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ABSTRACT

This quarterly technical progress report presents the tasks accomplished at the
Comi:_"_p _ n_velopment and Integration Facility during the fourth quarter of FY90.
Areas of technical progress this quarter included"

o coal system development;

e seed system development;

o test bay modification;

o channel power dissipation and distribution system development;

o oxygen system storage upgrade;

o iron core magnet thermal protection system checkout;

o TRW slag rejector/CDIF slag removal project;

o stack gas/environmental compliance upgrade;

o coal-fired combustor support;

o lA channels fabrication and assembly;

o support of Mississippi State University diagnostic testing;

o test operations and results;

o data enhancement;

o data analysis and modeling;

o technical papers; and

o projected activities.
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1.0 INTRODUCTION

TileComponentDevelopmentand IntegrationFacility (CDIF) is a major U.S.
Departmentof Energymagrietohydrodynamic(MHD) test facility in Butte, Montana.
The CDIF is operated by MSE, Inc. Within the national MHD program, MSE
personnelare responsiblefor performingintegrationtestingof vendor-supplied
MHD power train components at the CDIF to support the goal of commercialization.

During the fourthquarter of FY90 on-line currentcontrol testing and testing
using the materialstest channel,which contains coupons to obtain material and
design information,continued. Testing also addressed invertervoltage spike
testingand on-line currentcontrolcheckout. At the end of the quarter,
testingwas shutdownfor channel repairs.

2.0 TASK DEFINITION

e Task ] -- Facility;

o Task 2 -- Test Hardware/Support;and

e Task 3 -- Test Operation.

2.1 TASK I -- FACILITY

This task encompassedmodificationsand enhancementsto plant systems that
supporttesting, includingcheckout,testing, and characterization.

Subtasks for the facility task were:

o Subtask IA -- Coal SystemDevelopment;

o Subtask IB -- Seed System Development;

e Subtask IC -- Test Bay Modification;

o SubtaskID -- Channel Power Dissipationand DistributionSystem (CPDDS)
Development;

• SubtaskIE -- Unassigned;

• Subtask IF -- Unassigned;

, SubtaskIG -- Oxygen System StorageUpgrade;

• Subtask IH -- Iron Core Magnet (ICM) Thermal ProtectionSystem Checkout;
and

• Suutask II -- TRW Slag Rejector/CDIFSlag Removal Project.



2.1.1 Subtask IA -- Coal S,YStemDevelopment

A CDIF coal system review was held to solicit recommendations on
system reliability and performance. Consultants From several firms,
who have experience in coal drying and processing, evaluated tile
system and participated in discussions with CDIF personnel, lhe
consensus was that the basic components oi the CDIF coal system are
sound, but there is room for some improven_entsin the scalping
screen and transport line.

A statement of work specification to have an ou_;sidevendor provide
the tailored coal was completed.

2.1.2 Subtask IB -- Seed System Development

The following progress has been made during seed system development.

• An investigation continues into using loadcells and nuclear level
measurement devices for determining the seed level in the storage
injector.

• A task force was formed to investigate problenls in tile seed
system. A strategy for implementing the recommendations of the
task force has been sent to DOE.

On the recommendation of the seed system task force, investigation
on an upgrade for the bottom of the seed storage silo was
suspended. If any modifications are done_ installation of a new
feeder and fluidizers will be reconsidered.

2.1.3 Subtask IC -- Test Bay Modification

This subtask is an ongoing effort to support the CDIF lest Program.
Test bay modification will continue to evolve as testing progresses,
new objectives are set, and new tests are defined.

Iron oxide injection support activity performed this quarter
= follows.

• Iron oxide was injected into the channel cathode wall For a total
of 30 hours.

• Installation of the two progressive cavity pumps for
replacements/backup for the existing diaphragm metering pumps
will occur next quarter.
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2.1.4 Subtask ID -- Channel Power Dissipationand DistributionSzstem_
___?D_ Development

lh• CPDDS consistsof the resistiveload bank, high-voltageroom,
inverter,voltagelimitingdevice, and wiring from the high-voltage
room to the MHD channelconnectors, lhe followingpregresswas made
in the CPDDSthis quarter.

e The N+11 resistiveconfigurationwas removud, and the high-
voltage room was reconfiguredto a N+15 configurationwith
current controlcircuits installedonly in the midchannelregion.

