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A Study of a High Temperature 
Nuclear Power Plant Incorporating 
a Non-Integrated Indirect Cycle 
Gas Turbine 
In connection with the HHT-Project, the Swiss Federal Institute for Kfactor 
Research has performed m study off 1640-MWth HTH-pkmt incorporating a non-
integrated indirect cycle gas turbine with two-stage intercoolmg. as a possibility of 
simplifying ana* reducing ike cost of the HHT-Demonstration ptaiu. In this paper, 
ike plant design is described and compared with the HHT-demonuration plant la 
CCCT integrated plant with single stage iniercoohngj. Also included is an 
rumination of the various advantages and disadvantages of this design together with 
the presentation of some of the sensitivity results. 

IKTRODUCTIOH 

The work described in this paper his been 
performed as part of the development pro(rsnne for a 
nuclear power station with a high temperature reactor 
and high power helium turbine and has been carried out 
In collaboration with the following firms: 

BBC AC BROWB BOVERI (BBC) 
GESELLSCHAFT FUER H0CKTD1PERATURREAKT0R-TECHHIK 
HOCHTEHPERATUR-REAKTORBAU GmbH (HUE) 
RERNFORSCHUKCSANUGE JUELICH GmbH (KFA) 
NUKLEAR-CHEME UND HETALLURGIE GmbH (NUKEH) 
BODRARD A CARCEL 3.A. (BAG) 
BROkll.GOVERI A CIE AG. (BBC) 
SCHWEIZERISCHE ALJMIBIUft AG (ALESA) 
SULZER BROS. AG (GS) 
SWISS FEDERAL IBSTITUTE FOR REACTOR RESEWCHCEIR) 

During the final phase of the HHT development 
programme, a major concern of the HHT consortium 
management has been to find a possibility of 
Simplifying and reducing the coat of the HKT- DEKO 
plant, whilst maintaining the principle design of a 
direct cycle with an integrated gas turbine in the 
PCRV. 

The combination high temperature reactor - gas 
turbine could also be realized using an indirect 
cycle, in which the gas turbine circuit would be 
separated from the reactor coolant circuit by an 
intermediate heat exchanger (IHX). The gas in the 
primary circuit would be circulated using an auxiliary 
blower. In this way, it is possible to have the gas 
turbine outside the PCRV in a separate building, while 
maintaining the primary circuit inside the PCRV. 

Compared with the HUT concept with an ftegrated 
gas turbine, the IIHT plant with an indirect circuit 
has some inherent advantages. In particular: 

- since the pressure equalisation accident has 
been eliminated, e.g. a turbine failure does 
not result In any technically difficult safety 
measures, licensing would be simplified. 

- fitting, inspection, service and repair of the 
gas turbine would be much sinplcr since 
decontamination would no longer be necessary. 
As a result, the personnel would be subject to 
less irradiation. 

- development expenditure and risks are less, 
particularly for the gas turbine. 

- the concept is similar to that of the process 
heat reactor and depending on the choice of 
circuit temperature and power or the heat 
exchangers and the design of the heat source, 
could be made more or less identical with that 
for process heat. 

Early in 1979, the German company, 
Gutenoffnungshuettc (GHH) suggested to the HHT project 
management, that an HUT plant with an indirect cycle 
should be Investigated, In this proposal, the primary 
circuit including IHX waa to be identical in design to 
the process heat project plants. On the grounds that 
such a design would requirr. s long development tine 
and would Involve considerable risk with corresponding 
cost penalties, the HHT consortium management 
recommended that this proposal should not be carried 
out. 

In Autumn I960, in egreenent with the consortium 
management HHT, CIR atarted en investigation in 
conjunction with the companies Sulzer Eros, and 
Bonnerd and Cardel. to study the following aspects of 
such a plant: 



- basic layout data 
- eoaponent arrangement 
- prelimincry dimensions of the PCRV 
- IHX feasibility study 
- prellninary safety considerations 
- cost covparison with the DEHO plant 

The aia of the study described in this paper was 
to nake a preliminary investigation of a plant in 
which the circuit temperature was chosen such that all 
components, in particular the Interncdiate heat 
exchanger (IKX), could be handled with present day 
technology. 

Due to the high gas temperatures, and since 
special Isolating valves would have to be developed, 
it was decided to eliminate their necessity by placing 
the gas turbine in a containment. In this way. it was 
possible to avoid most of the aajor disadvantages 
aentloned in the GHH proposal. 

