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LEGAL NOTICE

This reportwas prepared by SouthernCompanyServices, Inc,
pursuant to a cooperativeagreementpartiallyfunded by the U.S.
Departmentof Energy and neither SouthernCompany Services,Inc.
nor any of its subcontractorsnor the U.S. Departmentof Energy,
nor any person actingon behalf of either:

(a) Makes any warrantyor representation,express or implied
with .respectto the accuracy,completeness,or usefulnessof
the informationcontainedin this report,or that the use of
any information,apparatus,method,or processdisclosedin
this reportmay not infringeprivately-ownedrights;or

(b) Assumes any liabilitieswith respectto the use of, or for
damages resultingfrom the use of, any information,
apparatus,method or processdisclosedin this report.

Referenceherein to any specificcommercialproduct,process, or
service by trade name, trademark,manufacturer,or otherwise,does
not necessarilyconstituteor imply its endorsement,
recommendation,or favoringby the U.S. Departmentof Energy. The
views and opinionof authorsexpressedhereindo not necessarily
state or reflectthose of th_ U.S. Departmentof Energy.
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Sectlon i

SUMMARY

The objectiveof this project is to demonstrateon a commercial scale
severalinnovativeapplicationsof cost-reducingtechnologyto the Chiyoda
Thoroughbred-121(CT-I?I)process. CT-121 is a secondgeneration flue gas
desulfurization(FGD) processwhich is consideredby the Electric Power
Research Institute(EPRI)and SouthernCompany Services(SCS) to be one of the
most reliableand lowestcost FGD options for high-sulfurcoal-fired utility
boiler applications. Demonstrationsof the followinginnovativedesign
approacheswill further reduce the cost and provide a clear advantageto CT-
121 relativeto competingtechnology:

e use of fiberglassreinforcedplastic (FRP) to
constructthe absorbervessel,wet ducts, and chimney
(stack),

e eliminationof flue gas reheat,

e eliminationof the need for a spare absorber,and

e use of a single vessel to obtain simultaneous
particulateand SO_ removal.

The demonstrationwill be performedat Georgia Power Company'sPlant
Yates Unit Ro. I (i00 MW capacity)near Newnan, Georgia. The projectwill be
funded by the U. S. Departmentof Energy (DOE),SCS (on behalf of the entire
Southernelectric system), and EPRI. SCS isthe participantresponsiblefor
managing all aspects of this project.

The project is being conductedin the followingthree phases:

Phase I - Permittingand PreliminaryEngineering;
Phase II - Detailed En)ineering,Construction,and Startup; and
Phase III Operation,Testing, and Disposition.

During the July-SeptemberIggO quarter,activitiesin both Phase I and
Phase II were continued. In Phase I, permittingactivitieswere continuedby
_cth SCS and Georgia Power to obtain air and gypsum disposalpermits. Work on
the EnvironmentalMonitoring Plan continuedbased on the Environmental
MonitoringPlan Outline submittedduring the pre-awardperiod. An initialset
of groundwatersampleswere obtainedfrom the gypsum stack site. Conceptual
processengineeringactivitieswere substantiallycompletedwith agreement
betweenChiyodaand SCS on several issues. Detailed engineeringactivities
includeddevelopmento6 specifications,inquirypackages,evaluation of bids,
and award of contracts in severalareas. Detaileddesign of the FRP vessels
(JBR, prescrubber,and limestonestoragetank) was begun by SCS and Ershigs.
Georgia Power Company ConstructionManagement personnelbegan to set up for
constructionat Plant Yates. A groundbreakingceremonywas conductedat Plant



Yates in August, and an initialprojectreviewmeetingwith DOE and EPRI was
conciuctedat that time.



!

o

Section 2

INTRODUCTION

The InnovativeClean Coal Technology(ICCT)Program is designedto
demonstrateclean coal technologiesthat are capableof retrofittingor
repoweringexistingfacilitiesto achievesignifica;_treductionin sulfur
dioxide (SO_)and/or nitrogenoxides (NOx)emissions. The technologies
selected for demonstrationare capableof being commercializedin the IggOs
and aFe expected to be more cost effectivethan currenttechnologies.