• Work packagesand/or engineeringsupportfor the Avco-TRW circuit
tests were provided. Supportincludedproviding special/extra
currentcontrolcircuit instrumentationand short/opencircuit
MHD test configurations.

• Work packagesand/or engineeringsupport for TRW-Westinghouse's
inverterspike characterizationtest were provided. Support
includedinstallinga test filter network and the accompanying
instrumentation.Test resultsdemonstrateda I/2-amplitude
reductioncoupledwith a greatlyreduced frequencyof the
transientway•form. Subsequently,the filter networkwas
installedtemporarilyuntil a permanentsolut,ion can be
installed.

• TRW-Westinghouse'seffort to provide an independentevaluation
for using the resistive load banks in a series-parallel
combinationto replacethe inverteras a load on the channelwas
supported. Resultsof this evaluationhave not been received.

• Troubleshootingefforts to determinethe cause of arcing in the
high-voltageroom, which was observedduring MHD Test 90-CC-4,
were initiated. The configurationwas an N+15 with current
controlsused only in the midchannelregion. Observations
revealed that arcing occurred on all midchannel high-voltage roo,_
panels between the terminal blocks of the anodes _nd the
associated adjacent resistive load bank resistors of the terminal
blocks. The resistive load bank resistors were not connected in
this configuration, and the current was bled off through the
primary cooling water circulating through the resistive load bank
tanks. The arcs occurred in the airspace between adjacent
terminals. To eliminate arcing, the anodes and resistive load
bank resistors were connected.

Additionally, meggor tests were conducted randomly and
selectively on the resistive load bank resistors; two resistors
had considerably lower resistance to ground readings and were
removed from the circuit. This arcing did not occur in previ_)us
current control tests (as these tests were unsuccessful), and the
inverter never reached the potentials realized in this test.
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• The cause of the static volts-amp reactive (VAR) generator out-
of-specification alarm activation was identified. The problem
was traced to existing incompatibilities between the VAR
transducer and the range-change circuit board. An isolation
amplifier was inserted between the two circuits until a permanent
so'iution can be engineered.

• Additional work packages were released to: I) increase the
current handling capabilities of the interconnecting bus bar
cables to current controls 7 and 8 (current consolidators), 2)
distinctively mark each high-voltage room panel from its
neighbor, 3) identify cable trays, and 4) remove hardware that
had been installed for special test efforts.

2.1.5 Subtask IE -- Unassigned

2.1.6 Subtask IF -- Unassigned

2.1.7 Subtask IG-- Oxygen System StoraqeUpgrade

The litle II design effort was completed. The initialreview was
held on July 19 with a followup review conductedon August 8 For
clarificationof constructionspecificationsand safety analysis
considerations. Modificationsto the contractwere completed and
included in the constructionsubcontract. Constructionsubcontract
assembly is underwayand will be issued for a constructionperiod
encompassingApril throughAugust 1991. This constructionperiod
will correspondwlth the data acquisitionsystem installation,
thereby limitingthe actual facility shutdownperiodsrequired for
major project instaliations.

2.1.8 Subtask IH-- Iron Core Magnet (ICM) ThermalProtection System
Checkout

Iron core magnet (ICM) thermal protection system checkout is
continuing, and new developments will be reported as they occur.

2.1.9 Subtask 11 -- TRW Slaq Rejector/CDIFSlag Removal Project

The TRW slag rejectorconsistsof a slag grinder assembly,a
pressurizedreceivertank, and an atmosphericcollectiontank with
interconnectingvalves and piping. As it is currentlybeing
designed,the CDIF slag removal systemwill consist of equipment
that dewaters,weighs, and transportsslag out of the combustor pit
and then disposes of the slag. When installed,the slag
rejector/removalequipmentwill provide batch removal and slag
weighing from the TRW 50-MWt coal-firedcombustor(CFC) to support
extended durationtesting.
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Activities this past quarter included:

o Work on the integrated Title II design for the project was
initiated.

o Structural steel modifications (as far as practicable in support
of the Phase I installation of the TRWslag rejector equipment)
were completed.

o The slag grinder was installed in the slag tank and tested on a
preliminary basis. Further tests will be done in conjunction
with the upcoming Phase I installation.

o [he work package for the completion of the Phase I installation
was issued.

o Procurement specifications were issued, and bids were received on
all major equipment items.