CONCEPT DEFINITION AND BOUNDARY CONDITIONS 

The plant under consideration usea a high 
teaperature reactor with a helium turbine, in which 
the primary circuit is Integrated in the PCRV and 
eonnected to a non-integrated gas turbine by means of 
an intermediate heat exchanger (IHX). All other 
boundary conditions such as thermal power, fuel 
elements, operating conditions and site correspond to 
those of the HHT- demonstration plant. 

The concept described here 
following design characteristics: 

is defined by the 

- pebble bed core based on the once-through then 
out principle 

- prestressed concrete pressure vessel (PCIIV) of 
multi-cavity construction with insulated 
liners. 

- reactor cooling circuit separated from the 
actual power producing circuit by an 
Intermediate heat exchanger (IHI) 

- reactor, primary cooling circuit and after 
heat removal system are integrated in the PCRV 

- intermediate heat exchanger* placed 
concentrically around the core cavity 

- helium as working medium in both the power 
production circuit as well as in the reactor 
cooling circuit 

- power producing circuit situated In a 
containment 

- single shart two casing gas turbine 
- dry cooling for the main heat sink 

The boundary conditions were asaur.ed the same as 
those of the DEHO plant and were subject to the 
restriction that the design should be with either 
present day technology or with only a minimal 
development effort. In addition to the major boundary 
conditions, the following requirements were defined: 

- plant efficiency greater than *0I 
- plant lifetime 10 years with an 80S load 

factor 
• length and frequency of the planned shutdown 

periods 
- startup/shutdown procedures and load change* 
- Inspection possibility 
- extrapolation possibility for higher power 

rsting* 

As with the DEHO plant no application or district 
heating was considered. 

DESIGN ASSUMPTIONS AMD PLANT CHARACTERISTICS 

In order to satisfy the requlrcnents of 
feasibility and at the same tine to maintain an 
economically viable plant, the following assunptions 
were aade: 

- the helium temperatures at the hot end of the 
intermediate heat exchangers were set to 850 Ic 
for the primary side end 790 Tc for the 
secondary side. For these temperatures, the 
expected life of an IHX should be *0 years. 

- the heliua temperature at the cere inlet is to 
be restricted to »O0.C. Higher tenperatures 
would cause considerable problems concerning 
certain eore structures, such as the reflector 
supporting spring elements, around which the 
helium circulates froa the circulator to the 
core. 

- the gas turbine is in a containment, thus 
eliainatlng the need for isolating valves in 
the heliun ducts to and iron the PCRV. Because 
of the high cas temperatures, these would 
otherwise involve considerable develepnent. 

- in order to attain the necessary high plant 
efficiency, two stage intercooling was used. 

All other design parameters (e.g. themal power, 
physical layout, service requirements, choice of site 
etc.), were assumed to be the sane as for the l!HT-
denonstration plant. 

The following data ware obtained as the result of 
an iterative process within the above design and 
boundary conditions. Further improvements ccultl be 
obtained using optimization. 

Major Plant Parameters 

reactor power 
electric generator power 
circulator power 
helium pressure in reactor 
no. of loops 
nominal plant efficiency 
ambient air temperature 

Heliun Temperature 

at core inlet 
at core outlet 

Ca* Turbine Circuit 

cooling medium 
no, of IHX 
no, of recuperators 
no. of precoolers 
no. of intercoolers 
no. of endcoolers 
turbine inlet temperature 
turbine outlet temperature 
turbine inlet pressure 
turbine outlet pressure 
•wm of all relative 
pressure drops 
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A schema of the plant circuit is given in Flg.l: 



fift. 1 Schematic diagram of the plant circuit 

PLANT LAYOUT 

The design of the plant described In this paper 
is regarded as the most suitable of the various layout 
variations that were under consideration. 

The PCRV design corresponds to that jsed in the 
KTR steam turbine plant. A cross section through the 
PCRV in Fig.» shows the concentric arrangement of the 
6 IHX pods and the * CACS pods around the reactor 
cavity. The PCRV dimensions would be : 

Height 
Diameter 

38.3B 
39.0B 

The gas turbine, heat exchangers and generator 
are housed in a building adjoining the containment 
building. In order to avoid the necessity for 
complicated and expensive isolating valves in the 
connecting ducts, the turbine building was constructed 
as a second containment. All hot and warm gas ducts of 
the secondary circuit ere insulated on the inside and 
cooled on the outside in order to dispense with 
compensators and additional expansion bends. 

