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I. SEQUE~CE OF EVEnS 

This inte~ ~eport includes a detailed sequence of events spanning 
the first approx~tely ~~enty hours follawing initiation of the 
accident at 0400 on ~rch 28, 1979 . Subsequent reports will provide 
additional info~t!on on this ti:e period,as well as i~o~at!on 
on princ!pal developoents during the ensui~g period of establishing 
long terc cooling. Later it is anticipated that this section w!!l 
include discussion of principal ~llstones achieved in the ~ecovery 
of n!I-2 • 



?R.!L!.".!~A.~'! 

A..'INOTATI:D s::gu~:c:: o: ::v~rrs 
~C3 :!S, 1979 

l'!ay lO, 1979 
!lev. 0 

~is :epo:~ provides additional ~etail ;o the April LS, l979 issue of the 

sequence ~: events of :he ~·=~ 23, 1979 acc!de~~ at :h:ee ~le Island On!: 2. 

accident• As sue~ nev !~or:at!cn a:d/o: unders:andi:§ !s :evelcped :his report 

~e !!&ures included !: :his :epor~ :epresent :he ~ccpi!at!~n of data !:~ 

·ta:-!cus !.::s :alled !.:1s t:u::entat!cn and record!:~ sources. :u:a:e :evil ices 

~= :~ :epo:~ ~!! 1:e::!!7 :hose sources 

Annotations !.::eluded along •.ti:h :he chronology of events, 1: addition :o 

~rc~d!:g pe~cdic assesscen:s cf :he plant sta~~s, :eprese~: input cu:!ed ::oa 

!.:::erT!evs ~:h :he ope:at!.::g s:a:! ccnduc:ed ~y :he Cacpan7. 

:a cases ~e:e :a:ua: ac:!cn was :aken )y :he ~la:: cpe:a:!:g lta!! ehe 

:e= ":he cpe:a:or" !.s used in :he :Jequen-:e of eve::ts. 

! 

• 
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event i: :~e seque~ce is g!~eu as t~e ~u:ber of ~ours, ~~u:es a~ secoacs 

relative :o 0~00:37, !olloved i: ?a:e~t~esis ~7 ::e real :~e usl:s 1 :4-hou: 

appea: .U.cue or "Jt:!l :~e ~otat!on "approlt!:ate. '' 

'Ji:!ld:avu. ~ac:or C~ola:t Sys:ec :ot~ !lev ~s approx!:acel7 ~07.;: or 
des!;: !lev a:c :~e ?.eac:cr Coola~t Systec ?ressure ~as 2155 ?S!g. Reac:or 

Coolaut ~eup !'·~ 3 (~-?-13) ~as i: se~1!ce suppl7!:g :akeup ace ?.eac:cr 

~olaut ?u:p seal i:;ec:!cn !l~v. ~or--a! ~c:or Coolant Sys:ec :ec:c~~ 

(~C-Vl) aad :~e ?t"essur!:er ~eaters ~e:e !: :a:ual cout:ol vhile sprayi~g 

'la~!:1es :!!.sc~a:ge !':.eacer :~e:::::occuples ;;ere i:c!icat!:g :!10 : :o 2:l0 : 

due :o :ealuge :h~.: cae o! :~e ?:essu:'!.:e: Sa!e:; -:'al·;es (?.C-Rl.A a::c! ?.C-R:3 ) . 
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Scaa= Generator ?a:acece:s ~ere as sho~ in :he follc~~g :able: 

Table of Stea= Gece:a:or ?a:acece:s 

Scea.:: C.ace:a:.:~r . ~ Steac ::.e~eraco:- 3 

!.ocp :"eec!va:er 5.7459 ~PS* 5.iOOJ X?!'H* 

56! -- , . ,, ...... 
1sa.a i::c:!:es 163.4 !.::c:hes 

Sceac ?:essu:e 910 ?Si~ aa9.o ?Sig 

462. i . 46Z.. 7 . 
~95 : 594 . 

C~udecsa:e 3oos:e~ ~~s (CO-?-lA, C0-?-23 an~ CO-?-!C) ~e:a i:: se~tice, and 

::ace =~ clear a clcgged res~ ::ansfer l!:e i:: :he stand~y c!eci:eral!:e:. 

A :~ss of :eedva:er !l~v ::a::s!e::t s:a::ed vheu C~cde:sa:a ?~? 

c:ola~: s;s:ec ~r~ssu:e vas a ~!=~c: :esu!: of :he :oss of feed ~a:er flcv 



-<10:00:01 
(0400:36) 

-QO:OO:Ol 
(0400:36) 

CO:OO:OO 
(0400:37) 

CO:OO:OO 
(04C0:37) 

00:00:0:! 
(0400:.00) 
App~ox!2te 

00:00:08 
co4oo: :.s> 

.;o:CO:CS 
(0400::.5) 
App:-o:C..::.:l:e 

CO:OO: 10 
(0400:-H) 
App~ox!::a:a 

00:00:13 
(0400:~0) 

~.a7 lO, l9;"9 
:tev. 0 

Coadensa:e Pu:p A (CO-?-lA) =~!pped. ~e ::-!p ~as a :esult ~: a 

actuation has ~ot ~een dete:-=!ne~. 

~e !.lec::-o-...at!c ilel!.e! Va!:1e (J.C-R'l: ) ope~ed a: :~e set';lO!::t 

of ~255 ps!.g. 

~e operat~:' announced ~n ?lant ?age 3ys:e~ :~a: ~ ~::!.: : 

~e ope:-ato:- started ~eac:~: Coolant ~A~eup ?~A (~-?-lA) , 

!.e•1el ~ec::-ease \Jh!.:h !ol.lcws :!le !:!.:!a: !nc::-ease !.: !.e•1e! a.::e::- a 

- :! 
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00:00:13 
(C400:50} 
:\pp':'ox!:a:e 

~y 10. 1;79 
lev. 0 

abc:u: .:his :!::e (c.:.osure set;:o!.:1t o: :!:!05 ?s!g). !'he reliu •1al7e 

:!eenerg!:ed resul:i::g !.::. a dee:.terg!:ed (!,.e. a:1d !.=pl!ed "closed") 

•tal7e ~ad :oc :esea:ed. ~e ?la::lt operaco:s d!d :c:t ~cv a: ::!s 

•
4 -e that :.'1-a rel!e.! 'lal•te had :lOt shuc. ~e loss of :-eac:or 

coolan~ ~rough lC-~V2 ~as :ce s:opped until :he ~lact~oca:!c 

lel!ei 3lock Val7e (lC-7:!) ~as shut. appr~x!=Atel? Z ~curs and ·~ 

:!!lutes a::er :he star: o: :~e :racs!en:. 

sys:e~ ?ressure and pressur!:er level ~ere :ecreas!:g :-ap!dl7 a::er :-eac!li::g 

cpe:-a:ors :~e ~lec:rcc.a:!c lel!e: 7al·re (~C-RV2) -.;as ::ot sllu: a:d ·~as 

:-eac:or coolant sys te:l ?ressu:-e a:d ?ressu:-!:e:- la•1el ·~e:-e ::-end!::J.g :oge ::.!le: 

~d dec:-eas!ag as ~as ax;:ec:ed ~::er a :eac:or ::-!?· ~e stea~ gen&rators 

·.o~ace: !.e•tels 'Je:'e at about: 1.25 !:c!les a:1d dec::-eas!:g at abcu: .:. !.:ches / second. 

~e stea~ ;enera:cr s:ea~ p:-essu:-es ..,e:-e about lC6C ~s1~ a~d decreas!~g a: 
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~ adci!t!o:, :he !::e::;e:c: :o:eci~o~a:er 3!.oclt ·:al·1u (!::'-Vl2 .. \ a:ci !::-Vl23) 

::d:lutes a!:e:: the st.a::-; of :..'le :::an.s!.cnt. ~e ='.!4son !cr ::he block val·res 

being shu: ~ :ot ~cwu. ~e :as: l!~e!.7 e37lai:a:!on ~ :hat :he va!ves 

~o~e::e !:aci~e::-;e::l7 l~!: closed a!:e:: ~er!o==a:ce o: su~re!!l~~ce :as:!:g of 

OO: CO:!.~ 
(0400:51) 

~0: 00: 1 ~ Steac ;e:e::atcr !.evels ~e::e appr:x!:a:e!.: 120 inches (!!6u::e 34) . 
(0400: 5: ) 
A?p:::x!:ata S:a~ ~::essu::e ~~d !:c::eased :o l065 j)S!6 .!: 3 Steaa Ge:era:o:: 

, 

JO:~C: :; 

( 'J-00::1 ) 
A;:p::::C.:::a:e 

oo ::o : :~ 
Cl.CO d ;"J 
1\j)~:::::c:.::a a 

stea::1 ;e:e::a:o::- sa!et7 'la!7es cpe::ed .u: :he spec.!!!ed se::poi:::s 

- s -



00:00:30 
(0401:07) 

00 :00: 38 
(0401:1.5 ) 

Approx!::.at:e 

00:00:39 
(0401:16) 

00: 00: :.0 
(0401: !.i) 

.\;)prox.!::.a :a 

00: 00:41 
(0401:13) 

00:01:00 
(04Jl:37) 

Aflprox!~te 

!!.ay 10, l9i'9 
Rev. 0 

~~essu:i:er Sa!et:7 Va:ve (~C-RV13 ) and !lec::cea:i; Rel!e! Val~e 

~!gh :ecpera:u:es i: :he c!scha:38 !.!~es ~ere a :esu!: of t~e 

S&fet7 Valve (aC-aV13) ~~e cot open; :he RC-R713 :e=perat:ure alar: 

received ~as due :o :he ~ack !lav of steam !~ the cc:ccn d!s~~arge 

Steam Ga:era:or A lavel reacted :he ~:egrated Control S?stec 

Generate~ A ~ecause E=e:;enc; :eed~a:e: 3loc~ 7alve (~-71~\) ~as 

shut. 

Steam Generator 3 :evel reached :he !::eg:ated C~n:rol Sys:ec 

(!!•Vl l 3) epees (7~JUre 34). :eedva:e: ~as :ot: ae:i::ed :o 

'.r.IS shu:. 

~e ope:a:o: s:a::ed Reac:o: Coolant ~A~eup ~·:p A (~-?-L\). 

~i:h Reactor Coolant ~A~eup ~s A and 3 ~-?·lA a:d ~-?-13} 

ope:a:!:g, the ?ressu:!:a: l aval rate o! ~ec:ease s!.:ved (!!gure 

2S). 

?~essur!:e: l evel s:ar:ed !:c:eas!:g . Reactor Coolant Sys:e: n 

s·-- \.\..' "' 
,;;: 1.,~~ 

hot leg acd co:! leg :empe:a:~:es reached 1pprox!:a:e:; 

- 6 -
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(!~gure 6) • . The Reac:or Cool.l:u: i>:-ai:: !.tnk i)ressure vas L2 psig 

00:01:00 
{0 .. 01: Ji) 

acure ala~ ~as received. ~is alar.: ~as ~~ected a~d :esul:ed !:ca 

~ack !lov i~ :~e coccon d!scharge· ~eader shared •Ji:h the Electroaa:!c 

!eedva:er !lev ::a:siecc. The :eac:or coolanc i)ressure vas s:!ll dec:easi:g 

and i)ressu:i:er :evel ~ad ~egun :o i:c:ease (!iou:es land 3). This ~as 

~ot ~ec:ed as :eac:or c=ola~t sys:ea ?ressure and ?ressur!:er level 

:ev!at!on ::~ ex?ec:ad :ehavior ~as due :o :he !ailure of ~~e !lec:r:aa:!: 

~l!e.f Val·re (:tC-3.V2) :o :-eseat a:d the :educ:!oa i:1 ~eac: :-eaoval capab!!.!.:7 

of :~e stea= 0ece:ators ~ecause o! ~e!: lov level , ~!ch :esul:ed i:1 a 

:ever Reac:or Coolant: S:s:ea ?ressu:e and subs~que~: eX?acs!oa of :~e 

:eac:o: .:cola::: ·rol~:e. ~e ~eac:or Coola::: !l:~!:: :'a~it i):essu::-e .u:c 

~e plane ~pera:~:s d!: :oc associate :~ese i~d!ca:!ccs ·.r..:~ :eaka;e (&St 

:he :el!e! '1al7e '::u: ::1ther ·.r..:~ :~e i:!:!.al ope~!::g a! :he :'!l!e! 

·ral•1e. Steaa 0e::e::-a:o::- A a::d 3 le.,els ·o~e:e ll !::ches and l4 inches, 

:espec:!.7ely (!!gur~· 3!.). ::ove•Je:. e:e:0e::c: feecva::e::- ·.1as ::c: 1d:::!:: e:i 

:o :he s:ea::1 ae::e:atC:'S ~ecause :~e ::::e:ge::cy :~ed..,ate::' 3!.oc:~ 7a!.·res 

(!!-ll l2.A and !!-1123) ·o~e:-e :lased. :he s:eaa g:'!::e:a: : : i):'eSSU::''!S ·.-e:e 

~e~:1g ::ai:::a~::ed :1 :he !:::e.;:a:ed O::ac:rcl 

- 7 -
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1020 ~si; (!ig~=e 31). leac:or Cool~ut ~~~eup ?u:ps ~-?-L~ a~d ~-?-13) 

ve=e ~ ope=a:ion deliver~g ~ater :o :he Reactor Coola~: S7s:e:. 

00:01:ZS 
(0402:03) 

00:01:45 
(0402:22) 

Approx!=ate 

00:02:01 
(0402:38) 

00:02:04 
(0402:~:) 

00:0::!2 
(0403:19 ) 

.~pro~:a:e 

received a: 35.5 : ~h!ch ~d!ca:ed :~e leac:or Ccolan: Drai: !a~ 

Stea: Ge~eracors A and 3 boiled :r: a: t~is :!:e. :his ~as 

(!igure 3) ~i:e reac:or coolae: s7s:ec hot leg ~d co:d leg 

:~erat~es ~ere inc:eas~g (!igures 19 a:d 24). 

~gi:eered S~egua:ds Ac:ua:ion o: ai;h ?ressu:e ~~ec:ion (:?!} 

occu~ed as Reac:or Coolan: S;s:e: ~ressu:e :eaehed :5~0 ?Sig. 

as a :esul: o! :~e !:gi:eered Sa!~gua=ds ac:uat!on of 5?:. ~· !S 

des!r: ~ such :hat ~~~eup ~~ps A a~d C are used !cr !?: acd 

230 l44 

- 3 -



C0:03:H 
(0403:5l) 

00:03::!5 
(0404:03) 

00:04:38 
(0405:.!.5) 

00:04:38 
(0405:l5) 

:l.pp~:x.!:.ate 

~y lO, l979 
Rav. 0 

~e ~pera:or :anually ~ypassed :~e Eigh ?:essure !njec:!on 

~o~:!on of !:gi~eerad Sa!egua~ds. 3oe~ leaceor Coolant ~keup 

?u:ps A and C ~-?-LA a:d ~-?-lC) ~ere ope~a:~g. 