2.2 TASK 2 -- TEST HARDWARE/SUPPORT

Test hardware is suppliedunder a Departmentof Energy contract and is
tested at the CDIF. During the test program, hardware design modifications
and repairsare accomplishedby MSE personnelat the requestof the
componentdeveloper. Facilitytest hardware interfacerefinementsare also
part of this task. Subtasks for the test hardware/supporttask were:

o Subtask2A -- Stack Gas/EnvironmentalCompliance Upgrade;

o Subtask2B -- Coal-FiredCombustor(CFC) Support;

o Subtask2C ---IA Channels Fabricationand Assembly;

o Subtask2D -- Unassigned;

o Subtask2E -- Unassigned;and

• Subtask2F -- Supportof MississippiState University (MSU) Diagnostic
Testing.

2.2.,I Subtask2A -- Stack Gas/EnvironmentalComplianceUpgrade

This upgrade provides a permanentfacility for collectingand
analyzingoff gases from any process tested at the CDIF. lt will
also give the CDIF the neededmodificationto comply with the
required safety standardsfor storing and dispensingcompressed
gases and to comply with the EnvironmentalProtectionAgency's and
the State of Montana's need to know of the actual stack emissionsof

nitrogenoxides (NOx),sulfurdioxides (S02),and carbon monoxide
(co).

-5-



Procurement is continuing on the purchase of two facilities: the
stack gas analysis facility (SGAF) and tile compressed gas storage
facility (CGSF). Both of these buildings are preengineered. The
CGSF is a turnkey facility, and the SGAF is a metal building.
Construction is scheduled to be completed during January 1991.

A draft of the continuous emissions monitoring system (CEMS) Quality
Assurance Plan was completed. The final version is scheduled to be
issued by January 1991. This document provides details on system
desi?_l, chain-of-custody, data collection and verification,
delegation of responsibility, and a plan for compliance to 40 CFR 60
in accordance with applicable regulations of CEMSdesign and
operation.

On completion of construction, an independent relative accuracy test
audit will be performed on the CEMSso system certification can be
attained.

Work is continuing on analyzing the off gases for CO, COz, and 02 on
a dry basis and SO2, CO, and NOx on a wet basis. The use of gas
chromatography to analyze N2, H_, and 02 was suspended because some
asbestos was found in the gas chromatograph; steps were taken to
replace the material. An autosampler valve will be installed in the
gas chromatograph so samples can be automatically sampled and
analyzed.

2.2.2 Subtask 2B -- Coal-Fired Combustor (CFC,)Support

Smooth-wall air inlet Filler section testing to reduce coal-fired
precombustor fouling continued.

2.2.3 Subtask 2C -- IA Channels Fabrication and Assembly

Testing with the materials test channel continued throughout the
quarter; the channel had test coupons added in anode wall sections
41 and 42 for this testing. The channel is comprised of wall
sections 41, 42, 19, 20, 37, 30, 31, and 32. The thermal and
electrical power test history of these wall sections is shown in
Table I.

Assembly of the next anode wall (wall sections 49 and 50) has
proceeded to the point where the coupons in the existing channel
will need to be installed for completion of the wall. Procurement
of the bars for the next anode wall (wall sections 57 and 58) was
completed. Assembly of right forward diagonal sidewall 29 is
approximately 50 percent complete.

The removal and recovery of platinum from anode wall sections 17 and
]8 were completed.
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TABLE 1 -- CHANNELWALL SECTIONS IN SERVICE DURING QUARTER

I,IALl SECTION COAL i:)OI,/ER
NUMBER DESCRI PT I ON HOURS HOIJRS

41 FORWARD ANODE 45:07 15:38

42 AFT ANODE 45:07 15:38

19 FORWARD CATHODE 213:10 120:30

20 AFT CATHODE 213:10 120:30

37 FORWARD RIGHT SIDEWALL 70:16 34:54

30 AFT RIGHT SIDEWALL 195:47 113:00

31 FORWARD LEFT SIDEWALL 70:16 34:54

32 AFT LEFT SIDEWALL 195:47 113:00

In-house fabrication of replacement diffuser sections continues.
Replacement sections for the aft subsonic section are approximately
75 percent complete.

2.2.4 Subtask 2D -- Unassigned

2.2.5 Subtask 2E -- Unassigned

2.2.6 Subtask 2F -- Supportof MississippiState University__CMS___UU1
DiagnosticTesting

During the quarter,CDIF personnelsupportedMSU with a series oF
diffuser plasma diagnostictests,which producedpreliminary
temperatureand electronand potassiumnumberdensity data. This
data is being comparedto MHD computermodels.

