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My dear Mr. Kammerer:

A constituent of mine has recently
brought to my atterntion the attached article
which appeared in the November 10 issue of
Business Week maga:zine entitled "Downsizing
Nuclear Plants."

The piece raises several interesting
and innovative policy questions relative to
nuclear energy. I would appreciate receiving
from the Commission a commentary on the article
itself and the referenced "downsizing" research
in Canada, the Soviet Union, France, and some
countries of Scandinavia,

Your expeditious attention to this
request will be appreciated.

Sincerely,

o bl

Mr. Carlton Kammerer

Director, Congressional Affairs
Nuclear Regulatory Commission
Washington, D. C. 2055¢
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Downsizing nuclear plants

Over the vears, the nuclear industry has
built larger and larger reactors o pro-
Guce electric power. Such reactors re-
Guire elaborate safety systems because
1hey operate at high pressures and con-
tain large amounts of radioactive mate-
ria. But mow Canada's government-
owned puclear company 15 going in the
opposite direction. It is developing the
cheapest and smallest reactor ever de-
symed for commercial use Instead of
procucing superheated steam to turn
eiecirical generators, it will produce hot
waer W hea! buildngs The Canadians
clam that 1t is so safe it can literally be
oyt ir basements tw replace conventional
furnaces

The reacior, known as Siowpoke, is
ne'=p deveioped by Atomic Energy of
Canacz L. (AET), which has aiso suc-

cessiL mArrétlec 2 power reactor

en-a= a5 the Candu Bu: Siowpoke
wh.on swancs for Vsale low-power critica.

Project Slowpoke's Milborn: An “inherently sale reacior

exjeriment” will penerate a scant 2
the-mal Mws of power—just enough w
hea: a large hute or building compiex
Tne ioea of using smal reaclors w
prodde heat is also being explored in
Scandiravia. and the Soviet
Ceiyr @anc has been usec ir. Some mili-
sipaications Bui aEC believes that
smene 18 the safest and ieas! expen-
v €vswes under consideration Al
= .gr tne roneep: is still ip the Lest
ale Lo eempany esuitmates (it 1t aar
toe reari0 Tor @ 1ttie as S50 M)
by 5 Ut to B3 2 thermyu. ¥,
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up, 11 could be practical.” concedes one
Canadian utility executive
Extreme simphicity. The key 1o both the
low cost and safety of the system 1s its
extreme simplicity of design. The reacior
is modeled after small, pool-type re-
search reactors used at many universi-
ties Its vesse!l is a 25-ft -deep concrete-
lined poo) dug in the ground. The smal!
fue! core is immersed directly in the
water-filled pool The puclear reaction
heats the water in the poo! to 190F, and
the heat is removed through a double
loop of heat exchangers that isolate the
heated water from the radiocactive core

Unlike commercial power reactors,
Slowpoke Goes not generate the higk
temperatures typical of large reactors
As a result the rescior does not need w
be pressucized zl.minating the need jor
expnaive anc potentially faulty safet:
gsieme suck as the one that {ailed a!
Thres Miie Island Nor does the fuel con-
wain encugh plutoniver
W be pracucal fur weap-
ons Neaguetion

“If we want to put

.
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FLalttons Clope W JRdjue
Rave L D€ (nher-
~ entlv safe without enp-
neere¢ salery sysiems
anc simpie enough 1o bx
undersiood by the pup-
lic” argues John W
Hilborn, Siowpoke proj-
= ect manager. Hilborn
’f savs that Slowpoke is
-7y designed so that the re-

‘ action canno! continue
unless hydrogen atoms
i=  present in the waler re-
flec: nuclear particles
back into the fuel rods
1f the water wouid over-
heat and begin to boil,
the bubbles forrmed
would redouce the
amount of water arcund the core, and
the reastior would siow automatical:
Moreover. if the water would boil com-
pletely away, he ados, the nuclear reac-
tion would be unabie Lo continue, and the
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the air withou: ety afdidonal cooling

Untencded Thr Caradians are banking on
the inherent safety of the reactor desipm
W pare opurating onsts They argue that
cuntiant, on-site mornitoripg—which
typicalls acvunis for 25% of the opera-
g ereis of 8 valll? =18 NO! PPCESALT
L 2§ : Ay, AL _"».:.r.'vc' Teallu? i
safes ir many Wuve than one t¢ WD
(w0 fave weess save Himoer al

bhojas W praif apjeonal for & Vs I
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which sevvral scaled healing rearturs
couid e inspected weekiy but maninored
from & singie remote contro! targ

Still. the poblic 18 not Likely 0 tan
readily W the i0es of having radiation
sources in building basements, huwever
safe the reactor. “Can you imagine the
response of the public If we start puttir,
reactors in basements all over Otwaw s
asks one Canadian epergy official *-.
the remole monitoring concep! is a.- st
certain not to fiy in the U.S. where the
Nuciear Regulatory Commission re-
yuires constant surveillance for opera:-
ing reactors and where public opjosition
W nuciear power is intense

But AEC is ening the world markel.
where it has alreagy built a solid reputa-
tion for 1ts 600 Mw Candu reactor The
Slowpoke could shore up AECs sales,
whict have been hurt by msing fears
over nuciear safety Wity 3 scant 5. %
profit on sales of $432 rullior last year,
the company badly needs pew producis
and it expects w have a prototvyx of the