The :teac::::,-:· Cool..tnt Drai:1 :'anit' high ee~pe~ature alar:~ ~as ~eceived 

a.e l2i:. 

:'he cperato~ stopped leac:or Coolant: ~lteup ?u=p C (~-?-lC) • ..; •. 

:evel ~e oper~:or :~:octled :~e E!gh ?:essure ::jec:ion !solation 

~e leac:o: Coolant S;s:ea pressure ~as ~~:0 psi& and steadily ~ec~easi:g 

:o :~e saturation ~ressure o: :he leac:or Coolant: Sys:e: hot les :e:pera-

:ure. :'he ~cn:inued leac:or Coolant Sys:a~ ~epressuri:a:!on ~as due :o 

:.'le !:&!::.~~e :: :he :::.ec:rou:!:: :te:...!.e! 'Ia.!.·~~~ (?.C-il:/2 ) :o :esea:, !.oss ~! 

·~en ~ressure :eae~ed l5~0 ps!g, ~ad ~een ~ypassed ~7 :~e operator =~ 

pe=!:: ::anual -:cn::ol :: :!le ~...tite '..1? ?:.~::~ps a:d :he !!?! :sola:!cn 'la!.•1es. 

As :~e ?:essu:i:e: :ave!. conti:ued :c !~c~ease, :he cpe:a::or s:op?-.d 

- 9 - 230 ,45 
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secpoinc of 120 ~sig and was discharg!~g to :he Reactor Contaic:ent 

3uilding Suop (!igure 41). !he Reactor Coolant Dra!n :ack h!gh :e:pera-

:ure alar: had ~een received as :he temperature of the tank conc!:ued =~ 

increase. !he steaa generators had ~oiled d~/ as ~d!cated ~7 a con-

t~uously decreasing stea: ?ressure 'while Reac:or Coolant S?stem hot 

leg and cold leg te=peratures ~creased (!!gures 19, 24 and 32). :h!s 

was due :o :he E:ergency !eedwater 3lock Valves (!!-Vl!A and ~-Vl23) 

~eing ~.!.osed. 

00:01.:52 
(0405:29) 

00:01.:58 
(0405:35) 

GJ:05:06 
(0405:43) 

00 :05: l5 
(0405 :15) 

00:05:50 
(0406:2 i) 

·"i'P rox!.:::IB. :e 

Operator started ~ter:ed!ate Closed Cool.!:g ?~p ( :C-?-1..\) !: 

prepar~t!on of ?Utting a second tec:o~~ C~oler !: ser?ice. 

Received :~e f!:st alar: !:d!ca:!:g :~at Reactor C~olant System 

letdown flow had ~een secured. ~is contl!c:s wt:h :he cperat~r's 

debriefing statecent that letdown flew was isolated at :he sace 

-;:!:e- !:e scar;ed ~keup ?-..:::rp A 0.!0-?-L.\), about 13 seconds !:to 

the i:lc!dent. 

?resur!:er level stopped !:s sha~ i:lcrease 1t 375 inches a:ld 

~egan :o :ecrease. !: reached a :i:!:um of 3i 2 !nches and :hen 

started :o !:crease a: 5 :inutes, 21 seconds !::o :he :rans!en: 

(!!gure Z9) . ~'Ci::u:n ?ressur!:er :e•tel i:d!ca:ion !.s .:.oo !:chu . 

~CT!: Due :o :he cocpressed :i:e ~cale, :h!s evea: is d!!!!.cu: :o 

iden:!!7 on !!.gure 29. 

Condensate 3ooster ?u=p 3 (~-?-23 ) :~!.~ped. 

Reac:or Coolant Sjste~ ?ressure stC??ed !.ts 3ha~ :ecrease a~d :egan 

(:"!.gure 4) . 

- 10 -



vo:os:s.:. 
(0406:.3:.) 

00:05:36 
(0406:33) 

Approx!::aee 

CO:•J'.i: :a 
('j40i:35) 

OO:Oi:J:. 
(0.008: 06) 

:Uy tO, 1979 
Rev. 0 

?=essur!:er level !:creased ~eyond t~e range ~: e~e !~trucen: 

!..:ld!.cat!o::. 

~e :teac:er Coola:u: 3;s:ac ::.o:lag : ·!::peratt.:re · a::d ?ressure reached 

!at~rat!on cond!:!cns of 534! and '353 ?Si~ as !:d!cated by 

~e :eac:i:ecer ~a=~ and control :ooc ·~~e :ar.ge :eac:or cool~: 

sys:ec ?ressu:e str!?c~ar: :espec:!vel; (!!~ure 5). ::e Reac:or 

Coolant Sys:ec :l:w :ate decreased sha=7l7, !::d!ca:!:g a :educ:!:n 

!..:l reac::or c::ola::e :!e:s~:7 (!!gu:e L-4). ~e !::r.eased :eac:or 

coolant 7olace :esul:!..:lg :::c :he dens!:; !e~rease contributed :o 

:he ?:'essuri:e::- l;wel and ?ressure ~ehav!or at :!::es. 00: OS: 30 and 

:::e::-:ed!ate Range Cha~el (Y!-3) ::uclear !::st~en:at!on !:d!ca-

t!on did not !:crease (!!&ure .:.&). Ead steaa been :o~ed !:: 

s!&n!!!ca::t quan:!:!as !: :he reac:o: core :he !:::e~ed!.a~e :ange 

!:d!cac!on should ~ave !:creased s!&n!!!:a::::;. 

( ::!0 !::c!:es) • 

leac:or 3u!.ld!::g Su:p ?u:? A (~~t-?-~\) Jtarted on a h!;h :eac:or 

ju!ldi::g sucp :e•1el. ~e !::creased su:p :e ... el :.~as due :o :!le 

cons!~e~ed ex:rao~d!::a:; '' :~e ;pe~a==~· ~\ 

1)\J \ 
- l: -



00 :08: 00 
{0408:37) 

Approx!:.a:e 

00:08:15 
(0408:5:!) 

00 :08 : 30 
{0409 :07 

00:10:00 
(0410: 37) 

!-!ay 10, l9i9 
Rev. 0 

~~ operator d!5covered :~e ~ergeccy !eed~a:er 3lock Valves 

{!!-Vl!A and !?-Vll!) ~ere shu::. :e o.pened :::-nZA a:1ci :::-vt:3 

ad=!::i:g ecer0enc: !eed~a:er :o :~e s:eaa ~enera:ors. 

t:ld!ca::ed s:e~ generator ~eve!s ~ere a~prox!:ata!y 10 i:~~es 

decrease as a resul:: of ::he !eeci~ater ~deed :o :~e s::eaa genera::ors 

(?igure 5). Steaa Ge:er~:or ~ressure i:lcreased as ==• s::eaa 

Sys::ea (!i;ure 3). 

~· decrease i: Reactor Coolant Syscea :e=?era:~;e (?ioures ~ and 

6). 

~e ?ressur!:er :e?el indication e~e en scale. 

:eac:or coo:a:1t ~o:: l eg :ecperat~re (!i6ure 5). ~~s ~as :~e :esu!: o: 

rate, thro:::led :116~ ?ressure :;1~ec:!on !solation 7al·tes a:c e:ergency 

es:abl!shed :o ~ot~ s::ea= 3enera:ors resul:!ng in increased s:eac ~ressures 

(!igu:.-e 32 ) . As hea: ~as recoved :rca ::he Reactor Coolant Sys:ea, 

t ecperature and ~ressure decreased. ~e decreasi=g tecperature :esu~teci 

1=1 a :iecrease in reac::o:.- coolant ·1olu:e. ~e ~ressur!:er :.e·:e\ ~ica::!on 
cace on scala. Reactor Coolant s:,tea ::ecpera:ure and .ii;~~re decreased 

- l2 -
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u:u:ll t~ey scabil!:ec! a: ap;~:.-oxi::.ati!ly SSOF a~:d l!CO i'Sig ::espec:t!•tely 

00:10:!9 
(0410:56 ) 

00:!.0 : 2~ 

(04l..!. :Cl ) 

00:10:!7 
(04!!.:04 ) 

OO:lO::.a 
(041:..:25 ) 

CO:!..!.:.:.o 
(041::::.:' ) 

00:!. .. : 30 
(0415: 27) 

oo:z:.:sa 
(0425 :.35 ) 

se~o~t is 4 • .4L5 feet !:c= :~e ~ot:oa c: the Raac::or Con:aic-

is ~el!aved :o have ~een a!.ignec! :o :~e Auxi!!a~/ 3u!ldi~g Su=P 

Raactor Coolant ~aup ~~p A (~-?-LA) ::ijlped. 

~e ope:ator atte:pted :o ::esta::: Reactor Ccolant ~~keup ?UQ? A 

~e Reac:o: 3u!ldi:g SU=P high !.evel ala~ ~as ::ec:eived. Satjloi:t 

is 4.650 !eee !=~ :~e ~ot:ca of the Reac:or Con:a!:=e~:: 3u!ld1:~ 

SU=P· 

2S j!S!g. ~e contents of :~e Reactor c~o!a:t ~rai~ :ar~ ~e::e 

:elaased :o t~e Reacto:: Ccn:ai:cen: 3uild!:g a::os?he::~. 

~e ope:ator :eques:ee :~e cocpu:e: ?r~: :he !1ec:::ccat!c 

:~e :o~: coolccwn o: c~e d!scha:ge ~eade: fo!.!.:vi:g :he i:i:!al 

- D-



00:~5:00 

(0425:37) 
Approx!::ate 

00:36:08 
(0436:45) 

00:38:!.0 
(0438:.47) 

00:38:11 
(0438:~a> 

Ol.:lO:S:. 
(0.5ll:Jl) 

~y lO, 1979 
Rev. 0 

~el!evec! :he F:!ectrcca:!c: !tel!..e! '/alva (RC-R'l:) to ~e shut. 

:c-R-1092 !~:er.:ec!!~:e Cool!:g S;s:a: at :he Rad!~t!on Moni:or 

loc:atec! ~ext :o :he Reactcr 3u!ldi~g Su~. 

Z=e~geuc: :aedvater ?ucp 23 (~-?-l3 ) ~as stoppec! af:er ~ill!~g 

bot!l s:ea.::1 generators :o an !.~d!catec! :e•rel o! abouc: 35 i.!lc:hes 

(!!gu:e 35). 

~e operator stopped Reactor 3u!:~!:g Su:~ ?u:~ A (~~L-?-!A) :o 

- . • a:.ac.. 

to prevent over:lovi:g :he Aux!l!ar: 3u!ld!:g Su=p ~aek. 

~as :ec:e!.•red. 

:he ~eac::o~ c:colan: ~as :ear a saturation :ecpe~a:~:e-?ressu:e :e!at!on-

sh!? ~t ~4~! and lOSO psi&· :be Reac::or Coolant Sys:e= loop !lov ~ates 

:ill!on pcunds per ~ou: a:d c:o~t~ued :o dec:~ease (:!gure 15). ~e 

and t~O : :o 2.5 ps!~ and l70F, as a :esul: of releasing :~e :ontants o: 

at:osphe:e (!!gu:e 45). ~e ::lec::cmati.: lelia! 7al·re (?.C-:..7: ! . .,..,, cpen. 

230 50 
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Reac:or C~ol~nt ~keu? ?u=p A (~-?-14) ~as operat~g. The operator ~as 

having ~i!!iculty controlling :~- : evel of S:eaa Genera:cr 3. !=ergecc1 

:eed ~a:er Valves (!!-Vll3 and !!-Vl23) vere shu: and :he operator vas 

aca!t:i:g :eed ~a:er :o 5teaa c~nera:or 3 by cyel!ng !:ergeney :eed ~ater 

Crosscocnee: 7alve (!r-VSB). 

0.:.:!.3:29 
(05!..0:06) 

Ol:lJ::.z 
(0Sl4:l9) 

01:20:31 
(0525: 3i) 

01:25:2.3 
(052:':00) 

Reactor Coolant ?u:p 23 (~C-?-23) vas stopped ~ accordance ~=~ 

!cergency Opera:!:g ?rccedure 2202-1.3 :o ?teclude :he ?OSSi~il!:y 

of dacage :o :he ~eac:or c~ol.ant ?ucp !roo operation near :eac:or 

coolant saturation :e:pera:~re - ?ressure condi:iocs. 

Reactor Coolant ~~ l3 (~C-?-13) vas J:opped ~ 1ccordance 

·Jith !:ergeney Oper~:!:g ?rocedure 2202-L.J :o ?=~elude :he 

?ossibili:y of damage co :he ~eac:o~ Coolant ?u:p fr:a ~perat!on 

near reactor coolant sa~~:ac!ou :e~erat~re - ?ressure cond!:icas. 

~. operator requested :he cocputer ?rin: :he Uac:rcma:!c 

Rel!e.f Val•.re (~C-Rn) cutlet :ec:pera:~re. .\ ·.ralae of 233.0! vas 

!.::dica:ed. 3ased ca :h!s :e::pera:a:e :he :pe:a:.:r coa:!:ued :o 

5teac Gene:a:or 3 ·o~a:s t.sola:ed. ~in S:ea:: :.solation 'lal·.res 

!:-Vll3 and !7-1123) vere shu:. :he ope:a:cr suspec:ed a aeac:or 

Coola~c Sysc~ co Stea= Ceae:3:or l~ak based en :~e lar~e 

:he ·.raria:!ons of :: ::: ~o~ an~ :e•.rel e:Qerie::ced ·•h!.:e cont:::-oll!::g 

3 Steac Ce:er3:or. A r3dionuel!~e 1nal7s!s of' a sample !r~ :he 3 

iodi::e ~31 level ~a.s 0.491 :!:rocur!es ?er :!lli:!:e:. 

~ lS1 
- :s -



01:30:00 
(0530: 37) 

.-\pprcx!::ate 

Ol : 34: l2 
(0534:49) 

01:37 :00 
(0537 : 37) 

01:!.0:00 
(0540:37) 

.\pprox!::a:e 

~y 10, 1979 
Mv• 0 

~e re~c:or out-of-core !nter::~ed!a:e ~::ge Chat" .. :al (~1!-3) indication 

!::creased !rcc a =i~o datec:ab:a ~dicat!on of less :han 

-ll -'1 1.0 x 10 ~eres to approx!:a:el1 1.6 x 10 • a=peres. 

Cor=espoc~gly, the ou:-of-<:or~ Source ~nge Cba::::el (~!- L ) 

~d!Cat!on ~creased !roo &~CUt t.S X 10~ tO approxi:&tel7 5.) X 

4 10 counts ~er second. :te indicated increase vas ~ot due :o 

reactor core ::eu:ron !lux level increases but :a:her an t::crease 

for=at!qn of steac !:: the reactor 7essel core reg!oc. 

Staa= Generator A :&7 ha?e boi!ed d=7 (!!gure 9). 

-. 