2.3 TASK 3 -- TEST OPERATION

The subtasks for the test operationtask were:

, Subtask3A -- Test Operationsand Results;

, Subtask3B -- Data Enhancement;and

e Subtask3C -- Data Analysis and Modeling.

2.3.] Subtask 3A -- Test Operationsand Results

On-line currentcontroltesting continued,and invertervoltage
spike testing was completed. A new hot-walled filler, CFC pintle,
and slag rejection system grinder were also tested; these tests were

-7-



i

initiated with the materials test channel in place. Test objectives
addressed during the quarter included'

o Checking out the newly installed, hot-walled filler section and
CFCcoal pintle.

o Checking out the slag grinder and slag tank modifications for the
continucus slag rejector.

o Confirming the proposed IA4 channel element materials, pitch, and
braze design on both plasma side and water side using the
materials test channel.

o Checking out long-duration test data on power degradation with
iron oxide injection and precombustor fouling during 22- to

• 24-hour duration testing.

o Obtaining voltage spike data from the inverter.
;'5'

o Obtaining minimum iron oxide flow during actual test train
operation.

o Obtaining test data at a lower current density and higher N/O
condition with second-stage nitrogen addition.

e Diagnosing current controls operation.

o Checking out facility systems operability.

o A new section, Test Analysis, was added to the preliminary test
reports generated for each successful MHDtest. The purpose of
this section is to discuss aspects of the test that do not fit
elsewhere in the report, especially conclusions or results that
were obtained. Someof the key points are described below.

o The difficulty of operating the Avco-supplied current controls
was determined to be a combination of noise and droop on the
480-V ac supply, which caused the cabinet clock boards to stop
sending pulses to the gate-driver board. Consequently, the gate-
driver boards signaled the gate turn-off thyristors (GTOs) to
conduct all the time and resulted in loss of control of the
channel electrode currents. After determining the cause of the
operational difficulties, an MHDtest was run with power broLght
in from another source on a temporary basis. Various electrical
test conditions were obtained to verify correct operation under
stressing conditions. Conditions included short circuit, open
circuit, and inverter operation at various voltage levels. With
the temporary power run, all the current controls operated within
normal parameters.

o An investigation of the voltage transient oii the positive
inverter bus was conducted because of concern (which proved to be
unfounded) that this might be causing the current controls to
fail. This transient occurs at 180 Hz and is associated with
thyristor stack switching. An MHDtest was conducted to
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determinethe effectivenessof a resi._tor-capacitor(RC) Filter
from the positive bus to ground. The test was conductedin three
stages: i) without the filter (baselinecase), 2) with the RC
filter, and 3) with the resistorpart of the RC filter jumpered
out but with the capacitorleft installed, Data showed the RC
filter reducedthe magnitudeof the voltage (and current)
transientto one-halfof its baseline value, lt also decreased
the frequencyof oscillationcaused by the transient. Operation
with only the capacitorresulted in more oscillation;therefore,
it was concludedthe resistor is beneficial.

o Voltage spikes on the anode wall of the channel correspondedto
ends of regionswhere nonslaggingtest electrodeswere installed.
The spikeswere caused by a power generationdepression over the
test electrodesand were accompaniedby a depression in the
currentsassociatedwith the electrodes. Reasons for this power
depressionare under investigation.

Testing this quarter included nine tests for a total coal burn time
of 45 hours 7 minutes and a total power time of 15 hours 38 minutes.
Table 2 outlines the tests run during the quarter. During the
quarter, a new record for continuous thermal operation was achieved,

During Test 90-MATL-5, 21 hours 12 minutes of COF,tinuous thermal
operation was completed. Due to irregular internode voltages, the
power portion of the test was discontinued after 38 minutes.

2.3.2 Subtask3B -- Data Enhancement

No activityis anticipatedwithin this subtaskuntil June 1991;
therefore,reportingwill be suspended.

2.3.3 Subtask3C -- Data Analysis and Modeling

The high-voltagespikes in the downstream power take-off region,
described in previous reports, are being addressed both
experimentally and computati,)nally. Someamelioration wf Lhe
voltage spikes was realized in more recent tests, and modified power
take-off circuit designs will be tested in the Future.