This ICCT projectis jointlyfunded by the U.S. Departmentof Energy,
the Electric Power Research Institute(EPRI),and by Southern CompanyServices
(SCS) on behalf of the entire Southernelectricsystem. The project's
objectiveis to demonstrateinnovativeapplicationsof technologyfor cost
reductionfor the ChiyodaThoroughbred-121(CT-121)process. The CT-]21
process is a secondgenerationflue gas desulfurization(FGD) processthat
EPRI and SCS considerto be one of the least cost FGD processes in its current
commercialconfiguration. Furthercost reductionswill only make this process
more competitiveand attractiveto electricutilities.

The CT-121 process is a wet FGD processthat removes SO_,can achieve
simultaneousparticulatecontrol, and can producea salableby-productgypsum
thereby eliminatingsolid waste production. Figure I shows a flow schematic
of the process. CT-121 removesSO_ and particulatematter in a unique
limestone-basedscrubberca'iledthe Jet BubblingReactor (JBR). In the JBR,
flue gas bubbles beneaththe slurry, SO,is absorbed,and particulatematter
is removed from the gas. The agitatorcirculatesslurry to ensure that fresh
slurry is always availablein the bubblingor froth zone so that SO_ removal
can proceed at a rapid rate. Air is introducedinto the bottom of the JBR to
oxidize the absorbedSO,to sulfate,and limestoneis added to neutralizethe
acid slurry and form gypsum. The JBR is designed to allow time for complete
oxidationof the SO_,for complete reactionof the limestone,and for growth
of large gypsum crystals. The gypsum slurry is continuouslywithdrawnfrom
the JBR _nd can be dewateredin a gypsum stack. The stackingtechnique
involves fillinga diked area with gypsum slurry,allowingthe gypsum solids
to settle,and removingclear liquid from the top of the stack and returning
it to the process.

Jne _I-I2! process is in commercialuse in Japan and in the United
States. At the Universityof Illinois,a 45 MW process began operations in
1988 on a stoker boiler,which is not a typicalutility boiler° In Japan,
commercialCT-121 processesare used to treat the flue gas from boilerswhich
burn oil or low-sulfurcoal. Some of the oil-firedunits do not include
particulatecontroldevices upstreamof the CT-121 processes.

The purposeof this ICCT project is to demonstratethe process on high-
ash and high-sulfurU.S. coal using severaldesign modificationsthat will
reduce the estimatedcost of the presentCT-12] process by 23 percentfor
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power plant retrofit applicationsand 50 percentfor new power plant
installations. This will be accomplishedwhile maintaininggO percent SO_
removaland high particulateremovalefficiency. A reusablegypsum byproduct
will also be producedduring the project.

The Major cost-reducingdesign changesto be demonstratedare:

o using less expensivematerialsof construction,
o eliminatinga spare absorbermodule,
e eliminatingflue gas reheat,and
e combiningSO_ and particulateremoval in a single vessel.

Utilityscale units with the CT-121 processescurrentlyincludea
prescrubberfor control of solublechlorideconcentrationand use JBRs made of
stainlesssteel,which is relativelyexpensive. Typically,outlet ducts are
lined or made of alloys, and the chimney is lined. Liners have to be replaced
after a period of time which adds additionalexpense and inconvenience. For
this demonstrationproject,the prescrubber,JBR, outlet duct, and chimney
will be made of solid fiberglass-reinforcedplastic (FRP)which is unaffected
by chlorideor other corrosionmechanismsnormallyexperiencedin FGD
processes° A successfuldemonstrationof FRP in this projectwill eliminate
the need for a prescrubberin the CT-121 processand will demonstratea
materialwhich is less expensivethat 316L stainlesssteel.

CurrentFederal New Source PerformanceStandards(NSPS)require that
spare scrubbersnormallybe installedon utility FGD systems. This project is
intendedto demonstratethat the CT-12! processusing a JBR made of FRP is
highly reliableand does not requirea spare absorbermodule to effectively
controlSO_ emissions.