Canada’s Slowpoke
will be just big enough
to heat a large hote!

healing reactor reagy by 1954 That
would give it 3 procuct at the opposite
né of the specirum tha! enpid nave
sirong sales apiea. in the face of rising
prices for ol anc natural gas
Acceptsnce. There are indications that
the worié will be recepuve to wie Siow -
poxe concept. The Soviets, not bothered
by public opposiuon, started up & & M=
neating reacior in the small wem of
Dmitrovgrad last January anc now the:
are buiiding two much larger pressur-
ized units 1o supply heat w the cties of
Gorki and Novovoronezh. And the
French are developing a pool-type reac-
tor called Thermos. That reactor, which
produces 100 Mw of thermal energy, 1s
being considered for heating up to 3C,000
homes in Grenoble 1f the project 1s
approved pext summer, the reactor could
be in piace as early as 1985 at an esu-
mated cost of $100 million In addition, a
similar project 1s being pursued jointy
by Sweden and Finland

Officials at the Canadiar company
point out that their Slowpoke sysiem
Goes not require the elaborate core-cool-
ing safepuards of the larger reactors,
anc it eliminates the need for Cisirict
gistribuuion sysiems requirec for 1he
French and Sovet approache: Hiltwen
mainiains that inerpensive SiowToke
will offse: the economues of scaie of the
bigpe: prujects And be foresees 15 use
in many parts of the world & > ere retre-
jeum 15 expensive and st heating
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Tomiichiro Shirasawa
Chairman
Japan Atomic Power Co.

1 went to the U.S.S.R. on July 23 and spent about
ten days there, with Chairman Hiromi Anisawa of the
Japan Atomic Industrial Forum, We had been
invited by Chairman A. M. Petrosiants of the
U.S8S.R. State Commitiee for the Utilization of
Atromic Energy (GKAE),

We spent our time mairly in Moscow, Leningrad
anc Yerevan, where, under very well planned and
thoughtful arrangements by GKAL, we visited
GEAE, the Ministry for Power and Electrification
(MINENERGO), two nuclear power stations (RBMK;
large scale graphite-modercted boiling water-cooled
reactor and VVER; PWR type), five research insti-
tutions under GKAE, and a nuclear component
plant under the Ministry of Power Machinery Produc-
tion (MEM).

The total installed capacity of power generation in
the US.S.R. at present is 250 GWe, thermal power
providing 182 GWe, hydroelectricity 42 GWe, and
nuclear power 10 GWe, about 4 % of all. According
to information from MINENERGO, large-scale
nuclear power is planned in European Russia with
capacity to be doubled every five years.

Two Nuclear Power Plants

The stations we visited are in Leningrad and
Armenia. The Leningrad Nuclear Power Station
is on Finland Bay, to the west of Leningrad, at a
distance of about 2.5hrs by car. Two RBMK
reactors are operating there, each of a capacity of
1,000 MWe. No. 1 Reactor started operation in
December, 1973, No. 2 in July, 1975, and two more
are under construction. Since this is the first nuclear
station in the U.S.S.R. of the 1,000 MWe RBMK
1Y'pe, construction and operation are both con-
tucted by GKAE.,
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In the Leningrad Nuclear Power Station, periodical
inspection 1s carried out over a period of two months
every two years. GKAE is proud of the very high
capacity factor, which was 73 % in 1978 (with total
outpu: of 13,000 GWh) and 78 % in the first half of
this year. The exposure dose of workers is 0.85
rem/vear on the average and 3 rem/vear at the
maximur,

The plast operates on a five-shift system, each
shift comprising 20 workers. We were informed
that in the [.S.S.R. emplovees of nuclear power
plants generally receir . more favorable treatment
than those working at hydro or thermal power plants
in terms of wages, working hours, meals, qualifica-
tions for pensions, etc. But the qualification criteria
for nuclear reactor operators are very stric:. In the
case of Leningrad Station, after passing the operators’
examination, they are required to complete a three-
year on-the-job training course, and then to pass on
to the next-phase examination before they can
become regular operators. Even after becoming
regular operators, they must take an examination
every year. Furthermore, after an operator has leave
from the plant for two weeks or more, he must
submit documents to his supervisor for inspection
and return to his job site.

We drove about one hour from Yerevan, the capital
of the Armeria Republic and arrived at Armena
Nuclear Power Station, built on a hill. The reactors
are VVERs of 440 MWe. No. 1 Reactor started
operation in 1976, and No. 2 Reactor is under con-
struction. Tr.2 reactor has six loops of six horizontal
type steam generators. The plant is designed without
a container, a special feature of Soviet design. The
gross generated output was 1,090 GWh, which seems
rather low for the high availability factor of 857 of

ATOMS IN JAPAN



t vear. This is because full power has not yet been
attained. Since this plant is the first in the U.S.S.R.
to be located in an earthquake-nrone area, a number
of tests are being made and opei:iions are conducted
with extra care.

