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INTRODUCTION

The SP-]O0 reactorwill be ground tested at the SP-]O0 Ground Engineering
System (GES) Test Site on the US Department of Energy (DOE) Hanford Site near
Richland,Washington. The Conceptual Design of this facility was previously
described (Milleret al. ]988). Project direction and the flight system design
evolution have resulted in a smaller reactor size and the consequential
revision to Test Site features to accommodatethe design changes and reduce

-. Test Site costs. The significant design events since the completion of the
Conceptual Design are discussed in this paper.

DESIGN CHANGES

Preliminary design of the Test Site for the Nuclear Assembly Test (NAT) of a
- ]00 kWe (2.5 MWt) reactor system ts complete, and the baseline cost estimate
,- reflects changes from the Conceptual Design (Mtller eL al. ]988) developed for

a test of a 300 kge (6.8 MWt) reactor system.
c

An artist conceptual drawing of the Test Stte is shown in Figure 1.

A change in the Test Assembly Primary Heat Transport System (PHTS) design to
"- include a gas gap intermediate heat exchanger (IHX) and the addition of an
._ Auxiliary Cooltng System (ACS) has caused significant changes in the Test Site

definitive design direction from that presented during the Preliminary Design
-* review.

_ The gas gap intermediate heat exchanger was determined by General Electric Co.
(GE) to be a better technical and cost effective solution than the earlier
regenerator/IHX combination, This change affected the design configuration of
the Secondary Heat Transport System (SHTS).

The ACSwas added to provide a redundant residual heat removal path thatts
functionally equivalent to that of the Flight System. The Test Stte design was
revised to remove the restdu_l heat to an ultimate sink.

A near-reactor shield was added by the Test Stte to eliminate the need to
provide for cooling the structural concrete and the need to provide a reactor
cell activated air hold-up system. The locatton of the near-reactor shield is
shown in Figure 2.
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Figure 2 SP-IO0 GES Cells



ISSUER[SOLUTION

Significant progress has been madetoward resolution of the six issues
identified during the Trst Site conceptual design (Hiller et al. 1988).

1. The sodiumprocessing system includes traps to removenitrogen impurities
to very low levels. This is necessary to protect the Nb-]Zr material of
the IHX.

2. Designcriteriafor the allowableoxygenconcentrationin the Nb-IZrhas
beendevelopedjointlyby GE, WestinghouseHanfordCompany,and Oak Ridge
NationalLaboratory.

3. An ACS was addedto the Test Assemblyto provideredundantresidualheat
removal. The TestSiteaddeda secondarycoolingsystemto removethis
heatto an ultimateheatsink.

4. Testsare beingperformedto determinethe radiationdamageto vacuum
systemcryo-pumps.

5. The v_cuumvesseland systemprocurementcyclewas initiatedon time;
however,programmaticextensionsand the uniquenessof the requirements

_, havedelayedthe placementof any cori'act.

_ 6. Several systemdesign reviews have been completed to ensure compliance
_ with projectobjectivesIn a cost-effectlvemanner. Budgetconstraints

have been a constant incentive to develop creativeengineeringsolutions
- at the lowest cost.

c-c NEWISSUES

T The definitive design developmenthas identified two issues that require early
__ resolution to support the design and construction schedule.

-- 1, The redundant residual heat re_oval systemsrequire safety (1E) power for
significant lengths of time, The stte may not have sufficient roomwithin

' - the existing structure for the battery capacity required to support the
residual heat removal systems. Generators may be required to supply IE
power.

2. The leakage of atr tnto the vacuumvessel while the Test Assemblyis at
operating temperature wtll cause the Nb-lZr material properties to
degrade. The safety Implications of this leakage may cause the vacuum
system to be designed to nuclear safety standards that are not normal in
the vacuumindustry,

SITE PREPARATION/EQUIPMENTREFURBISHMENT

The ex-contatnment stte preparation activities are complete. These activities
included equipmentand asbestos removal from the basementof the Control and
Service Building, as well as removal of a contaminated shield wall. Excavation
in the area of the future DumpHeat Exchanger (DHX)Building included removal
of undergroundpiping from the rupture loop annex to the exhaust stack High-



EfficiencyPartlculateAir (HEPA)filters.A new ruptureloopannexHEPA
filterandexhaustwerecompleted.

One of the FastFluxTestFacility(FFTF)ClosedLoopSystemsurgetanks
(Figure3) and the associatedcovergas valvesand pipingwere removedand
placedincontrolledstorage. A preheatercontrollerpanelwas alsoremoved
and placedI{istorage. All equipmentwas refurbishedforuse at the Test Site.

Testsof thecontrolcharacteristicsof a surplusFFTFDHX werecompletedto
determineIts abilityto supportTestSitesimulatedspaceflightoperational
testingof the SP-IO0NAT. The DHX willbe movedto the TestSite afterits
supportbuildingis constructedin Iggo.

PROCUREMENTS

Severallong-leadprocurementspecificationswerepreparedforequipmentsuch
as the vacuumvesseland vacuumpumpingsystem(Figure4), containment
electricalpenetrations,electricalswltchgearand transformers,and the

_. facilitycontrolsystem. The containmentelectrlcalpenetrationswereordered,
received,and placedin controlledstorage. The facilitycontrolsystemwas-: also ordered.

FACILITYMODIFICATIONS

The first facility modification design package, which tncludes all site
_,- preparation around the 309 Building, construction of the DHXBuilding, all

structural changes to the Control and Service Building, the matn electrical
power supplies, the water chtllers and ex-contatnment piping, and the air

_T compressorsand ex-contatnment piping, ts nearly complete.

_ CONCLUSIONS

-- The definitive design of the SP-]O0 GESTest Stte ts proceeding at a pace
consistent wtth the GETest AsseRblydesign and funding proftle. Satisfactory

" progress has beenmadetoward resolution of the key technical issues identified
during the conceptual design. Design of the vacuumvessel and vacuumsystem,

:_ along wtth the placement of equipmentwithin the Test Assemblycell, remain as
significant technical challenges.
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.- Figure 3 FFTF Closed Loop Surge Tank Removal
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Figure 4 SP-100 GES Vacuum Vessel
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