Anothercost-savingmodificationto be demonstratedin this project is
the eliminationof flue gas reheatdownstreamof the scrubber. The flue gas
leavingany scrubber is at its water dewpoint,and, without reheat, subsequent
cooling in the ductwork and stack causes moisture to condenseinto small
droplets. These water droplets absorbtraces of S02and form acid droplets
t_t c_e severecorrosion in ducts and stacks. In addition,these droplets
tend to fall near the base of the stack,causingdamage to surrounding
structuresand vehicles. To preventthese problems,this projectwill use
operatingtechniquesand equipmentdesignsthat will eliminatethe need for
costly r_h_ating.

The final cost-savingmodificationis simultaneousremovalof S02 and
particulatematter in the JBR. Typically,an electrostaticprecipitatoror
fabric filter is used upstreamof the scrubberto remove particulatematter.
In the CT-121 process, greaterthan 90 percentof the SO2and 99 percent of
the particulatematter in the enteringflue gas can be removedin the JBR.
When used in new power plants,the eliminationof the ESP or fabric filter
will result in substantialcapitaland operatingcost reductions. Thus, the
CT-121 processprovides a cost effectivealternativeto conventionalwet FGD
systems.



This projectwill be performedat GeorgiaPower Company'sPlant Yates,
Unit No. 1. This plant is locatedabout 40 miles southwestof Atlantanear
Newnan and Carrollton. The CT-121 processto be installedfor this
demonstrationprojectwill treat the whole flue gas streamgeneratedby the
100 MW Unit I boiler. The coal to _e burned during the projectwill be a
blend of Illinois5 and 6 coals and will containbetween2.5 and 3 percent
sulfur coal.

The demonstrationprojectwill be conductedover an 81-monthperiod with
project activitiesincludingenvironmentalmonitoring,permitting,design,
construction,operation,processevaluation,and gypsum by-productevaluation.
The projectis organizedinto three phases: (I) Phase I - Permittingand
PreliminaryEngineering;(2) Phase II - DetailedEngineering,Construction,
and Startup;and (3) Phase III - Operation,Testing, and Disposition. Phase I
is scheduledfor 8 months, Phase II is scheduledfor 27 months with a six-
month overlapwith Phase I, and Phase III is scheduledfor 52 months.
Operations are plannedfor 24 months with the remainderof Phase III
activitiesdedicatedto gypsum byproductutilizationand gypsum stack
groundwatermonitoringstudies. The cooperativeagreementwas signedApril 2,
1990, and the project completiondate is projectedto be mid-1996. The total
estimatedprojectcosts are $35,843,678. The co-fundersare $CS
($11,297,032),DOE ($17,54B,646),and EPRI ($7,000,000).
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Section 3

PROJECTDESCRIPTION

Within the three phasesof the project,the followingtasks will be
conductedto effectivelydemonstratea reduced-costCT-IZI process:

Phase I - Permittingand PreliminaryEngineering

Task I - Developmentof EnvironmentalMonitoring
Program

Task 2 - PermittingActivities
Task _J- PreliminaryEngineering
Task 4 - Gypsum Stack Site Characterizationand

GroundwaterWell Siting Activities
Task S - ProcessEngineeringSupport
Task 6 - GeorgiaPower EngineeringCoordination
Task 7 - ProjectManagement and Reporting
Task 8 - PreliminaryGypsum Stackingand Byproduct

Studies

Phase II - DetailedDesign, Construction,and Startup

Task I - DetailedDesign Engineering
Task Z - ProcessEngineeringSupport
Task 3 - GeorgiaPower EngineeringCoordination
Task 4 - Construction
Task 5 - Test Plan Development
Task 6 - Trainingof Operationsand Maintenance

Personnel
Task 7 - Startup
Task 8 - BaselineGroundwaterMonitoring
Task 9 - EnvironmentalData Managementand

Reporting
Task 10 - ProjectManagement and Reporting
Task 11 - Phase II Gypsum Stack Design and ByproductStudies

Phase III - Operations,Testing, and Disposition

Task I - Operationsand Maintenance
Task 2 - Process Evaluation
Task 3 - Gypsum Stacking and ByproductEvaluation
Task 4 - GroundwaterMonitoring
Task 5 - EnvironmentalData Managementand Reporting
Task 6 - EconomicAnalysis
Task 7 - Disposition
Task 8 - ProjectManagementand Reporting
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PROJECTSTATUS

Progressduring the July-Septemberlggl, quarteris summarizedbelow.
Most of the activitieswere in the environmentaland engineeringtasks.