~~ reactor ou:-Qf-core tnte::ed!ate ~nge Channel (~1-3) indication 

-ll decraased !re= z.s x 10 acperes :o a ~·::•:ua detec:ab:e 

.. -1 L 
~d!c:at!=n ot L.O x 10 amperes. (!!gure ~6). ~e out-of-core 

Source ~::ge Channel (~I-l) !::dic:a:!on had a step decrease :roo 

3.2 x ~04 :o 1.5 x 103 counts ?er seconds (!igure ~6 } . ~!5 

collaps!::g !:: :he reac:or 7essel. 

~e operator s:ar:ed ra!s1::g Steao Ce::era:or A level !roo 9 

!nches on the startup range :o so: en :he opera:!::g range (!igures 

35 and 38 ) . :he !:::ent vas :o establish ::atural :!rcu!a:!:c 

coo!!::g ·~::!n :he ?.eac:or Coola::: Sys:eo. Reac:or Coola::: S~s:eo 

Loops A and 3 coli leg te~era:ures both decreased (!iau:es :o a::d 

25). 

230 \ 52 
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01:40:37 
(0541:14) 

01:40:45 
(0541: 22) 

~y LO, 1979 
Rev. 0 

Reactor Coolant ?~ !A (RC-?-!A) vas stopped 1~ acccreance vtth 

of dacage :o :~e Reac:cr Coolant ?~cp !roc operation a~ reactor 

coolant saturation te=Perature- ?ressure cond!:!oes. 

R.eac:or Coolant ?w::p U (RC-P-U) •.JaS stepped ~ acc:or:ianc:e lli:h 

!=ergeucy Opera:!:g ?rccedure 2202 - l.J :o preclude :~e poss1b!l!t7 

of dacage :o :he Reac::or Coolant ?ucp !roc opera:!c:n at :eac::or 

coolant sa:urat!on :e=perature - ?ressure cond!:!ces. 

:he Reac:o: Ccolaut Syste~ had ~o :~read ~eac:or C~olanc S:s:~ !l~v. All 

Reac::cr Coolant ~~s (RC-?-lA, RC-?-!A, RC-P-13 and RC-?-Z3} vera 

stepped (!!&u:e 15). ~e reac::or coolant average :ecpera:ure aud ?ressure 

vera appro~:el7 S~OF and 1000 ?S!g (!!oures ~1 and 25). Reac:or 

Cqolant ~~eup ?ucp ~-?-LA) vas opera:!ng. ~e :peratcr vas at:ecpc~g 

:c es:ab:!s~ ~a:ural c:!::ulat!on flow =~· cool :~e :eac:or core. Stea= 

Generator 3 vas !solaced ~ecause of a suspec:ed Reac::o: Coolan: S7s:ec :o 

Ste-= Gene:a:~r 3 le~. 

01:54 : 00 
(0534: 37 ) 

A.pprox!::a:e 

~e :eac:or :ut-Jt-cora ::::er:ed!a:e Range O.acne.:. ( ~1:-J) ~nd!c:a:!cn 

-ll ! :creased :rca less t~n 1.0 x LO acperes :o app:ox!::a:el; 

-10 10 amperes (!!~u:e ~6). A c:crrespond!:g !:crease vas 

recorded ou :~e reac::~r out-of-core Source Range O.a:nel (~:-1 ) 

=e.ac:o:- e:re as a :esult of :!le stea::: ::»:-::ed !. :: :he :eaetor 'tesse! 

co~e :eg~on . ~e supe:~eated s : eaa spaces ::~ed due :o ( l ) 

- ~ ; -
230 153 



01:54:00 
(0554:37) 

4pproxi::.a:e 

02:00:00 
(0600:37) 

02:00:00 
(0600: 37) 

02:10:55 

O::!:~i:53 

(0613::!0) 

02:42: 00 
(062::!: 37) 

,.,.p:-ozi:a:e 

~y 10, 1979 
Rev. 0 

inc:'eased reacto:' core te:pera:urea, (2) :he absecce of reactor 

coolant sys:t~ !lev, (3) :he decreased Reac:~r Coolant Systeo 

~ressure ~h!ch resulted !ro= the ·!lectrocatic Reliaf Valve 

(RC-aV2) ~-~s open and :he iQC:'eased :-eactor coolaud deusicy 

ca~sed ~Y filling Steaa C~nerator A, aQd (4) the :hrottled :-eactor 

coolant ~keup pu:p !lov. 

Reactor C~olant Syste= :oop A hot lag :~eratu:'e ~egan :~ 

reactor core region (!1gure 20). 

Steac Ceuerator A level iQdication :~ac=ed 50: on the opera:!:g 

range (?igu:e 39). 

Reactor Coolant Systeo toop 3 hot leg :e:perature ~egan ~creas~g 

(?'ioure 26). . 

Reactor Coalant Systeo loop A ~ot lag :e:pera:ure i:dica:ion 

~creased o::scale, greater :han SZOF (!igure 21 ) . 

Relie~ 7alve (RC-aV2) cutlat :e:pera:ure· A value of 22S.i? 

•.ras ~d!ca:ed. 

7he !lec:ra=atic Rel!e! !lock Valve (RC-7::!) ~as shu:, stopping 

reactor coolant leakage :hrough :he !lec:ro:at!c Relie! 7alve 

s:ar:ed to decrease :-apidl7 (?10ure 45). 

- lS - 2)-·o 1· • J !t 



0:!:27::!3 
(C6:!S :C0) 

0:!:28:21 
(06:8:58 ) 

0:!:30 :00 
(0630 : 37) 

02:t.O:OO 
(06:40:00) 

Approx!:.a:e 

02:45:00 
(0~45:~7) 

Apprcx.!.:l.a:e 

02:45:00 
(0645: 37) 

Approx!::1a:e 

'n:-45: ~0 
(06.45: 3 i) 

Approx!.::ace 

~y 10, 1979 
:tev. 0 

!be alar:~ pri:lter ::al!unc:icced. ~a alar:~ printer !ucc:ioc 

l hour an~ :S :i::utes !)ehi:lc! !.n !.esa!::g :.au (!~ure 48). 

Reactor c~olan: t~op 3 :ot!as ce:perture ~c!!cat!on increased 

of!sc&le, &reate: :han 520F (!!gure 25). 

~. operator started !::creasics Steam Generator 3 level !rca 

30 !::clles en :!le Star::.~p :t.lnge :o so: on :he Opera:i:lg :t.a::ge. 

~· sni!: super7tsor r~ce!?ed :he results o: ~·o boron 1ealyses 

~ich ~d~ca:ed :he boron concentraticc !:: :he ~ac:or Coolant 

Systea ·~s approxi=a:ely 400 ppa. ~is, !:: ~onjunc:ion vt:~ 

i:lcreased neutron l evels !::dicated on :he sour:e and !ncer.:ed!.a:e 

range ~~anne!s, prcapted :~e ~hi!: supe~r.tsor :o !:itiate e=ergeccy 

jora:ion o: the ~aac:or Coolant Sys:•=· 

~OT!: ~e actual boron concentration ~ :~a Reactor Coolant 

Systea ~as ~ excess o! 1000 ppa. ~e sacp les are believed 

:c ha~e been ~!.lu:ed !)7 d!st!l!ati:n !:: :he l ecdcvn 

syste=· ~!s however ~as ::oc ~cvu by :~e pl~nt operators 

until· several hours l ater. 

Several radiation ala~ ~ere rece!.?ed ~= the Control ?.oca 

:t.ld!.at!on ~on!cor ?anel. 

:be operator stopped Reac:or Coolant ~keup ~!:p C 

~. opera:or opened ~.a!:: Stea= !sol.H!oc 'lal•tes (~S-V43 and ~.S-1li3 ) 

:o ::-et".J~ Stea::t :;.ane::-at~r 3 :o se~!ce prior :~ s:ar:!::g :he 

Reac:or Coola::~: ?•Jcp . 

- 19 -
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02:46:23 :he cperaco: atceapeed to sea:: Reactor Coola~t ?ucp LA (~C-?-tA)· 
(0646:00) 

Appr~xi:ate ~e ~u:p ~culd not star:. 

02:47:31 :'he alar: pr:!.:1ter !unction was ,!..:lter:upced ~h!ch ruul:ee !::1 
(0648:08) 

02:51:57 
(0652:34) 

02:53:19 
(0653:53) 

0!:54:09 
(0654:46) 

02:5.0:!.9 
(0655:26) 

0:!:35:00 
(0655:.37) 

A;lp:ox!?4::e 

02:55:00 
(0655 :37) 

Approx!::a::e 

the loss of alar: data !r~ 0513:59 ::o 0648:08. 

!'he operator ac::e::pted co scar: :taaccor Coolant ?u::p 2A (~C-?-2.\.). 

:'he operator a::eopeed :o start React~: Coolant ?ucp 13 (~C-?-13). 

The pu::p ~ould not stan. 

:'he operator scar:ed Reactor Coolanc ?ucp 23 (RC-?-43) a~d 

re-established :creed Reactor Coolant Syste= !lev (!!gu:~ l6). 

High ?ressure ~jec:ion !:gi::1eered Safeguards actuation logic 

reset on :!.:1creasi:~ Reac:or Coolant Syste= pressure. :he sec 

A Site !:ergenc7 'JaS declared. ~ot!!!:at!on o! ~!!si:a authorities 

and or;an!zat!ons ~s !:l!tiated. 

~e reactor cut-of-core !:lte~ediate Ra:ge ~annel (~I-3) !:dica-

-u :ion decr~ased sharply !ram about s.o x 10 a=peres to less 

-l' than l.O x lO • acperes (=!~:u: ~etec:ab:e level) (!!gure 

46). !'he reactor out-o!-core Source Range Channel (~!-l) !:d!:ation 

shoved a correspond!::1g decrease which !::1d!cated :~e :ol!apse c: 

:he stea= spaces !n :he reactor core region (:!gu:e 46). 

- 20 - 230 \56 



02:56:19 
(06.56:56) 

App ro:d.::a. :e 

~.ay 10. 1979 
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~e opera:or isol~:ed St~ Ga~e:.t~r 3 !or the second ti:e. ~in 

Steam !solation Va!•tes (~-V43 .md ~-V73) ·•e:·e shu::. !::er&enc7 

operator suspec:ed a leac:or Coola~t Sys:e= ::o Steam Generator 3 

leak. the Condenser Vacuu= ?ucp !xhaust Rad!at!oa ~oaitor (VA-R-748) 
c: 

increased :o S x :oJ counts ?er ~:uta. 

03:00:00 Reac:o: Coolan: Sys::e: ?r~ssure i~c:eased :o llJO ?Sig (Figure 
(Oi00:37) 

Ap?roxi:a:a 12). 

03:03:39 Staa= Generator ?ressu:e control ~as shi!:ed :roo :he !urbine 
(0704:16) 

Appro:C.::a::e 3na.ss Valves ~.SV-2.SA a::c! 3 and ~V-ZSA a::d 3) :o the ?over 

03:10:27 
(Oill: ~40 

03:12:28 
(0713:05) 

Approxi:a::e 

03:12:53 
(0712:33 ) 

reactor out-of-core Source 1aage ~aa::el .me! ~ter=ed!ate la::ge 

channel nii-l and n-3. :espec::i•tel7) i:d!.eated an increase of 

appro~tel7 a ~ua~er of a decade (Figura 46). 

~e operator opened :!:e !lec::cmat!c lel.!.e! 3lcck Val•re ('RC-V2) 

i:: an at:e:pt :o astabl!sh a ::or-_al opera::!::~ ?ressur!:er :avel. 

!he reactor cut-of-core and ~::er=ed!ate lange C~annel ~!-3 

i::d!c:at!on decreased sha:'jl l7 !:K-c:at!::g :lov ~as es :ab l!shed :h:u 

~~e reactor core (Figure 46). 

~e opera: or stopped Reac::or Coolant ?t:mp 23 (lC-.?-23) a!:e: ~. 

obser?ed ::o !l:v i:d1c:a::!on and a ?ump run~::g current of Less 

:han 100 acperes. ~or=a: :eac:or coola~:: ~ucp operating currea: 

- 2l -
230 157 

l 

I 
I 



OJ:t3:t3 
(0il8:00) 

.\;)prox!:l.a:a 

03:19:.:.5 
(07:0:22) 

JJ::O:lJ 
(0i20:4l} 

03::1:00 
( IJi':l:J~) 

.\;)proxi:a:e 

May 10, 1979 
aav. 0 

recorder :race ~dicated a sl!0ht a:oun: o! reac:~r coolant !low. 

7:e reac:or ou:-o!-core :nte~ed!ate R4nge Channel (SI-3 ) !ndica-

- u :!on increased !rca le~s than 1.0 x 10 ~eres :o about 2.7 x 

10-10 ~ares, ~!~h again !:d!ca:ed s:ea= ~as for:ed !n 

:he :&ac:or core (!!gure .:.6). 

Reactor Cooun: ~aup ?u.::ps A .tlld C r.!U-?-U acci ~-?-lC) vera 

t:jec:!on ut~!:as Reactor Coolant ~eup ~s A and C 

0.!1!-?-U and $-?-lC) • 

~e :eac:or out-o::! -core Source Range Channel (~II-l) and reac:or ex core 

:.6). 

A!:er at:e:p:s to establish :a~ral c!rcula:!on !~!!ed, the operate: 

s:a::ed Reac:~r Coolan: ~x:p 23 (~C-?-:3 ). 3owaver, ~ased en a no !!ow 

~d!ca:!o: and a ?UC? ~nn!:g :urrent ~: less :~an ~00 acps, ~eac:or 

Coolant ?u_~ 23 ~as stopped a!:er 19 ~nu:es. Superheated stea=/ 3as 

..,as ?resent in :~e :-eac:o: ·1essel head a.:d Reac:or Coolant 5;;-s:ec ~o: leg • 

- :2 -
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3oth Reac:or C~olant Sys:~ hot leg t~eratures ~ere off scale high (1·•· 

greater· ~~an 6ZOF). !be Reactor C~olant Sys:e: cold leg temperatures vera 

~SS: for Loop A a:d 390F :or Loop 3. Stea= Ge~erator 3 ~s isolated due 

:o a suspected Reactor Cool3nt Syste: to stea: generat~r leak. Stea= 

Generator A ~rassure coutrol ~as ~Y :eans of the ?over Operated !:ergency 

~ Stea= Ow::p 7al::e .\ (MSV-3A). An atte::rpt ~as !.:1 jH~ogress to control 

Reactor Coolant Syste: ?ressur!:er ~:assure and level ~:h the ~lectramatic: 

!alief 3lock 7a!?e (lC-V2). This resulted 1~ lower Reac:~r Coolant Syste: 

~ressure ·.n~ :aused an !agi:eered Sa!e~~arc ac:uation on low Reactor 

Coolant Syste: ?ressure. Co~equentl7, both :eacc~r coolant ~up Pumps A 

and C nro-?-L\ a:d lC) vera operati:lg • 

OJ: Z3: U 
(0724:CO) 

App rox!::a te 

03:30:00 
(Oi30:3i) 

App:oC::.a:e 

03:35:08 
('Ji35: 43) 

03:37:00 
(0737:37) 

03:51:00 
(0751: 37) 

Approx!.:.ate 

.\ General !cergency ~as ~eclarad as a rasult of a radiation read!:g 

of a Rfhr ~ the Couta!::ent 3u!ldi:g. Yot!!icat!on of of!site 

author!t!as and orgaui:at!ons ~as i~t!ated. 

