
John C. K~eny, Chairman 
President's Commission on the 

Accident at Th=ee Mile Island 
2100 M Street, N.W. 
\.!ashinston, D.C. 2003i 

Dear Chaircan Kemeny : 

August 30, 1979 

Muroi)Oiiun Ednon Company 
Pou Of fret Bo>. 48~ 
M•ddl~1o ... ,.,, Prnnsv•••n•a 17os
?1.7 ~'..:041 

During the Commission hearing held on May 30, 1979, a number of questions 
were asked regarding problems encountered at the Davis-Besse nuclear power 
plant prior to the accident at Three Mile Island (TMI). Other questions in 
the s~e hearing related to documentation of certain events at Davis-Besse, 
and to our knowledge or awareness of the Davis-Besse problems through receipt 
of such documentation . I vas asl~ed specifically to determine fr0111 our 
corporate =ecords whether ve received NRC Inspection Report 50-346/78-06, 
covering the results of NRC Inspection and Enforcement Divisions inspections 
conducted at Davia-Besse (Tr. 57-58). 

Inspection Repo=t 50-346/78-06 (Enclosure l) was issued in April, 1978, 
presenting results of inspections conducted at Davis-Besse in December, 1977 
and March, 1978, The report covers a number of subjects, including a los~ 
o! pressurizer level indication which was experienced during a transient at 
Davis-Besse o~ NoveQber 29, 1977. The discussion of loss of pressurizer level 
indication, due to volumetric contraction of water ~~th reduced temperature 
("shrink") followin' the reactor trip in November, appears on pages 2 and 3 
under the section "Further Review of Reactor-Turbine Trip with Loss of Offsite 
Power" . 

As we have indicated to the Com=ission staff in prior e?rresyondence, we 
did no: receive a copy of Inspection Report 5Q-346/78-06 prior to the May 30 
hearing; after the hearing, we obtained a copy from t\e NRC's Public Document 
Room in Washin~on. 

We have- performed a further review of. the official notices that we received 
·- · or could have received regarding the November 29, 1977 Davis-Besse transient. 

We regard such official notices to include materials sent by the N~C or by the 
·"'11uclear steam supply · (NSSS) vendor (in this ease Babcock t. Wilcox' ~"B&W"). 

This review provides considerable insight into both the substanc~ and format 
of incident reporting available to us prior to the THl-2 accident. 

The e:istence of the April, 1978 inspection report is mentioned in the May, 
1978 issue o! the NRC's Monthly Operating Units Status Report (h1!REG 0020) 
(the "Grey Book") on page 2-30 (Enclosure 2). However, the brief sum:ury o! 

Metroool.lan EC.son Com:la'ly rs a Metn:~er 0t 1ne General Pu::lloc U::!rt~ Syste"" 



.. 

John G. Kueny, Cb&i:-::&: 
August 30, 1979 
Page 2 

of thi$ inspection report contaiDed 1D the Cre~ Book D&k&a no re!erence to 
:he November 29, l9i7 transient at Davia-8esu. Ihe Davu-Buse tru.lient 
is 1D~1rectly re!erence~ in a letter dated February 2, 1979, fro= B&~ to 
Met-Ed (Enclosure 3) requuting information on 1Dcidents of loss of pressurizer 
level indication . The B&~ letter transmitted to Met-Ed urlier correspondence 
between B&W and an NRC inspector in which the ~~ souaht information on events 
at all B&l.: plants vhic.h ruulted in loss of pressurizer level inAiicatioc due 
to shrink. In response to B&W's letter, ve provided information on ~ 
occurrences vhere pressurizer level indication had been lost at TKI-2 
(Enclosure 4), and ve sent a representative to attend a !&W meeting on loss 
of pressurizer level indication held on February 13, 1979, in Lynchbura, 
Vir&inia. At the February 11eeting, B&W presented the results of a 1975 
analysis of loss of pra .. urizer level indication at Arltalau Unit l. Based 
on the comments at this meeting, no action vas deemed necessary for the ~ 
plants . To our lcnovledae, no other utillcy present at the February B&W 
ueting took action as a ruult of that meeting . 

Other possible sources of information from B&W have been reviewed, bu: 
none have been found that =ait.e reference to the November 29, 1977 transient . 
No mention of it is =-de in the minutes of B&W Owner ' s Croup meetings . And, 
vhile Met-Ed receives veekly Operating Plant Service Bulletins from B&W, the 
description of the November 29, 1977 incident included in these bulletins 
(vhere it is incorrectly identified as taking place on November 30) (see 
Enclosure S) =ait.es no reference to lo .. of pressurizer level; in any event, 
the brief nature of the di.scussions included in these bulletins renders thee 
of little value in promoting undernanding of COIZiplU tru.sients. 

