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O 'wcntted state. senat.
WASHINGTON. O.C. 20510

March 9, 1981 s
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My dear Mr. Kammerer:

A constituent of mine has recently
brought to my attention the attached article ;-

which appeared in the November 10 issue . of
Business Week magazine 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,
.

f f f
' j

Mr. Carlton Kammerer
Director, Congressional Affairs
Nuclear Regulatory Commission
Washington, D. C. 20555

Enclosure
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which v weal scaled heating reartors
could le m>;ected wee,dy but monitored
from a single remote contrrel br.ard-

Downsizing nuclear plants ,iW4"1'at",s'2M1
sources in building barements. however

Oser the years, the nuclear industry has up it could be practical." concedes one safe the reactor. "Can you imagine the
built larger and larger reactors to pro- Canadian utility executive. response of the public if we start puttir;
duee electric power. Such reactors re. Extreme simphesty. The key to both the reactors in basements all over Ottav c"
quire elaborate safety systems because low cost and safety of the system is its asks one Canadian energy c5cial 3 .?
they o;>erate at high pressures and con- extreme simplicity of design. The reactor the remote monitoring concept is a:: cost
tain la ge amounts of radioactive mate- is modeled after small, pool type re- certain not to fly in the L*.S., where the
ria! But now Canada's government. search reactors used at many universi. Nuclear Regulatory Commission re-
nwned nuclear company is going in the ties. Its vessel is a 25-ft.-deep concrete. quires constant surveillance for operat-
opposite direction. It is developing the lined pool dug in the ground. The smal: ing reactors and where public opposition
cheapest and smallest reactor ever de- fuel core is immersed directly in the to nuclear power is intense.
signed for commercial use. Instead of water-filled pool. 'The nuclear reaction But AEC is ' eying the worId market.
producing superheated steam to turn beats the u ater in the pool to 190F, and where it has alreacy built a solid reputa-
eit -trical gene.ators. it sill produce hot the heat is removed through a double tion for its 600 Mw Candu reactor. The
water to heat buildings. The Canadians loop of heat exchangers that isolate the Slowpoke could shore up Atc's sales,
elaan~. hat it is so safe it can literally be heatal water from the radioactive core. which have ban hurt by rirJng fe.a s
put it basements to replace conventional Unlike commercial power reacto-s. over nuclear safety. With a scant 3.1%
fu naces. Slowpoke deres not generate the high profit on sales of $432 n~11 ion last yea ,

The resetor, known as Slowpoke, is temperatures typical of large reactors. the company badly needs new products,
beirc developed bv Atomic Energy of As a result. the reaeter does not need to and it enects to have a prototype of the
Car.ada Ltd. ( AEC). which has also suC- be prtMurNPd. d'r.ir.ating the need [or
cenf s rnadeted a power reactor expeswe and pntentally faulty safety Canada,s Slowpoke
i- c as the Candu. But Slowpoke. r .tems sueF as the one that failed .at will be just big enough
s h.:r. stands for " safe low-power critica! Three Mile 1s!and. Nor does the fuel con- to heat a large hotel

tain enough plutonier
* ' " - M@p,.t-l'
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_C. lic." argues John W heating reactor in the small town of
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Hilborn. Slowpoke proj- Dmitrovgrad last January and now they
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3 -~~'' ect manager. Hilborn are building two much larger pressur.
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s1.9&;s d.; [ U-CM says that Slowpoke is ized units to supply heat to the cides ofi r
, .

g ~

designed so that the re. Gorki and Novovorone:h. And the
J.!.ri" . F;. irY'yp '1

.'6'$pa action cannot continue French are developing a pool-type reae.--T . i , ', . , .
>= W M W .d5 unless hydrogen atoms tor called Thermos. That reactor, which

.[r - ~ k ,, L - M-J kg present in the water re- produces 100 Mw of thermal ene gy, is
g'$O,...sQ flect nuclear pardeles being considered for heating up to 30.000'

-
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r - _# .-r 4%M I back into the fuel rods hornes in Grenoble. If the project is
-

c' N8 .3M"fC.9Ed 5 If the water would over- approved next summer, the reactor could'"

. . v .' '

.9 #M ' -' __ ~J:5::5E heat and begin to boil, be in place as early as 1955 at an esd.
Preject Slowpoke's Hilborrr An " inherently safe" reactor. the bubbles forr.wd mated cost of $100 million in addition a

would reduce the similar project is being pursued jointly
ergriment." siU generate a scant 2 amount of water arrund the core, and by Sweden and Finland.
the ma! Mw of power-just enough to the reattion would slow automaticaUy. Officials at the Canadian company
heat a large hou. or building complex. Moreover. if the water would boil ecm- point out that their Slowpoke system

Tne idea of using smal! reactors to pletely away, he ados, the nuclear reac. does not require the elaborate core-cool.

p-cride heat is alsn beinst explored in tion would be unable to continue, and the ing t.afeguards of the larger reactors,i

Fr: n:e. Scandinavia. and the Soviet ternaining heat could be dissipatW into and it eliminates the need for districtl

". %t. and has been u ed ir. some mili- the air minout any addidonal coviing distribudon systems required for the
t., - :.p;/.ications But Ar.c beheses that unteno.e The Car.adi:ns are banking on French and Soviet approaches. Hilho n
3.< spr.Ae is tne c.afest and ieast expen- the inherent <afety of tne resetor riesign maintains that inexpensive Siorpoke

syster, under consideratior Al- to pare o;eradng enstA They argue that siU of' set the econondes of 5.cale of the| 5w
| t < .cr. the ecneept is stiU in the test contiant. on site mor.itoring-which bigger projects And bc fore.sces its use

me tr e et: rp.ny esdr.ates that it can typien!!y amunts for 2/5 of the o; erat- in many parts of the world a ' ere patrc-t

