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The final segment of our presentation is a brief summary of the safety 

review program which has been carried out. for FFTF. To start with, one 

might ask why is there a safety review? First of all, in recognition 

. that nuclear power is an advanced technology involving nuclear materials, 

and as such it is· necessary and appropriate to assure technical evaluation 

of each new project for proper attention to safety and ·for incorporation 

of experience from prior projects. 

This consideration is not unique ·to nuclear power, but in fact applies to 

a great segment of modern industry. For nuclear programs, however, 

administrative requirements for safety studies were established early in 

the evolution of this technology ~nd our studies fulfill these requirements. 

The existence of these studies should impart confidence to the puzzled 

member-of the public shown in the slide who may question to what extent this 

technology should be a worry or concern to him.· 

This program of safety reviews, and safe design of nuclear plants, has 

resulted in an unparalleled safety record. The industrial accident rate· 

for nuclear power plants is about l/3rd of the accident rate in similar 

high technology industries. Furthermore, in a history of some twenty years, 

not a si~gle member of the public has been killed, or seriously injured, 
"' . 

due to ·any accident· involving a commercial nuclear power plant.· 

. 
The .safety process that has produced this enviabl.e record involves incorporation 

of safety characteristics as an integral part of the reactor design. As 

outlined here this involves the design of the systems for reliable normal 

conditions well within safe ranges, and the provision of a containment system 

to limit the consequences of extremely improbable accidents if they should 
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. oicur .. :The containmen~ systems ihvolve multiple barriers for retentiori · 
.. 

6f radiOactive mate~i~ls ~~illustrated in.the slide. ih~~bulk:of.the ~adio~ 
. . 

.a~tiV~ materials are contained in the individual fuel pJns. Radipactive 

. material outside of the fuel P.ins;. or \>Jhich .. niight escape· from.: them,. i~_. ._. 
. . 

. contained within the reactor.primary.coolant system. And the primary coolant 

syst.eni "is surrounded by a low leakage con.tainment building .to 1 imi.t the 

·s~read 6f radioactivity if there should be a.·release from the reactor coolant 

system. 
I 

Some of the key features of the FFTF design related to its safety of 

ope~atip~ are illustrated in the next few slides. 

The reactor, shown here~ is designed ~ith emphasis on stability of power 
' 

production and continuity o.f cooling flow, to assure that under all . 

. operating conditions the rate of heat generation and the rate of heat 

removal will be matched so that temperatures will remain within design 

·ranges. 

In the event of abnormal operating conditions, the plant reactor shutdown system 

will respond automatically, shutting off the. power production and maintaining 

suffi.Cient cooling for removal of the residual heat from the radioactivity 

of the core. For assurance of hiqhly reliable o~eration, two separate 

independent systems of shutdown rods with their associated instrumentation 

and cir~uitry are provided, either one of which is sufficient to fulfill 

the function. 

The reactor heat removal system is designed to aisure continuou~ reactor 

cooling under all conditions of operation. The system includes multiple 

components. Only· one of the three separate cooling circuits is illustrated 

here. The system is further designed for the cooling function to be 

continued in the event of a leak in the system or in the event of loss (~ 

electrical power for operation of pumps and other major equipment. 
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' ' Th-e reactor building has two particular features of note-- (1) the 

radioactive sodium systems are contained within well shielded steel lined 

11 cells 11
, containing a nitrogen atmosphere to prevent fire and the spread 

of radioactive sodium in the ·event of a radioactive sodium leak.. The 

system of 11 Cells 11 is surrounded by a very low leakage steel building, 

which would contain "radioactivity in the event of any release from the 

reactor coolant system and leakage from the 11 Cells 11 
•. 

This total system is designed and analyzed to assure its capability to 

contain radioactivity in the event of accidents more severe than any which 

are considered realistic or credible during the life of the plant, thus 

the term hypothetical accidents. The entire plant is designed also with 

~tructural margins and design features so that safe shutdown conditions 

can be maintained· in case of severe natural "disturbances such as earth-

quakes or tornadoes. 

Supporting these design features, the response to plant accident conditions 

:has been analyzed and evaluated in detail. Analyses were performed for the 

response to malfunctions within the plant, to the occurence of natural 

phenomena, and to hypothetical accidents involving failure of plant 

safety systems and leading to meltdown or destruction·of the reactor 

core itself. These analyses have shown the adequacy uf the p}·otective 

design features, the capability of the plant to sustain the effects of 

the natural disturbances, and the capability of the containment system 

to contain radioactiyity in hypothetical accidents. 

·The design and safety analysis has been the subject of an ext~usive 

independent review. This review included detailed evaluations by 

organizations independent of the FFTF project within both HEDL and Department 

of Energy. The Safety Analysis Department ·is an m·ganization reporting 

directly to the Director of HEDL. The Safeguards Council is a group of 

senior managers or technical experts providing advice to the Director of HEDL 
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on matt'ers of safety. Hithin DOE the Nuclear Power Division provided 

independent review. The FFTF is a project of the Department of Energy 

and as such is exempted from formal licensing. However, under· Departme~t 

of Energy policies, a comprehensive technical .review comparable to 

that required for licensing was requested and obtained fro~ the Nuclear 

. Regulatory Commission (NRC} and Advisory Committee on Reactor Safeguards 

(ACRS}. 

This review process .was initiated in 1970 with submittal of the Preliminary 

Safety Analysis Report, describing the plant and its preliminary safety 

analyses in two volumes, shown in the slide. The review of these volumes 

and further information submitted in the course of the review was carried 

out during a period from 1970 until 1973, at which time complete 

agreement for FFTF construction had been obtained .. During 1974 and 1975-· 

further information was submitted and discussions were held with NRC 

·with respect to specific design features related to the total containment 

safety margins. Design details and issues in that area were resolved 

in 1975. 

The Final Safety Analysis Report was submitted in seven volumes in early. 

1976 and underwent an extensive review, with additional supplements and 

responses to questions resulting in its growth to ten volumes. This review 

process was completed in 1978 with agreement that startup an? completion 

of the ~cceptance t~st program of the FFTF is safe.· The NRC and ACRS 

d1d ~ecommend further researc-h and development and plant aoditions· with 

respect to additional inspection of sodium piping and. additional containment 

provisions for very extreme low probability accident conditions involving 
'. 

the meltdown of the reactor ·and its escape from the primary coolant system. 
I 

Such mollif·ic.:ations are not required for plant startup and initial operations 

but they are under study with respect to the possibility of future additions. 

I 
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. The desfgn. capabi.lities of FFTF systems and. the validity. of saf~ty. 
. . . . . . 

. a:n·~_lyseS_ are- bei·ng· c<;>nfi r~~-~ in. 1 arge meas.~r~ by the pro·g·r~m .o·f :. ·. · · · · 

pne-6p~rational and operation~l testing. which is now in.p~ogress~ 1~ 

. ttii s. ·program,. the ope~ati ng .and. safety systems' and the ·operating.· 
. . . . .. :. 

procedures, are systematicall.Y.·chec.ked· out and plac·ed in service~· The 

rea.diness of the plant an·d its· operating crew are verified· as each. new·. 

plateau in the program is reached. 

I . 
In.conclusion, FFTF safety is assured through a comprehensive analysis 

and review program which has been carried on throughout the design 

and construction and will continue during startup and operation of the 

plant. The FFTF will be starti~g up in the near future, and it will be 

a safe operation and a good neighbor. 

' .. 
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