The last docuaent I have encl.oud vitb reference to the November 29, 1977 
tru.sient is a letter dated March 29, 1979, and di.stributed by the NRC to 
Atomic Safecy and Licensing Boards and parties to pending NRC llcensiDg . 
proceedings, including Mat-Ed (Lncloaure 6). This doc:u~~ent contains a number 
of attac:hlllents, &l.l of vh.ic:h are internal NRC COIIIIIIUCic:ations or excerpts 
thereof, u.d none of vhic.h vere rec&ived by us in any form prior to their 
~atribution vith the March 29 letter to Licensing ~ards . Included among 
those attachments is the January 8, 1979, ill ureal NRC memorandu= referre~ to 
a: the May 30, 1979, Colllmiuion baaring . Needless to u y, ve had no access 
to the information contained in these documents prior to the ~-2 accident. 

Rac:osuizing the Commiaaiao's aeueral interut in the notice that ve may 
have received of problems experienced at other plants and its particular 
interest in the event experienced at tbe Davia-Beue plant in September , l97i, 
ve have trac:it.ed u vell the various reports of that event throu&h and including 
our receipt of the reports. 
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Enclosures 7 and 8 are Licensee Event Report NP-32-77-16 and a 
Supplaent thereto ("the Supplement") submitted to the NRC by the Davis-Bean 
licensee (Toledo-tdison) following the incident that occurred at Davia-Besse 
on September 24, 1977. Aa the Licensee Event Report (LER) reflects, that 
incident involved a trip of the Steam and Feedvater Rupture Control System 
(SFRCS ) . This trip of the SFRCS increased primary system pressure causing 
the rre .. urizer power relief valve to open . This valve then failed to close 
resultins in reduction in primary pressure and subsequent safety faatures 
actuation . Initial operator response and action vas similar to that at !MI-2. 
Het-td never received a copy of the L£R or the Supplement. Generally, Met-td 
has DOt received L£Ra regarding any plants outside the CPt System. 

A copy of this LER might have been received in the CPU Service Corporation's 
offices in Nev Jersey through an informal arrangement whereby the Edison Electric 
Institute collects LEla of member utilities and periodically distributes them 
to its mmbers for their information. We have been unable to determine, however, 
from our files or those of ££I whether this particular L£R vas sent or received . 

We have nov determined that notice of the September 24, 1977 event at 
Davia-Besse and the ensuing LEi vas available to us through several sources. 
One source is the NllC's Monthly LE1l PWR. Listings, dated December 8, 1977 
{~closure 9), where information on the Davia-Besse September 24, 1977 event 
appears in a nine-line summary on page 39. This document vas received by 
Met-td and routed through the Licensing Department at Reading and the Training 
Department at IMI. The TraininJ Department reviewed the report as to the need 
for possible auidance to the operating staff. No action vas deemed necessary. 

A second sou=ce of information on the September 24 event at Davis-Besae 
vas through the November, 1977 issue of the NRC's Crey Book {Enclosure 10), 
vhere a one paragraph description appears on page 2-28. A follow-up item 
appeared in the December, 1977 volume of the Crey Book on page 2-28 (Enclosure 
ll) • These documents vere available in the Met-td Generation Library in 
i&adin& and in the Train1ng Department at TMI, but the Davia-Besse incident 
vas not identified as requiring action. 

A third possible source of information appeared on pp . ·2-3 of the 
December, !977 issue of a publication titled "Current £vents - Power ReActors" 
from the NlC (Enclosure 12). This discussion, vhUe far 1110re detailed than 
that contained in the above two NRC moutbly reports, did not mention the 
operator action at Davia-Besse -- throttlina tha high prassure injection 
pumps - vhich vas an illportant aspect in our accident. Additionally, the 
Davis-Besse transient is ~iscussed under a section on valve ualfunctions, 
not operator error . Thus, the organization of the document does not readily 
direct one's attention to operating procedures. Finally, while Met-Ed vas 
to receive thia publication, the issue that appeara as Enclosure 12 cannot 
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be located among company records, augaesting that this particular issue may 
not have been received. This aame diacu.sion was reprinted 1D a commercially 
circulated publication known as the Atomic Energy Clesrin' Houae in it' 
January 9, !.978 iaaue on pp. li-18 (tDcloaure 13). The Atomic Energy Clearing 
House is received bo~ in Reading and at TM!; copies at TMl are circulated to 
certain individuals with directions to take note of specific ite=s. Though 
this document vas circulate~ :o Met-Ed and TMl personnel, :he Davia-Besse 
event vas not identified as requirina action at TKI. (We should note that 
the monthly LER ~ Listings are also typically reprinted in the Clearing 
House document.) 

Finally, a commercially published newsletter from Nuclear Power Experience, 
Inc. (NPE) discussed the Davia-Besse transient. This document is received 
monthly in :he offices of CPU Se~ice Corporation in New Jersey, and is not 
circulated to Met-Ed personnel . The July, 1978 iiiJue carried a s~mDAry of 
the Supplement (Enclosure 14), which provided considerable ~etail on the Davia
Besse event, including the operator's throttling of high pressure injection • . 
Among the do:tens of items reported on each IDOtlthly NP£ iasue, soae reactor 
events are identified by the publisher as "Alert" items, meaning that they are 
beliaved sipificant frOID "outage causing, generic, safety, etc. standpoints" 
(Enclosure 15). The Davia-Besse transient, which appears as Ita 95 on page 
4 of the table of contents for the July, 1978 iaaue, was not identified as an 
"Alert" ita. 