. ~ " " rur:ct for as littic as $4,0#6 in; em of a .weter-is not necescre leum is exp r.sive and dmr. - heettr.:
~- 9 c.u: t. 5 t.2', :. therm:.: Ls, wit- Em.% . ' Ar. er.Nnded rc etur 2 53 stem are nt.: prardca; "ir ti nta

: P ;,.-w a in f-W. to SW for equwa. safe- it r any s ays than on* to which t-v:n in riuiid an elaborsu moth:nef
. . e p . craw 3:. con.entieni ;. e;... . s e a: cest * san H;; . - . n hi c:. - "Wr- t-eter tr rt N 6 and-
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-- ' Japan Atomic Power Co. h '
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I went to the U.S.S.R. on July 23 and spent about ' In the Leningrad Nuclear Power Station, periodical
ten days there, with Chairman Hiromi Ansawa of the ' inspection is carried out over a period of two months

;

Japan Atomic Industrial Forum. We hao been every two years. GRAE is proud of the very high
'

invited by Chairman A. M. Petrosiants of the capacity factor, which was 73 % in 1978 (with total l

U.S.S.R. State Committee for the Utilization of output of 13,000 GWh) and 78 % in the first half of
|

Atomic Energy (GKAE). this year. Tne exposure dose of workers is 0.85
,

We spent our time mainly in Moscow, Leningrad rem / year on the average and 3 rem / year at the I

and Yerevan, where, under very well planned and maximum.
thoughtful arrangements by GKAE, we visited The plent operates on a five shift system, each
GRAE, the Ministry for Power and Electrification shift comprising 20 workers. We were informed
(MINENERGO), two nuclear power stations (RBMK; that in the U.S.S.R. employees of nuclear power
large scale graphite moderated boiling water cooled plants generally receis e more favorable treatment
reactor and VVER; PWR type), five research insti- tlian those working at hydro or thermal power plants |
tutions under GKAE, and a nuclear component m terms of wages, working hours, meals, qualifica- I

plant under the Ministry of Power Machinery Produc- tions for pensions, etc. But the qualification criteria
tion (MEM). for nuclear reactor operators are very strict. In the

The total mstalled capacity of power generation in case of I.eningrad Station, after passing the operators'
'

the U.S.S.R. at present is 250 GWe, thermal power enmination, they are required to complete a three-
providing 182 GWe, hydroelectricity 42 GWe, and year on the-job training course, and then to pass on
nuclear power 10 GWe, about 4 % of all. According to the next phase examination before they can
to information from MINENERGO, large scale become regular operators. Even after becoming
nucl:ar power is planned in European Russia with regular operators, they must take an exammation
capacity to be doubled every five years. every year. Furthermore, after an operator has leave

from the plant for two weeks or more, he must
Two Nuclear Power Plants submit documents to his supervisor for inspection

The stations we visited are in Leningrad and and return to his job site.
Armenia. The Leningrad Nuclear Power Station We drove about one hour from Yerevan, the capital
is on Finland Bay, to the west of Leningrad, at a of the Armeria Republic and arrived at Armeria
distance of about 2.5 hrs by car. Two RBMK Nuclear Power Station, built on a hill. The reactors
retetors are operating there, each of a capacity of are VVERs of 440 MWe. No.1 Reactor started
1,000 MWe. No.1 Reactor started operation in operation in 1976, and No. 2 Reactor is under con-
December,1973, No. 2 in July,1975, and two more struction. Tr.e reactor has six loops of six horizontal
are under construction. Since this is the first nuclear type steam generators. The plant is designed without
station in the U.S.S.R. of the 1,000 MWe RBMK a container, a special feature of Soviet design. The
type, construction and operation are both con. gross generated output was 1,090 GWh, which seems
cucted by GRAE. rather low for the high availability factor of 85 % of

',

ATOMS IN JAPAN
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last. year. This is bec use full power has not yet been systems, the aspects of quality and quantity of
.

attained. Since this plant is the first in the U.S.S.R. operators in the Sovitt nuclear power plants are quite

to be located in an earthquakefrone area, a number different from those in the U.S.A. Th:refore, an

of tests are being made and opentions are conducted accident like the TMI could never happen in the

with extra care. U.S.S.R. Nevertheless, the TMI accident was a very

Periodical inspection of reactors and turbines are good lesson for us, to the effect that we must take
Yarried out once every four years (for about thirty special care in new technologies." Concerning the'

days), and the fuelis exchanged every year, the fuel f Soviet plan to use atomic energy for district heating,
exchange takmg rbout 10 ~ 30 days, including as reported by a Japanese newspaper recently, we

maintenance works. The reactor was undergoing were informed that a plan to construct nuclear

fuel exchange when we were there. The water for reactors in the vicinity of major Soviet citiesis being

the plant comes from a river 8 km away, because the, prepared, and that reactors to serve Odessa and

neigliboring land is farm land. There are two pump. Gorki each with a population of 1 million are being

ing stations. There are two cooling towers for the designed. We were very interested in this bold plan ,

condenser, two towers for one reactor. The staff to provide reactors adjacent to these cities, and look !I

#
work in six shifts, each of 42 workers. The qualifica. forward to the successful outcome.

btions and training of the operators at this plant are
somewhat different from those of the Leningrad Fast Breeder Reactors.