PHASE I - PERMITTINGAND PRELIMINARYENGINEERING

Task I - ,Development..Qf EnvironmentalMonitQrinq.Proqr@._

An initialdraft of the EnvironmentalMonitoringPlan was developedby
Radian and reviewed by SCS during the quarter. This draft plan includesa
qualityassurance/qualitycontrolprojectplan and samplingand analyses
proceduresmanual. Revisionswill be made so that the EMP can be submittedto
DOE during the next quarter.

Task2- Permi___ti_ngActivities

The permits requiredfor the projectare in three categories: (I) those
requiredduring construction,(2) air permits requiredfor operation, and
(3) water permits for operationof the process and the gypsum stack. Georgia
Power and SCS have continuedefforts in all three areas. Information
regardingemissionsduring constructionhas been collectedfrom the fiberglass
manufacturer,and initialdiscussionshave been held with the state. The
State oi Georgia has formallyagreed that no air permit is required for
fiberglassconstructionactivities. The fiberglassmanufacturerwill be
responsiblefor disposal of any solid waste which is categorizedas hazardous.

Georgia Power and SCS also continuedwork on the air permit application
required for operations. An applicationwas preparedand submittedto the
GeorgiaEnvironmentalProtectionDivision for approval. The State responded
with some a request for addition informationand clarification.

Work on the gypsum stack permit also continued. A geotechnicalreport
of the gypsum site was completed (see Task 4) and initialconversationswere
held with the state regardingliner requirements. A formalpermit application
includingthe design and operatingplan is expectedto be submittedin the
next quarter.

Task 3 - Prel.iminaryEnqineerin.qand Task 5 - ProcessEnqine_rinq_UPport

Conceptualprocessengineeringcontinuedduring the period. A meeting
was held in August with Chiyodato resolve severalkey process issues. Based
on the resultsof this meeting,the process flow diagram, plant layout
drawing,and general arrangementdrawings were revised. The major activity
remainingin preliminaryengineeringis the developmentof a system design
basis documentwhich is expectedto be completedin the next quarter.
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T:,,:,',:_ Gyosum StBck Site Charact_rizatio_and GrqundwaterWell $itin_
_:tivlt/_es

Activitiesto supportthe gypsum stack permittingeffortwere continued
during the quarter. A 9eotechnicalreportwas completedand sent to Georgia
Power Companyfor inclusionin the permit application. Groundwaterwells were
installedat five locationsaround the gypsum stack site.

Task 6 -Georgia Power EnoineerinqCoor_inat_n

A number of meetings have been held between SCS and GeorgiaPower
Constructionand Plant personnel. Frequentconversationsbetweenthe lead
disciplineengineersat SCS and plant engineeringstaff have been conductedto
ensure that the plant perspectivehas been considered in engineeringand
procurementdecisions.

T__ask7 - ProjectManagementand ReDor_i.n_

The management informationsystem continuesto be used to controlbudget
and scheduleand to help fulfillDOE reportingrequirements. Monthly reports
have been submitted. Weekly meetingwith lead engineersand construction
managementand monthly projectreviewmeetingswere conducted. Negotiations
with Ershigscontinuedfor the FRP manufacturingcontract. A letter agreement
with Ershigswas signed to maintain the project schedule. Final negotiations
for the FRP contract are expectedto be concludedin December,1990.

Task B - PreliminaryGyPsum Sta_kinqand BvDrgductStudies

In this task, SCS has coordinatedwith Ardaman and Associatesto collect
site and laboratorydata requiredto performgypsum stack design calculations.
Clay, local to the Plant Yates site, has been evaluatedfor its potentialuse
as a gypsum stack liner material. Based on the optionsavailable,a synthetic
liner will be proposed for the Yates gypsum stack site.