With respect to the NSSS vendor, Met-Ed representatives at the B&W Owner's 
Group meetings have no record of the September, 1977 event being mentioned at 
those aaetings. At one S.W User's Group Meeting, there vas curaory mention of 
the event; the enclosed IDinutes of such meeting (Enclosure 16) coufira that it 
vaa given only liiDited attention (see paae 11) . Finally, the September 30, 1977 
isaue of the !&W Operating Plant Service Bulletin contains a twO paragraph 
report on the event (Enclosure 17). 

~ther than the ancloaed reports, there are no other publicatioua regarding 
the September 1977 event through which we would have been infor!Dee. A table 
sucmari:in& tne information on the September , 197i event contained in each of 
the sources available to Ket-td or CPUSC ia attached aa £nc:loaure 18. 

The documeuta eneloaed vith this letter are intanded to provide the 
COIIIII.isaiou vith an illuatration of our ec:tual notice of information on certain 
operatin& problems encountered at other planta . We cboae the 1977 Davia-!eaae 
evenu because of th&ir relationship to the accident at Three Mile Island and 
the attention theae particular event• have re~eived. 

I do not mean to suggest through this letter that information vas DOt 
available in addition to the doc:umentatiou we can D~ determine we received of 
theae eventa. All LEla and inlpec:tion reports are at lesat available in the 
l>"'C' 1 Public: Document RoOID in Waah1Dsto'!1. Bouever. it 11 not 1110r e information 
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on ever-y event which occurs at every nuclear power plant that 1.a needed by 
utilities . What is needed 11 an interpretation and prioritization of the 
vast numbe~ of items to which every licensee is nov exposed regarding both 
insignificant and ai&nificant problems experienced at other plants. 

Our company ' s review of these materials did not indicate the real 
siillificance of the September, 1977 event nor ita applicability to ~ 
operations. Nor did the reviews of the same materials by other utilities 
or industry consultants cause tham to analyze the Davia-Rease events any 
more closely or imaginatively than we did. In fact, as the record of the 
hearings before this Commission vividly reveals, only~ individuals may 
have grasped the full nature of the September, 1977 Davis-Beaae transient, 
the indications on plant conditions that the transient provided to the 
operator~, the operator action baaed on those indications that took place at 
Davia-Basse, and the potential effect that such operator action could have on 
the actual, but u.nrecoiJlized plant conditions. Moreover, these tvo indivi.c:luala 
vho aay have gained an understanding of the significance of the Davia-Besse 
event (Mr. Dunn of B&W and Mr . Cresvell of NRC) apparently did so after focusing 
on that transient for an extended period of time; they di.c:l not gain th.rir 
appreciation from the reviev of reports on that event from the myriad of other 
event reports available in the literature. 

While we plan to intensify our efforts to review all documentation ve 
receive of transients and events that occur at other plants, the potential for 
real benefits in our reviev vould be greatly enhanced by effective presenta
tion of the information ve raceive. Met-Ed vould velcome the Commission's 
recommendations in this area of nuclear industry communications . 

RCA: bas 
Enclosures 

cc: : s. Corinlon, Eaq. 
~. B. Jorgenson 
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d:u ant :u: :be u:i~i.a:io11a •hci:ilb •• powe: in:rouu. 

lrauto e! :ne oa;ilh:iolla, tho rtauivi:y h:a oua: h cor:e:u~ 
:o n~ove :ho oa=Ula:inc c::,ont:~:, Ticure ! lho~o~• :ht k r.avio; :>! 
the :ea:tiv~:!' traet ~u:-ina :.he oove•a:at c! coet:c: rbcf 1:'01;~1 • 
And 7. C:oupa 6 act 7 covtatn: i• .. aau:t! l::ra:o::al!y by :oot 
J~11::h Ol.lti'Ut,. 

~.a:i~c :~• ,o:utu:: o! tnt tttt. t~t reac:.o: co~lan:. •r•:t: Tavt vaa 
lovtrt( ~·r . :eia r••~!tt( ir. !:J li•i:a bt•=c :t:ti•t: on coo 
a:e&: r•n•~~tor•· S~utt t~i• vas unta~•==•~. cht lice:••• did & 
llt)ob:: c.e!co;.ala:ion lest tht s~ !i.:i:. ':':us lft&lya:.J '"""'~ !.!':.~! 
the ~•lu& rroa:•==•d i~:o :De ca l:~:atioe f~: rea::or coo~aut fl:J 
(67 X IC l ~fn~(loop) "'' prob&~l; in arro:. the lieanttt a:a:t! 
:h&t vhec !~11 poJtr cpo:a:ion ia &thieve(, tilt ae:poic: procra: 
vill )t ~~o)t~ly ca!i~:ate:. l~ c:4tr :o a~cl! t~t ~: 1~aict 
'f~)lc: . !~t l~c•~••• i••~•d 1 toc~orary ;:~:•t~Tt :~~Cit :o 
10111: 'ht :eve tt!p~•::! :•r i:~a:ta( ~! }•T • f~:!Dtt rt•Jitw C! 
tht ttt: vi:: ••~ ! t 4ata :e(c::i:r. a~d :aa.t o!act 1t. & !~t..:~• 
i=t,at:io: . :ftit cA!!t~ i s =~n•~ct:tt ue:taol••~· 

