whitewater Valley 2 boiler is

small relativeto its capacity;hence, it has high-temperatureprofiles

relativeto other boilers. This situationwill requiresorbentinjection

at higher points in the furnace in order to prevent deadburningof the

reagent and may decrease residence times needed for sulfur removal.

Whitewater Valley 2 will show LIFAC's performance under operational

conditions most typical of U.S. power plants. The project will

demonstrateLIFACon high-sulfurU.S. coals and is a logicalextensionof

the Finnish demonstration _w,orkand important for LIFAC's commercial

successin the U.S.
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PRO_IECTSCHEDULE

To demonstrate the technical viability of the LIFAC process to

economicallyreduce sulfur emissionsfrom the WhitewaterValley Unit No.

2, LIFAC NA is conductir,g a three-phaseproject.

Phase !: Des_gn

Phase I IA: Long Lead Procurement,
Phase li'B:Construc¢ton

Phase III,: Operations

ExceptPhase IIA,each pha_e is comprisedof three (3) tasks, a management

and administrationtask, a technicaltask and an environmentaltasK. 'The

design phase began on August 8, 19g(_and w_s scheduled to last six (6)

months. Phase IIA, long lead procurement,overlapsthe design phase and

was expected to require about four (4) months to complete. The

constructionphase was then to continue for another seven (7) months,

while the operationsphase was schedul,ed to last about twenty-six (26)

months. Figure 2 shows the originalestimatedproject schedulewhich is

based on _ August 8, 1990 start date and a plannec_outage of Whitewater

Val'ley2 during March 1991.

lt is during this outage that all the tie-ins and modification_ to

existing Unit No. 2 equipm,ent were made. This required that the

construction phase begin in early February, _ggl --constrtlction and

start-upwere to be completedby the end of August 1991. Operationsand

testing were to begin in September 1991 and continue for 26 months.

However,during previousreportingperiods,the projectencountereddelays

in receiving its constructionpermit. These delays, along with some

design changes,and an approvedexpansionin project scope requiredthat

the Design Phase be extended by about eleven months. Therefore,

constructionand start-upwill not be completeduntil early June 1992.

This representsa nine-monthextensionin the overallschedule. Figure3

shows the revisedprojectschedule. Total projectdurationwill now be 4_

months.
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TECHNICALPROGRESS

The work performed during this period (January - March 1992) was

consistent with the revised Statement of Work (Scope Increase)and the

approvedschedulechange containedin the CooperativeAgreement. During

this period, emphasis was placed on all four tasks in the Construction

Phase, includingProjectManagement,Long Lead Procurement,Installation

and Start-up,and EnvironmentalMonitoring. Followingis a summaryof the

work performedunder these tasks.

Project Management(WBS 1.2.IB)

During the January through March period, management efforts and

achievementsincluded:

• LIFAC ManagementCommitteeMeeting- The LIFAC managementcommittee

held a formalmanagement committeemeeting on January 23, 1992 at

the Richmond Power and Light offices in Richmond, Indiana. The

agenda of this meeting included:

- The project managers of ICF Kaiser Engineers and Tampella

Power reported that DOE approved LIFAC NA's request for an

increasein scope, budget and co-funding. The requestfrom

DOE related to the recycling of wastes, ESP upgrade, more

durable materials of construction,etc. As a result, the

managers intended to begin full construction at the site

includingthe activationchai_,berin the immediatefuture,and

that they required additionalauthorizationto commit funds.

- During the meeting, the management committee authorized

additionalfinancialcommitmentsby ICF Kaiser Engineersup to

the limit contained in the new Period I budget. Previously,

the management committee limited ICF KE's authorization

pending tileresults of the DOE review of the scope/budget

request.

- The committee heard reports on regulatory and permitting

developments.
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- The committeealso heard reportsrela'Ledto: (I) scheduleand

budget, (2) fulfillment of the DOE Cooperative Agreement

includingthe numerous reportsrequiredat the end of Budget

Period I (ProjectEvaluationPlan, Test Plan, Start-up Plan,

ContinuationRequest,DesignReport,etc.),and (3) interfaces

with co-funders.

- The committee heard reports ob_relation_ with the host site

utility including such specific issues as regulatory

developments and waste disposal. Immediately after the

meeting, the committee met with the management of RP&L.

• _1oint LIFAC NA/DOE Cooperation - For this period, LIFAC NA

successfullyimplementedthe CooperativeAgreement's management,

administrativeand technicalprovisionsincludingDOE reportingand

administrativerequirements:

- LIFAC NA providedto DOE requiredfinancial,projectand cost

reports including: (I) monthly technicalprogress, (2) cost

management, and (3) federal assistance management summary

reports. These reportsmet all DOE specificationsrelatedto

committedcosts.