:he operator shut the ~lec:roc.at1c Relief 3loclt •ta!•re (RC-V2) • 

~e ~ressurizer ~evel vas 220 i:ches and :he Reactor Coolant 

Generator A level had ;eea ccnt!:uousl7 !alli:g :reo 68: :o 44! 

of Operati:lg Range ~ur'!:lg :he jlrev!ous :.5 =i:utes (:!;ure 39). 

!he cpe:a:or stopped Reactor Coolant ~~eup ?u:p C ~-?-lC) 

jecause ~ressu:!:e: :evel ~as rap!dl7 i~creas!:g. ?:essur!:e: 

lenl !:d!cat!>ln ~as 350 !:ches (:"!;uri! :.) • 

:he cper3tor opened the !lectrcca:ic: Relie! 3lock 7al?e ( ~C-V2) 

!::1. an at:eapt :o decrease ~ressur~ze: le•tel, ·.Jb!ch ~ad !..::creased 

to 395 !:ches (:!gure :.). 

- 23 -
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03:55:40 
(0756:15) 

03:55:39 
(0756:16) 

03:55:39 
(0756:16) 

03:56:04 
(0756:41) 

03:59:23 
(0800:00) 

03:59:53 
(0800:30) 

04:08:37 
(C809:t~) 

~.ay 10, 1979 
Rev. 0 

!:gi:ee:ed S~feg~a:ds ac:~ced en Reac:o: 3uild!:g high ?ressu:e 

Sa!egua:ds ac:uac!on !:am le~c:or 3uildi:g high ?ressu:e. !sola-

?~ac:or Coolane ~~eup ?ucp C (~-?-lC) vas sta::ed au:oca:i:ally 

Reactor 3uild!:g !:ergenc7 Cooler 3 ~s shutdova. 

ileac:or 3u!l~g !:ergency Cooler 3 vas st~ed auto=at!call7 

~Y :he !:ginee:ed Safe~ards ac~~c!on. 

~e aper3tor s:a::ed Reactor Coolant ?u:p LA (lC-?-lA) :o 

:e-establ!sb ~eac:or Coola~t !lew. 

~0!!: Our!:g :he ?rev!cus ~n of leac:er Coolane ?~:p Z3 {~C-?-23) eue 

0 .. :09::4 
(0809:51) 

:o :he i:dicat!on obse~ed,!: ~as though: :hat the ?u:? :!;he :oe 

have star:ed. :or :~s reason !: vas ~ec!ded :o va:~h :he 

starei:g current !or another pu:p star:. Reactor Coolant Pump LA 

(RC-?-lA) ~as s:a::ed and a correct star:!~g cur:enc vas obse~red 

by :he opera:or. As ~e!ore, :he !:d1ca:ed pu:p cur:e:: sl:vl: 

decreased :o lass :han 100 amperes. 

~e operator s:opped Reac:or Coolant ?ump lA (RC-?-lA) after 

obser71ng a :o-flov !:d!ca:!on and a ~::!ng current :ess :han lCO 

a::peres. 

73J lbO 
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04:17:17 
(0817 :.5.0) 

04:1i:Z2 
(0817:59) 

04:!.3:17 
(0818:.54) 

04: :!1:.53 
(0822: 30) 

Approx!:ate 

04:25:59 
(0827 :36) 

4\p";)rox.!::.a:e 

04:30:45 
(0831: 22) 

04:30:.05 
(0831:22) 

A;lprc:~:e 

05:1 7:38 
C09ta:o.5 ) 

05:!3:00 
(0918: 3 7) 

~y 10, 1979 
Rev. 0 

~e operator attecpted :o star~ leae:or Coolant ~Akeup 

?w:rp A 0.!U-i'-U.) • ~e i)U::p 'JOUH not Star:. 

~e operator star:ed leae:o: c~olaat ~keup ?u:p 3 (~-r-13). 

~a operator star:ed leae:or C~o!.a~t ~4~eup ~~ C (~-P-lC); 

~e operator stopped Condenser 7aeu~ ?u:ps LA and lC (7A-?-LA 

and 7A-?-lC) and ~roka :a~ condenser 7aeuu:: a!:er 

~e operator opened :~e ?ower Operated ~:ergeac7 ~!:1 Staaa 

:he alar= pr~ter ~as retur:1ed :o se~ce and t~e alar: !uuct!ou 

~e opera:or dosed :::e ?:lectrocat!e lel!.e! 3loclt 7al·te (RC- ¥'2) 

- 25 -



PU!I"t S!.\IUS 

!".ay 10, 1979 
Rev. ·a 

All reactor coolant ~u:ps (lC-?-tA, ~C-P-2!, ~C-P-13 ~d RC-?-23) ~ere 

stopped. .\ supe:~ea:ad steac/0as space ~as ~rese~t ~ :~e upper ~essel 

and hoc leg regions. Atte=?tS to :e-eseabl!sh :eac:o: coolant !lev us!~g 

leactor Coola~c ?~ tA (lC-?-lA) had ~oc ~een successful. :he reactor 

coolant hot leg :ecpe:a~re continued to read off-scale (i·•· g:eace: 

~ 620F). rhe reactor c~olanc cold ~eg te=pera:ures ~ere 180: for Loop 

A and 225? !or Loop 3, and ~oeh vera decreasi:g (!!gures 21 and 2S). St&ae 

Generator A level ~as at 48: of ~e opera~g :ang~ (!!~u:e 39). Stea= 

Generator 3 ~as !solaced, ·~=~ a lavel at 66! of :he ope:at!:g range 

(!!gu:e 39). Condense: 7aeuw:l vas lose due :o :~e a~l!at7 neac ~o!.:e: 

steacsi.:lg :!lrcugh e!:e ?eve: Operated !:!e:;ece7 ~.&~ Stea:: :u::p 7al•te 0'.S-VU). 

Ae:e:pes :o obtU:l a ~or::al operati:lg ;~resauri:er level of !20 !::c:!les of 

~tar a:d establish ;~ressu:e control us~g the ~ressur!:er ~ere ~oc successful. 

7he !lect:ccac!e Rel!e! 3lock Va!7e (lC-V2) ~as cycled :o assist ~ :his 

e!!or:, resul:~g i: !cereased :eae:or ~uild!~g ;~ressu:e. !be !!:st 

~g!:eered Sa!egua:: ae:ua:!cn on h!gh :eac:or :u!:d!:g ?ressu:e ~as 

reae:or ~u!:d!:g ;~ressure ~=nt!:ued :o stay above :he !so:ae!on ::!? 

~e dec!s!on :o :a!:ta~ eont!:uous ~!g!l ?:essure ::~ec:!cn acd !~crease 

Reactor Coola~e Sys:e:: ?ressure !: an ae:e::p: :o co:lapse e!:e superheated 

steaa/gas space ~ e!:e Reactor Coolant S:s:ea. :h!s !!:st atte=?t :as:ed 

05:20:00 
(0920:37) 

Ap?roz!:a:e 

leac:or Coolant S:s:ea p~essure s:ar~ed :o ~~crease ::oc 1250 ?tia· 

~e i:e:eas!~g :rend !: leac:or Coolan: S:s:e~ ;~ressu~e :on:!:ued 

L30 1b'f. 
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05:5 .. :00 
(0954:37) 
Approx!::late 

07:.30:00 
(1130:37) 

Approx!::.ate 

08:l::2S 
{!.:!!.2 :03 ) 

08:30:00 
(!.:!30::!7) 

08:31:06 
(1 231 : !.3 ) 

08 :54: 56 

~.&7 10, 1:779 
Rev. 0 

:or •pprex!:ately 45 ~:u:es until ~resau:e stabil!:ed a: about 2050 

psig (!i;ure 12). 

~e operator ccccecced fill!:g Scea~ Generator A :o 95! of :he 

cperaci:g range :o ~cuee aat~:al ci:cula:ion. A Staac Ga:era-

:or ~dicated level :eae~ed LOO: at 07:30:00 (1130:37) 

(!igu:e 39). 

::a S:a:ion ~~:agar di:ec:ad :~e cpe:a:or :o open :he !:ecc:ocat!c 

Rel!a.: 3loclt Val·te (~C-VZ) :u:d :he ?:-essuri:e:- Sp:-ay Va!.•te (::tC-11) 

to rap!dl7 depressu~~:e -~~ 'eac:or Coolant Sysce: and actuate :he 

Core !lood Syste ~· · 

(!1&".1:'8 12). ~~ jone d!:a: :~e operate:- obsar7ed :o e?idence 

of :a:t:ral ~ .. . :!en ~h!le ::e Reac:or Coolant Sys:ea pressure 

·"LS above zoe· ; sig• ::a reduction 1: Reactor Coolant Systea 

~~e :ecay =~~: : - oval ~~ps ?lA a:d 13 CJB-?-LA and CB-P-43) :o 

~e ~ere r:. :an~ .-\. ~!~h !.a•tel a.!..1:::1 -.ras :ece.!:red. ~e !.evel -.ras 

shu: -: c~e :e~uesc of co~ora:e :anage~ent ~ response :c ~ocee~ 

:he cpe:a:or 3tar:ed ~eC37 ~eac Re~oval ?uaps lA and t3 (DE-?-lA 

ser-r!.ce. 

23G lb) 
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09:04:18 
(1304:55) 

09:49 : ~3 

(1350:20) 

09:49:44 
( 1350:21} 

09:49:50 
( :350 : 27) 

09: 49: ;a 
( 1350:35) 

09 : 50::4 
(1351:0 1) 

09:55 :~0 
(! 356:07) 

~.ay 10, 1979 
~v. 0 

:he ope~aecr stepped Reactor Coolant ~~~eup ?u=P C ~-P-1C}. 

A hyd~ogen detonation cccurrec in :he Reactor 3uil~ing. eyd~ogen 

gas !rca :he reactor coolant collected!: :he p~essuri:er . and ~as 

vented through ~~e !laccroaaci~ ?~lief 7alve (~C-R72} to the 

~actor Coolant Ora!: :ank and then released co the Reactor 

vhich had ~een ~reached. ~e hydrogen concentration eventually 

reached an &X?lcsive ni%ture and detoaaced. 

~e resul: of a 2S peig ~uildi:g pressure ':pulse !r~ :he hydrogen 

deconaciou. Reac:or 3uildi:g !solation and C~ncai::eut Spray ~ere 

actuated. a-actor Coolant ~eup ?u=? C (~-?-LC} and Reactor 

3ui!ding Spray ?u:ps A &nd 3 (35-?-L\ a:d 35-?-13} started auto-

:atically. 

leactor 3u!ldi:g Spray 7alves (35-V~ and 3S-V13} opened. 
- ~ .. 

Reac:or C~o:anc ~~s LA acd 13 (RC-?- lA acd RC-?-13) !:!ec air 

(RC-RlA and aC-Rl 3) dis~~arge :i:e :e~eraeure hi&h alar:s 

annunciated. 

~e opera:or s:opped leac:or Cool3nt ~~eu~ ~;:p C ~-?-lC). 
' 

~e operator stopped Reactor 3ui:J!ng Spray ?u:ps A acd 3 (35-?- tA 

and 35-P-13). SS-P-LA And 35-?-13 ~ere operated :or approxi:a:ely 

5 :!cutes and 40 seconds. 

230 164 
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09:56:58 
(1357:35) 

~0:26:13 

(1426:35) 

l0:3l: 2.5 
(1 432:02) 

10:34::9 
n-.:.35:06) 

10:35:55 
(1.!.36:32) 

10 :39:!9 
(i.4.40:06) 

lt:06:00 
c : ·:.c6: 37> 

Approx!:ate 

ll:l2:00 
ns 1z: ~n 

A.p jH';Jx!:a t e 

~y 10, 1979 
Rev. 0 

!he opera:or s:opped Jeca7 :eat ?ucps A and 3 (JB-?-lA a~d DBw?-13). 

!hese pu:ps ~ere :un ~ an:!ci~a:ion of us~; t~e Decay :eat 

enou;h :o ~se :he Decay :ea: S1steo. 

leac:or Coolant Systeo :cop A hot leg :~era:u:e cecreased :o 
J 

of :~a s:e~/gas space ~ :cop A hot leg collapsing. 

~e operator s:ar:ed Reactor Coolant ~keup ?ucp C ~-?-1C). 

~· lteac:"r Coolant Systeo Loop A hot leg :~era:ure !:creased 

~eyoad ::e :a~ge of :he ~s~n:at!on. ~nea ~6h ?ressure 

~jec:!oa ~as d!:ec:ed :o ~op 3 hoc leg :~e steao/las space !n 

Loop A hot leg re-established i:sel! (?!gures !2 and 27). 

~~operator stopped Reactor Coolant ~keup ~x:p C (~-?-lC). 

...... 
Reac:or Coo:an: Sys:ea toop A hot leg :eopera:ure :ecreased 

~jec:!oa :o toop A ~ot :eg ~as :e-es:a~l!shed. ~e tccp A 

hoc l eg steao did ~ot return. 

?ressur!:er :evel s:a:~ed decreas!:g !rca 370 i:ches to 130 !nches 

ever i ?&~cd ot 18 ni:utes (!!gure 30). 

Reac:or Ccola~t S;steQ Loop A cold leg :e=pera:ure started :o 

!~crease !:oa !OOF :o 400! !:d!ca:!:g :he occu:recce o: ~atural 

:!=~~:a:!oc !~~cpA (?!gu:e Z2). 

230 \ 6J 
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11:1.8:34 
(l319: l!.) 

ll: 24:00 
(1324:37) 

ll:Z.S: 1.2 
(!528:49) 

L!.:3Z:37 
(1.533: 14) 

11:35:48 
(1536:25) 

11:36:00 
(l5:!6:3i) 
A.ppr:~:e 

l!:-'8:CO 
(1548 :00 ) 

~pr:x!::Ac:~ 

(li'03:00) 

1:!:13: 10 
(111 3:47) 

~y 10, 1.9i9 
:tev. 0 

~e operator s:ar:ed Reactor Coolant ~~~eup ?u:p C (~-P-lC) 

to stop :~e rapid :all i~ c:~e ~ressur!:er le7el. 

?ressuri:er level sc:opped deereasi=g ~: 130 i:ehes acd started 

i:ereasi:g, goi:g off seale duri:g t~e :ex: ~our (!i~~re 30). 

~e operator stopped Reac:or Coolant ~~eup ~~ C (~-P-lC). 

