
f""'.· .· 

SEP ·l 8 1969 .-

-,··., 

~~th Edison. :c~y- · 
7~. West ~: st.:reet . · ., . 
Chica~o,, l~o~:· ~0690 · c • • 

· .... : '. "' 

1; . " 
Att~Uon~ ;~~- w. ti~." ~e · ~-:" 

. ' 

~is~t tO- u~ Prestd.@t 

. .• ~ 

. . DISTRIBUTION: 
' . AEC fUB.LIC. DOC. RM •.. ,(2,) 

Do~ket .Fil~ ~~ 
DR.Reading· 

· DRL· Reading 
RPB-2 Reading 
R. S. Boyd. 
T. Eng.elhardt, 'occ 
L. Kornblith, 00 (2) 
N. 'Dube (2 enc.) 

'' J ,( . Saltzman·, SLR 
. D: ·-skovhol t .· ·. 

' . F. :·c~il:i.rtEi'~': _; 
H. J)enton . 
H •. Steele,: (2) _ 

bee: A •. A. Weil.a,, ASLBP 
. . . H. J. · MCAlduff ,' OROO 

E~ E~ Hail, GMR/H , 
J •. A •. Harrls; PI · ... 

. . ·, ·j ~ 

> -~ . 

The Advblory Coniriitttea ~n Jteaetor Safe~fds 'lut& Com.pU~f;;d·, . . : 
tea review of y~r·_application fo~ a license to Qp.elratte 1!he,,..,.-_ ,.· 

.t {-

~ ' ' 

lltesden Nuc~ ·pow:~. f>tat1on Unit ·2 _at po.~ ·lev~-.up:_·t<)_'.' ···: r 

as27 -meg~atta. (t~~) ... ~ . .. : ~ .-,.;:-·~- .-· ' ... 

;":.,~,;~-·~ .. ~~--o~~- to;~~~.~.'.nlie8~hn -ts~~1-~··os, .· •. ~_ •..•• fo_,/;'x •.. · __ : .. ; :·~- -~·-,, 
.... -, _:··· . ; 

:'._. ··,.-
~- ~- ·: . ~ 

. ' 
••• .... l 

:. -~-
, Original .Sign~.d .lif 
. Peter .. A~. Moms 

.r,,·-··. ..,:; .. f ' -· J -

-- .-·::.- .. : -~- ;, ·. 

, · ;. , _ . J?etei A. 1r0rn.s. 1)1,r<teiO~ '··., 
:·"'' ·. '~ . ' n1vtston of Reaet~ :!.~~big 

. . ' . - ,.. .. . . ~ 

Encla~.uret. . ~ . -' 

E •. Tremfil.el, IP ~. _, 

'.> 
. '. . 
. ' 

·'- . ., 
. . · l 

AClW' ,ltep()J..'t dtci 9/!J..()/69 
J. ·R~ Buchan~n, .ORN!. · 

... 
' 

•. : 

•'. . ,. . ··:: f., • 

. ·~~ ... 

OFFICE II> -~------DRL-:-RP------- --------DRL-:-RP------ ·--------DRL~RP----- -·----DBL-------------· ·:-·----------------------- ________ · ________ c __ _ 
~ .· . ~. t . '' : 

SURNAME... ·----HSt;eele!-hs--- ----RI.Tedesco --- ----R-S-Boyti--------- ---.R~"S------ -------------~~:----------- --------"-~: _______ · __ _ 

DATE Ii> -----·-9-fl6f69------- -----9-/-------/-69------ ----9/------/69----- ----9/------fh!J-----· ·------------------------- ·---------------·---
Form AEC-318·(Rev. 9-53) AECM 0240 u.s. GOVERNMENT PRINTING oF,,CE, "'" o-au-011 



~I 
'... ,a- " ~-·· t• .. ·~J .,_,. 

·······~ 1

ADVl.YCOMMITTEE ON REACTok.s.GUARDS . . ~. . . 

UNITED STATES ATOMIC ENERGY COMMISSION 

WASHINGTON, O.C. 20545 

Honorable Glenn.T. Seaborg 
·chairman 
U. S. ·Atomic Enet:gy Comm:Lssion 
Washington, D. c. ··. 20545 

September 10, 1969 

-
Subj eft: • REPORT ON. DRESDEN NUCLEAR PoWEfy" 6'fATr0N UNIT 2. 

Dear Dr.· Seaborg:. 