Atomic Power Station, but we found that here too The fast breeder reactor, BN 350 (loop type) was

they are very strict, with examinations and training in operation at Shevchenko at 65 Te of planned

conducted constantly. The exposure riose of the output. It is a dud. purpose reactor, i.e. for power

employees here ts 0.8 - 0.9 rem / year at the highest, generation and for production of fresh water from

and the average is 0.08 - 0.09 rem / year. The plant seawater. BN.600 is a tank type reactor with 600

is equipped with horizontal steam generators and MW electric power output, now at the final stage of .

many loops, and no container. We exchanged views construction, with the necessary sodium already

on these points, and the view of the Soviet plant filled and the fuel about to be loaded. The design

staff is that " efforts for safety should be concen. of BN-1600 (tank type) is now going on. The

trated on prevention of an accident rather than pro. choice of the type for the future, tank or loop, has

tection after the occurrance of an accident. With not yet been made, as technical evaluation is not

adequate safety precautionary measures, a container completed, and it will take some time to reach a
is not necessary." We were interested to hear these decision. But it appeared to us that most of the

views, which reveal a different concept for safety designers favor the tank type. The real introduc-

measures from ours. The aseismic equipment, such tion of the FBR as the base load is taking longer
as the shock absorber of the plant, was manufactured than the initial forecast, and fuel scale operation

in Japan. may start around the year 2000.

Most of the planned nuclear power plants in the
U.S.S.R. are to be located in European Russia, and Nuclear Waste; A PainfulIssue
according to the latest survey revealed that the The management of radioactive waste, especially

seismic areas have been further extended over a wide high-level waste from the reprocessing of spent fuel,
range. The Soviet specialists with whom we talked is a focal issue in the U.S.S.R. as in many other
showed great interest in Japanese aseismic technology, countries. Spent fuel ir now being stored in the
and asked many questions of us. U.S.S.R., but storage is for a relatively short period

of time. It will soon become necessary to reprocess

Comments on TMI Accident such fuel. Various aspecta of high-level radioactive

We asked the Soviet specialists to comment on the waste treatment and disposal have been studied, but

Three Mile Island accident in the U.S.A. Their there are still some technical solutions to be found,

comments were as follows: After replying with a The heavy machinery plant in Izhora in the
senous look "this could even be considered as an suburbs of Leningrad mainly manufactures primary

mtrigue by the oil majors" and went on saying components of nuclear reactors, and production of
"Tne structure of nuclear reactors, operationa' the reactor pressure vessels with projected nozzle

5icptember 19"'9
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wouhl reduce the cost of electricity to ratepayers and impr ec the utilitics' caih flow position and thc. obility to,

obtain long term financing for the cleanup of TMI 2. the stulistates.The inclu.; ion of umt I in the rate onse would
permit the utilities to recover fixed operation and maintenance costs and interest charges on the nuw .r fuel of
about 526 nntlion and fixed cost on investment of TMI.I o'r about 570-million.accordin; to staff calculations.,

^
The report,"Potentialimpact of Licensee Defauh on Cleanup of TMI 2." has not been revieived 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 Doel station near Antwerp and the second unit at Tihange near Uepc. 'li,e 15 year loan was~

.made at 10.35%gseWBdgelectric Finance, a company set up by the Belgian utiliues.

HEATING GREATE STOCKHOLM 'ITH HOT WATER FROM FORSMARK 3 HAS BEEN RECOMMENDED by
the Swedish Sta'ttweacard and munie: pal power companics. In a report to'the government, they say using
hot water from the reactor. located 75 miles north of Stockholm, for heating would be more economical than
usin; existing oil fired heating plants and building two new large coal fired plants in the city, providing the nu-
clear heating system can be used for at least 10 years..

The proicct wosld cost about SI bil; ion for pipelines, two thirds of whici. would be in undergrour.d tun-
neh. plus 5200 million to 5400-million for beat exchangers and other eqtnpment at the reactor. which is now
tr. the early stages of construction. The systen; which could be in operation m 195S if a go. ahead is giver. next ,

sear would reduce Greater Stockhohn's ci; consumption by about 1 millian tonnes yr.or th: equivalent of i, . ,
some 5250-milhon at -current prices. *

.

Utilizing reactor supp;ied heat has been Troposed before.but the State Power Bard which owns 75%

ef the Forsmark nuclear station.has been lukewarm to the idea since it would rnean a reduction in electrical
production capacity. However. based on sinwer inational electrical consumption forecasts p:us a pro,iccted "sur.

lP us" of ci:ctricny due to soter approval this spany of putting as many as 12 reactors on stream in Sweden,
the State Power board is now rnare favorabir. In addition. the govcinmen :s anxious to reduce fossil fuel con.
sumetion to help cut the nation's heavy balance of payments deficit.

Forsmark.3. which was origmally intended to be a 1.050.Mwe reactor. has been scheduled to be in opera.
tion in 1985. There are two other reactors at the station. both of them 900 Mwe. They are now being started
up. e

The report to the government proposed two different configurations for adapting Forsmark 3 into a unit
producing both heat and electricity. The first is a so. called direct heating system which would have capacity of
2.000 Mwth plus 300 Mw of electricity. The second version would have'back pressure turbines, which could
produce as much as 2,400 Mwth with no electrical output, or 1.700 Mwth plus 500 Mwe. The final configura-
tien selection would depend on futura power and heat forecasts for the nation and Stockholm area.