:be operator :e:=ecced !illi:g Stea: Generator 3 :o 97: ou :~e 

~arati:g Range eo i:duee add!:icual cool!:g of e~e Reactor 

Coolant Syste=· ~!s level ~as rea~ed at 12:00:00 (1.500:37) 

(!igure .39) • 

~e cpera:or started :ondecser 7ae~u: ?~ lC (7A-P-1C) i: ~= 

ae:e:pe :o re-establish vaeuu=. ~e aux!lia=: ~oiler had ~eec 

ree~~ed :o ser7!:e and ~as suppl7!:g glacd seal!cg s:ea= :o :~e 

~e opera:or s:ar:ed C~cdecser Vae~cc ?~:p lA (VA-?- lA). 

- 30 -
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~y 10, 1979 
Rev. 0 

All reactor coolant pucps (~C-?-LA, ~C-?-!A, RC-?-13 a~~ RC-?-~3) ~ere 

stopped. Superheated s tea::/.~as ex!s :eci in ::~e 'less e.!. head and !.oop 

:!on !lov es~~:!shed ~ t~!s loop. Co?cieaser vacu~ ~as re-established 

after ~e aux!lia--y stea:: ~oiler ~as re::u=:ed :o ser7ice. Steaa Generator 

A ~as s::eaci:g :o :!:le conciecser and Stea:: Genera::~r 3 ~as isolated. 

~e :::ec:ret~.&t!c Rel!e! 3loclt Va.!.7e (~C-n) ·o~as open. icaepi:g_ the :teactor 

~olant Syst~ ~epressuri:ed :o 5:o ~sig (!!;ure 1!). Ven:!:g through :!:le 

?:.lecer~c.a:!c: :tel!e! Valve (:tC-al) co :he reaceor bu!ld!.::g ::esulted i: a 

~ydrogen ccccentrae!on increase an~ '?~~~~~~= denotation ~h!ch caused a 28 

~S!i Reactor 3ui!d~g pressure ~ulse. Atte=PtS :o use :~e Core !lood 

Syst~ :o cool :~e core over ~~e .!.as: six !lours !lad resulted ~ ~:eci 

success. ~e reac:or core ~as be~g cooled ~y (1) Steaa Generator A 

staac!og, (2) a!gh ?ressure !ojec:!on !lev into ~;e Reactor Coolant Sys:eo 

' and :hen :o :~e :teac:or 3u!l,d!::g !loor "Tio1 the !l.ece::oc.at!c Relief 7al·le 

lJ:l5:00 
(lil5:3i ) 

Aj)prox!::uu:e 

1.3:23:04 
(172.3:41) 

14: 43 :15 
(13 4.3 : .:2} 

~ .. :54:00 
(lB54:37) 

Approx!::a:e 

:o a ~gh Reactor Coolant Sys:e= ?ressure (!!&U:e 1!). 

:he operator s:ar:ed Reac:o: C~ola~t ~~eup ?u:p C ~-~-lC) :o 

to slew :he :a?!d !:crease !~ :eac:o: :~clan: ~:~~sure. 

230 167 
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-------------------------------------~------~--

15:3:!:42 
(1933:19) 

15:49:08 
(1949:45) 

13:50:09 
(1950:46) 

22:15:00 
(0215:31) 

~prox:!.:l.a t ~ 

~y 10. 1979 
Rav. 0 

!he ope:~tor started Reactor Coolant ?u:p LA (RC-?-1A) ~nd aiter 

~pprox!:ately 10 seconds stopped the ~u:?· !his ~as done :o ver!iy 

the ~u:p star:!:g current Yas correct. Reactor Coolant Systec 

~ressure dropped !rcc 2~40 ~sig :o 1~40 psi; and tcop A cole leg 

te:perature decreased !rec 400F to Z90F (Figures 12 and z:). 

Raae:or Coolant Sysee~ toop 3 hot leg teepera:ure decreased to 

vi~!: :he !:d!cat!on range of 572.6 ! (Figure 27). 

!he apera:or sta::ed Reactor Coolant ~~ L\ (~C-?-tA}. Reactor 

stabilized at 1000 ~si&· !he average :eac:or coolant :e:perat~re 

dropped to 290: and eventually stabilized a: 250: (Figure 22). 

~c:or Coolant Syst~ and Steac G~nerator condi:!ons ~ere: 

Reactor Coolant 5;s:ec ~r~sure ~as 1165 ~si&• 

?:essurizer :e=?era:~re ~as 551! (~ressu~:er ~eaters :a!;:ai:i:g 

:e:pe:atl!re) . 

?ressu:!:e: le•tel !.::d!ca:'!.on ~as 39i !.::c . .'1es. 

Reac:or Coolant ~eu? ~x:p 3 (~-?-13) ~as operating :o suppl7 

laactor Coolant ?u:p seal !.n~ec:!on ::ov. 

Reactor Coolant S:s:ec t~op 3 cold leg :e:pe:a:~re ~as 252 . ~:. 

Reactor Coo!ane S:sceo toop A hot l~s :eope:a:u:e ~as of! scale 

lev. t.e., less t~an 520-0r. 

Reac:o: Cool~n: Sys:ec tcop 3 ~oc !es :e:pe:acure • c!! seal~ lev. 

t.e •• less :~an s:o.or. 
230 l68 
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.. 
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~ 
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3 

9 

:~ 

: ~ 

. ' ... 

l 6 

, . 
·' 

19 

20 

~o. 

!.!S':' or :·!cn::s 

7!:!.e 

3,.--a~! o! ~eac:o~ C~cla~c S;s:a: ?~~a:eea:s !ol!:~~g ~u:~!:e 
':':!? {0 :o ~zo sec::ds) 

S~~ J! S:ea: C•~e:3:~: ?a:1ee:4~s !ol!cw!:g !u:~i:e !=!~ 
(0 :o 120 sec:ccs) 

ieac:o: Ccolact Syste: ?:essu:e a:d ?:assu:!:er :evel 
(0 :o 30 :!cutes} 

.:teac:or Coc:~: Sys:a: ?~essu:e acd ?:essur!:e: tavel 
(0 :o 3 !:ours ) 

l.e&c::o:- C~ol.t:: Svs:e: :..:o? A i 3 ~c and Col:! !.ag :'<!:l;le::uure 
(0 :o ;o :!:u:es ) 

l.eac::or C-JQ~: Syste:::a !.ocp A i 3 :oc a:d C,l"' 
-~ !.eg -:e:pe:-a:u:a 

{0 :o 3 :tou~) 

Stll.al:l G.!cera:or A i 3, tave~ a:ci ?:-essura (0 to 30 :U.:utes } 

Stu: ~l:ara:== A ~ 3, !.a.,el and ?-:essu::e (0 to 3 !tours) 

?.eac:or Coola:t Sys:e: ?ressu::e (0 :o 120 seconds) 

.:teac::or C.Jo:a:t Sys::e: ?:essure 0 :o 120 !l.i:u:es ) 

.:teac:::r C..:ola:: ~7s:e: ?:essu::e (0 :o 20 ~ours )' 

leac::or C.:ola:t: S:ts:e: :..:ops ..\ .;, 3 !!~v (!l :c 1:.0 seconds) 

?.eac::or c~o.!..lnt Sys:e: !..Jops .-\ i 3 :::v (0 :o JO !l.i:utes) 

iteac::or Coolant S7s::e: Loops A i 3 nov (0 :o t20 :c.i:ures) 

l.eac:tor Cool.a:: SyJte: !.oops A ; 3 nov (0 :o a ~ours) 

le.ac::or Coolant Syste: :.oo;u A .; 3 ?"!.ow ( !l :o 20 hours) 

leac::o:: Coolant Systea Loops A, Eoc a:d co;.d :.c!g 
!e:pe :a :u::es (0 :o t:.o seeccds ) 

leac::or Cool.an: Sys:e= :.cop A, ~o: a:d Ccl:! !.eg 
':e::pera t:J::~s (0 :o JC ::U.::utes ) 

leac::or Coolant S:s:e:::a :.oop ..\, ~oc !:ld Co:d Lc!g 
:'e::pe:a:~::es (0 :o 1:0 ::U.:uc2s) 



~-----------------------------------------------------------------

:!~~e !lo . 

21 

!2 

23 

24 

2.5 

26 

27 

28 

29 

JO 

3l 

32 

3.3 

34 

35 

J6 

37 

38 

39 

40 

41 

~~OTAT!D StO~CE o: ~~S 

(CONT!~1JED ) 

Reacto~ Coolant Sys:ea Loop A, :oc and C~ld Leg 
Te:peratu~es (0 to S hour~) 

Raac:or Cool~nt Syscea t~op A, :oc a~d C~ld Leg 
!a=pera:ures (0 :o 20 hours) 

Reactor Coolant Syscea Loop 3, Hot and Cold Leg 
!a:pe~a:ares CO :o 120 seconds ) 

Reactor Coolant S;sce: Loop 3, :oc and Cold L~g 
!«:peracures CO co 30 mi~utes } 

Reactor Coolant Syscea Loop 3, Roc and Cold teg 
! e=peracares (0 co 120 =!nuces ) 

Reactor Coolant Syste: t oep 3, Roc and Cold Leg 
Te=peracures (O :o 8 hou~s ) 

Reactor Coolant Sys:ec toop 3, Sot and Cold Leg 
!e=peratures (O to 20 hours) 

Reactor Coolant Syste: ?ressur!:er Level (0 to 120 seconds) 

Reactor Coolant System ?res.sur!:er t.avel (0 to 120 ::dnutes ) 

Reactor Coolant Sysce= ?ressur!:e~ tevel (0 co 20 ~ours ) 
~. 

Steac Gene~ator A ~ 3 Steam ?ressu~e (0. :o 1:0 seconds ) 

Steam Gene~ator A i 3 Steac ?ressure CO :o 120 ::d~uces ) 

Steac Generator A S 3 Steaa ?~essure (0 :o 20 ~curs ) 

Steaa Generator ;. & 3 Sta~t-Up !.ev6l (0 :o l ZO seconds ) 

Steam ~nerato~ A ~ 3 Stan-Up Level ( 0 to 120 ::linutes ) 

Steam Gene~ator A So 3 Sta~:-Up Level (0 to !0 hou~s) 

Stea:::1 Gener:ttc~ A So 3 Ope~a:!ng !.eve: (0 to 120 seconds ) 

Sees.:: Generator A Sr 3 Cpe~at!::g Le·rel (0 :o 120 :n:!.::uces ) 

Sees.:: Go!ne~a:or A So 3 Ope:-a:!ng La•t-el (0 :o .:?.0 :tou~s ) 

~ac::or Coolant Dr a~ :'a::k ?res sure (0 :o 120 sec:oncis ) 
\ /G 

Reae:or Coolant Drain !ank ?res.sure (0 JO ::li::uc~} G to 



--, 
: 

:"!gu:e so. 

~2 

43 

41. 

45 

:.o 

47 

48 

49 

A.'INOTA!!D S!C~C:: o: !V!m'S 

c co:n:.\1!:::> > 

leac:or Cool~n: Ora~ !a:k ?=essure (0 to 8 hours) 

leac:or Coolant Drain ~an~ ?=essure (0 :o 20 hours) 

Reactor 3u!ld!ng 7ecpe:a:are a:d ?:essure 

~=e~ed!ate lange and Source lange ~cn!:ors 
(0 :o 4 ~cu:s) 

~ter.:ed!~te lange and Source ~nge ~nitors 
(0 :o 20 hours) 

::Cer&enc7 :eedva:er ?u:ps J!scha:~e ?=essure 
(0 :o ta ~u:es) 
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II. R::COVERY ORGA.'liZATIO~ 

'· 

On ~onday, April 2, 1979, the ~ ~nit 2 Recovery Organization ~as i~itiated. 
Due to the const~aints of the crisis, it ~as recognized :hen that the 
or&anization ~ould be continually evaluated 1n light of the conditions that 
~~d exist and the tasks at hand , and that refinecents and ~odificaticns 
~ould take place as appropriate. 

The Recover/ Organization consisted of a~ integration of GPU personnel ~itb 
senior, ~~erienced ?eople froo other utilities and nuclear industry 
organi:at!ons across the country. 

~e Recove~ Organization focused on the follovi~g priorities: 

A) ~intaioing the current plant operations L~ :he 3afes: conditions. 

3) Containing the ~elease of radioactivi~/ to ~~:e ~osure to 
:he public and onsite personnel. 

C) ~g a reliable safe transition to a benign and reliable 
long-teo cooling :~cde for t.'te plant. 

D) Reinforcing the capabili~ of :he plant to assure long-te~ 
cooling. 

•. 

~. Ber:an Dieckacp, President of General Public Utilities , established 
t:e !hree ~e Island tnit 2 (~-2) Recovery Organization. 

~. Robert C. Arnold, Vice ?resident-Generation, G?U Service Corporation, 
~as desi~ated as the GPO Operations ~nager ~ith ~esponsibility for the 
overall :~anageoent of all onsite and near site capabilities and resources 
related to :he rec~verf effort for ~-2. !he :~ajor near ter= objectives 
of :he Recover/ Organization ~ere established as follavs: 

~intain the u:rl.t in a stable condi:.ion 

Develop an overall •aste :~anagecent plan for l!qui~gas, and solids 

Develop a stra:eg7 :o re3fh cold shutdcvn safel7 and ~~peditiously 

Xodi!y t~ oecessa~ procedures, facilities, ~d equipment to 
accoapl!.sh the above; a ::.d., 

Establish the plan for accoopl!shi~g a transition 1Dto the organization 
necessa~ to proceed ~:h the longer ter:~ recover7 efforts. 

rrue Recover{ Organi:ation established is shewn in ~hibit l. The Organization 
~as di~ided into t~e folloving :~ajor groups: 

tndust~ Advisory Gr~up, Tecr~!cal Support, ~et-Ed ?lant Operations, 
~aste ~Anageaent Croup, ?lant ~odifications Group, Task ~agecent/ 
Schedule Group, Ad:lini~tnt!.•fe !. Logistics, and ?ublic & Government 
Affairs. 

'~ t I 

i. ·-
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The functions for 1o1hich each gro.,p has been responsible are 3s follC"'s: 

l. Technical Suooort Grcup - has 1•rovided engineering criteri.l ar.d support, 
technical plannL~g and analysis . procedure support, technical support to 
the con~ol room, support to licensing requireoents, and dat3 reduction 
and :nanagemen:. 

2. Plant Modification Grcuo - has p\·ovilied the engineering, design, oaterials 
and construction necessary to com~lete the plant codifications to equipment 
or structures . 

3. ~aste ~nageoent G=oun - was established to safely and effectively oanage 
tne quantities ~t radioactive gases, liquids and ~olids during the initial 
phases of t:e =ecoverj operation. !hey are responsibl~ for t~e developcent 
and !=pleoentation of short te~ plans t~ oanage and process cont3Cin3ted 
~.l!quids and solids; ident!ficaticn of the sta~~s of AuX1liarJ 3uilding 
systel:lS, establlsiu:lent of processi::~g prlorities that are based on plant 
needs and decontaoinat!on of the Auxiliary 3uild1ng. 