During its 113th meeting, September 4-6, 1969, the Advisory ·Cominittee on 
Reactor Safeguards. completed its. review ... of the application by the Common-
wealth Edison Company .,for a ·license to operate Unit 2. of the Dresden . 
Nuclear Power: Station ·at power levels up to 2527 MW(t); the Committee 1 s 
review for construction was based on a design power of 2255 MW(t). +he 
(!ommittee had previousiy met with the ap-plicant for a partial review of 
the application during its llOth meeting; June 5-7-, 1969,. and its lllth 

·meeti,ng, July 10-12, 1969 •. · Subconimltt.~e meetings with the applica~t were 
held on May 2'7 and 28, 1969, at the site, and on August .21, 1969, in 

·washingtori, D. c. In the course of the review, the Committee had the 
·benefit.of dfscusSions with the applicant, the .General Electric Company, 
Sargentand Lundy, Incorporated, and their consultants; of discussions 
~th the AEC Regulatory Staff; and pf the doctfu.ents listed.· 0th.er nuciear 
'facilities at the site are Dresden Unit i, which has been in operation 
since October 1959, and Dt:esden Unit 3, which is similar to Unit ? and is 

· in an advanceq stage of .construction .• · The General Ele·ctric Company's 
Midwest Fuel Recovery Plant is under construction at a separate adjacent 

. site • 

.. . . The application covers Units 2 and 3, but this report ·applies to Unit 2 . 
· ·only. The. application as it applies to Unit 3 will be reviewed when its 

construction is nearing completion. ·The two units are in most respects 
identical, but some facilities and services are shared by Units 2 and 3, 
and· some also by Units 1, 2, and 3. The Committee has reviewed possible 
intaraction among units, and also the temporary arrangements nec~ssit.ated 
by operation of Unit 2 while Unit 3 is still under constructiqn. It is 
believed that the phys~cal measures· 'and administrative procedures .to 
·isolate the operating un~ts from construction activities, a.nd to provide 
all safety associated services. to the operating units, are adequate. 
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Dresden Unit 2 incorporates important developments since the design of 
previously licensed boiling water reactors. The developments include 
use of jet pumps inside the vessel with an external primary recirculation 
system _of. reduced·•f!ize, improvements· in engineered safety features, and 
increased power density •. 

The Committee reported to you on the construction permit application for 
this Unit ori November 24, 1965. In its report, the Committee referred to 
the'extensive development program being conducted by the General Electric 
CompaTly to substant.iate the de.sign. bas-is of several features, including 
jet pump monitoring and _syst.em stability~ metal-:water. reactions, instru-

. mentation, and plow-down. and emergency. cooling. The Commi1::tee also recom
mended. that speciar attention be given to other features of the design. 
Further tecoimnend~ti~ns applicable to Unit 2 were contained in the Commit
tee 1 s report of August 16; 1966, on the appliGation for a construction 
permit for Dresde!l Unit 3. ·.The Committee is satisfied that proper atten
tion has:been given to tµese matters -- additional verification of some 
items will be'obtained during pre•operationai tesl:ing and·the initial 
operation a_t power. 

Many improvements in safety features and procedures have evolved since the 
Dresden Unit. 2 provisio]'.lal constructiQp permit was grante.d, as a result 
of the work of reactor suppliers, the AEC, and others. Some of these im
provements have_ been discussed in recent. AcRS ccmstructiqri permit anq 
operating license reports. The applicant has agreed to incorporate several 
of these improvements in Dresden Unit 2. These include an improved emer
gency cooling sysj:em, flooding protectioI1 for' the emergency.cooling pumps, 
provision of an i~terlock to prevent depressurizatiori by the automatic 
pressure relief sµbsyst~m·if low-pressure emei"gency core cooling pumping. 
capability is lost, and ~nstallation of a strong-mot:j.on seismograph. 

The applicant: is reviewing the seismic· design of Clas_s I structural and 
mechanical components of the plant and will complete his anaiysis before 
the reactqr goes into operation. In the event that changes to the plant 
should be found necessary, such changes will be made on a time scale to 
be agreed upon between the applicant: and the Regulatory Staff. 