A re•itw of ~? !0~.=4. lnc~:t ~~:~:!': :ea:i n, . an! s: ~t!l .:: . 
lnco:e l~•:~u=•~: Cn•:~t! :.:i~:a:~oe, vca ~•:!o~t~ ~~ 't:t~)t: • 
'"~ e. 19' : . F:o: !hit :tv••~. IRVt:al ~Ytt:~Oftl hevr a:i••~· 

•:ett i'I:'!C!"!"t~ a: 1$: ~'we: .. ·( :~ -;' a·.t !:.t:'tllt( !l•r t ncv •~ •1:.:-e: 
ecs~!t:t 4a~:~n, c! Cftt ot:i::a:ior.t. 
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St::.:i 7.~ ~: ~~ !::.:- -e~t : ~A:: c;:a~:t c~~ :-~;tM s:a:ta, 
~o::a !a: t: ~:J•: ::::e::t~ S?~: va!~t ; t ,:a !:~ ca :~ • :=i~; a:• 
=•••~:-.&):t a r. ~ cc :'. sas:t.~: v;.::- : ea;.t:: :c ai:-i:1: a ;-:.-:t'!: ~ :a! 
a:::nl• •~e~~~ itftt r &; !;~• •~·~·• •• ce:e::::e4 ~~ ~1! ~·: £.£ 
()~3!.Cl)." tntrt • • 10.1 g~ta r:a i~tr •• :o ~~at c~na:i:~t•• 
•reaaor.ablJ ~~~ co~sia:e~:~, •~t :~arr:o:t, ~Tt:~c: c: r.~: ;.l !:? 
!:)t· . :~i ~ ~ l!t!ir.!::ve c~cuJ~. t~ !Jt co:a i 4e:ec 1~ •'= =•~=~~=• 
cr1;tt'l&• 

s-:- $:3; . c; ...... \.'!'l!t t :: &n~ i s >e:!:.t":t~ t e ••:i a!,. -=·=~~!:& : 
Spe: i!!; a-; :.;:\ ~.l.:.:. c:a~:. !:ar ~:: " :::a:.:e : =•~•::1-:i :~ \,·~•:!: =~•' 
~o: 1r.::u4e =~• ~·~::'~ :e:t::o=s. :: ~~ ~t:!:::e~ &: :t~6: =~=• 
per 1! c:r.:~a . S~ ~:::.cJ is ••••~~it~iy a =~•=~ e! :bt a:!:wa:t 
vaed !o &~&!7:• ~t:e::::' s i ;;:.&l.s &::~ & co:;.•: ~ .. :t. ~t:wet:. te:e::~:• 
loc.:at i:: ai.=il1: •r-=st:'i:a:. •::!::t• • :at "A:ce;: &r.:.e :::.tt:i, .. 
lc: :!".~• cx.~a:':.s ce ! s aa dta:: i_,e~ 1e !:lt ~:t·liO\os i:e:. s: ~::l.:~ 
ia r.o: :!ea~l1 a ::a=:.tl =••i~:aeic: )y ct!i~i:ien. 

ln!~r-..a:ion eoneueinl :he ::u:ec:o.: c! ~aeltc:o .. tt! dca::c~ s ic:ah. 
t'IOV (tit:t~ !roc t~a :.~e~:• ~It& ·~~:,.sia, va• v:.ava ;la~•• &! =~• 
tiDe o! th i s ina~: :ior.. 

Teclud.:a ~ 'ef=::.a:~oe o:: :ne al~a:ita~o~: cxi~• i:at.~l•:et de:.e;:o:l 
cv::en:!r £e v11 11 p&:: o! t nt i~co:t ~t :e: :=: ·~• t*= ~•• ~=avail
a!)le a: :he ti~• o! :.:as iaupcc: ic~. 

:heat i:e:.a a:e coea i4c:et ucr••~l vet £! ::ds :i:.t, ;e::~~~' !~:-:he: 
i:o.vu :iaa:ic:~. 

T'ISt i.~ pe:ter ir.: ervi~t~ "rao:l.~tl az:~ rtt-it¥1~ reco:-;• asao:ia:.t~ 
vit~ :od t:op tea:ir., a: 4: : povr~ . :be fcl l owic, ••;~•~~• c: 
ewer.: s ale~, vit~ '~n:s vaa ~~~• lc9et. 