Preliminaryagriculturalstudieswith gypsum from other FGD sites in the
unltea States continuedat the Universityof Georgia• Additionalgypsum
samplesfrom the Universityof I11inoisCT-121 processwere shippedto the
University of Georgia• The resultsof these preliminarytests will be used to
completefinal test plans for the agriculturalstudieswith the Plant Yates

PHASE II - DETAILEDDESIGN, CONSTRUCTION,AND STARTUP

Task ] ,.D_QtailedE_nqineerino.Task 2 -Pro..cess_Enqineerin_qSuPport, and
Task 3- _Geor_iaPower Engineer_'n_9_q._Goor_ina_i_o.n

The engineeringschedu!econtinuesto be highly integratedwith a number
of activitiesclose to the criticalpath. Thus far, the changesrequired in
schedule in engineeringand constructionhave not affectedthe May 1992
startupdate, The followingsummarizeprogress in the detailed engineering
task'



e Evaluatedbids and awardedcontractsfor the scrubber
controlbuilding,fan, fan motor, limestoneball mill
system_ 115kV transformer,4160V and 4BOV motor control
centersand switchgear. A contractwas negotiatedfor
4160V/480Vpower transformerpending final resolutionof
terms and conditions.

e Developedspecificationsand sent inquirypackages to
vendorsfor the limestonestorageand transfer system,
plant air compressor,and digitaldata acquisitionand
controlsystem.

e Began developmentof specificationsfor the oxidationair
blowers, continuousemissionsmonitoringsystem,vertical
pumps, horizontalpumps, and agitators.

o Held weekly meetings among Civil, Electrical,I&C,
Mechanical,and Process EngineeringDisciplinesto
facilitatecommunications. Weekly conferencecalls were
held with the ConstructionManager. Monthly Project
reviewmeetingswere held at Plant Yates.

e Continueddesign of FRP vesselswith Ershigs.

e Began foundationdesign for JBR, prescrubber,limestonestorage
tank, and chimney.

Task4_- Constructign

Constructionsite activitieswere begun with the set up of construction
managementoffices. A new parkinglot was completedsince one of the existing
lots is being used in the CT-121 process. Constructionactivitiesshould
increasesignificantlynext quarter.

Ta_._.E_B-Baseline GroundwaterMonitori.ng

An initialset of groundwatersampleswere collectedin Septemberfrom
the wells around the gypsum stack site. Analysesof these sampleswere begun.
Additionalsets of samplesare plannedevery two months for the next year.
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Sectton 5

PLANNEDACTI VI TI ES

During the October -December Ig90 quarter,the followingactivitiesare
planned:

_i Continuepermittingactivities. Clarifyquestions
concerningthe air permit,.Complete gypsum stack design,
preparedesign and operatingplan, and submitgypsum
stack permit to State of Georgia.

e Submit EnvironmentalMonitoringPlan to DOE. Include a
Sampling and AnalysisMAnuAl and a Quality
Assurance/QualityC¢_ntrolPlan.

o Write the systemde._,ignbasis document.

Award limestonepulverizersystem,fan, fan motor,
control building,))SkV transformer,4160V and 4BOV motor
controlcenters,4160V/4BOVpower transformer,and 4160V
and 480V switchgear.

e Finalizecontractwith Ershigsfor FRP equipment.
Approve requireddrawings so that constructioncan begin•

o Complete specificationsfor steel ductworkand structural
steel and issue inquirypackage.

o Completedevelopmentof specifications,issue inquirypackages
receive and evaluateblcls,and award contractsfor 'the
oxidat'ionair blowers,continu_ou_emissionsmonitoring system,
vertical pumps, horizontalpumps, dampers and agitators.

t Evaluate bid and award contract for data acquisitionand
plant controlsystems,

, Complete specification,issue inquirypackageto vendors,
receiveand evaluatebids and award contractfor
continuous emissions monitoringsystem.m

e Comoletebid evaluationsand ;ward contractfor limestone
storageand transfersystem.

® Pour temporaryfoundationand _obilizefor FRP manufacturing.
. Begin windingof JBR.

o Construct scrubberbuilt)Ingfoundationand begin constructionof
JBR and prescrubberfoundations,
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