4. Industrr Advisot"7 Grouo (!.A. G.) - 1o1as est3blished as a "think tank" to 
function in parallel vi.th all ongoing activities. The group 1o1as not to 
he part: of the i:lplecentation structure. The grcup ·..-ould ::Jf its C\10 

initiative look into potential ?roblec.s of any \d.nd, oaintai:l a current 
awareness of the perceived status of the core, and provide assessaents 
based on ~~er!encc and judgement as opposed to detailed ~gineeri:g 
reviev and calculatiocs. 

S. Plant Operations Grcuo - consisted ~f the ~et-£d ~I ?lant Staff 1o1ith 
sub:r.:ant:ial augmentation f::-::11 ot!':er organizations •.1hosa i=ediate 
objectives :.rere : 

- Perfor:1 all ?lant operations and a1aintenance act:i•tities =equ:!.red 

Licit personnel ~~osure 

Stop off-site unconc::olled =eleases 

Return the pl3nt to a benign status 

Ensure t~e ?lant's ability to respond to any future e:ergencies . 

6. Task ~anaseoent/SchedulL~s Grou~ - 1o1as forced to coordioate and =anitcr 
the overall tasks and priorities, plans, schedules and ~ork progress of 
all groups. !hey 1.1erc a~are ot L~ioroation that :he groups requi::ed to 
?erforo their tasks and assisted t!':eo in obtaining :he required inforoation. 

7. Technical ~orkins Grouo- is 3 group ~hich includes the heads of each of 
the groups described in 1. throu~ 6., and represent3t:ives :::oo 3abccck 
and ~ilcox Co. and the Office of ~uclear ~eactor Regulation. 
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8. Administration & Lo2istics - ~as. formed to handle the necessa~J 
ad:in~strative logist!cs requirecents such as ca=cunications, :anpower, 
transportation, ~incenance 3nd coccissary arrangeaencs. 

9. Public and Governcent Affairs - vas established co coordinate the inter­
face requirements needed ~~t~ the public and gove~~ental bodies. 

Due co :he na:ure o( :his section of the report, only changes to the 
Recove~t Organization will be ?resented 1n subsequent reports. 

230 
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III. ?~~! ~ODIFICATIO~~ 

!ol~~-~g :~a inc!dene ~hich occurred on ~rch 2S, 1979 at ~I-2, 
seve=al :odiiicat!ons to ~I-2 systems ~ere ~ade or consi~ered. 
These :odifications ~ere undertaken in order to aug:ent the ~!sting 
systecs for ~oth :he contaic:en: of radioactivity, and the control 
of plant conditions ~u=tnc the establish=ent of long-te~ cooling. 

This sec:!on includes a discussion of the v~rious. ~odifications ~hich 
have ~een :ace. In addition, a book of drawings/diagram~ pertaining 
eo these ~odi:!cations is enclosed for your raference. 

" .... , f' 

_ ..) 
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A. Hydrogen Recoabiners 

1.0 Syste= Function and Design Objectives 

In antici~ation of ~aving to process substantial 3:0Unts of hydrogen 
to prev~t a hydrogen ex?losion in the reactor building, and because 
of the uncertainiey of the quantity of hydrogen being generated, the 
available hydrogen recombiner capac!ty ~as increased. 

Operations shall not per:it an uncontrolled release of reactor building 
at:::::or,~here. to the ~v1.ronment. 

2. Q Syste= Description 

A th.er.:~al eype hydrogen :ecocbiner i .s !nstalled !.n the fuel ha:dl!.cg 
cuildin~ at the spent fuel pool operating floor and is connected to the 
reactor buil~ing ventilation and purge systec as originally intended 
(se.e :SA.~ :igure 6.2-30). In addition, a skid-=ounted, ther:al-tY?e 
hydrogen :-ecocbiner has been U:lstalled next to, . and has been connected 
in ?arallel wi::h th.e first hydrogen rec:ocbiner. the integricy of the 
syst~ !s as originally installed and ~ill ensure that there ~ no 
uncontrolled radioactive release to ::he enviroacent. 

3. 0 S;-stec Operation 

!he hydrogen recocbiners are onl1 'perated as required to control reactor 
huilding ~ydrogen concentrations. ?eriodic s~ples are taken froc :he 
containcent at:::::ospnere ::o conitor hydrogen ~oncentra::!on levels. 

~ecombiner operation is nonitored and controlled nanually froc a loc~l 
panrt. A recccbiner "trouble" alar= is annunciated in :he control room. 

TestL~g is ?erfor=ed in accordance ~!:h established ?roc:edures to ensure 
proper functioning . 

4.0 Stat~s 

The a7drogen ~ec~bice:-s are installed and :unct~oual. 



3. Auxiliary and Fuel Handling Building Supple:nentarf Air ?'1ltration System!l 

1.0 Syst~ !unction and Design Objectives 

Radioactive iodine, released :roo the Reactor Coolant Systeo during 
the ~ Unit 2 accident, ~as transferree into the Cnit 2 Auxiliary 
and !uel gandling Buildings. !cmed!ate change cut of the Auxiliar; 
and : uel Handling 3uildL~g char:oal •filterera!ns ~as not feasible 
because of :he high radiation and cont~ination levels in the filter 
areas. As a consequence of the !-131 release rate, it ~as decided to 
const=uct a supplementary air filtration systeo to reduce off-site 
releases. 

the fu=c:ion of the syst~ !s to filter radioactive ?articles and 
absor~ !~dine ~hie~ has ?assed through the nor=al filtration 
system i:l e.'le !luilding ·ten:llat!on systecs. 

2.0 Systan Description 

~ system interfaces ·~:h the ~~liar/ 3uild!r.g HVAC system, ?'uel 
:Lmdling 3ullding HVAC systm, and the Serlice 3uilding HVAC syste:n. 

Discharge ::on.".tot'ing for the supplecentarj sys:e:: is provided at each 
discharge ?Oint. 

3.0 System Operation 

A detailed description of the sys:e::'s operation is not 7et available. 
!~s description ~11 oe L~cluded in a subseqcent report. 

~.0 S;st~ Status 

Eng!neer~~g 30~ Ccoplete 
Ccnstruction iS~ Complete 

~JO (2) trains of four (~) are in operating ~!:h :he stac~ uncapped. 
3al~nce of ~-~ (2) trains ~e1ng readied for ~peracion. 

Syste:: descri?tion, flow d!agracs, operating procedur~s, operati~g 
aod fa!lures ::od~s anal7s!s ~eing prepared. 



C. Condenser Air Extraction Filtration Svstec 

1.0 Systec Function and Design Objecti•,es 

In order to peroit continued operation, the Condenser Air 
Extraction Filtration (CAEF) systec has been inst?lled to l~it 
radioactive discharge to the station vents. 

The systec capacity will be sufficient to ?rocess no~al con­
denser air ~traction flov required to :aintain vacuum. 

2.0 Systc Desc:-ipt!on 

!he CAEF system is i:tstalled in the basecent of the turbine building 
downst!"ea:n of the condenser vacuuc pc:nps. The systec discharges to 
the. au."d.l.iar;r ouildi:lg 'lentilat:!.on systeo. ! . ."<!sting r3diat:!.on 
~onitors upstre~ and downst=e~ of the CAEF system are used to 
monitor perfor:ance. (See FSA.~ Figures lO.l-5 and·9.4-4). 

T11e system includes an air ?reheater at the filter train inlet, a 
fan at the t=ain discharge, a onass li:le, and a supple:oentary in­
take from the turbine building ac::nosphere. The filter train consists 
of (in the direction of flow) a prefilter, high-efficienc~ 
particulate air ([EPA) filter, an activated carbcn filter, and a 
second !tEPA filter. Since filter and fa:l capacit:r (2000 ~) exceeds 
the :1or=al condenser extraction fl~. t~e difference in flov is ~ade 
up fro~ turbine ~uilding air. the CAEF system !s desi~ed to filter 
aut 95% of the iodine in the ~~traction air. th~ filter onass is 
provided to per:it filter caintenance or rapid condenser drav dcwn 
(hogging) when radiation levels are no~al. 

Fire suppres~ion is nor.:ally provided by the fire water supply in 
the tur~ine building. !n addition, a =anually-i~tiated ~ater 
suppl:r is provided over t!le charcoal filter, shollld :he filter 
~ed o•1erheat. 

3.0 Systeo Operation 

OurL,g nor=al operation, all ~~traction air is directed through :he 
filter train. The filter will be :oni:ored for radiation to 
~ize exposure ~~ te:porarily shut:icg dove :he CAEF systec and 
filters. Filter efficiency can ~e dete~ned during operation by 
drawing and analy:~g air saoples froo upstrea: and do~~stre~ of 
the charcoal filters. !he filt~r ~ll also be :onitored to ensure 
chat the preheater r~ins operational, that the flov is adequate, 
and chat filter differential ?ressure recains within all~abl~ li=its. 
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The filter ttain rlll ~e bypassed vhen the condenser air extraction 
systea is placed in the hogging ~ode only if extraction air radio­
activit7 levels are ~~thin allo•~ble l~ts. Furthercore, radiation 
levels ~11 be continuously monitored and an operator available for 
bypass valve closure ~bile operating in this ~de. 

During shutdown the filter ~~haust fan vill not be stopped until all 
of the condenser vacuuc ~~ps aee taken cut of se~tice. If maintenance 
is required, all operations rlll be p~rforced in accordance with 
existing health physics requirements. 

~orcally the filter exhaust fan •.1ill dra"lol ::ore air c!lan :hat being 
dra"loiO from che condenser. P.owever, should che fan crip, the condenser 
vac:uuc pumps could pass soce lesser flaw t:hrough the filter and cause 
leakage to the t'.Jrbine building t!u'ough the inlet graviey damper. If 
the ~~haust air radiation levels are ~thin acceptable levels, then 
the bnass ·u:1e can oe opened and conrrol ~ll be provided as in the 
hDggtng code. 3avever, if rad~tion levels are unacceptable, then 
botn che filter i:~le: and outlet valves ~ill be closed and the 
condenser •tac:uu::t pucps lrl.ll be secured until the situation is 
corrected. 

Ufluent qualley is nor::lally ::onitond froa the control room using 
existing radiation oonitor HP-12~228 and other instrucentation. Any 
~n~toring acd action associated ~th changi:lg CALF systea operation 
~ ~nuall7 be perfor::~ed at the filter. The folloving indications 
and alar::~s are provided at the filter: 

a. 
b. 
c. 
d. 
e. ... 
~-

?reheater Operation 
.U:- !emperature Indication 
LO"Iol Fan Disc!ulrge Pressure Alarm 
High Charcoal Filter !eoperature Alarc 
?an Operation 
?refilter Differential Pressure Indication 
HEPA Filter Differential Pressure (each filter) !nd1cati~n 

-4.0 Status 

The Condenser Air ~~traction Filtration Systea is installed and 
operational. 



D. Fuel Pool ~aste Storage Syste= 

1.0 System Function and Design Objectives 

!his Fuel ?ool Waste Storage System is to be used for :ecporary 
storage of liquid ..aste. !hese tanks will ac!d appro:d.:::ately 110,000 
gallons to the present storage capacity of the plant, and are located 
within the "A" spent fuel pool. '!hese c:anks will be filled loli::h 
liquid waste froa &oth the Reactor Building Sump and the ~scellaneous 
~aste Sold-up !auk. !his systc enhances the capability of the plant 
to aove and process radioactive waste. 

2.0 System Desc:iption 

!he system consists basically of upper (4 at 15,000 gallons each) and 
lower (2 at 25,000 gallons each) tanks, fo~g ~JO separate s::orage 
areas. Either storage area is capable of b.eing filled frcm either 
the reactor building suap or the ~scellaneous waste hold-up tack, 
and each has level indication. !he ::anks are protected frcm over­
filling by automatically closing the feed •ralve •o~hen the storage u:ea 
is nearly :Ull. Provisions have been ::~3de to both flush c:he piping 
syste::~ after coapletion of the pumping operation, and to drain the 
piping systea as required. 

!he vents from the tanks and the s::and pipes are directed through a 
dryer and a charcoal filter to remove ::~oisture and iodine before 
proceeding to ~ f~el pool ventilation system. !he c:anks and vent 
syste::~ is protected &y a relief valve which vents throu~h a parallel 
set of dryers and charcoal filters. 

!he tanks ~l be ecptied as necessary by lowering an ed~c:or into the 
s.tand pipes for processing or transpor:i."lg :he radioac ti•a ';last e. 

A detll.l• · c!escription of the sys:eo' s opernt!oJn is not :ret available . 
!his des~ription ';~ill be included in a subsequent report. 

4.0 Syste::~ Status 

~ six tanks and t~e ~.~o stand pipes have been placed into posit!on in 
the "A" spent fuel i)ool. !he pipi:;,g in the fuel handling bui:c!ing is 
approx!::latel; 20: coaplete. 



E. Upgraded Decay Heat Removal Systea 

1.0 Systea Function and Design Objectives 

Future operation of the existing decay heat removal (DHR) syst~ ~ay 
result in radiation levels possibly ranging up to 500 Rads ?er hour 
in the vicinity of the sy~t~ fluid components. !his condition would 
severely li=it personnel access for•routine surveillance, operation, 
and ~intenance. The upgrad~ DHR systec consists of a progrz intended 
to identify, evaluate, and implecent ~odifications ~ecessary to ensure 
the i~tegrity and reliability of the system in a radiation environment, 
substantiall7 ~~ceeding the original design basis, for up to one year of 
operation. 

2.0 Systec Oescri?t!cn 

Proposed DH.~ systec codifications include additional decay heat vault 
shielding, a ~eoote TV monitoring system, =odifi~d DHR pump and actor 
~earing oilers, a vibration =onitoring systea, and associated operating 
and testing ?rocedures. 

Vault shielding ~l be ?rovided by lead bricks assembled 1n a steel 
support frame. This ~l reduce the a=bient ?ersonnel radiation 
exposure levels co "as low as reasonably achievable" (AI..~) in the 
accessible area above c:lle vault. :tadiation 9urveys "Jill be aade during 
initial DHR systec operation and periodically thereafter to dete~ne 
shield effectiveness. 

The TV ::onitoring systec "Jill ?rovide re:~ote sur1eillance capability for 
DHR S;'Stea operation and ::ai:ttenance. Tlolo independent systecs are 
?rovided, one !or each va~lt. ~ch systea includes a radiation-tolerant, 
close~-circuit c:elevision ·-rth reaote controls. Specific operations to 
~e aonitore~ include ?ump and ~otor bearing oil level, pump packing 
lea~-off, remote oil fill, and ?umP venting. 

DBR p~p and ~otor jearing oiler codifications ~ill pr~vide !or increased 
oil storage capac it/, a ::eans for reaot.el:r readi:2g oil levels, re:cote 
venti:lg of the puaps, and co pe~it renote feeding of oil to :he bearings. 

?revisions ~ill be :ade for =oni:oring pucp vibration and loose ?arts in 
the ~/Ste::. This !s intended to provide early indication of pump and 
~otor ~egradation, loose ?arts !a che systeo (par:icularly At the heat 
exchanger tube L~let), and changes in :tow patterns due to partial line 
blockages. 