The Forsmark heating system would be in operation until national electric power demands reo,uire the
unit to be converted to full electrical output. This could mean that the heating system would be used for as
littie as six years, which would not make it economical compared to the cost of building the new coal fired
plants in Stockholm and the continued use of existing oil-fired plants. Ilowever,if used for 10 years, the Fors.
mark heat system would be economically feasible. These forecasts depend on oil and coal price developments.
The report recommended that a coal fired cogeneration plant, consisting of two unit s. cach with a capacity of "

1.000 Mwth and 500 Mwe.be built near the Forsmark nuclear station for use when the unit is needed for
electricity in the future. Existing oil fired heatmg plants in the Stockholm region would be maintained as e
reserve heat supply or for peak loads.

Despite Sweden's urgent need to reduce oil consumption. the report's proposal will undoubtedly be op.
posed by antinuclear forces who object to nuclear power bemp made more essentsai than it is. Prime Minister

Timthjoern Faelldin, head of the antinuclear Center Party, has expressed doubts that the pioposed project |would be economical. / Inh Skole AW 8*~ '
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,/ RANCE' EA LS AGAIN P1 ANNING TO DU!LD A MINI REACTOR PROTOT(PE for urban heating.The

,' . nudssaint a l'Enerpir: Atomique, which was fmced to shelve earlier plans for its 100.Mw Thermos mini-
"- ~~~ic' actor protntype (NW.10 Nov '77.St. now is trying to sell the notion of nudear. produced heatm; to Grenobl:

in southeast France.Grenoble - a city of 100.000 - islooking seriously at the idea, but city offi tals say
strong doubts perset. One is whether Thermos is capable of the job. The mini. reactor heats w:ter to 120 C
but officials maintaia that on the coldest days they need water as hot as ISO C for effective home hestm;.

CEA officials are unperturbed'"There are lots of systems that fun: tion at this [120 C) level," says Jean.

14 NUC1I.ONICS WEEK e March 13.1980

_

_

Claude Michel.CEA's direcim of Ponee Thermo Obviously eager to exploit the Grenoble opportuni:y. CEA
officials at the (~ entre d' Etudes Nueiraires de Grenoble (Cen;> are nesertheless stucy.n; ways to adapt the re.
conhn; system to attain hicher water temperatures.

Grenoble ofiieia!s, for ther pa .are str.in; chie:tive untf. they re:erve more te:hni:a] dat: from Cen;._

This couh! take a: least severa! motubt. Prosia d te:hr.ica'. Mutions :an be found and anrreva! oflo:a: residents
- won - nenher of win h is cer:aH a: i ; rmn* - Therres r.:gh: a: las: ser reahty. But one CEA ofn ;i. :on:edesc

it is "diffi:"h to envisape" conurum autho::zanor mu:h erfere 190.
If G e mNe choos-:s to card m n:s:m; ei:. or cord.nt:d heatin; fa:dities. th. Fren:h governmen: may

stdl help fi .an:e a Thermos pMo:3 c. :: CED 5:te at Sat:ay. Wh a has beinec resurre:: the bele:;uered Thermos
proie:t after two years of dmmane'. n sy Meun; fuel oi: pri:es. Freneh ofh:tais say. Bu: they can p.ve ne
hard cost compansions until a pmie.~ is Scih.

~

Besides urb e neatmp. CEA "IfLn!s say an additiona! pment:ai use of Thermes is desalting seawater,
theoph there are t o current plata t" mr i: for :his. Another mmi. reactor developed by CEA may be used by

,

Canada in power an icchreaker 1W : f6 M Named "Chaudiere .mnce de Senf er System CAS. this /
reactor can rance frem 4012' W. I m;c's Aisthom Atlanaque.:mde: heens: from CEA.is in a joint venture
with Canad:t's C r atom to sell the numrca:to: IM aside from the specifie proposa! to suppiy the res: tor
system fo' the Canadian icebreake:. i 4: inmt venture has no formal plans yet for markettn;it elsewhere.

- Tom Kcc|cy. hns

PRIMARY SYSTEM PRESSURE DROPPLI) LOWER THAN PREDICTED during the firs: 500 seconds ofloss of
fluid test simulaimp a break in a sma!! pipe eennected to a large pipe supplyin; cooitn; water to the nuclear
fuel core. The test is the third m a senes on small pipe breaks - s:milar to those that caused the Three Mile
Island accident - beine conducted in the 50.Mwth Loft ca:tpr located at DOE's Idaho National Engmeermg
Laboratory.

The transient occurred during the first part of the test when pressure was dropping rapidly and the
coolant approached the saturation or behm boihn;- pomt. The flow f rom the break was discovercJ to be
higher than expected, a diacrepancy that is still unexplained, according to an NRC source. If it is found to be
in the computer code.it will probably lead to a change in the code for small pipe leaks.says the source. An.
other possibility is there could be additmnalicakage of water through other valves which could be repaired,
he noted.

Throughout the experiment, which lasted seven hours,allinstruments functioned as expected and all
significant events occurred m the espected sequen:e.The experiment began with the openm; of a valve simu-
lating a snull pipe break,li.c reaerm and the pnmary coolant pumps shut down a: tne imtiation of th: break.
Steam and water were slowl dnchaiped throudi the break to a suppression tank wh:re the steam was condensed.3

In response to the changing 53 sicm pressure. emergency core conhne systems were a;uvated as expected.
The tests are part of NI;("s propiam of mnfirmatory sesearch desyned to study the eftectiveness of

systems intended to provide emergency core mohn;in caw of pipe break accidents. Data from the expetiments
is bein; used to ince:ase NRCi abihiv to confirm independently the margins of sately that have bem estimated
durine beenung renews.