The gas turbine considered in the study was based 
on the model used for the NINT- plant investigation 
performed In 1975/76, However, due to the increased 
power rating, • two casing design would be necessary 
for a gas turbine for the HHT- Indirect plant. 

The intermediate heat exchangers (IHX) mrt of 
helical tube construction, however, all other heat 
exchangers ere of a cross counter flow design. 

The design of all other components In the balance 
of plant, including the dry cooling tower, have been 
baaed on those used for the HHT- demonstration plant 
with the one exception that the equipment for the 
decontamination of the gas turbine is no longer 
necessary. 

description of each version is given as follows: 
a) gas turbine below PCRV 

- the heat exchangers of the secondary circuit 
are concentrically placed in the space between 
the PCRV and th« containment. This, however, 
resulted In a relatively large containment 
diameter 

- the heat exchangers of the secondary circuit 
are placed upright directly below the PCRV. 
This has the disadvantage that, not only would 
the PCRV be too high but also that the 
installation of the heat exchangers would be 
difficult and the space would be restricted. 

- the heat exchangers of the secondary circuit 
are placed horizontally under the PCRV. Again 
Installation would be difficult and also there 
would in this case not be sufficient space 
available to contain the full length of the 
heat exchangers. 

- the 'tower' version, although in this design 
the heat exchangers are also vertically below 
the PCRV, the problem concerning the 
installation is treatly simplified, since the 
heat exchanger pods are positiored on a 
concentric ring outside the PCRV diameter. In 
this way. the heat exchangers may be handled 
in the sane manner as the IHX. This version 
was one of the two chesen for the final 
appraisal (see Fig.2). 

GAS TDMDStT 

• « C » 

NKVKAMOl 

Before deciding on the double containment PCRV, 
various versions were investigated and in fact, in the 
beginning of the study, preference was given to those 
versions in category a) with the gas turbine below the 
PCRV and both under the same containment. A brief 

Tiq, 2 "Tower" Containment 



b) gas turbine in • separate containment 

- the gas turbine is situated in a twin 
containment. Although this version would be 
very Interesting from the construction 'point 
or view' (see Fig.3), it was no longer 
considered because of the high costs. 

D • 5««. H " M m jr 

Tig. 3 "Twin" containment 

• the 'double containment' version. In this 
design, the gas turbine is situated in a 
separate containment of the same diameter as 
the reactor containment but with a lower 
height. This was the version which was finally 
chosen for further Investigations of a 
reference design (see Fig.*). 

The final choice of design was made between the 
'tower' and the 'double containment' versions and wss 
based on the investigation carried out by Bonnard and 
Cardel. As a result of this study it was decided to 
aeeept the 'double containment' version aa a reference 
design, despite the problems likely to arise due to 
the long connecting ducts between the PCRV and the gss 
turbine and also the connection between the two 
containments. 

The advantages of the 'double containment' design 
were aa follows: 

• shorter construction time (9 month reduction), 
since work on both of the two containments may 
be csrried out consecutively. In the ease of 
the 'tower' version, work on trie PCRV can not 
be initiated until the work on the gas turbiM 

structures below it has been completed. The 
reduction in construction time would be 
equivalent to a cost saving or approi. 90 
Hlo.Fr. 

- reduction in the ground loading 
- more favourable earthquake characteristic 
- easier erection, fitting out 
- less restricted space 
- separation of the atmosphere of the reactor 

containment and the turbine containment. In 
the ease of contamination of the reactor 
containment, the gas turbine would still be 
accessible. 

fiq. 4" "Double" Containment 

MAJOR COMPONENTS 

Intermediate Heat Exchanger (IHX) 

Since the helical heat exchangers studied in the 
process heat project (PNP) were designed to work under 
similar conditions, it was decided that in order to 
ssve time, this experience should be used and the 
choice of heat exchanger limited to those of a helical 
design. 