~onitoring and control for these :odifications ·~ll be provided fr~a 
t!le fan room at ele•1at!on 322 in theserrice buildin~. 

3.0 S:stec Operation 

These =odi!ications to the DHR "Jill not appreciably alter 5/Stea 
operation. 



4.0 Status 

The TV oonitor!ng system and pu:np venting arrangements are L-lstalled 
and operational. The bearing oil tanks ar4 pi?ing and t~e shielding 
bricks and support caterials are on site. An operating test ?lao 
for the DHR syst~ has been developed . 

The installation and testL~g of ~eari~g oil tanks and piping, vault 
shielding, and vibration and loose parts ~ooitoring syste:, as ~ell 
as the final positioning of TV ::~ooitoring equipcent:, and the ?re­
?aration of DHR ~tst:em cold operation test procedure =~ins to be 
completed. 

• --------------··---------'----·----··-------·-------·-·-----------



F. Ste.:~::~ Generator "3" Closed Loop Cooling System 

1.0 Syste= Function and Design Objectives 

In orcer to provide a high pressure, closed cooling loop for ~ater­
solid steac generator "3", a syst.!::l ut~.li:i:1g new equipcent :lust be 
installed. The closed loop cust recove the decay heat from t~e core 
plus the added heat load from one reactor coolant pump. To mini=ize 
~e possibility for c~ntamination of the closed loop, the system cust 
be operated at a higher pressure than :he reactor coolant syste=. The 
heat transferred to the closed loop ~ll ulti::~ately be rejec(ed to the 
r!?er . !he systen is int~nded to provide backup decay ~eat recoval 
capability should :he present s':o:al:ling free steam Jenera:or "A" be 
disconti:1ued. 

Z.O System uescription 

!he 31St eo consists of a :1ew heat exchanger, pump, surge tank, 
piping and •talves. The hot -:.rater lu~.ng :he steac generator •o~ill 
pass :hrough the :ube side of :he nev heat ~~changer and retur:l to 
the steaa generator ·ria :he :1ew p~p. A pressurizer surge tank ~ill 
:ai:1ta~ the steac generator secondary side pressure above the 
?r~~J coolant syst~ pressure. 

!he shell side of the heat exchanger ·Jill be supplied ~th cooli:1g 
•Jater fr~ :he seconda~J services closed cooling ~ater system ~hich, 
in tur:l, ~1 be cooled by ~ter :rom the nuclear ser?ices river water 
pumps pipec to the t~rbine building via the secondar; se~tices river 
~ater pipi::g. 

!he new ?UCP d!schar&e piping ·Jill be connected to the existing feed­
water ?i?i:lg downstreaa of the ::~ain feed~ater pumps, and :he heat ~~­
changer ~nlet piping ~ill ~e ~onnec:ed to the drain ?Ot on the =ain 
steac Hr:e bet".teen the =a.U: steam i3olation val·:~ and :nain tur!:line 
stop •tal·tes. 

3.0 Syscec Oper3tion 

A detailed descri~tion of :he sys:ec's operation is not yet available. 
This desc=ipt!on ·Jill ~e !~eluded in a subseGu~~t r~por:. 

~.0 Sys:e:n Status 

ues!gn is ~ssent!ally complete. The heat exchanger and pucp have 
been inst3lled. The surge tank is being fabricated as well as the 
?i?L~g spool pieces. 

!he balance of piping fabrication, arection, and testing will procee~ 
:o CCI:llletior:. 
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G. Portable. Disposable De:li.:lerallze.r Syste::l 

1.0 System F~nction and Design Objectives 

Stem:~ G.anerator "3" is presently contaoinated ·.lith radioacti'le (fission) 
products. To ensure t~t the enviror.ment is not contaminated, this 
fluid aust be cleaned up before the closed loop cooling systea is 
placed into service. This cleanup.capab1l1ty ~111 be provided by the 
Portable Disposable D~eral!:er (?DD) syste=. After the initial 
cleanup is completed, w.ter qualit:r ~ll be ::~aintained by passing 
closed loop cooling syste= fl~ through additional po~able deainerali:ers. 

2.0 System Description 

T~e POD systea ~ll be located indoors near t~e northve.s:: co~er in the 
tur~ine &uilding baseaent. The systea vill include disposable 
de:ine.ralize.rs each appro~ately 18 inches in diaceter, 30 inches in 
he.igb.t, and havi."''g a 1.5 cubic foot resin capaciey. These 
de=ine.rall:ers ~l lle connected to the steaa generator "3" closed loop 
cooling systea, and •Jill receive process vater !roa the nev closed loop 
pump discnarge ~e ret'.1r:1illg the effluent to the puap suction. The 
numner of deainerali:ers to be. used vill depend on the 'Jater quality 
and clP.anup rate required. 

The de.si6:1 j)re.ssure of the available de.::U.neralizers is 30 ?Sig. There­
fore, in order :o protect the 'lessels, t~e ?DO system ~ll also include 
pressure reduction, pu=ping, and safet:r relief facilities ~ecessary to 
process the fluid ~e. ~ni=izL"''g the potential for radioactive release 
to the. environ:ent. 

The demineralizers are housed in portable shielded casks. All operation, 
::~aintenance, and demine.ralize.r recoval and replac:e:ne~t: ·-'ill be perfor:ned 
in accordance ~=~ existing health physics requirements. 

3.0 System Operati~ 

A detailed descr!?tion of the system's oper3t!.on is ~ot yet available. 
Tbis descr!?tion ·.tll ~e included i~ a subsequent ~epo~. 

4,0 Status 

The demine.rali:ers and shield casks have been fabricated. 

Design ~11 continue to completion. Pi?ing connections are ~ei~g 
installed in t~e stea::~ generator "B" closed loop cooli~g sys::ecs • 



H. Suclear River ~acer Systea 

l.O Systea Function and Design Objectives 

The river is the ul:iaate heat sink for the alternate decay heat 
rcoval (ADHR) systc and tne steaa generator "B" closed loop 
cooling syste!:l. 

To ensure syst~ reliabili~/. the nuclear serrices river Yater system 
~ selected to supply the ~cer. 

The ADHR systel!l requires appro~tely 3500 g;l!ll, acd the secondary 
services closed cooling ~ater sysce:~ that services :he new ste~ 
generator "!" closed loop heat e.xcb.anger Yill require approxi.::lately 
7000 g?a. rhese flow require:ents ~l not be sicultaneous. 

2. 0 Syste:~ Oesc:iption 

Connections from the existing ~uclear serrices river ~acer supply and 
discharge headers are co oe made. These connections ·~l be ~de in 
tOe. ri•re.r •o~ater pump house and !.:1 the nuclear sertices nver •o~acer piping 
&ec-.reen the river wter pu::1p house and fuel handling building. The 
focer connection is for suppl7 of river ~ater to the "B" generator 
closed loop cooling sche=e and the latter is to supply river Yater co the 
alte..--nate decay heat re::~oval S'/Ste:~ (ADHRS). 

A jumper connection to supply nuclear services river Yater to the 
secondary services river ~ter system ..,ill be :nade in the ri•;er Yater 
pump house. The connection lli.l.l be :nade bec-o~een •talves ~R-VJ and 
SR-Vl97 on the river ~cer header and will be in accordance '.lith ASME 
Seccicn III require:~ents up to and in accordance '.lith ASME Section III 
requtrecents up to and including the second isolation ·ral•re (c-o~o isolation 
•ralves are provided to segregate the safety class nuclear services river 
'.later syste:~ and the secondary services river '.later system). The jumper 
connection :.11:1 oe ~de to the secondary serrices r!:rer '.later ?UCP 
header downst::eac of •;a l-Ies SR-V2A, 3, and ·C (see FSAA :'igures 9. 2-1 and 
10.1-3). 

3.0 System Operation 

A detailed description of the system's operation is not yec available. 
~s description will &e included 1n a subsequent report. 

4.0 Stat'.ls 

The connections for the alternate decay heat re:~oval sysce:~ to the 
nuclear services river '.later system have not been :nade and exact 
locations for the connections are not chosen. 

the connection for the ouclear s~r1ices river ~ater syste:n to :he 
secondarJ ser1ices river ~cer system have been designed and located. 
Iostallation has not started. 
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I. Secondary Services Closed Cooling Water Systea 

1.0 System Function and Design Objectives 

An inte~ediate closed cooling sys:ea is required to transfer heat 
from the n~ heat exchanger, in the steam generator "3" closed loop 
cooling system, during stem generator "B" closed loop cooling. This 
is necessarJ to prevent foul!ng which could result from river water 
passing through the shell side of the ~ew DHR heat ~~changer. The 
secondarJ services closed cooling water (SSCCJ) systea will be 
modified to satisfy this requi.recent. 

2.0 System Description 

J.Q 

4.0 

Yo ne~ ~jor cccponents ·~11 be added to the SSCCJ systea. ?ipi~g 
connections ~11 be ~de be~Jeen the closed cooling water supply 
and retu~ header~ and :he ne~ DHR heat ~~changer. After ~odif!cations 
are cocpl~ted, the SSCCJ can be controlled aod operated as.or!ginally 
intended during nor:nal plant operations. Ho~ever, during steac 
generator "3" closed loop cooll:lg the SSCCJ system will o:Uy serve. 
the nev steam generator "3" closed cooling loop heat exchanger, 
condensate pucp aotor bearings, and the service air compressors. All 
ether components will be val•red out. This operating code will ~ot 
exceed the per!or.nance liaitations of the originally ~called system. 

System Operation 

A detailed description of the system's operation is not yet available • 
!his description will ~e included in a subsequent report . 

Status · 

Design ~rk is proceeding and piping sections are being fabricated. 

Work yet to be completed is as follows: 

tnstall cooling ·~ter pipe sections. Provide ::ecporary cooling water 
supplies t~ the condensate p~ps and air coopressors during SSCCW 
systec shutdown. Develop operat~~g procedures for providing ~ooling 
•Jater to the nev stem generator "B" closed loop cooling heat 
uchanger. 



J. Steal:l G~nerator "A" Closed Loop Cooling System 

1.0 System :u~ction and Design Objectives 

IQ order to provide a high pressure, closed cool~g loop for ~ater­
solid steac generator "A", a cool~g system utili::i:tg ne11 equipment 
has bee~ proposed. the closed loop ~auld remove the decay heat 
fr0111 the core plus the added heat l¢ad from one reactor coolant pump. 
To ~ze the possibility for contacination of the closed loop, the 
system ~ld be operated at a higher pressure than the reactor coolant 
syst~. The heat transferred to the closed loop 11ould be rejected to 
the river. !he system ~uld be L~tended to provide pr~a~J decay heat 
removal capability redu::1dant to the steam generator "3" closed loop 
cooling system. 

~ system ·Jill consist of a nev heat exchanger, puap, surge tank, 
and pipiQg and valves. The hot 11ater leaving the steam gener3tor 
~ld be cooled in t!le shell side of the heat exchanger and returned 
to tne steam generator by a n~J puap. A pressurized surge tank ~ould 
zai~tain the steam generator seconda~J side at a ~i~ pressure 
greater than the pr~~! coolant system pressure. 

The cube side oi the heat exc~ger ~uld be suppl!ed ~ith cooling 
~~ater from t!le nuclear s~rices r17er 11ater pumpe piped to the 
turoine 5ullding •ria. installed seccndary se~tices river water piping. 

The: QeY pucp discharge piping wuld be connected to the e.'tisting feed­
~~ater j)iping dovnstream of the :~a ill feed11ater pumps. The heat 
exchanger !:tlet process ;>ipillg would be connected to ch.Q :~ain steac 
turbL~e ~ypass line be~Jeen the isolation valve and the control. 
val·1e ae :he condens~r. 

3.0 Syst~ Operation 

A detailed descrij)tion of this syst~s operation is not yet available. 
Should t he system be constructed, the operations description 11ill be 
pr~1ided i:t a subsequent report. 

4.0 System Sta~~s 

Design is approx~ately 95: cacpleted. the procure:ent . and fabrication 
have been ?laced on hold, as the ;>ri~a~; means of long-term decay heat 
:-e:noval •.rill be by steami.~g in steac gene:-ator "A" . 

Design ·Jil l proceed to c0111pletion. No further construction work is 
anciciya:ed at this t~e. 



K. Feedw~ter Bypass Lines 

1.0 Sy~tem Function and Design Criteria 

A feedwater bypass lL~e is required to ensure a continuous supply 
of feed~ater to each of the stea:n generators while the respecti'le 
long te~ cooling syst~s ~ere being installed. 

Eac~ bypass line shall be sized to ?ass sufficient flow required to 
remove decay heat plus the heat generated by one reactor coolant pump 
during ste~ generator stea=ing . 

The installation of the bypass lines ~hall not disrupt the flow of 
feed'llater to the respec:i·re stea::1 generator during stea::rl.ng. 

2.0 System Description 

The bypass lines are sized to pass SO gpm of condensate to each -steac 
generator. The oypass lines to stea::l generators "A" and "3" are 
routed around feed~ter heaters FW-J-6A and FW-J-63 respec:i'lely 
and tied into the feed'llater system bec-Jeen e.-<isting valve •rent and 
drain connections to per=Lt a continuous supply of feedwater. 

3.0 Syst~ Operation 

The. feedwater bypass l.Lnes ::~ay be used as long as the respect!:re steam 
gener.1tor is in the steaming :~ode . The li:les :rust be isolated or 
renoved !f the stea::l generator is ?laced in the water-solid, closed­
loop cooling =ode. ~o additional provisions for monitoring bypass 
line perfo~ce are necessary. 

!he feedwater bY?ass ?iping has been hydrostaticall y tested prior :o 
serv~ce . There are no operational testL~g ~equire:ents for the 
feedwater bypass lines. 

4.Q Stat"..IS 

The Feed~ater 3ypass tines are install ed and :unctional. 
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L. Alternate Decay Heat Re::1oval Systel:l 

1.0 Sysceo Function and Design Obj~ctives 

The ~reposed Alternate Decay H~at R~oval (ADHR) systea au~ents the 
c-.ro e.·dsting OHR syscecs and the proposed vater solid secondary/ 
natural circulation ~steel as backup to stea:~ generat'r "A" steacing. 
An integral Decay Heat Closed Cooling Water (DHC~~) systeo is included 
to tranS?ort heat from the ADHR c~oler and the ADa~ ~ucp seal coolers 
to the nuclear services river vater systeo . Connection points are also 
~rovided outside the fuel handling building to connect other d!dicated 
liquid ~see processing systems. 

!he sp~c!!ic function of the .~HR system is to reoove decay heat euch 
t~c :he reactor coolant systeo can be brou~ht to and ma~tained at a 
cold shutdovn condition. ~ith the exception of gross core flov 
rest~ict!ons, ~~is sysceo is ~terAed to provide sufficient core flov 
:o maintain reactor coolant subcooled. 