Austrian. Fmnt h. German and .lapanes: teiennsts observed the expenment and will assist m the aetailed
analysis of the re ts. ihs source u)-
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WASTE HEAT FROM 'IVO TEST REACTORS blLL BE USED TO HEAT BUILillNGS at the Commissariot a '
'

l'Energie Atomique's Centre d' Etudes Nucle,hes de Cadarache this fall, replacing a coal-fired heating system.
A St.5 million installation being built nnv v ill save heat the reactors normally vmte through their coohng
towers.The heat will warm the buildings. mint 6.020 metric tons of oil equivalent per year.

~ Being built by CEA subsidiary Tednice'ome, the system depends on a 30 M4 heat exchanger that will'
,[ fun on the steam generated from the reacto:s' secondary cooling circuits.The steam is generated by two ex.'

'

perimental reactors built within the last 15 years at Cadarache.They are the Prototype a Tene (Pat) for sub-
marines,and the Chaudiere Avancee Pmtosyne (Capt. A Technicatome oiTicial at Cadarache called the heat.

,

ing system "the future," not only for instal!ations like Cadarache but also petrechemical and chemical plants
%q which create much waste heat.The Cadarache system should pay for itselfin energy savings in three years,'

,

X CEA estimates.The Technicatome'offici.il aise noted that a similar system using nuclear-generated heat for. "-

domestic home heatingis still under, consideration by residents of Grenoble, France.-

,

FIVE STATES COULD HAVE NUCLEAR INITlaTIVES ON THEIR BALLOTS IN IMO.a new survey by tne
Atomic Industrial Forum shows.The smves nates that citizens groups m Main. a"d South Dakote have sus
ceeded in qualifying initiatives for nucirr rm er bans.The M me initiative,if a psses either the state legis-
lature oris passed by the electorate.wond us tit m the shutdown of the Mainc nnkee nuclear power plant..

. The other states in which petitiort e hem; cuculated are Washington. Mitroun and Arkansas. The
Arkansas petition is bemg circulated b) tir !' gwood Alliance and neeJs 42.T Tienatures by July 4. It
would authorize the state Department M i "~a in oraer the celd shutdown ni nociest plants due to emer.
gencies and order nuclear paer curtaiH ' " there are economic alternatii es o if waste disposa! facihties

neens 150.000 signa:ures. proHb5 the operction of nucies:aren't available. The Missoun initiative. -

power plants until a permanent waste d"r .! r.c.- 8 in operation. The Mshb.;'mr petition prohibits importa.
tion and storage of nonmedical rad cacine mes unless permitted by an inte:s:m compact. It needs 123,711
signatures.

DOE READY WITH REMEDIAL PROOPN/i TO CLEAN UP AEC-MED DROJECT SITES

DOF's office of general counsel is 'r "dm: tius mor.h to the OTrice <f +nagement & Budget pro-
posed legislauon authonzing the remedb! rnram to deccataminate sites fonne'ly used by the Atomic
Energy Commission and the Manhattan Re6ering District (MED) project a,d mbsequently released for
unrestricted use without complete radicioc' / clearance.The program - esumM to cost from S150 370
million - also includes sites that were dexrmmnated and then released for unrmricted use, but have
been found to require further remedial arti. : te comply with more stringent critota the Environmental
Protection Agency is promulgating, DOE samces ey.

DOE is preparing to request proprmit imm ennt ractors to manage the prorram, a source notes. DOE
will also use contractors to preparc envi"wna ntal impact statements which v ill N required on some pro-
jects.

Some former AEC MED projects arc Acady undergoing cleanup becau e DOE has been clearly iden- ;

tified as having authority under the Atomk Energy Act of 1954 in that the cortrmination was the result
of work done entirely for AEC. the source *:'y.e. National lead of Ohio is a conf nstor for a project ini

Middlesex, NJ., where work is beginning IN: June. Endtosphere, a subsidiary cf Ebasco,is conducting aj
,

cleanup at a site in Jersey City, NJ. dol' Iro rn authorization of $10-million for FY-80 for the current
decontamination projects. For FY-81 il termicel 5| t.million,but President Carter cut the budget for the
current two projects to Sil million, the un . w. . Il DOE's pruposed legish tino is enacted, expenditures
would be increased to eventually cover ansin 5 mn.he notes.i

The legislatmn would extend DOE u e Nuon to all former AEC MED pnpets where responsibihtyn

ha not beca estabhshed as clearly DOE s. Ile mnce says. It would also prodJe antherity for DOE to work
.

8 Nt)C1 l'UNICS WEEK e April 17,1980
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A HAS REDUCED TECHNICAL OBSTACLES TO THE MINI REACTOR PROTOTh
, ,

Tng. The Commissariat a l'Energic Atomique, which hopes to build a 1004tw Thermos miniYPE for urban

. g|n. art totype to heat a portion of Grenoble,says it has succeededinraising the reactor's water exit t
'

%,10 degrees to 130 C. This provides a greater heating capacity and thus could make the system more economi
"q -reactor pro-.

< L. Wally att emperature by
. ' ' , _

' ractive in small villages (NW,13 March,14).
.M)4 ''P (CENG) Jean Pierre Perves,a Thermos project engineer at the CEA's Centre d'Et d N

-

boost. First, the primary heat exchangers will rely on straight tubes inst, says two basic technical design changes in the prototype were responsible for the wate
,

,' J ue ucleaires de Grenoble
.: .