The requirement of feasibility (licensing, 
life-time) utilising present dsy technology msy be 
sstisfied by a suitable choice of the temperature at 
the 'hot and' of the IHX. An initial evaluation he» 
shown thst s mesn tube temperature of 020.C would be 
acceptable, provided that the pressure difference 
between the priaary and secondary sides of the heat 
exchangers nay be kept below approi. 1 bar for both 
full load and partial load operating conditions. In 
the esse of loed chenges and accidents (at high 
temperatures), the IHX may, however, be subjected to 



abort t e n hi (her pressure differences. 

In an attempt to simplify the ducting rrom the 
IHX to the tas turbine and from the recuperators to 
the IHX, the first design Included only « IHX units, 
each with a capacity of 375 (W. However, this solution 
resulted in an unacceptable PCIV diameter of *2n. In 
addition, the necessary eitrapolation of the IHX 
design for a power rating, from 125 NW/unit Tor the 
PHP to 375 HH was considered an unjustifiable risk. 

The final design Included therefore 6 IHX units 
(shown in Fig.5), each of 250 MM power rating, thus 
reducing the PCRV diameter to 39m. an additional 
advantage of these smaller u..tts was that it was 
possible to reallie dimensions of the hells tube 
bundles, such that the IHX could be fabricated in the 
factory and yet be easily transportable to the site by 
train. 

Due to its positioning in the plant layout, the 
IHX design was also subject to the following 
restrictions: 

- the prlmsry gas must enter through the side at 
the bottom of the IHX and flows upwards 
outside the tubes to exit through the side at 
the top. 

- the secondary gas flows down through the tubes 
of the IHX and both inlet and outlet are at 
the base. 

• The gas circulators are positioned in the 
pod as the IHX and directly above it. 

IHX requirements 
accidents 

for operational transients and 

In order to be able to carry out a preliminary 
appraisal of the IHX behaviour during load changes and 
accidents, a provisional list of the transients and 
their frequency of occurence has been made. 

In the assumption thst, in the case of a 
depressurisstion accident, breakage occurs 
simultaneously in the secondary circuit and in the 
warm gas collector of an IHX. and that the 
cross-section of the opening in the PCRV is no larger 
than that acceptable for the DEMO plant, the sum of 
the cross-sections of the secondary side gas ducts 
through the IHX pod base should be limited to 0.5 
•a.m. 

Critlesl points and possibility of improvement 

The boundary conditlona are unfavourable for the 
construction of the heat exchanger and result in the 
following disadvantages. 

- in order to maintain the atraln differences in 
the tube bundle supporting structure at a 
minimum, the central tube, which has to 
support the whole weight of the heat 
exchanger, and la In contact with the hot 
primary gaa, haa to be Insulated on the inside 
from the relatively cooler secondary gaa. The 
operating conditions of this heavily stressed 
part of the structure ere extremely 
unfavourable and due to this, the elongation 
of the whole heat exchanger la increased. 

- also because of the thermal strain, *,he 
central tube has to be fixed to the PCP.V at 

W—^ 

rig. i a w - Intermediate heat fxchansar 



Its lowest and, where the secondary side 
connections are situated, le. the IHX weight 
and other forces which occur are all 
transmitted through the 'hot end' of the 
central tube. 

- the Internal insulation of tha central tuba 
can only be fitted on site after the scans on 
the pipe connections have been welded. The 
central tube can than be closed at tha top 
end. 

- for periodical inspection and maintenance, the 
Insulation can only be checked after the 
circulator has been reaoved and the central 
tube opened. This operation is very tiae 
consuming, so that such inspections Bay result 
in long shutdown periods. 

Based on these considerations. It is the opinion 
of the heat eichanger designer, that the plant concept 
should be reviewed such that aore suitable boundary 
conditions could be defined for the IHX. 

a aore favourable concept would correspond to the 
design chosen for the process heat project: 

- heat exchangers suspended froa supporting 
covers 

- prlaary gas ducts at the base of the IHX 
- secondary connections at the top of the IHX, 

hot gas exit duct in the centre 
- circulator in either the sane cavity below the 

IHX or in a separate cavity 

Review or the IHX Design 

Despite the United effort available for this 
study it was possible to draw the following 
provisional conclusions. 

• there are no forseeable problems which aay be 
classified as unsolvable. 

• for final conclusions, further investigations 
would be necessary, perticulary in the areas: 
available space, operational and accident 
behaviour, wear and tear due to tha high 
temperatures. 

• the present construction does not appear to be 
optimal, improvements could possibly be aada 
through basic changes In the pipework layout, 
construction,etc. 