Periodical inspection of reactors and turbines are
'é'Jamed out once every four years (for about thirty
davs), and the fuel is exchanged every year, the fuel
exchange taking rbout 10 ~ 30 days, including
mainienance works, The reactor was undergoing
fuel exchange when we were there, The water for
the plant comes from a river 8 km away, because the
neighboring land is farm land. There are two pump-
ing stations. There are two cooling towers for the
condenser, two towers for one reactor. The staf!
work in six shifts, each of 42 workers, The qualifica-
tions and training of the operators at this plant are
somewna: difierent from those of the Leningrac
Atomic Power Station. but we found that here too
tney are very sirict, with examinations anc training
conductec constantly. The exposure dose of the
empioyees here i1s 0.8 ~ 0.9 rem/year at the nighest,
anc the average 1s 0.08 ~ 0.09 rem/year. The plant
is eguipped with hornzontal steam generators anc
many loops, ané no container. We exchangec views
or. these points, and the view of the Soviet plant
staff is that “efforts for safety should be concen-
trated on prevention of an accident rather thar pro-
tection afier the occurrance of an accident. With
adeguate safety precautionary measures, a contaimner
is not necessary.”” We were interested to hear these
views, which reveal a different concept for safety
measures from ours. The aseismic equipment, such
as the shock absorber of the plant, was manufactured
in Japan.

Most of the planned nuclear power plants in the
U.S.S.R. are to be located in European Russia, and
according to the latest survey revealed that the
seismic areas have been further extended over a wide
range. The Soviet specialists with whom we talked
showed great interest in Japanese aseismic technology,
anc asked many questions of us.

Comments on TMI Accident

Ve asked the Soviet specialists to comment on the
Three Mile Island accident in the U.S.A. Thetr
comments were as follows:  After replying with &
sernous look “this could even be considered as an
nwmigue by the oil majors” and went on saving
“Tne structure of nuclear reactors, operationa

September 1978

systems, the aspects of quality and guantity of
operators in the Soviet nuclear power plants are quite
different from those in the U.S.A. Therefore, an
accident like the TMI could never happen in the
U.S8.8.R. Nevertheless, the TMI accident was a very
good lesson for us, to the effect that we must take
special care in new technologies.”” Concerning the” |
Soviet plan to use atomic energy for distnct heating,
as reported by a Japanese newspaper recently, we
were informed that a plan to construct nuclear
reactors in the vicinity of major Soviet cities is being
prepared, and that reactors to serve Odessa and
Gorki each with a population oif 1 million are being |
designed. We were very interested in this bold plan |
to provide reactors adjacent to these cities, and look
forward to the successful outcome. 3

-
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Fast Breeder Reactors

The fast breeder reactor, BN-350 (loop type) was
in operation at Shevchenko at 65 % of planned
output. It is 8 dual-purpose reactor, i.e. for power
generation anc for production of {resh water from
seawster. BN.600 is 2 tank-type reactor with 600
MW electric power output, now at the final stage o.
copstruction, with the necessary sodium already
filled and thc fuel about to be loaded. The design
of BN-1600 (tank type) is now geoing on. The
choice of the type for the future, tank or loop, has
not yet besr. made, as technical evaluation is not
completed, and it will wake some time to reach a
decision.  But it appeared to us that most of the
designers favor the tank type. The real introduc-
tion of the FBR as the base load is taking longer
than the initial forecast, and fuel-scale operation
may start around tbe year 2000.

Nuclear Waste; A Painful Issue

The management of radioactive waste, especially
high-level waste from the reprocessing of spent fuel,
is a focal issue in the L.S.S.R. as in many other
countries. Spent fuel ir now being stored in the
U.S.S.R., but storage is for a relatively short peniod
of time. It will soon become necessary to reprocess
such fuel. Various aspec.s of high-level radioactive
waste treatment and disposal have been studied, but
there are still some technical solutions to be found.

The heavy machinery plant in lzhora in the
suburbs of Leningrad mainly manufactures primary
components of nuclear reactors, and production of
the reactor pressure vessels with projected nozzle



. would reduce the cost of electricity 1o ratepavers and impr ¢ the utilities” cush ow position and the abil'ty to
ohtain long-term financing for the cleanup of TMI-2, the stutf states. The inclusion of umt | in th* rale pase wouid
nermit the utilities to recover fixed operation and mainienance costs and interest chiarges on the nue .« fuel of
about $26-million and fixed cost on investment of TMI-1 of about §70-million, according to stafi caleulations.

The report, “Potential impact of Licensee Defauli on Cleanup of TMI-2." has not been reviewed by the
commission,

THE EUROPEAN INVESTMENT BANK HAS ANNOUNCED ADDITIONAL LOANS FOR CONSTRUCTION of two

nuclear power stations in Belgium totaling about $172-million, The funds will be divided equally to support work
_ at unit three of the Doe! station near Antwerp and the second unit at Tiliange near Licge, Tue | S-year loan was
~made at !OJSW 5 Brigelectric Finance, a company set up by the Belgian utilives.

'ITH HOT WATER FROM FORSMARK-3 HAS BEECN RECOMMENDED by
and municipal power companies. In g report 1o the government, they ssy using
hot water from the reactor. located 75 miies north of Stockholm. for heating wouid be more economizal than
using existing oil-fired heating plants and huilding two new large coal-fired plants in the city, providing the nu-
c.car heaung system can be used for at Jeast 10 vears.