- LIFAC NA sent invoices to DOE during the period consistent

with DOE requirementsthat the project report invoicedcosts

on a phase-by-phasebasis.

• Regulatory - Overall, in the previous period, the project made

significantprogressresolvingregulatoryproblems (e.g. receiptof

the constructionpermit). However, due to the 'importanceof this

area, the LIFAC ManagementCommittee continuedto manage/oversee,

and in some cases, directly participate (e.g. meeting with

regulatoryattorneys)in the permittingand approvalsprocess. The

environmentalregulatorysituation is summarizedhere:

- At the beginning of this period, Indiana Department of

EnvironmentalManagement (IDEM)respondedto RP&L's variance
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request 'Filedin the third qua,rterof 1991 which would

increase particulateemission limit. RP&L_needed to change

its limit independentof the LIF#iCprocess, but the utility

includeda clause intothe requestspecificallyaddressingthe

LIFAC demonstration. Specifically, IDEM decided not to

provide a variance,but wanted to provide a NAA (No Action

Assurance).

In response, LIFAC NA instructed Kenneth Schweers and Jim

Hervol to furtherpursuethis matter. LIFACNA and RP&L took

several steps in this regard: (I) meetings with IDEM in

Indianapolis, (2) meetings with regulatory attorneys, (3)

provisionof additional informationabout LIFAC's impact on

TSP emissionssupportingthe variancerequest,(4)site visits

by IDEM (during the quarterly review meeting), and (5)

authorizationto MES, an atmosphericmodelingfirm to conduct

additionalanalysisof ambientimpactsof LIFAC andWhitewater

Valley Unit #2 emissions.

At the end of the quarter, IDEM agreed to providea variance

and all the partiesconductedfinal negotiationswith respect

to the detailed provisionsof the variance.

- During this period, IDEM provided LIFAC NA a letter stating

that the project could dispose of LIFAC waste in landfills,

and that subject to the conditions stated in LIFAC NA's

submittal,that IDEMconsideredthe waste as a specialutility

waste exempt from Hazardousclassification. In the previous

periods, ICF KE provided IDEM several submittals on the

characteristicsof the LIFAC waste product.

• Funding Agreement - LIFAC NA continued efforts to negotiate and

finalize arrangementsfor participation/fundingof other project

participants:

- ElectricPower ResearchInstitute- LIFAC NA projectmanagers

conferred with representatives of EPRI to discuss EPRI
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funding. More information on funding and technical assistance

is expected in the next reporting period.

- Indiana Corporation for Science and Technology (CST) - LIFAC

NA received $0.45 million during the previous period and

expects to receive additional funding (approximately $0.35

million) during the next period.

- Black Beauty Coal Company - LIFAC NA believes that Black

Beauty will provide most of the coal for the test program and

replace the coal expected from Peabody Coal Company. I_IFACNA

will continue to negotiate a contribution from Black Beauty

towards the project.

- Southdown/Kosmos Cement Company - During the reporting

period, Southdown made a proposal with respect to limestone

supply and some contribution to the project. These

negotiations are not likely to be successful, and hence, LIFAC

NA will purchase limestone based on the currently scheduled

competitive solicitation.

• Technology Transfer Activities - On March 27, 1992, LIFAC NA held a

managementcommittee meeting devoted entirely to technology transfer

and marketing issues. At the meeting, LIFAC NA made several

decisions with respect to: (I) attending and/or exhibiting at

conferences during 1992, (2) brochure design and content, (3)

meetings with individual utilities to discuss LIFAC and invite them

to the demonstration plant, (4) the content of LIFAC offers to

customers, (5) the role of LIFAC in the acid rain marketplace, (6)

responses to recent EPRI flue gas desulfurization cost estimates,

and (7) development of new marketing materials such as

presentations.

During the quarter, LIFAC NA and DOE jointly worked on several

drafts of joint papers for presentation at the Pittsburgh Coal

Conference to be held in Pittsburgh this fall, and for a conference

to be held in Atlanta.
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• Scope Increase - During this period, DOE formally approved an

increase in project scope and its associated extension to the

project schedule. The scope increaseprovides for the additionof

enhanceddesign featuresinto the LIFAC processat RichmondPower &

Light. These improvementsare expectedto providean additional5

to 10 percentagepoint increase in SO2 capture.

Long Lead Procurement(WBS 1.2.IA)

After DOE approved the scope increase,the last long lead items were

procured for delivery to the project site. They include'

• Secondaryair fan

° Boiler injectionnozzles

• Sorbentrecyclesystem

These items will be deliveredto the site as quicklyas possiblein order

to minimize any impactson the overallconstructionschedule.