The Committee believes that, with the present state of knowledge of the 
. per f::;rmance of the r,:ccs and the cours.e of a postulated loss-of-coolant 

accident, the containment should ~~ inerted during operation of the reac-
.. t~~~ However, it is re¢ognized that inerting increases problems of in

specting for andrepairing leaks in the primary system~ It is recolllI!lended 
that the requirement for inerting be periodically reviewed as operating 
experience and further knowledge from development work currently underway 
are obtained, and as ot}:ter means of eliminating the hazards from accident 
generated hydrogen are found. · 

'I' 
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Based on'Dresden Uriit 1 experien~e, the applicant stated that it will be 
difficult to maintain during service the very low rate of1,1eakage, through 
the steam line isolation val.ves used for accident analysis .at :!Ehe: time of 
the. coqstruction permit review, and has proposed subs.tantially\ la~ge.r '·. · 
leak rate limits thari those tecorrnnended by the Regulatory Staff. <;The 
Comniittee believes ·that the leak rate limit recommended by the St~·~f., , .. 
shoµld be met when the plant is.put into op~ration. The Committee recom
mends that the applicant propQse a program to ameliqrate this situation 
and to assure.tha·protection of the public from excessive releases of 
radioactivity thr6ug~ the cl6sed valves iri the unlikely event of an acci
dent. This study should be· completed as soon as po,ssible, followed by: 
necessary corrective ~ction. 

The automatic p:ressure relief subsystem should b.e modified ·so that at 
least the.manual actuation of the subsystem would not be prevented by 
any singie failure in the s~bsystem. 

The.Committee believes.that; for. transients having a high probability of 
occurrence,. and for which action of 'a pi:otective .system or. other en$ineered 
safety feature is vital to· the public h.ealth and safety, an exceedingly 
high probability of successful action :f.s needed. .Common failure 'modes 
must be C:onsidered ih ascertaining an acceptable level of protection •. In 
the event of a turbine trip, reliance is placed on prompt control-rod 
scram to prevent large rises in primary system' pressure •. The applicant 
and·his contractors have devoted considerable effort to provide a reliable 
protective system. However; systematic failuTes due to improper design, 
operation, or mainteriance could obviate the scram reliability. A study 
is in progress on further means of preventing common failure modes from 
negating scram action, and of design features to make tolerable' the con_. 
:;equences of failure to scram during anticipated transients. The applicant 

f:lans to consider the results of this study and incorp.orate appropriate 
provisions in Dresden Unit .2. 

Several matters are .still under discussion between the applicant and the 
Regulatory Staff. These include review of the need for separation of 
redu~i:!~nt components of the standby gas .treatment system, and final revi.:. 
sions.to the technical specifications,; The ACRS believes these matters 
can:be resolved by tpe applicant and the.Regulatory Staff. 

Dresden Unit 2, like other reactors recently licensed for operation, has 
not been designed to permit the currently required high degree of accessi
bility for in-service inspection of the primary system boundary, including 
the -pressure· vessel and the main steam lines. The Committee believes that 
the proposed procedur'es for in-service inspection are adequate for initial 
operation, but believes these procedures should be reviewed at the end of 
a five. year period to take advantage of experience in the industry and im
proved inspection techniques. 

jlt. ·~ .................. ~--.. ~- ... - - - -·- -- ---------- - -• 
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Continuing: research is .expected. to enhance safet¥ Rt ~ater-cooled reactors 
. in other areas than those mentioned, for example, P¥ ~he determina~ion of 
the extent of I;adiolytic decomposition of cooling w:<lt:e.f in the·µnlike~y . 
everit of a loss-of.:.c;oolant accident, development of instrumentad .. on for 
tn.:.service monitoring. of the pressure vessel and oth~r ·parts of i:h.e p~tmary 
.system for .vibration and' detection of loose par~s in- ~he system,. ~n4' ev~l
u11tion of the· conseqµences of water contaminati.on· py structural mate.fia~s 
and, coatings in a loss-of-coolant accident. ·As _sp~utions .to· tJ'~e ~p:'.!J>iern.~ 
develop and are· evaluated by, the Regulatqry Sta:H, appropria!=e. ~~HPn 
should be taken by. the applicant on, a r.ea~onable · tini~ scale. 

The Aavisory Committe·e on Reactor Safeguarcrs oerieves .that_; .. -H .due -r-e.gard 
is.given to t:h,e items mentioned.above, Dre.sdep. Nuclear Power'stat:i.C>n"Qri.i.~ 
2 can be operated a:t .power levels up to 2527 MW(t) without und\.1e r{sl< to 
the health anci safe~y of the public. ' · .. 