Thne project woula cost about $1-piliion 10r pipelines. two-tiirds of whici. would be in underground tun-
nelc. plus $200-miliion to $400-million for hea: exchangers and other equpmen: at the reacior. which is now

i, the early stages of construction. The systen: which could pe in operation in 1988 17 ¢ go-ahead is given next
vear. would reduce Greater Stockhoim's oii consumntion by about |-million tonnes yr.oor the equivaientof . ~
soma 3250-miliion at current prices.

Utiiizing reactor-suppiied heat has beer, proposed before. but the State Power Bourd, which owns 755
¢f the Forsmark nuclear station. has been iuiewarn 1o the ides since 1t wouls mean o reduction in elestrical
production capacity. However. based on siower mational electrical consumption foresasts pius o proiccied “sur-
rlus™ of elaetricity due to votzr approval ths spang of putting as many as {2 reactors on sireum in Sweden,
the State Power Buard 1s now more favoranic 1 addition. the povernmen' 5 anxious (o reduce fossil fuel con-
sumption to help cut the nation’s heavy balunce-of-pavments deficit

Forsmark-Z. which was originally intended 10 be 2 1 050-Mwe reactor. has heen scheduled to be in opera-
ton in 1985. There are two other reactors at the station, both of them 900 Mwe. They are now being started
up

The report to the government proposed two different configurations for adapting Forsmark-3 into 2 unit
producing both heat and electricity. The first is a so-calied direct heating system which would have capacity of
2.000 Mwth plus 300 Mw of electricity. The second version would have back-pressure turhines, which could
produce as much as 2,400 Mwith with no electrical output, or 1,700 Mwth plus 500 Mwe. The final configura-
ticn selection would depend on future power and heat forecasts for the nation and Stockholm areu

The Forsmark heating system would be in operation until national electric power demands regnire the
unit 1= be converted to full electrical output. This could mean that the heuting system would be used for as
little as six years, which would not make it economical compared to the cost of building the new coalfired
plants in Stockholm and the continued use of existing oil-fired plamts. However. if used for 10 yeurs, the Fors-
mark heat system would be economicaliy feasible. These forecasts depend on oil and voal price developments.
The report recommended that a coal-fired cogeneration plant, consisting of two units. cuch with o cupacity of
1.000 Mwth and 500 Mwe. be built near the Forsmark nuclear station for 1se when the unit 1s needed for
electricity in the future. Existing oil-fired heating plants in the Stockholm region would be muirtained as 2
reserve heat supply or for peak Joads.

Despite Sweden's urgent need 1o reduce oil consumption. the report’'s proposal will undoubiedly be op-
posed by antinuclear forces who object to nuclear power being made more essentiai than it 15, Prime Minister

Thornyoern Faelldin, head of the antinuclear Center Party, has expressed doubts that the proposed project
would be econonucal - Hob Skole Stae! bt




o RANC?CEA) AGAIN PL ANNING TO BLILD A MINI-REACTOR PROTOTYPE for urban heating. The
masssarial a I'Lnerpr: Atomigue, which was fosced 1o shelve earlier plans for its 100-Mw Thermos minie

S eacton prototype (NW, 10 Nov 77, §), now 15 iryine 1o sell the notion of nuclearsproduced heating 10 Grenobiz

in southeast France. Grenoble — 2 city of 100,000 - is looking senously at the idea, but city officials say

strong doubts persitt. One 13 whether Thermos 1s capable of the job. The mini-reactor heats water to 120 C

but officials maintain that on ihe coldest days they need water as hot as 180 C for effective home heating.

CEA officials are unperturbed. “There are lots of systems that function at this [120 C) Jeve!” says Jean-
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Claude Michel, CEA's director of Privest Thernmo  Obviously eager 1o exploit the Grenoble opportunity, CEA
officials at the Centre ¢'Etndes Nusicaires de Grenobie (Ceng) are nevertheicss studying way's 1o adap! the re-
cooling svstem 1o attan higher waier temperatures,

o Grenoble offictals, for therr peot, ars siavmg obiestive unti they recetve more technical datz from Ceng
This could take 3¢ least several monchs. Providd «¢ 1o shnica’ «oluuons can be found ang anproval of loza! residents
won - netther of wivzh ¢ certain a0 b poin' - Thermos mught 2t last see reality. But one CEA officid!l concedes
it 15 “difficult 10 envisage”™ constru o guthonization much before 1982

I Granobie chonsss to s4=2nd o1 axastng of- o ¢oai-fired neating facilivies, the French government may

still help finanze 2 Thermos proiots . g2 CL A s site 2t Saciay. What has heinec resurrect the beieaguercd Thermos
project after twoe scars of dormancy v saviocs eting fuel oic prices, French officials say. Bu: they carn give ne
hard cost compansions antil a protatuoe is hyilt

Besides urh » neatmp. CEA officials say an additiona! potential use of Thermos is desalting seawater.
thougii there are .o curremt plaps 1 use it for this, Another mini-reactor developzd by CEA may be used by

Conada 1o powior an jochreaher (SV 57 Fob ol Named “Chaudicrz Asance ¢0 Sene™ or Sustem CAS. thss

reactor can range from 406125 Mo Fonee’s Alsthom Atlantigue. under license from TEA. i in 2 youn! venture
with Canad s Co atewn 1o sel the wuvoareazin: But aside from the specific proposal to supply the resctor
system for the ( anadian icehreaber 10 pint venture has no formal plans vet for marketing it eisewhere