No additionalwork is required under this task.

Installationand Startup (WBS 1.2.2B)

ICF Kaiser Engineersusedthe servicesof fourmajor subcontractorsduring

this reportingperiod to continue erectingthe LIFAC process. As during

the last reportingperiod,work was concentratedin three areas:

• LimestoneStorageArea - Work in this area progressedweil. By the

end of March, the followingitems were completed:

- lhe limestonestoragebin was hydrotestedand accepted. The

bin will be paintedduring the next reportingperiod.

- The limestone storage building floor slab was poured, the

buildingsteel erectionwas completedand then insulatedand

sided. The building builduproof was also completed.

- All building HVAC equipment was received and about 50%

installed.
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- Approximately75% of the piping in the limestone area was

installed.

- All major electrica'lequipment(MCC,VFD, transformers,etc.)

was receivedand installed.

- About 25% of the required instrumentationwas received,but

none was installed.

- The electrical subcontractorhad installedabout 80% of the

exposedconduitand about 40% of the cable/wire. About 75% of

the lightingfixtureswere installed.

• Boilerhouse/ESPArea - Subcontractorsmade steady progress in this

area with all structuralactivitiesbeing completed.Specifically,

the following itemswere completed:

- Support steel, grating and handrail were installed for the

primarysplitterand secondaryair fan.

- Support steel for the ESP area is on site but not installed

due to a hold on mechanicalequipment (recycleequipment).

- The primary splitterand secondarysplitterswere installed.

- The secondaryair fan and humidificationpumpwere installed.

- Approximately70% of the pipingwas installedbut not tested.

- All lightingfixtureswere installedand energized.

- The controlroom boilerpanel was modifiedand the electrical

equipmentinstalled.

- Approximately50% of all cable/wirewas pulled.

• Reactor Area- Although considerable progress was made in the

reactor area, work did not progress as far as was expected.

Subcontractorswere able to complete the followingactivities:

- Stair tower and reactorpile caps were poured along with all

piers and grade walls for the reactorbuilding.

- The reactorelectricalbuildingmasonryworkwas completedand

roof steel installed.

- Reactor support steel, stair tower steel and 95% of the

reactorbuildingsteel was erected and detailed.

- The crusher conveyorswere set in place.
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- The first two sectionsof reactor, "F" and "A" were erected.

- Reactor shell sections "B" and "C" were fabricatedcomplete

and ready to be insulated.

- Reactor shell sections "D" and "E" reached about 75%

fabricated.

- All duct sectionswere receivedand about 90% were insulated

and jacketed.

- l'hreesectionsof duct were set in place in the stair tower.

- Reactorshell section"A" was insulatedand jacketedprior to

setting; insulationof sections "B" and "C" _as initiated.

- All mechanicalequipmentand HVAC units were received.

- Fabricationof air and water piping was started.

- All sub-surfacegroundingwas installedalong with embedded

conduitsfor the reactorelectricalbuilding.

EnvironmentalMonitoring (WB$ 1.2.3B)

During this period,emphasiswas placedon three activities:

• EnvironmentalMonitoringPlan- Effortswere made to incorporatethe

latest set of commentsreceivedfrom DOE and to match the EMP with

the testingsequencedescribedin the draft Test Plan. The EMP will

be submittedto DOE for final review and comment in mid April.

• Refuse Disposal Permit - After a long review process, IDEM granted

the project permission to dispose of LIFAC ash in any approved

sanitary landfill stating that LIFAC ash is considered a special

utilitywaste exempt from hazardousclassification.

• Variance for Particulates- Considerableefforts were placed on

working with IDEM to develop a variance for particulateemissions

during LIFAC operations. Drafts of the variance document were

reviewedby LIFAC NA, RP&L, and IDEM in order to developa document

satisfactoryto all parties. By the end of the reportingperiod,

all partieshad agreed in principal,although the formal variance

would not be issued until operationsbegin.
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FUTUREPLANS

During the next reportingperiod,emphasiswill be placedon the following

activities"

• Completeall field constructionessentialto operationof the LIFAC

processat RP&L.

• Obtain the formal Variance from IDEM for particulateemissions

• Submit all required documentsrequired for continuing into Budget

Period II including"

- EMP

- Test Plan

- Budget Period II Cost Plan

- Budget Period I EvaluationReport

- Budget Period II EvaluationPlan

- ContinuationApplication

• Completenegotiationsfor coal and limestonedelivery.

• Finalizecofundingagreementswith Black Beauty Coal Co. and EPRI.

• Completesuccessfulstartupand commissioningof LIFAC.
2

• Begin baselinetesting.

• Continuesubmittingthe monthlycost and technicalprogressreports

requiredunder the CooperativeAgreement.
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