- whether or not tha requirement of a *0 year 
life time will be achieved can not yet ba 
ascertained. However, should it ba necessary, 
it Is nore likely that the required life tiaa 
could be reached at a lower temperature level. 
In this area, a relatively small temperature 
reduction will result in a considerable 
improvement In tha material behaviour (a 
reduction of 20 *C would reduce the plant 
efficiency by 0.6 t points), 

• significant development work would ba 
necessary In order to realize a suitable 
design. 

Recuperators and Coolers 

The recuperators and coolers ware calculated 
theraodynamically but ware not mechanically designed. 
For both types of heat exchanger, a ero*» counter flow 
design was chosen. Although this type of construction 
would be somewhat larger than tha equivalent straight 

tube counter flow heat exchanger, this would not be a 
problem because of the non-lntegr ted placement of 
these components. On the other hand, the problems 
associated with the uneven straining of the tubes ean 
be avoided. Since the coaponents are an 'off the shelf 
design', no significant fabrication problems are to be 
expected. Both recuperator and cooler are so designed 
that they can be fabricated in the factory and 
transported by train. 

The calculations have shown that the dimensions 
of a heat exchanger design with high pressure outside 
the tubes is considerably saaller than those laid out 
for high pressure In tha tubes, but require larger 
shell thicknesses. The layout with high pressure 
inside the tubes would however bring no decisive 
advantage in the shell wall thickness, which cannot be 
significantly reduced due to the relatively high 
equalisation pressure. 

For the cooler it Is possible to avoid large 
casing thicknesses if the gas were chosen to flow 
through the tubes. The water flows in cross counter 
flow around the tubes. Because the treated cooling 
water flows in a closed circuit, no probleas with tube 
cleaning are anticipated. 

AFTER HEAT REMOVAL SYSTEM 

In order to be able to achieve an approximate 
plant layout, an initial dimensioning of the CACS was 
carried out. The layout was so designed, that in the 
case of a reactor shutdown after any particular 
operational or forseeable accident condition, a 
sufficient removal of the after heat can be 
guaranteed, le. the probabilistic safety requirement 
for the event 'total CACS failure' should be satisfied 
with an event probability of 10"-6/a. 

The concept consists of V independent loops (1 » 
60S) which could renove the after heat through helical 
heat exchangers to the secondary side helium circuit. 
In the case of a depressurisatlon of the primary 
circuit (design accident), two loops should be 
sufficient to remove the after heat. For the 'reactor 
under pressure' accident only one loop should be 
necessary. 

LICENSING CONSIDERATIONS 

In comparison with the HHT- DEMO plant, the HHT-
lndirect concept has several distinct advantages as 
far as licensing is concerned: 

- no pressure equalisation accident In the 
primary circuit 

- no danger to the FCRV in the caae of a turbine 
accident 

- no penetratlona through the PCRV for the CT 
shaft 

- no coaxial ducts in the primary circuit 
• no 'warm liner' concept 

Aa far as ssfaty behaviour Is concerned, the 
concept HHT- indirect la comparable with the HTR-
•team cycle plant. However, the indirect concept does 
have tha advantage that the danger of water ingress in 
tha prima, y circuit is not to ba expected, since both 
the secondary aide of tha intermediate heat exchanger 
and also the CACS- cooler contain only helium. 



»s previously stated, for this concept it has 
been decided to avoid using Isolating valves between 
the gas turbine plant and the intermediate heat 
exchanger. However, in order to avoid that, as the 
result of a sitiultaneous leak in the Intermediate heat 
eichanger and tha secondary circuit (where one event 
can be considered as the result of the other), 
radioactivity could leak into tha atmosphere, the 
complete gas turbine circuit has been placed in a 
containment building, designed to withstand the 
equalisation pressure caused by this accident. 

Sone further safety designs necessary for this 
concept should be feasible without any great 
difficulty. In general it would appear that the HHT-
indirect concept should not present any insurmountable 
safety problems. 

noticeably differ froa those in the DEMO plant. 