11 /26/:7 • P:t:u: e~t:l:.lia: c:-:;.ie:t~ 
Cftaei<:~a: 1U:• i c:l"" : • P:o:cc~:t n n cv e~:o,lta a::; 
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a;.;rowe( 

- t~c:ec~:e •va i:a~le 

• 1r•tca: cc! ~:~t::~ !~1: 
;:-e;a:-e: 
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0 0 

A:·~·&t:r•~ i vt ?:::tG.:t A~ :t: ; .: • . 'tlc : .: ~ :r t! :~1: 
t.!~C'!t!'lt&ll, c!~!\Ctlo : t! :.::. t:t! ,ll &! -J... C*\'":.M: t :::. ;::-: 
•~ •~!~c::.:tC :t~.:.:t~t~: :::~etr.: :.: a :c::~nt~: ~: 

IJI!t3 idtn!i~;.~ ;::.:: :~ • ! as:, ~~:•~l • :ta:, o: 
4U: $.=., tilt :t•i•v ::: tea: rta\:!:a :~a:, vert i: :~ tt=.ai:. 
vn;~~rec:e~. co~ l~ a~ve:,e l~ a!le:: c!tsian a:~ 11!1 

opc+a,io~ o! :ht nw;!ea: ~owe: ~:a~: a: ar.! :i:. t~:=~s~;•: 
tnt ••~•;:•~ !i!tt!:t c! :he ;!ar·. 

';':-. t ca::a~~la :t~ ••!•• r.! :::.:ii. := ;:;.:. ;:twe: y;t:.: t : a 
va l"' c.! 21i.! r:.,/~:. '::.:.a "''' i:- ex:t't& c! :~ .. :-r=:t'~.;tt 
a::e~:.t~:• ::-:.:e::a :! ::.;; ;:.; ' !: a:.: :~ .. :c::::.:.: a ~ 
Speei!i:a:i=ns 1a!e:y li: :: baais :! :~.~ ~•!!:. 

5tttlc: 1. 1 o! ~4~i~! s::a:~ve P:::t~~:• :t::.o~ a:a:es 
t~a: i! (~~£=& tbt a:alr•~• e! :~• ~··~ ta:a ·~~ :~• 
re,·le:v o! t~t :ea: rttl.:!ts, i: is d~:t:-..io•( :~&: :~• 

Attep:•=c• cri:e:i a vert ft~: ec: , t~t 't!ic11~:! &~&t : ~~ 
doc~te:e~ o: !ec1:•~~• !. !o,los~~• 1 is •~:i::ed 
"Dc!i~itnty le,ort.- ~c: ! £liftl a Ct!i~it:cy ta~~r: ;e: 
~ 1e01.04 i s :ooaict~t( :~ bt •= tte: c! ~e=:~?:L&e:t 
vith tccbei:al Sptci ! i ca:ioe 6.t.l.,. • 

~ot oo:i!r iea tat ~1: pt~ the ~•(~i~tceo:s·o! tt:boi:e: 
S~c~!1c•tic~ t.S ~ J.t.i &!:e: the t•::a~o~atc~ val~• o! 
~ exuue~ lb.4 f:o/!t h consUt~t( ::> bt &e "e~uolvc! 
itr.. 

::Jj /';~ • P~.&lt 1 e! :7 C!Q~.;S VI$ t'C:'\a:':• l..~t~ t~l :c:a: VII 

,.:!or:at, tftt tea: l eate: c~:aiee~ :~• ~~~!: !ort=-::'a 
,er:ieaic: t~ :cc :he tea~. 1b• tea: lea(e: ~~:~ct 
o!! ae l e::tt a:er• o! t~a ,r=:e!~:t :: ~~ ,a:!:~c: as 
follovs : 

Stepa 1.!.!, 7.1 .4 , 7.1.6, ;.:.,. i.l.!, 1.1.10, 1.!.1!. 
7.1.!~. ,.1.:1, 7.t.la. •=' 6.:.:c. 
The att;tJ ~:-~cr:"tt: we:t r.ot \"t:i!ie~ ~:! t&:t!. Sr::i ~:. 
6.:. Pftaee :, Ptt~~~~i•~:es, ~t:t ::: ~~:~~~t! -~~ ~c:a:. 
fio: •••c • :r-~e:a:r fO:O:.e~~:t :!\t~tt a::o:.;:a::ie~ :!'-• 
pcr!cr=•~:t o! :~t tea: :o a~O:taa :ee r:oc•t~:• ;'~i!i:
lt&oc.. Pe:l~r:t:;. c :.:~e tta: vit::o\:: a:: •~•:"'&':.tl! ':'t\.•••vr( 
ar.( c;.~:-:ve! r:oct!;,;:t i • a: .,~art::: i:•~ o! r.:-:cc:~l~an;e 
~i:~ ~·=~~~=•: S?t: i~!:~:~c: t . t.; . 

-' -

~·.:: :; ~ .. ;·f?:~{~~~~~:~:'~?.:-\[~:-~; t:~:~·.: ~ : ·:;.-
-" .., .. _...... ... . .. ...... _... ... . .... 