. French (and Westinghouse type) PWRs.Second, engineers have decided to use three primary pumps inst
r temperature-

ead of U shaped tubes as in standard

of two. The first change adds about 5 degrees to the wate temperature and the sec
or S.deprees. Other minor changes nudge the temperature up shghtly more Perves

ead

ond anothe: esumated 4

Some Grenoble officials maintain that on colcest days water as hot as ISO C
.

. said.

home .teatmg. But CEA officiais reply that many systemt function a; the 100 Clis needed for effecuve
10 degrees makes the nuclear urban heating system tnat much more attevel, sr d that the additiontJ

ment (including circulation pipes for the villages of roughly 5100-million Esen w th-Nevertheless the 100-Mw prototype will cost an esumated 562.5.milhon to bulic out
ractive

*
of a ton! invest. .

. prototype project, Grenoble Mayor Hubert Dubedeut remains unconvinced tn
. i major state aid fcr the .

,: ,

at Thermos is the bes: eption
.

6

Nt;CLEONICS WEEK e October 2.1980 ,

?i

for his city's heating needs. "The CEA payed mus, not cost one csajd.

City officials estimate the nuclect heaung urut c
ent for the people of Grenoble," Dubedoat

The CEA is continuing work to refine technical and economic aspectper year. CEA says that figure is low.and that actual savings could be betould save Grenob!c 26.000 metric tons of oil equivalentween 30.000 35.000 MTOE per year,

Grenoble city officials will take a final decismn.present a full dossier to the city of Grenoble by early next spring A p bh is of the proposed project and expects to,

c nquiry will follow,after which i.

' One drawback ironically is that CEA w
. u- .

the heat, and will mean the need for longer supply pipes and dd $1for technical study during operation. But this site is not ideal for thants the prototype built within CENG, on Grenoble's outskirts
,

e portion of the city that would receive
,

with the new French law passed this summer which encourages the dofficials look on this as the expected extra costs involved with prototy2.5 to 5!$ million in building costs. CEA'j

,
a

pe projects. And Perves notes that,
'

Thermos could find a large potential market in provinciaTFrance if th Gevelopment of French urban heating,..y ,==
_..4-..

renoble project comes to fruition.
e
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SCitNCE ANDTECHNOLOGYh: .0M.. ,NE E, );. ~ '

' *- ' "''.

'
.y 2'4 -wew- ,

' ***tmikf'1:p'thstrfetah%,.,. .d.. . , o.
. 1 E[i -

I
scherstmeNansitne -terthqt:6N ,

- rer'

~ One smasi c:::npe: ingWinrycmiEnste ! 8 J/' *, ' r I / scratch?tronoble.is,ii consider ~able I

contasmastion of the gsavelaad--* * ~ p .] * y ? urbarion.,. A: snore 3ypi'ajlread? .4
, ,

might need to b' ild up its heatu
by earth can senously weaken the struc - . . .,4 - g

.':. 'ture. Often, suitable, building anntenals ^ " TN/M . .progressvelysovertime belace
'4.. ,

j*

M .g' , P level that wouldjustifyansiaig'Thanana .:-are hard to come by., Wood,peutforced4
* W} D.4 .-the interim *, presumably;'at would.;./.1use;egr il-fireddistrictbestinO"

i
,

ds; bncks and. prestressed concrete'sreM "ki
'concrete and mild steel.are good maten R % ,,, ,

;. .o
PSCTEe ~ critics arguCthat,iisannot auilable for earthquake zones;*~~% ." T J 4. w - ;*'

']f~"",7*: bis,3he* money needed,toisiiiall ? : /
'

* #{:
, . Although.the Aaption of sensuuc,ettsk[ ^ .J

""

D,
uWcould save,twice as'muchsecrgyif.amGE

'

i ,7
==ar-r-sus'fi ' '. 4| 1eies, .thereis% unresolved,=, y

g *
QQ . instead en. insulation of buildags.Giesy.#4at;9. 2f .. . y '.s , they ===tamcis'Dermos.owse the hun --advia that seigiame(s can'give.4trCaliN6;sn, g'Q;3 :. ~

' '
,

nia,'it'is senodsrd procedum.to;maks#4 ' is the' growing market for truclear- optioni on .,th'e.:whole, igan$a
.

[.

buildik flexible' gnough to absorb tbe?.; st== =='== piams. With its eyes on the make more sense. to haildtreactors:.io
T t

i '

energy of aback'weves from"an earth #. Middle East.in panicular, CEA has de- generate electncity to drive electne ties;^ ' * "

n : . . + * " .%;Q
*

quake. California' hits withstoo&recent , signed %ermos ao serve this purpose as pumps.
.. ~

*<
earthquakesiell.'.DifferEnt pieces'of a well. A standard 100-megawatt model -

"

buudmg-are conneicted by. materials.that .could provide 30,00HO.000 cubi: metres New vaccities
-

can retain their strength when their shape 'of drinking water. '

No wonder CEA is keen that the
- is altered. Loads are 'dtstributed round ' Grenoble project should go ahead as a A possible hatthe buildmg, which absorbs shocks much

a: the socalled monocoque shell of an showpiece for nermos. Arguing their gg,
airem.'; does. - case, the reactor's designers make the,

in a country with experienced engi- following pomts:
neen, that is easy to do. One car: predict e Safety. ne reactor incorporates well- Vaccines are close to becoming available
accurately how a Fiven structure will tried technologies. wi!I use CEA's new that promise to hold,at bay three panieu-
behrve, given the forces that will act on low-enriched "Carsme!" fuel, will' be larly nasty bugs-the prolific virus that

t

it. What the caperts can iot tell so e1asily built (inside the aFency's existmg Greno- cauns the dangerous liver disorder,'