= Tim Keciry, Panis

PRIMARY SYSTEM PRESSURE DROPPID) LOWER THAN PREDICTED durning the firs: 500 seconds of juss of
fluid test simulatung a break i a sma!l pipe connected 1o a large pipe supplyving cooling water 10 the nuciear
fuel core. The test is the third w 2 senzs on small pipe breaks — similar 1o those that caused the Thres Mile
Island accident - being conducted 1 the S0-Mwth Loft -eactor located at DOE’s ldaho Navonal Engineening
Laboratory

The transient oceurred during the first part of the test when pressure was droppng rapidly and the
covlant approached the saturation o below boiling — pont. The flow from the break was discovered 10 be
higher than expected. a discrepancy that is still unexplained, according to an NRC source. IT it is found to be
in the computer code. it wili probably lead to a change in the code for small pipe leaks. savs the source. An-
other possibility is there coul! be addimional leakage of water through other valves which could be repaired.
he noted.

Throughout the experiment, winch lasted seven hours, all instruments functioned as expected and all
significant events ogcurred in the expected sequence. The experiment began wath the opening of a valve simuy-
lating » smaii pipe break. Tie reactor and the pnimary coolant pumps shut down at tne initiation of the break

Steam and water were siowly discharged throush the break to u suppression tank where the sieam was condensed.

In response Lo the changing svstem pressure, emergency core coaling systems were acuvated, as expected.

The rests are part of NRC < progiam of confirmatory research designed 1o study the effectiveness of
systems intended 1o provide emerpency core cooling in case of pipe hreak acadents. Data from the experiments
18 being used 1o ot zase WRCs abibity 1o confirm mdependently the margins of satety that have be.~ estimated
durinn heensing revi'ws

Austrian. Fmng b, German and Tapaness scientists observed the experiment and will assist in the aetailed
analvsis of the teste thy Somrec say -
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WASTE HEAT FROM TWO TEST REACTORS WILL BE USED TO HEAT BUILDINGS at the Commissariat 2
I'Energie Atomique's Centre d 'Etudes MNoclones de Cadarache this fall, replacing 2 coal-fired heating system.
A $1.5-million installation being built nov = il save heat the reactors normally vaste through their cooling
towers. The heat will warm the buildings. *1=ing 6.020 metric tons of oil equivaient per year.
" Being built by CEA subsidiary Techinicz'ome, the system depends on a 30\« heat exchanger that will
_~~""" tun on the steam generated from the rea=t:: secondary cooling circuits. The stzam is generated by two ex-
perimental reactors built within the last 1% vears at Cadarache. They are the Prototype @ Terre (Pat) for sub-
marines, and the Chaudiere Avancee Proton ne (Cap). A Technicatome oificial at Cadarache called the heat.
ing system “the future” not only for instaliations like Cadarache but aiso pe'rochiemical and chemical plants
which create much waste heat, The Cacarac)« svstem should pay for itsell in enerpy savings in three years,
CEA estimates. The Technicatome official 2isc noted that a similar system using nuclear-generated heat for
-  domestic home heating is still under consic<-ation by residents of Grenoble, Frunce.
FIVE STATES COULD HAVE NUCLEAR INITIATIVES ON THEIR BALLOTS 1+ 1980, 2 new survey by e
Atomic Industrial Forum shows. The s1vc. viatas that citizens groups in Main. un¢ South Dakotz have suc-

ceeded in qualifying initiatives for nucleur piover bans, The Muine initiative, 1 it resses either the state iegs-
lature or 1s passed by the electorate. woni! r=enjt in the shutdown of the Main¢ 3 2nkee nuclear power piant.
The other siates in which petitior u+ "ang circuiated are Washington. Misc uri and Arkansas. The

Arkansas petition 1s being circulated by ti '+ pwond Alliance and needs 42.74- sienatures by July 4. It
would authorize the state Department ' | =r 2y 10 orger the cold shutdows of meciear plants cue 1o emer-

encies and order nuclear prower curtail o+ there are economis alternati 25 o if waste disposal faciiities
aren't available. The Missour initiative neeas | 50,000 signatures. probinhi's the operation of nuciear
power plants until 2 permanent waste ¢+ site 15 1 operation. The Washi et pelition prohibits importa:
tion and storage of nonmedical radioaciv ¢ . cwies unless permitted by an intw1si>is compact. It needs 123,711
signatures,

DOE READY WITH REMEDIAL PROZP 1 TO CLEAN UP AEC-MED PROJECT SITES

DOF’s office of general counse 1+ © rdinz this morih to the GMice « { Alanagement & Budget pro-
posed legislation authonzing the remed:iu! ¢ sram 10 decoataminate sites forme v used by the Atomic
Energy Commussion and the Manhattan ®:< =eoning District (MED) project a1 sunsequently released for
utirestricted use without complete rad "cicarance. The program — estimo 2 10 cost from $150-370.
million - aiso includes sites that were dec o ninated and then releasec for nres ricted use, but have
been found to require further remedial i ‘o comply with more stringent crit<na the Environmental

Protection Agency is promulgating, DOT ¢ v.icee say

DOE is preparing to request propr=ais froun cantractors to manage the propram, a source notes. DOE
will also use contractors to prepare envi- i+ nial impact statements which v ill b required on some pro-
jects,