.... -;-• • · • ---. ~ •· ....,.- . • • • r.. .. . 
... .. , ' . .. . . -. .. 
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0 u 

A;,ift, !"'t tta: : tt1.1!:1 ft ~: t ~ :"t •::t;!a!l:c :.: !:c:~~ •.. 
=~·: =~t ~·~·=-= ~~~··: ~·~= :,:. t~!~lp~!~=·~ ~~ :~:~ 
'~··: ~· · ::.! ~~·::. 
Aca~~. :~t rt w1a ~o noti!i:•:ice c! =~• ~~= r e: :c:~~i:a! 
SPtt \!1C&! io~ 6.9.!.&.i. 

ll/!7/77- ~ea: Dt!ieic~:y P.c7or: !ilcd by tea: !c•dc: . 

l tl ! Dt!i:ie~:y l t?or: a:a:ca *!K:ra)D~Itt~ valYtl c! 
~~~1. ••= ••d•~ !Yt: :tl: !i::.: ·~•: tx::a~ola:tt ::> :~:: 
11. \' al vea a:ca,: aDlt i! ea::a;to: a:t ! :o :r:; tt:;.e:.n: 
:! ~S: r:a:tau {S~: 1P).M 

~ftl Tt!D:!tl!)_: t t 1: !~0~ VII t: fi~VII! !AI ft&:!:: Vt !"..:!:: 

to r avitJ ea:r•po;a:ior. : t:~c~~~·• :o t!i:~=•=• ~~~t:caaa:y 
co~ttrva:ina. 

:he T&a~,~~ i~le ••~:io~ h tAd ~it no: a ic~ =~• ~•!i:i•~=r 
l e,o:: uatil !e~ru•ry 17, 1S71. 

Tbt Ot!i:iaft:~ l t)O:'! ~•• ~~= ai:ne~ =!! •• ~o:at ~· =~• 
plAn: •~Pt t~A: tad e n: •• o! ~~ C•:a c! :ht i~a)e::~o~. 

Oft Deea~bt: !), !9:1. the ttlt prosr&: canaat: rt,ute:e' 
veato: r evi tv -~~ co=entl ~1 i aau:.:; a lat;:.a:aa: !o: 
l t vitv aftd Cc:::>et::a u;e. IU). ':ne rt:;~aut t:&t u :!Ia: 
:fta ac:loaet :aa: (ot~t~:e ticr. i~~1udtl no t ea: dt! i:i•~~i••· 
A note At tbt ~o::oa o! the :t~ut&t at at ta, ~owave:, 
'"T11u it • p: tli:ina:-y revie11 onl~·. The eo:,••=- pul<art 
fo: TtY it" "i! i '' fo:-v•t~t~ !ollovi:, rt•ol"a;:i=:. c! : ea: 
de!icieftc7 ." ~ ~t:a:be: )6, 19~~. :nt vtn~,: n::at i~ 
their c~nu :tou tht n:upoh:i,~ o! u~u: llu : :att 
tc 10:~~1~ po<~t :- ~"' n~: cet t tnt a:ctp: a:::a ::-i:e: !a . 
lioveve:~ ·all n:u,oh:ioc :o t!lt U~<: ovt:-;oo:.re: ::h 
tt tpoi~: (1~: c! !~ll ?~·e: ) v'l! =-•: :ht a:ce,:a~:t 
•:•tt:ion •~~ doe• not :-ep:teeat • aa!tty eo~:t:n !~~ 
t ta tie; • : :~e ~!: ;la tta~. 

:rta vcade: • =•=•~ that thty , .. art ,:e••~:l~ •va !,.a:i.~c 
co:.u:--a:iae ~" :lie utr&polatioe ant ..-o. lt pro..-idt :ne 
tt1oh::a.on t: ::aa. ttl: t e!icit ::ey ,:i!l: c; !i:.is n~::J :~.t 
7!~ t aa :i~c. t::~: au:h rtaol~:io~ waa pro~i4•~ . :he 
ttt: ~l!l,11!'1Cy VII I t•t !:l i:i~ tO UlC:"t&air .• !~t ovt !',:Jt :' 
;tlP et :~oin: &~ov• e!:. 
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$tt!10~ :: o! A~ ;£:7 •• :. 
:wna1c: vi:: :-.. ir.: a .~ a 1 
te!a.;st!\:;ta. A: :! ::-• 
ot=i;,cr.:y aaao:;a:e! •~: 
toa: ?:o,:o$ aaa•Jo:. 

a~a:ca :~•: ::c :ts: ,~cr::~ 
' :! :~t .~,:~• t! a:: :ea: 
~ ~ ~ o! :~• •~•~c::i:~. t~t 
~~l !\a; :.:: ott~ ;:,;e: >!' !!'lt 

Or. Janua:r 2~, tt:s, 
:teo ,traor.~t! ~hith 
;o; . r~ •. rl>l'. on: l.!!, 

tht vento~ ate: =•=~ S:l~ :.:.. ll$ :o 