3,0 TECHNICALPAPERS

A CDIF status paper was presented at the IECECConference in Reno, Nevada, on
August 15, 1990. The paper was authored by I. Stepan, A. Hart, R. Glovan,
I. Rive._s, and A. Viall and was presented by R. A. Carrington.
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TABLE 2 -- NHD TESTS

COAL BURN ENERGY PO_ER RU4
TIME GENERATED PEAK POVER TIME

OAT..._E TEST wO. TEST 06JECTIVES _ _ _l._e,_. _ COMMENTS

07/}1/9_) 90-blEST-I 1) Obtain voltage spike data fr,_, the 00:00 0.000 0.00 00:00 Test ob/ectives were not _et. Precc_t..IJstor igr_itio_
inverter, set point tc'_ratures could not b_ achieved.

2) Check. o_Jt operation of the slag
gr incur.

3) Ob_:ainminimum iro_ oxide flow
d_arir, g actual test-train
opera t i c_._.

/') (Opti<01"_ll) Ottain_heat flux,
con_tivlty, and power data at
Phi 1 = 0.55, Phi 2 = 0.95, and
N/O = 0.70.

5) (0t'Jtionat) Obtaln heart flUX and
powe- datb with a high N/O (0.75}

and 10 percent w2 in the seco¢'<l-
sttpe oxidizer sr.reallL

6) (t._tio_al) Gain o¢_rationat
experience at lOW (30 M',,') iroat

0_/01/9_) gO-WEST-2 11 Same as 90-_.tEST-1. ' 27 0.041 O.F3 00:11 lest objectives were not met. The test was secured
with a ¢r,ar_Jal emergency shutdown because an arc path
frot_ ground tO the CfC test stand develogeu, causing
B loss of isoLatio_ to the test stand, lhe stard's
fiberglass insulatflrs will be repaired before the
next test .

06/02190 9_-WEST.3 I) S_,e as 9_-WESI-I. 03:18 1.172 I./,I 01:20 lest oojectlves were met, and all systems operated
weil. The ability to decrease thermal input to the
cortOJstor was successfully demonstrated. Ihe slag
grinder operated continu<>usly during the test,
_Jestir'.gh(_Jsen_..x_!ficat{onswere in plact: In the

inverter to re.c_Jcethe inverter volt39e spike.
Testing was shut down when objectives were co_D',eted.

Before the test train was secured, law thermal ir'4:_JtS
to the combustor were teste<J. Process flows were

red,..,ce_din steps to a final co.',ditionof 35 NY t.

0_51101_ gO-CHEK'2 I) Check c_Jt operation and obtain 01:60 0.270 1.3/, 00:27 Test o_ojectives were met, and _oSt systems og,erated
heat flux oata of the t_wly wet|. However, the seed system experienced plugging

instalte_ hot-walled comD_stor in the m,x-tee. Test objectives were completed when
filter sectlon and CFC coal the r_.i_t_er3 prinmary co.oling water spray _ falir_,
pantie, requiring test shutdown.

2) Check o_Jt operatien of the slag
gr incber.

3) Check £x_t the facility in
anticipation of a 2_,-hour duratlor_
test.

08/16/90 9*O-MATL-5 I) OOtain lon,_-durat_o_ tes_ data on 21:12 0.397 1.1_ 00:38 Test objectives were partially fret, Building 20 seed

power oegradatlOP,,with iro_n Oxide system c'ontinued tO have proole_ _ith Intermittent
_njectlor_ o'-_._precc_'r¢>,_storfouling flow and plu_jglng, fhe MHD portion Of the test was

C_Jrlr_ga continu,..:_s2_.-h_..Jr aisco.'_tinL_..dafter 3_ minutes of power generation;
therm_-_l/22-ho-,Jrelectrical test. however, the ther_r_l portion of the test was

eontir_Jc._:lto check t_-term slagging effects *n the
2) Co,'_f_rmthe proposed IA6 chanoel cc_b,Jstor. The test was shut c_:_w_when coal and

el,am,pnl materials, pitch, ar,_'J oxygen S_1:_IPiies_re depleted. Thls test established

_raze design _ t_th plasma slope a continuous thermal o_erat_o?_ record.
an,_water s_Oe using the n'._terials
test ch_L.

3} (O_tiO¢_ll) ('Jbta,_heat flU_,
C_tivlty, a"_3 pewer data at
Phi I : 0.55, p_,i 2 = 0.93. ar_
N/O : 0.70.