Addftio11al r~~arks by Dr. William R. Stratton are attached •. 
. . .. ·· 

. . . " . 

. · Si.nc~r~ly ·yours, .. · · · . ·. , · .. · . · 
. . . . .~ . 

·. ·. .... . ,' .. . . 

. .. . tAILc t.A .. -· ):-Ja,.l ·c:L.t...1. ... u...c . .._,,___-<.._...-·/ r - .. "' • . ... . ,. . 
Stephen H. Hanauer · . · . 

·.Chairman . . · , · · 
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Additional Remarks by.Member Dr. William R. Stratton 

. I 

I agree with tpe Committee that the applicant should be granted a lic.ense 
to: operate ~he -Dresden Unit 2 power plant; howevet, .J: di'sagree strongly 

·with the Comm_ittee recommendation for :Lner.t :a.tmosph.erie :within the contain.: 
.ment· during op~ration of this. reactor. ,.•., ·,. 

r·take this. position for the.following reasons: 

...... ·. 

(1) The several acddent preveriti'on.andacci'dent limiting 
. safeguards are sufficiently diverse and redundaqt to. : 
more -tha1' adequately protect· the health and~'.sa:fety of 
the public in the improbable event ·of a very. severe , 

_accident.· ·-For example, the performa.nce· of the emer-. 
gency core cooling complex (sprays and flooding sys·tems) 
could be severely· degraded with the result' that .. fuel pin 
_tell!peratures and fission product releases wciuld still ·• 
remain within acceptable bou.nds. I estimate· i_:hut for 

'this reacto.r ·and site the set of safety devices is suffi.: 
cient,, and tht,is, the necessity for inerting the contain.:. 

'·:· .;::~/~g~:n~e .. r· exists' as m:-: h_ave been t_h: case several 

. . •.· ": ~'c2) ' .An. ·inert 'atmo~pher~ will dis~ourage the operating ·crew 
... · , .:· ·from·· ~ntering· the conta.ininent ·at the. first oppci~tuhity · 

.. : . :,·. .. iit order .to positively identify lea.ks 'or 'other .abnormai 
' .. . .. phenomena deteeted by remote inearis •.. in· the ·$aine. sense' 

...... ··'.in·e~ting·wauld.iil.hibit the 'motiv~tion 'to perform~routirie 
·.· · inspe~tions ·'within- the con.taininent whei:i· the plant is 

. . '" :,shutdown for reasons n°.t· connected' .. with .the readtor ~ \. 
·· . ·Thus , .. it -is possible that ·the safa operation of the · 

.. ·',: .... : ~:",·.p1antmay pe.inipeded and·.some ·degradation of equipment ... 
... ,· ... · · . : ::: · .. may occur. in .. a mariner. and amount not· known .. to the .oper,.. . .' 
. \,,, :.: .. · :-, ·., ;:· . • ..... · ati_ng ,crew ~rid, conse_q~eni:ly, _:to. management~·: . .. . ' .· .. 

·: . 
·-: 

~ . { . ' ." '• . . '. . . . \ -_. ' . . . . . . . . . ' - . . . . . 
! ; • '.' ,' .-. •' } .: ·:·..,. ' 

...... :_ .. ,. · -· -CJ>:: The inerting gas ts a ~~a1 ana·:pr~sent danger"· to anyone .. 
: ' .... '>,~ ... : .. : . ~n·t~ring. th~ co~ta:inment. ev~n ·after p'urgi~g is·~·t:hought ... .· .. '' ' " 

, . ':O:· ·.• " · to. have been· ac¢omplished ~: . ,.· ·· . ·. ~ ' . . . . . 

:: .: .: ' . ... ',•· ~ . . . ," . . . . . •, ' ·. . , 

.. ~~.:-.-.·~:·f:9~:-; th·~~~··~e~son~>I. res'pec~f~lly_ s.\igg~~·t -~~d ~t-ge the,:Commis~.i~·n riot-·t:'o°:::.: 
.~.· './req~~re·. ai;i ~nert · at1I1osphere· wi thfo ·the iontainmeqt of the .Dresden Un~t 2. 

,i~:}~t~~,,,. . . . ' ' . ·.• . ·.· ...... · .. ' ' ., ' 
,. . . . . . ' •. :- . .. .. 

• '> ,· ., o ' ' •., I .. • ·~· ' 

. '. ~ .. ': .. .. ;\··<;;· .... ·" 
' ' . 

':·; 

.· .. 

.. · 
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