Some former AEC-MED projects arc =\ eady undergoing cleanup becau ¢ DOE has been clearly iden-
tified as having authority under the Atcmi Lneigy Act of 1954 in that the ¢ ortimination was the result
of work done entirely for AEC. the source ~»v . National Lead of Ohio is 2 comtiator for a project in
Middlesex, NJ., where work is beginning 11z June. Enwvirosphere, & subsidiar: ¢! Ebasco, is conducting a

cleanup at a site in Jersey City, NJ. DOU I+ co anthorization of $10-million for FY 80 for the current
decontamination projects. For FY81 it ropoorioel Sidumillion, but President Carter cut the budget for the
current two projects to $11-million, the <o 1 DOE's proposed legistztiny is enacted, expenditures
would be increased to eventually cover w1 s, he notes

The legistation would extend DO v Bonew 1o all former AEC-MED preir2ts where responsibility
his not been established as clearly DOL « (1. ~ownree says, 1t would also provide anthority for DOE 1o work

& NUCHHONICS WEEK o April 17, 1980



renoble
T the water lemperature
eC tubes us in Standarg
primary pumps instead
ture and the second dnuvther esiunated 4
or changes nudge the temperature up slightly more. Peryes Sg
Some Grenob)e officials maintain tha: on coldes: days water a3 hot s 180 C s neeged 1o effective
homs ‘eating. But CEA officials reply that many sy« em: function a. the 120 Cievel, anc tha: (he eadiuons,
10 gegrees inakes the nuciear urban heating sysiem na: much more allracuve
Nevertheless. the 100-Mw prolotype will cost an estimated $62.5million 1o OUIIC out 07 & tota! invest.
ment (inciuding eircuiation pives for the vitiage: of roughiy $100-milion Ever vt myyo- Stdi2 3ic for the
Prototype project, Grenobie Mayor Huber: Dubedou; remains uaconvinced tha: Thermos is the oes: uption

6 NUCLEUNICS WEEK o October 2,1980

for his eity s heating needs “The CEA provec: s hut cost one cent fur (e people of Grenoble,” Dubedoy;
sud

City officials estimate the Auclesr heatung unn coujd save Grenob's 2¢.000 metric tons of oj) equivalen:
Per year. CEA says (11 figure is low. and that acugl Savings could be between 30.000-35.000 MTOE per year,
The CEA is continuing work 1o refine technical ang €conomic aspects of the Proposed project and expects to
Present a full dossier 1o the city of Grenoble by early next Spring. A public Inquiry will follow, afier which

One drawback . ironically, is that CEA wants the prototype buil within CENG, on Grenoble's outskirts,
for technical study during Operation. But this site is not ideal for the Portion of the city thay would receive
the heat, and wjj) mean the need for longer Supply pipes and add $125.-t10 %1 S-million in building costs. CEA
officials look on this as the expected extra costs involved with Prototype projects. And Perves notes that,
Wwith the new French law passed this summer which encourages the development of F rench urban heating,

TMos could find a large potential marker iy, provineial France if (he Grenoble Project comes 10 fruitjon,
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othérwise “Sersithe earthquaks

by earth can senously weaken the struc f;; :
ture. Often, saitable building materials o R ey
are bard to come by., Wood, reinfarced ;M4 .

concrete and mild steel are good enaten-” & = I y A A

aks; bricks and pr concrete "are 7 , o
oot suitable for earthquake zones.” "o ” I1 %
. Altbough the frontiers of seismic eagi-_ o\t | s e
mﬁ'l}d unresol ved «x - ' : o,

wies, there 3 -adot pf sound, R 5, Ty bt - /M

advice thal eREINEETs CAD gIve - o ¢

1'fs the growing market for
plams. With its eyes oo the
~ ‘Middle East in parucular, CEA has de-
signed Thermos 20 serve this purpose as
well A standard 100-megawal! mode!
could provide 30,000-40,000 cubic metres
of drinking water

No wonder CEA 15 keen that the
Grenobie project shoul¢ go aheac as a
showpiece for Thermos. Arguing their
case, the reactors designers make the
following points
® Safety. The reacior incorporates well-
tried tecnnologies. will use CEA's new
low-enriched “Carame! fuel, will be
built (insicie the agency s existing Greno-
ble premuses) largely undergrounc &nc
will be covered by an anu-rssile dome
Demands on its components will be well
below what the components are designed

energy ol shock waves from an earth-.
quake California has withstood recent
carthquakes well. Difierent pieces of & =
buiiding -are connected by matenals.that
cap retain their strength when their shape
is altered. Loads are distnibuted round
the building, which sbsorbs shocks much
a: =+ so<alled monocoque shell of an
airc.zl. 0oes. ’

In a country with experienced engi-
neers, that s easy to'do. One carn predict
accurately how a given structure will
behave, given the forces that will act on
it. What the experts cannot tell so easily
is the forees that will be unleashed by &
given size of earthquake Predicting
earthquakes themselves 1s still largely
guesswork. Moval: 1t is berter to err on

the safe wde 10 building to withstand. Further, the reactor vessel

will be submerged in a pool so thai-=[

Nuclear reaciors the worst di¢ happen—the pool wouid

. e provide emergency cooling and confine
/ French model\\ e any leax tc 2 small area

\ ® Fuel ecopomy. A third of France's

) primary energy consumption in 1979

., T AeAl 0t into heating its residential and office

sector, 305 of the country’'s oil imports
go on heating. One Thermos would save
at Jeast 26,000 tonnes of oil a year while
-burning only one tonne of uranium.
@ Opersting coots. Even at present price
Jevels, the operating costs of Thermos
Jook significantly lower than those of
fossil-fuel-fired plants. In future, the cost
comparison should look berter still.