0,_/28/9'0 9"._-¢C+3 I) O_agr',_securrent control 01:26 C.I_,7 0.0¢ 00:45 Test objectives were pertialty r_t; etl systems
operatic_"_sIn re!arian tc +,_erter operate_ weil, and process flows were slable. En_gh
Op'erc)t:r_. data was gathered for prellmlt_ar'ftrcxJt)teshootingof

the Avco-s_pplie,d current co,_trols. Oil-line
2) (r._Dt_om,at) Ootll_m heat fIL_, troubleshooting .III CO_tln_._., before m_._reon'i_ne

c_r,OJctl,tt_.,, a'_ power eata _t testing tS _ttee'I)ted,
P_+ _ : 0.5_, Pr, 2 = 0.9S, a_
w+'O : C.7C.
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T/LIlLE 2 -- NHD TESTS (Cmtld)

........ i

COAL BURN ENERGY PO_ER RUN
T INE GENERATED PEAK POIWER TIME

{)AIE IESI WO. T[$T OBJECTIVE$ _n_ _.._.__hJ_._ _ _ COMHENIS

0_130/91} 90-CC.6 I) Siw_eas 90.CC-3. 0_.:38 1.1_ 1.38 02:36 Test objectives were met; al[ system_ _'_meratedwelt,

st_ process flows were stable. Once este,'[Ished,
seed flow was stab[e. This test verified _urrent

controt operation with a temporary power s_pty from
sn isolated feeder. Iesttng included open circuit,
short circuit, inverter with resistor.capacitor (RC)
filter, and inverter without RC fitte(
con( igurat ions.

09/20190 90-M,ATL-6 1) Obtain |o_j-duration test data on 08:30 7.512 1.26 07:50 lest objectives were partially met. Yhe current
powq_rdegra<latlon with iron oxide controts continued to operate with _emporery power

injection and precombusto_ fouling from sr, isolated feeder, lesting was temporarily
(curing s continuous 22-hour shut down when a thermoct-A.N_te arced from the
electrical test. Oetermine the coq_stor to the support stand. Repairs ue_e
effect of iron oxide o_ the ,rw:x:ie (mmeciiatety completed so testing could continue.
wa_[. lest(ng was shut down clue to a plugged coat scalping

screen vent _ irte. Low current to the inverter, When
Z) Confirm the prolx)sed 1A4 chm'_net the inverter wag operated at 6,000 V, was

e(ement _teriat$, pitch, _ experienced.
braze design on both plas_ $#_
an=_water side using the re=lariats
test charu'_ I.

09127190 90-MAIL-7 1) OOtain tor_g-oWJration test d_ta on 02:50 1.085 0.90 01:51 Test objectives were partially met. lhe current
Ix_er degr_ation with iron oxide controls cont ir_._,_;I to operate with temporary po_er
injection arid precombustor fouling from an isolated feeder. Testing was tet_porarity
during I continuous eta(triter shut down when • task in the quench water s_tem
test. devetot0_rcl. Repairs uere $mn_,,diatety co_pteted so

testing could continue. Testing was then shut dow_
2) Confirm the prooosed 1A4 ¢har_et due to a high CO resoling on the contin_w)us emissions

element _ateriaIs, pitch, af_ monitor.
braze design o_ both p[asma side
and water side usin9 the n_ateriats
test char_(.

4.0 PROJECTEDACTIVITIES

Facility (Task I) activitiesplanned for the first quarter of FY91 include:

upgradingthe iron oxide slurry system to increase system capabilitiesand
teliabilSty;

initiatingcoal system upgradesbased on the recommendationsof the CDIF coa_
system review team;

initiatingseed system modificationsrecommendedby MSE-CDIF taskforce;and

completingTitle II design for installingthe TRW-suppliedslag rejector
equipment.

Test hardware support (Task 2) activitiesplanned for the first quarter of FY91
include:

e completingassemblyof wall sections29, 49, and 50;

initiatingassemblyof wall section,s57 and 58;

initiatingprocurementof channelwall section 40, which is a four-segment
left aft diaoonal sidewall;and
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o completing fabrication of aft subsonic diffuser sections and initiating
fabrication of horizontal forward subsonic diffuser sections.

Test operations (Task 3) activities planned for the first quarter of FY91
include:

o completing the 50 hours of cumulative electrical materials testing with iron
oxide injection on the materials test channel;

o performing a 24-hourduration test using Rosebudcoal;

o initiating the 50 hours of cumulative electrical materials testing with iron
oxide injection and current controls on the materials test channel; and

o continuing to support MSUmeasurements using modified diffuser triple port
walls.