; is the forces that will be unleashed by a ble premises) largely underground r.nd hepatitis B; the elusive herpes viruses

given size of earthquake. Predicting will be covered by an anti-trussile dome. that produce cold sores, certain genital
'

earthquakes themselves is still largely Demands on its components will be well diseases (and even, on occasion, brain
i

guesswork. Morah it is better to err on below what the components are desi ned damage) and those artful dodgers ofF

the safe side in tuilding. to withstand. Further, the reactor vessel antiNntics, the bacteria that cause gon-
will be submerFed in a pool so that-if onhc,ca. None of these vaccines would

Nuclear reactors the worst did happen-the pool would have been possible without the explosion
.

of knowledge and technical virtuosityprovide emergency cooling and confine
any leas to a small area. wrought by biochemists in recent years // ~ N -

-

French model . v.ei .conomy. A ihird of trance s vaccine, .ork by capioiting the body ,

(A "* , primary energy consumption in 1979 ability to recognise foreign invaders and
went into heatmg its residential and office produce antibodies against them. In the- i

! '
While amost western nuclear industries sector; 30% of the country's oil imports ory, all you need to prime the body to
tre rape =4g to public pressure to site go on heating. One Thermos would save produce antibodies are the distinctive|

reactors as far from built up areas as at least 26,000 tonnes of oil a year while markers of identity-the antigens--car.
i

poemble, France's nuclear agency,, the bunung only one tonne of uranium.
ried on the surface of the offending

Comm=criet 4 l'Energie Atonnique e Operating costs. Even at present price organism. -In practice, most vaccines
(CEA) is prennes abead with a teactor 4evels,. the operating costs of Dermos serve up these surface antigens with the
called Theranos specially designed so.be . Aook significantly lower than those of whole orSanisms, having grown the nas-'

s= hart'tariin towns. Intended to produce fossil fuel fired plants. In future, the cost ties in the laboratory and then killed or
not electncity but heat-eg, to feed into companson should look betut still.

weakened them in some way to ensure

urban hot water networks-the reactoris
Critics of Thermos, however, can mar- they are no longer infectious. Not so the

smalh only 100 megawatts. Nor has it yet shall strong counter arguments. Take in-
new vaccines against Jhe hepatitis B and>

got past the drawing board. But last vestment costs. To build the first Ther- herpes viruses. Taking full advantage of
month the Sociahst-Communist run town , mos and adapt the CEA's Grenoble site modern purification and separanon tech-
of Grenoble agreed that Thermos would to use hot water from the reactor will cost niques, these vaccines serve up.the sur-
be a technically leadble answer to its roughly Ffr250m (560m). On top of that. f ace antigens alone. For good reasons.

heaung problems. connection (and modifications) to Greno- Research teams trying to develop vac-

Ano an acceptable one? De final deci- ble's existing town-heatmg network will cines against hepatitis B have faced a
sion wi!! not be taken till April next year. cost a further 536m. The CEA has also major headache: how to get sufficient
The CEA hopes Thermos can capture had to modify the output temperature of supplies of antigen, given that the virus
sale $--and grve France's nuclear industry nermos to allow tt to use the town's old. refuses to grow lustily in ordinary labora-
a lead-m two markets. One is the mar. narrow pipes. tory cultures? One answer is to extract

; Let for heat for homes, factories and These additional costs are worrving. antigens from the blood of persistently
offices, typifeed by Grenoble: a 100- considering that Grenoble is virtually the infectec pecple there are an estimated

f

meFawatti system ouF t to be able to only French town that boasts an existmg 200m carners r,und the world. This is theh
prosioe heat enough for 50,000 to 70.000 hot water-distribution system of any size source that a team of researchers, led by

2

peopic (assuming 10% of peak demandis at a!I. What would be the economics of Dr Maunce Hilleman, at tne Merck Inste
;

rnet by supplementary local heatmg). Thermos in towns that would have to tute for Therapeutie Research in Pennsyl--

twe Economst ocTosta is isse
-

tu
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MEMORANDUM FOR: Commissioner Gilinsky-
Commissioner Hendrie

|

> cs' y. . '
Executive Director for Operations . '7)7:(t -

THRU: William J. Dircks '

FROM: James R. Shea, Director-

Office of International Programs

SU5 JECT: CONTAINMENT OF SOVIET REACTORS

.

Ir. ~. Aucus: 15 memorandum answe-ing ',orissione- Gilinsky's cuestions or
--e '::ntii n~er: Of :ne Sovie:-:uii 'oviist ReE:: - ir Fi ~ an:. : ; Eve E

_

;-: su- a y # rect:or ccr:ainne : o-a::ite ir ne 255:.. J ter, ,0 -

"Is':ne- Hen:-is ciscusse :ris surje:: cu-ing ris visi: : Finland. Tne

f::'.o.lin; it some aaditionai in#pr .a:ior. on Soviet :cr.:Einmen: pra::i:e.

Er.:losure i is a copy of c trani .etion of a 1975 3-titie from the jourr.a:"
,
'

e::cene-cetika entitled "A Svster for Locali:inc Camage Shoulc There 5e a-

-a:. Fe in :ne 'iain Pipeline's cf huclea- Powe- Stations with VVER 140
2ea:;0rs," wri tten by A. !'.. Eutrinskiy and several otner members of the
sta## o# the All-Unior. Hea- Engineering Institute. The article describes ,

a "camace control system," whier. has an interes;rn; capability to ource
sene air fror. :ne :ompartments ssrrounding primer, et tioment and picinc, in
the early stages of the blowcowr., thus enablin; a vacuum to be establisned '

by cuenchine the steam remair.ing in these compa-tmen:5, in order to preven:
outward leakage. It is not clear whether ventinc of the air follows, af.er
a 40-50 hour design vacuum period. . .