Critics of Thermos, however, can mar-
shall strong counter-arguments. Take in-
vestment costs. TO build the first Ther-
mos and adapt the CEA’s Grenobie site
10 use hot water from the reactor will cos!
roughly Ffr250m (360m, On top of that.
connection (and modifications) to Greno-
ble's existing town-heating network will
cost a further $36m. The CEA has also
had to modifv the output temperature of
Thermos to allow it to use the town’'s old.
narrow pipes

These addinonal costs are worrving
considering that Grenoble 1s virtually the
only French town thai boasts an exisung
hot-water-distribution system of any size
at all. What would be the economics of
Thermos in towns that would have 10

— e
Whilk wmost wesiern nuciear industries
are responding to public pressure to site
reactors as [ar from built-up arcas as
possible, France's nuclear agency, the
Commissariat 4 ['Energic  Atomique
(CEA), s pressng ahead witl. s reactor
calied Thermos specially designed 1o be
embedded in towns. Intended to produce
pot electriaity but hezi—eg. 1o feed into
urban hot-water networks—the reactor is
small. only 100 megawatts. Nor has it yet
go! past the drawing board. But last
month the Socialist-Communist-run town
of Grenobie agreed that Thermos would
be & technically feasible answer to its
heaung problems

Anc an acceptable one” The final deci-
sion will not be taken til! April next year.
The CEA hopes Thermos can capture
sales—and give France's nuclear industry
s lead—in two markets. One 1s the mar-
ke for heat for homes. faciones and
offices. typified by Grenoble: 2 100-
megawall! svsiem ought to be able to
prosiae heat enough for 50,000 1o 70,000
peopie (assuming 10% of peak demand is
me’ by supplementary local heating)

11¢

- uilATop *district-h

"One smal eammp'e: Mg@n"&u, Ty T WA Fe
contarusabon of the gravel and - x{"tk " ¥

. urbanion.. A smore typical Frenct'

.-the imer':m‘.pmumbly.'h'mud L.
“wse, eg,oil-fired district beating > 5 2% |

“bl¢, the money needed 10 ostall Thermar
- could sgve twice as much zoergy i used
- instead oo insulation of buiklings. siesy

scratch”? Greooble is & Eomuderable &

might need to build up s heat load
progressivelyrover ime belore rea vy
level that would justify usiag Thermaos %z -

“The critics argue that, even

they mamtain, is Thermos eves the bex -
nuclear- option: on the ‘whole, it mughe
make more sense to baild reactors 40
generate electnicity to drive ehectnic hex
pumps. : AN

b
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New vaccines

A possible hat
trick

Vaccines are close to becoming available
that promise to hold at bay three particy-
Jarly nasty bugs—the prolific virus thal
causss the dangerous hver disorder,
hepatitic B: the elusive herpes viruses
that produce cold sores, certain genital
diseases (and even, on occesion, brain
damage): and those artfu! dodgers of
antibanes, the bactyia that cause gon:
ortruea. None of these vaccines would
have been possible withou! the explosion
of knowiedge and techmical virtuosity

wrought by biochemiste 1n recent vears
Vaccines work by exploiting the body's
ability to recogmse foreign invaders and
produce antibodies against them. In the-
ory, all you need to prime the body to
produce antibodies are the disunctive
markers of identity==the antigens-——car-
ried on the surface of the ofiending
organism. In practice, mOsl vacanes
serve up these surface antigens with the
whole organism: having grown the nas-
ties in the laboratory and then killed or
weakened them in some way (O ensure
they are no longer infectious. Not so the
new vaccines against the hepattis B and
herpes viruses. Taking full advantage of
modern purification and separation tech-
niques, these vaccines zerve up the sur-
face antigens alone For good reasons
Research teams trying 1o develop vac-
cines agamnst hepatitis B have faced 3
major headache: how to get sufhaent
supplies of antigen, given that the virus
refuses to grow lustily in ordinary labors-
tory cultures” One answer 1s 10 extrac
antigens from the blood of persistently
infectec pecpie. there sre an estimatec
200m carriers 7 und the world This 1s the
source that a team of researchers, led by
Dr Maunce Hilleman, at the Merck insti-
tute for Therapeutic Research in Pennsyi:
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o January 12, 1821

MZMORANDUM FOR: Commissioner Gilinsky
Commissioner Hendrie

THRU: William J. Dircks V64 / e/ s
Executive Director for Operations . ’ -

FROM: James R, Sheea, Director
0ffice of International Programs
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- CONTAINMERT OF SOVIET REATTORS
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gsions with VWER-2ZE(
oLn2r members 0f ine

The articie describes
capability to purge

2 ‘pment anc piping, in
cuum to be establisnes
, in order to prevent
ne air follows, &fzer