The results show clearly that In tha case of the 
HHT- Indirect concept. sigRificantly hlghar plant 
costs are to be expected than for the HUT- DEMO plant. 
Tha main cause Tor these eosts Is the additional 
investment required for tha Intermediate heat 
exchanger and the circulator, together Mith the high 
costs of the ducting in the gas turbine circuit. 
Despite the energy generating cost advantages obtained 
through the 9 month shorter construction time and a 
batter plant efficiency (»».•• instead of «0.5t). the 
HHT- indirect would still be noticeably mora expensive 
due to the high capital eosts. 

of major cost difftrenees: 
(assumed exchange rate: 1 Dollar * 2 sFr) 

EFFICIENCY POTENTIAL 

By increasing the reactor outlet temperature from 
850?C to 950?C for a constant reactor inlet 
temperature of 400?C , it would be possible to 
Increase the plant efficiency by 2.2 points from 41.1 
to *3.( T>. st this high reactor outlet temperature, an 
increase in tha reactor inlet temperature could 
considerably improve the plant efficiency. The optimum 
plant efficiency of approximately %5S could be 
obtained for a reactor outlet temperature of 950*C and 
a reactor inlet temperature of *8o"c ( sea Fig.6). 
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Component Cost Difference (Mio.sFr) 
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Efficiency potential as a function of tha 
reactor inlet / outlet temperatursa 

COST COMPARISON MITH THE DIRECT CYCLE DEMO PLAIT 

By Nana of tha various quantities required and 
baaed on the results fron previous calculations for 
tha HINT- and HTR-K- plants, an attempt was made to 
compare the major coat differences between the HHT-
indlrect and tha HHT- DEMO plants. Only those plant 
component!) ware taken into consideration which would 

PCRV: concrete -21 
cables -3* 
liner and standplpes -19 
insulation *57 
pod covers -5 
cooling system -3 
contingencies -o 

sub total 

Reactor structures 
Containments (reactor*turbine) 
Coaxial gas ducts 
Gas circulator 
Control systca 
Heat exchangers: IHX 

Recuperator 
Cooler 

Gas turbine circuit pipework 
Turboset 
CACS system 
Service workshops ircluding 
decontamination building 
Supplementary 

Total 

capitalized plant efficiency 
capitalized construction time-
difference 

-31 

-5 
• 10 
-1« 
•CO 
•10 
•190 
-20 
-20 
•110 
•20 
•20 

-10 
• 10 

•320 

-70 

-90 

comparative additional costs 
fo- HHT indirect •160 Hlo.sFr 

CONCLUSIONS 

In comparison with tha HHT- DEMO plant , the HHT-
I n d i r e c t Cycle Concept ha* several advantageous facets 
In i ts design. In particular: 

eoneapt, (the PCRV 
on existing HTR 

simple, clearly arranged 
concept can b» baaed 
technology) 
highly flexible arrangement possibilities of 
tht secondsry eircult components, thus 
improved accessibility. 
no contamination of the components of the 
secondary circui t , l a . no turbine 
decontamination reduction in the coat of fuel 
element development. 



- advantages concerned with the safety concept: 
ellnination of the pressure equalisation 
accident and water ingress, no danger to the 
integrity of the PCRV in the case of a turbine 
accident. 

- elimination of a number of feasibility 
problems: war* liner, large pod covers, high 
ground loading, high loading of reactor 
structures and components caused by pressure 
tr- .stents, graphite erosion of the turbine 
blades. 

- shorter construction time 

In comparison with the HTR- steam cycle plant, 
the HHT- Indirect is closer to the PIP plant and the 
vater Ingress accident has been eliminated. Despite 
this, the Inherent advantages of the HHT- concept such 
as district heating potential, economic dry cooling 
and high plant efficiency have not been lost. 

However, it should be pointed out that there is 
some element or risk •* far as development of the 
Intermediate heat eichanger is concerned. This is also 
the case for eertaln reactor structures (thermal 
shield. spring elements supporting the side 
refleetors), which are subjected to much higher 
temperatures than in the HHT- or HTM- steam cycle 
plant. 

As far as the assessment of the concept HHT-
Indirect Is concerned, the major issue Is that, 
although some minor improvements in both the plant 
efficiency and in the reduction of costs of the 
indirect plant could be expected through optimisation. 
It would not be possible to improve much upon the 
economy of the HHT- DEMO plant and that in any case a 
considerable development effort would be necessary. As 
• result of this, an HHT indirect plant design would 
not represent a major threat to the decision to 
consider an ifTR- steam cycle plant as a suecesive 
project to the THTR- 300. 
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