•~t:oaatd ~••iaot han: ca\:ula::o~• 
$alit~: p~i~:a ir !3t =4~ •~• £1 

.o •• oo~a . 

1. A ~•t•a: lotat ,ta\ ~! :.Q~6 =•~ ~~ ~~~~ ~··• ~ c~ 
ow: i~provet co:t :ooe:J. (S~ :tJ c.&:e:. :~'Y :l • 
tSi7. hat Cta::ibet a t&!ial !o;a! ~tak :.! :.:: ) 

2. T~t calcyta:ion o! L!! ahou!( usc ~~~ =•~•i!i¢a:ior. 
api£t facto: !or t~• asia! lovtl ~•:• ~· ?••~ 
occu:a &!!~ u: :ht !a:to~ ::.r tZlt. S !oo: leve:. 

l.ico11a .. pcuoc!lt1 rtviovot S~~ l!S ant uquu:oc dt::!o:a: 
ir.!o~a :1o~ ~~i~e vas ~~:nia:e( i: S~ Jlb t •:et J•~~·~ ~:. 
1976, ~ei• .. ao o.~l&ir.t~ ~nt none :al:~la:1o~ o! ~~! 
ueea cooaerwa!iYt fa::o:a '"~i~ a~t a tc:a: c! :~: co~ee:!o:: 
to tht cal culatloc. tvo o! cheat fa~:•=• (paa~ co aver•&• 
••a~on: p~tr • 1.04 a11c :he =•dial local pea& • 1.0.6) 
tot&! 10.9: a:s6- art pick•! to cocaa:Yati••lr :o cc••: .t.:l7 
pov1r tia:riou:ioft. 

Tbt c~!!ftt ccap~:e: cu~•e/au~!•:• !it ro~tioaa calc~l•t• 
thltt fac:ort for ,~. l?lt1!i: ~avtr cia::i~v:io: •=••a::, 
act nt~>:t, &U>ttally cal:"~':' a...:~o :a ••" :!lat. or eq .. a: 
co tnt 111nd calcula:i.oe n.,.o1ra. 

Or. tht !i:o: t:oppet rot :to:, tbt online cc:,.:e: 
calculattc 3.1: at till co:~i~td fac:o: o! tb111 tvo 
it&:a; 0~ tht IICO~~ ttlt thl C02P~tl~ ~a1:~1 att4 :.4:.· 
Tne van4o: ccnclutot ella: tnt 10.5! t e:to~ coult be 
rtploct c v:tn :ho •~•~•~•t.cio~td valota to celcula: 1 ~nt. 
Tht :u .. l:h•, ulcv~a:!on )'il ltet a ~iU. c! u.~ 1:'0:.'!: 
h: ~~· teat pc:!c:-M( c~ J;o\·e~t: :; • nn, ant l5 •• : 
J:".:/!t ~o: tnt t ea : pe:!or:lltt! en t>e:r..!a•~ ~. 19:'':'. 

SO~ l3~ alao •:a:es f~!~!t ca:cu!a:ion1 o! ~£~ ahe•lt 
c~:irmet :.c uae :~t :enae:-va:h•t !a::.o~1 lia:et SO!i ~l!. 
an! :.f arr ft:::~t: li:~:a &:t axce•=•'· a ct:ailtt a:.a ;y s~: 
o~ t~a: poJcr tie~:!ou:i~ft wi!l •:ac ~~ r• q~ir•~· 

. ~ . 

. . -.. ·:::: · .. " .. -..... 

. .... . 
~ •.- . · .. . . : :· -··· -· -



e 

levitv o! onl ine coo~utt: :al:ula:et :!lts at the t:oppt~ TO! :: 
vi:nt:ewn c:n~i:icr. on tlovcc.be: :1, 1Y77 • :-t¥t&le: t~e !oliovir.c: 

~ ~ !!. E. E 

l:l:~rt :•.s:~:. .... ,. ~s .sus -:~.:9" 

~:-o!-:o:e : .6!9 1;.!3) ;.n~;, -:t.;:: 

:il:s oosa:vt! a: :~t ~:: vit~d:av~ :onti:ion c~ ~ovt:~•~ 
VIti: 

ln:o:e 
Ou:-o:-e~:• 

·~ · . 1 ••• ' . . 

A rewiev o! :~1 iacort ve:aul out•o!·~ore valYtl !or til: reveal 
ai;ni! i:aa: di!!e:eaces in ~~·~racta ~~ an~ Y:. T~• reaaot; !o~ 
:beat ~i!fara~c•• vill ~~ taaaintd i~ a ~u~u:e i~a~ec:io~. 1: vaa 
1 ! 10 no:eG tha: o~:-o!•co1• ~lftftt~ 0 vaa :eatic, a;proxi:ata!; 1:: 
love: i~ ;o.,tf tnae t~t ac:ua! p,:,we: level. · Tlltll w:a::•r • a:t 
conside:1~ ·~:.uu1n6. 

U:iTtlolvet i:r-1 arc ca:t•=• &b:ti.J: vtic~ ::tt ie:c::a:i~r. is 