The article indicates that such a system had been designed in 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 the
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 1979. The gas
scavenging and cleanup system of the second unit, as described to us at
that time, involved only collection by blower, condensation, filterine, andj

! release. No mention was made of holding the collected air for optional
release.

Tne 1000-MWe PWR prototype reactor being built at Novovoronezh (with several
more clanned) is being built with a classic cylinarical containment buildinc
made of orestressed concrete. As noted ir the enclosed summary of tne
Au;us: 1930 regulations for nuclear distrie: hes ing stations, district
net-iac reactors also will have cor ainments (En:.csure U. Prestressed

Ii .: e:e cor.:n n en: buil di r.;; are f.anned 'o- ;"ese units. orot :y:e: :# w' ice

| |

\3 6W
_ _ _ -
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Com-issioner Gilinsky |

Commissioner Hendrie -2- !<

.

are under construction at Gorkiy and Voronezh... On the other hand, we have i

no indication that the large, graphite-moderated, pressure-tube boiling. |

water reactors now being built (several in operation), have any containment |
provisions.

|The 440-MWe VVER's and the pressure tube BWR's constitute most of the new
nuclear electric capacity to be commissioned in the USSR during the next !

.

few years. It appears that the more modern designs (the 1000-MW PWR's --

and the district heating reactors), wnich are the reactors expected o be 1
'

excerted and installed in the L'55R starting in the late 1950's, will se
built in containment stru::ures.

Joe '.ewin, at ORNL, who has beer. following safety ceveloor:ents in Sotie:
j:c r.ais, provided us wi n :ne :::umentatior, used in :ne w: en:10su-es'

e-d did r.e inferns! rar.sla:ic :' En:icsure :.

/<.

M,MA
Jamg; R. Snea,. Director
Offi:e of International Prog-ams .

t

Enciosures:
i 1975 article from .

Teoloenercetika
1. Transia lon from Aug.19E:

journal Atomic Enercy
r

c: w/ enclosures:
Chairman Ahearne *

Commissioner Bradford
W. J. Dircks

'

V. Stello
H. Denton
R. Tedesco
L. S.. Tong

|. J. Meyer
J. Lewin
SECY
OPE

1,

I 5

!

|
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in the August 1980 issue of the Soviet. journal Atomic Ener;:. tnere--

,

appeared the following:

" Official Documents

Reculations for sitino of nuclear district heating stations and

nuclear cogeneration stations for radiation-safety. ,

(Supplement to ' General rules for safety of, nuclear power statiore

- during design, construction, and operation.')
,

This was promulpa:ed on 5 October 1978 and is now part of the

' General Rules' that we received in April 1978.
4

A sumary of tne 551ier.. ocin s follows:

fu:".s!- Fea: Sur:1- 5 a-irm ' Nuclear 5cilers;

l ', Mir.imu of 2 h- #ro Oredi::able near terr city boundary ',a::ua',

se:: led 3rea), witn possible modi #ication for Arctic citie!.
.

2) Routine operational cose to tne public 6.20 mrem /yr, exclusive

of tne thyroid pbncs for which 160 mrem /yr. for kids, while integral populatior,
-,

d:se 5 10~ Rer.-man /yr. .

3) Under DBA individual dose beyond the station exclusion aree
,

_10 Rem excluding children's thyroid g. lands. The integral population

dose 510 Rem-man under worst weather conditions.

Cogeneration Stations

1) Minimum distance to cities in accordance with population of

city (10-3) - > > 100 v300 >500 1000-2000 22000
1

Distance to city limits, km 10 12 18 25 *

*for over 2,000,000 population each case is judged individually. 1

:

5.;oslementary safety criteria for both boiler stations and cogeneration

s 5:icns:
1

~ ~l 2 |;r
1

!

I
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1) ECCS for any primary pres:ure envelope break

2) External catastrophic events must be considered for 05A's
u.

a) Airplane disaster - 20-N airplane 0 700 km/hr on a
27m area - with fuel burnup ,

2b) Blast wave - 6 0.5 kg/cm (~7.4 psi bp) for% uses

~_ c) ~ One RPS channel must remain operative and one containment
-

boundary.

3) Containment, wi n cessible ru::ures, must be estable ir.
'

0: era-ion s: - .z - ' a:: ::.:n:5 ; ' in e;-i-f is demor.stra::e'

.
5, ~-y* Der' ' :# '? d" e.atte !!? rage ~~!! Os in .r.e Cer'?n

and pr 'citi;r.: f:r waste: er.:';E"I, :-et z.ent, ar.d f:r
;
,

disposal

(b) liquid waste .ur; be cleaned u: :: H C recy:le,
2

5) Fuel integrity lirits are stricter ther for APS,
'

6} Sefore startu: -t
#' al SL:. f,a: in:iudes oreo: tes dat!

must be approved.

Heat Grid Protection

1) Intermediate loop - viith mechanical HX from primary to inter-

mediate to grid - M HX on station territory.

2) Pressure must ascend through HX surfaces to Grid.

3) Primary loop activity 610X MPC in accordance with f1PB-76

(Radiation Safety Stes.-76).

4) Grid must be shut of' auto. when 2 limits are approached." ;

i

!

.

. . . . .