C

A
(& 24
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"' wrilten by A, M. !
the £ii=Unior Hezt zngine
¢ conirp) system," whiCr has :
gir fror tne compariment:i surrounding orimdv,
he early steges of the blowcowr, thus enadliing & vacu
5y cuenching the stear wemeiring¢ irn tnese comoe~imeris

ustwerd leakage, It is not clear wnetner venting 07 t
¢ 40-50 hour design vacuum perioc. -
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The article indicates that such & system hac beer dssigned ir the USSR by
November 1978, and that such systems were being installed in the USSR and
in other socialist countries. You may recall tnat an NRC team visited tne
USSR in February 1978. We saw the Armenian 440-MWe units, one in operation
(since 1976) and the other being tested for startup early in 1878, The gas
scavenging and clieanup system of the second unit, as described to us at
that time, involved only collection by blower, condensation, filtering, and
re}ease. No mention was made of holding the collected air for optionz’
relezse,

Tne 1000-MWe PWR prototype reactor being built 2¢ Novovoronezh (with severz]
more clanned) is being built with a classic cylinarica] containment buficing
mece of prestressed concrete. As noted ir the enziosed summary of tne
Luzust 1920 reguiations for nuclear district nezting stations, district
nez=ins veactore also will neve cors2inmenc: (:ir. CSUrE 2). Srescressac
cerivest COPCITRAABNS Bujldinct ere r.annes for TVEse unile, prototyger ©F v

YR Sas
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'C:ﬁﬁissioner Gilinsky
Commissioner Hendrie -2

are under construction at Gorkiy and Voronezh. On the other hanc, we hzve
no indication that the large, graphite-moderated, pressure-tube bofling
water reactors now -2ing built (several in operation), have any contzinment
provisions,

The 440-Mde VVER's and the pressure tube BWR's constitute most of the new
nuclear electric capacity to be commissioned in the USSE during the next
few years, 1% appears that tne more modern designs (the 1000-Mw PP's
anc¢ tne district neating reactors), wnich are the reactors expectec ¢ pe
exoor<ed anc installed in the USSP starting in the late 1930's, will de

.47 in containment struciure:.

" ' { - "t st ’ =< i S
Joe _ewin, a2t ORNL, who has beer following sefety ceveiooments 1n 20vies
- + . i Iry " - . %
fserntle, provides us witr tng CoZumentitipr usec in Tne TwC enticsuTes
grd 2L ung AnTowm] Transiatise 2f INCISEUTE .
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Jame: r., Snez, Direztor
¢¢7ze 0° Intern2tiorzl Programs

tnciosures:

. 1878 article from
Teoloenergetiksz

t. Trersiazior trom Aug. 13EC
journal Atomit Znerev
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In the August 1980 issue of the Soviet journal Atomic Enerz. inere

appearec the following:

"Officia) Documents

Regulations for siting of nucleer district heating stations anc

nuclear cogeneration stations for radiation safety.

(Supplement to 'General rules for safety of nuclear power statior:
. during des‘en, construction, and operation.')
This wes promulozted on 5 October 197 and ic now part of tne

enere’ Rules' 4ha*t we receivec in April 1%

i~ $mgr nwedisspble near serr o4ty boundevy gitue’
setzied are2’, witrn poesitie mocificesion for Arctic cities.

2' FRoutine operz=iona! dose to tne public <20 mRem/yr. exclusive
0¢ the thyroid ¢.uncs for wnich = 60mRem/yr. for kias, while integrel populatior
dcse :.1:‘ Per=inan/yr.

3) Under DBA incividual dose beyond the stztion exclusion arez
— 1C Rem excluding children's thyroid glands The integral populztion

5
dose == 10° Rem-man under worst weather conditions.

Cogeneration Stations

1) Minimum distance to cities in accordance with population of

-3
city (10°7) 2 >100 =300 >500 - 1000-2000 = 2000

Distance to city limits, km 10 12 18 25 v

*for over 2,000,000 population each case is judged individuglly,

S.ozlementar; safety criteriz for both boiler stations anc cogenerezion

3°E%i0ns;

LB



1) ECCS for any primary prescire envelope brezlk
2) External catastrophic events must be considerec for D2i's
2) Airplane disaster - Zoﬂﬁﬁﬂ.airo1ane € 70C km/hr on &
7m2 area - with fuel burnup
b) Blast wave - < 0.5 kg/cm2 (~7.4 psi bp) for= uses
"_ ¢) One RPS channel must remain operztive anc one contzinment
boundary.

3) Containment, wiz~ pessible ructures, must D sesstedle 1ir

ang*esion s¢ =rEs 21t ssandi~:’ integis 43 demorscritie
- 2 Bayn g $ . wgpiis L qses gamepss WUTE OF LN 0B S61°3
AN provirisr: fiv wpgeel veTAvE s, Lneilment, ant
dispose’
‘B 1iguic wasee: mutt be clsenes uz ¢ =,T recycle
-
£) Fuel integrizy 1imize are stricter tharn for APS
€' GSefore startur - & F4-27 SAT chzt dnll ces Ooreot  lest Q2%

must be approvec

Heat Gric Protection

1) Intermediate loop - with mechanical KX fror primary to inter-
mediate to grid - (L HX on station territory.

2) Pressure must ascend through HX surfaces to Grid.

3) Primary loop activity<10X MPC in accordance with NPB-76
(Radiation Safety Stcs.-76).

&) Grid must be shut off auto. when 2 1imits are approachec."”