required io o:6er :o &acer:iac ~'!lttlla: they a:e a:ce~a~lt 
ittca. ita:• o! ~~ftcoe~lian:e o: devi&:ioc•• Uar11olvet ittaa 
a:1 identi!ie~ L: ?a:a,:aplll 4, S, 6, act 7. 

S, tx!t lnte:Yitvs 

The inopecto: co: vi:~ li:teatt re,:tsan:ativtt (dtn~tt~ i~ 
Pa:a;:•~~ :) oc Doc&:~e: t, 19~'• to •~ri:t~ tnt !i~ti=t• o! 
tht •~•pe::!cn. :nr !ol1~JliiS i:e:l v1:1 t!e:utaed: 

a. P.tvi.tv o! :ho !iove:!tar ~s. U77, t·tt:.: vitn u,a:ts :c 
na:u~~l cir:vl&:icn :•~•~i! i :y. 1n• ina~tc:o: :t~ves:e: 
:na: the :ao: ~t eon:~::at as Ft: the ,:o:tc~:aa. tfa:t• 
cnph ;) 

~ 1C • 



-- .... - .~ .. . . :r---
) 

0 

t. f. t \•i f"\. :: :~• , ,,~-,,:- '· !li'~-. sa fe:.~ ;:: .. :s ::~ c:::;. 
( P.:IJf.,r. )j 

c. -~vitv o! rt•:c tvl:y :~t! !i:it=: a: r=~t: dr:t::i~a:1a~. 
,,.,.,,.~~~ 4) 

.. r.w::v i~ t t:w:tn: o:io~ ···o~ iattt vi:~ , •• ~:o: c20to=: 
•r•t•; ~:•••Y:• DOD~:=:~~' w~~l bt ~~~~~~ ~;1!*! a~: :c~ ai:t: 
i! a t CIIII:'!• 

~. 
A.-. a~•lya i.a vi:.l be .,ro""i~•! to Cttt:::.::t :~t :.ie!.:::.o: r:tsa~.::i :c:
lt¥1~ a::ai=st~ c!t:r~c' :~c t:ove:ttt: !S, l;:~ • eve.:\:. 

~. 
:hat aa •=•1rais of :~• "ovec~e: :~. 1~1~. tvt~t vi:b :eaa:cs 
to ~~~~:al circvl at\ o:s capa~i~i:iea ~i~l be !~~a:Cet to 
~·1 !:: :•••~ · :n11 ICl&l,I LI vi~~ i~~~UOI I ~e:a~lt! 
tei:Tip:ioc o! :~1 coot~:iaAJ ev:roc!~:' :At eveet. 

~a: f~::~e: &~Gitc :i ~c of :he rot co~>::ol aye:ea vov14 ~ 
txr l l•~·~ ia tht li~•~••• eve~: ropo:: ccoce:ni:a :~• 
Dtcto~o: 4, !977 , evon:. 

Cr.\ l':e::!':. t, 1S7!, ac adt i:iou~ t.s.i: ie:c:-vi ev vas t'.tl( vitt. =~• 
!C~lo~ir.' itt: ~ia:ueaeC: 

•· ~tk o~ !il•~& 1 ~!i~if"C~ tepo:: o~ttr octt?:I~Ct c~ltt:ia 
VII ea:ot~t(. lPt~l&ta; ~ 6) 

c. ~ck o! p~c~t: ~•• i•v act app:~wa l o! ;~~:•t~:• altt d~:ie' 
ttt:h:; ~.1c!'"i t oo• •1 • =~' o:-. Decee,e: 9, :.s~':. {Pa:a;::;:: 6:) 

lt. re;al~ to ;:ott i:e: cor.car:.i~s !Dt ~o:i!~:,:ice o! t~• ::;.t. :he 
llti'Mtl 1!a t et :.!1t y t el: tha: tbt as:. a: ,;~a~af":t uH:itn:e! 
tu: ~r." tbt t tl>! : e;artetr.:t! a:. ove:l!' co:at:va:ivt ::Dt~::.on 
\:"l t. tt=~lfl( ;.o ton.::.ti~J :b&: t.~l( bt IS)I:"11~CC~ I ! lC::. 
'~vt: . •1:~ :c;a:C :: !ili~; a Dt !ieLcn:y ~~~cr: a!:t: :~t 
h.:l: t ea :.. tn• li: en••• ~rretC ctr.a: a c i t: •• ... ,, :a:e . '::rtt 
t1:•natt A~ s ;. ccr.:v::te tha: u na;tet.ftt co~::~1• e-ve: :.nt :ct! 
Nt.. er. Dec.e::.t: ~. 1•!; , vert n.c:: aa r.o:-:-a !!:- eae:ciatt ao~ t:\:: 
c::t e:p:~•• i• ce ~ar.ace:er.: coetro1a v:u;!~ ~~ :::t !e: eac:::. stc. 
fc: f~rtfttr tos:~n& • 

At :a:~..:tn: : 
lc;.::;....- .:y ::.ar": 

:· . ... 
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