2.0 Syseeo Description 

The t".to ADI!R ?\!!:IPS and a nev heat exchanger ·.till be :Jounced on a skid 
located outside the ~est ~ll of the fuel handling building. Three 
pipe ~4ns ~ll be installed froa the e.~isting DHR sysceo pipin~ ~thin 
~~e fuel hacdling juilding and penetrate the fuel handling ~uildin~ 
~est ·~ll of a valve vault. The pipe runs vill ter:Jicate in the valve 
'lault !ly capping each line. Hook-up to the ADHR skid vill be ::~ade 
later i! needed . In addition, three capped taps vill be provided 
on :~e ADHR piping installed outside the fuel handling building . These 
caps %4Y je used later to connect other dedicated liquid ~aste 
processL1g sysce:s. 

Xocor control ce.1cers and IiC panels for operation of all ADHR Jysceo 
pU!:Ips .1.1d :~ocor operated '/al·res ~ll be :Jounced L1 a control trailer 
located near :he ADH.~ sLid. 

~e JF~~; 3YSteo provides cool ing ~ater :o the ADHR sysceo ~eat ~xchange~ 
and ?U:::IP seal coolers. !t ut!l!:es a closed lJop syst~ :o provide a 
double bar:-!er ~et"Jeen the ADHR sysceo and the ri'ler ·o~ater :o ?revent 
the ~!:-ec: release of radioac:~v!ty to the ~nvironoenc. A radiation 
det~ctor !s ?rovided to :~onitor :he lavel of radioact!vit/ in the DHC~J 
systeo 3t :he outlet of the DHR ~ooler. A :-adiacion l~vel indicator 
~:h ~&h radi3t!on level alar:~ is located in the ADHR sysc~ reooce 
con:rol rooo. r : radioa.:t!•ri.cy is detected, operati<Jn of :he decay 
heat removal loop and its associated CHCC~ l oop can be halted and the 
af:ect~ decaj heat recoval cooler isolated . The ~P.CC~ systeo is counted 
on a second skid a~~ consists of the DHCCW ?U~p. heat exchanger, and surge 
tank. 3oth skids ~11 ~e located outdoors at srade level near the vest 
~11 of the fuel handling &u!l:ing and adjacent to each other . 
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3.0 Systea Operation 

A detailed description of this syste= is not yet available. Therefore, 
this description Y!ll be provided i~ a subsequent r~port. 

4.0 Systea Stat~s 

The pi~i.ng for the ADER system has beet! designed, fabricated, and received 
on situ. The skid for the ADHR system Yith its components, ~JO ?Umps, heat 
exchanger, valves a~d ?iping !son site and assembly started. ~otor 
control centers are on site. The valve vault ~~cavation is CO=?leted 
and the control trailer purchased and delivered. 

~eoporary ADHR system shield building, pe~nent building ~nd provision 
of elect~!cal power and serr.tce Yater support is on hold. Tie-in of 
.-\DHR sysec to e:d..st!.:2g plant OHR system is on hold. 

Piping suppor:s are !lei:lg designed and fabrtcated on site·, control panels 
are oeing assembled and checked out at the vendor, the control :railer is 
&e.ing wired, air conditioned and insulated off sit:e. Vault design is in 
progress. The DHCCJ system skid will be brought on site and demonst~ation 
and rehearsal of fuel ~ilding ~11 penetration technique is in progress 



~. Stand&y Reactor Coolant Pressure Control Syst~ 

1.0 Sys:ena ~~nction and Design Objectives 

High radiat~on levels and floodi.:lg in the reactor building have or 
could potentially render much of the reactor coolant (RC) s ystem 
electrical equipment and ~t=umentation inoperable. With =uch of 
the instru=entation inope~able, t~e· RcS should be caintained vater 
"solid". An alternate syste= of jlressure control is required to ensure 
safe and ~elia&le cooling of the reactor core, should control of the 
existing syst~ beccce unmanageable . The standby reac~cr coolant 
'pressure control (SRCPC) syste= vill ensure reliable core cooling 
oy perfor=ing :~ foll~-ng functions: 

a. ~t~ ~~ RC syst~ i~ a ~ater-solid condition for 
natural <:Uculation core cooli.:lg 

& • ~.aintai.:l suf!!cient available S?Si.l should RC pump operation 
&e required 

c. Control the quality of the =akeup fluid 

d. ~intain ;>ressure vithin control li:llits ":olhile acc01:1oc!ating 
:aer:al and volucet~ic changes 1.:1 the RC syste= !~ventory. 

2.0 Syst~ Description 

!be Sitl.PC syst~ vill include both oakeup and letdovn sub~yste::s. 
The ~keup ;>ortion ties into the existing reactor coolant makeup 
pucps discharge header (see :s~~ :iiure 9.3-6). RC systec jlressure 
is ::l.aintained by three surge tanks arranged in series vith 3 

;>ressurized ~trogen ~lanket over the last tank. A fluid inventory 
of approx~tely ~JO thirds of the total tank capacity is 
sufficient to maintain RC S?Stec ;>ressure during sudden RC system 
uve~tor-1 reduction transioi!nts. A level control •Jal'le at the tanks' 
discharge ":ol'ill ;>re•Jent :ti:rogen free entering the RC system. 

Long ter.=~ :akeujl -:.rill ~e ;>ro•Jided ~Y the charging ;>ump :ald:lg suction 
froc an a~oS?her!c storage :ank. ~~keup fluid conditions are 
adjusted by chemical addition and heati:lg to meet RC system ":olater 
quality requirements. 

The RC system ;>ressure ":olill nor=ally be aaintained be~Jeen 100 and 
750 ;>sig during the !nterded cooldawn process. As of April 30, the 
RC rJste: ;>ressure ~ust be =a!ntained at 900 psig i: order to provide 
letdown flo~ equal to the RC ;>ucp seal injection flo.., to the systec 
SO tnat tne RC ?u=?S can ~e operable. 
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The SRCPC ::1akeup systc will be operated :nanually froc a local panel 
during initial operation 3nd fro~ the control rooc after systea 
autoaation is cocplete. ~keup is provi~ed in response to ~ecreasing 
pressure in the RC systen. An ala~ will annunciate at the control 
station vhen the pressure dilfer~ntial be~•een the RC and SRCPC :akeup 
systea reaches or exceeds 50 psi. 

The SRCPC =akeup system will prevent gross depressurization of the RC 
system when operating in a vater-solid code. The letdown portion is 
provided to prev~t RC systc overpressurization. Overpressuri:ation 
protection can be provided by increased letdown resulting directly f:oa 
RC system pressure !:lcrease, letdown with concurrent ::er:rl.nation. of RC 
puap seal injection or cakeup, opening the pressuri:er vent valve, 
open!ng the pressuri:er electrocatic safe~/ relief block valves, or 
lifting the pressuri:er safety relief valves (the latter ~·o oethcds 
are un~ersirable and ~ll. only be considered as a last resort). 

3.0 Syste:a. Opention 

:\.. deta:Ued descripcion of tnis systems operation ia not: yet: available. 
The.re.fore, !:: will ':le provided in a subsequent: report. 

4.0 Status 

Conceptual design oi the SRCPC ~keup system is subst~tially cocpl~te. 
!be surge tanks, charging ~ater storage tank, borated water batching 
tank and transfer p~p. and charging p~ps are on sit~. Piping is 
being fabricated. 

The. followi:lg ite::IS have not: 7et been cocpleted: Ins call and cesc the 
:akeup !)'Stem. Select a oethod for alternate letdown acd begin des16n. 
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~ - 3CP ~!~c:=ical ?owe~ Sys:~c . 

:~ :he e·:en: of f:!!.lu::-e of ~o:-:na: off-site pol."e~ soc:c~s :c -:he 30? 
=usses, :~e 3C? ~lec:~ical ?owe~ (3C?~) sys:e~ p::-ov!ces a~ 
al~e~a:e so~~c~ of pcwe= to se~1e exist!~; ccmpone~ts, wh!:h p::-e­
viously ere no: ::-equ!=~ loss-of-offsi:~ powe= =acku? ?=otec~!on 
~~~ ~ew :cc~cr.en~s t~a~ a:~ ~la~neC ~o :e ~s~C or ~ay ~e ~seC for 
decay ~ea~ =~~~val f=oo :~e ?~i~~; sys:~m. 

the 3C?~? system shou!c =e ccmp:etely i~cepencen: ~= :he exis:!n~ 
Class :z :usses. 

~e 3CP~? =usses shoul~ =e !.oaced :n a .. ::tan\!41 onl:t" ;,asis i~ :!ce-::"!ance 
wi:h ~~e~ency cpe=a:!~g ?rccedc:es. 

~oc!!fica~ions of pol.'e~ supplies :!sscc.ia:ec . .,.i:h s:ea::1 !;ene=:r:c= ''A" 
:ooll~g systems shoulc! ~e siven priori~ of i~s:alla:!on wi:h =~spec: 
:o -:hose fo~ :he s-::eam ;ene=a-::::~r "3" cool.i~g syst:an-.s. 

~e -=~s~!~g =~qui~~~ents fo~ ~~~ 3C?~2 syste~ shcul~ =e s~i!ar ~o 
:hose of :~e Class ~ sys:ecs. 

~e 3C?~ sys:a~ shall su::ply powe~ :o :he fol:ow!~g cc::tpcnen:s :!nd 
asscciat~c acxiliaries a-: one -:!::te == ar.o:her ~epenci~g ~pen -:he 
S?ecific si~~ations : 

~· ~o~:e~sa~~ ?~?s 
S:eam :;e::~::-a:or ":\'' :on~ :"e~ ::cl!;,g ?·..::::psfr 
5:~ar.l ~<!n~~3~::- ''3" :eng :~~ ::c.!.i~g ?·..;.~? 

f. .~l::e~a~e :ii~ Sys-:em ?·.:..'"!?s* 
Seeer.c!a:-J =e:-·1!ees R!.'7'!~ ila":'!~ ~~:-a~~'!~ 



~ 
; . 

)(. 

::1, 

n. 

Al-:ernate ::lB :=ys-:em Closed Ccoling ·.oa-:er ?-.:::p•~ 
7e~porary Auxi:ia.-y a~c :~el ~ancli~s E~il~ing ~~lAC 

Auxilia~/ 3uildi~g ~VAC Fans, ri:-:~rs and ~eaters 

Condenser 'lac'.!\!m ?·.:.."'lps 

!ns~ent and :or:.-::-ol ;:ower :~:- al:o·:e s7s-:e:ns. 

~e 3C?!? sys-:e~ ~~cl~des ~~o !~dependent pcwer ~leek ~usses (2-3 
and 2-~), eac~ fed :y a 2500 ~~ ratee diesel ~~nerator, ~nd ~JO 
circulating ~ate:-?~ :usses (2-5 ~~d 2-o) fed.~y one 13.2 ~~ l~~e. 
~e lcacs associated ~i-:!1 cooling stea::l genera-:or ''A" are connected 
-:o odd n~~ered ~usses. Co~esponc!L~~ly, loads associated ~i-:!1 cooling 
s-::eam generator "!!" are connected -:o even nu::~!:ered :usses. ~e cdc and 
e~en ~usses ar~ ?owered ~y -:he gray and ~hite !iesel generators 
r~spectively ar.d are, -:herefore, :!esi6-latec as -:he"r.ay" and ··~ni-:e" 
=usses. 7:-:ere is a c~ss-ccr~~ec-:ion ~e~Jeer:. the ~o =usses which is 
only to ~e used fer ene =uss to supply ~Qwer -:o -:~e ot!ler if -:here is a 
failure in one sys-:e~ and the diese: in the other sys-::e~ can handle -:he 
adci-:ior:.al load ce~~d. 

7:-:e diesel g~nera-::crs and associa-::ed aur.i:ia~J systecs are loca-:ec 
outdoors :ust sou-:h of -:he ~~ine =uilcing. ~ach !iesel is a skid­
~cunted packag~ ccrnple-:~ wi-:h air s-:ar-:~~g sys-:ec, ~el i~j~c-::ion 
~q~i~~en-:, and ~ssccia~ed ins-::r·~enta-:i:n a~d ccn~~ls. 7:-:e 
pe~~r.er.~ly ins~a::ed ~el oil s~ora~e and s~pply sys~em ?~vices 
sU:~~c:.en-: :'"~serve -::r o::e .-!ay of :'~':e~ :-:a<! c~e:-3.-:!on. ::1 aC~!::!.cn, 
~~ere ...,:_:.: !:e sU:~!=!.~:ort :n-s!::~ =·.lel ~!.: ~'!se:-te -=~ :pe~a-=~ !:o':~ 
ciesel ge~era-:c~s at ra-:ed :cad :o~ ~~e ~o~al ~i=e r~q~i~ed tc ~::ai~ 
~Je: :-~su;?:Y ?:~ ! fcu~-Cay ~~l~ . 

~ui~abl~ fi~~ ?~~~c~:.~n ~il: :e ~~v!deC f::' ~he :iesel ge~er~~:~s 
and a~xilia~J l1S~~~. ~is ~ay inc:~de a fi~e wall se;:ara:~~; ~~e 
t"~o f-.Jel ::U -:anks a.~c !iesels or a fire suppression s:ts":e::t. 

Ex!s~i~g :i~cui~ :r~ake~s, ?:'~~i~uslJ ~se~ for :ondensa~e ~ocs~~=' ?U--;s 
2.:. and 23, !'la·te ~een ::edified ~~ -:::mnec-: -:he 2·3 ( g'!'"~/) and 2 -~ \ .,..h!. -:e ) 
=usses -:e -:~eir respec-:i~e s.,..i~chgaar. ~e!ays are prov!ded a~ ~he 
-: ircui-: ~reakers -::: sted al: loads cr. l:ss-ofooeffs!~e ?C~o;er. 7:-:e 
exis-:i.-"1~ ~us ::-ar.sfer sc!'\e:'!'les ~ha~ pro•riCe :cr.-:~:.ui-:; :-: ;:c~e:' s~;;:::1 
!:ly fas~-~ans:e:- ~o ~::e o!he:' ~!nsf·:~e:-, ~ave ~een l~f-: !.::tac-:. 7: 
acco~oca-:e -:his, -:~e ~ew ·~~ce~to!~a;~ de~ec~i:n sc~~=es ~!:: ~a~e a 
lJ second ce!.aj'. 



7he :J.2 ~? lL,e supplies ?Ower to t~e c~culating wate~ p~ps 
~,d t~e~ associated auxiliaries, since sufficient ;owe~ is ~ot 
avail~le =:c~ t~e diesel generatcrs. ~is line is powered ~y 
a ~ew 115 ~: :le~.~o~~ which is =acked ~y conbusticn t~~ines 
capa!:ile cf !:ei:1g energi::ed !~dependently cf ~he 230 ;.;., net"-tork. 
~e 13.2 ;.;7 llne ~as sufficien~ c~paci~ to sta~ a seccnd 
:L-cU:a~!~g ~a~!~ ~UC? ~hile one ?~~ is s~ill ope~a~!~g. However, 
only one ;:~ is nor=ally re~uired. 

Circulating ~a<ce~ ?~~s :~ and 1: ~~e disconnected so ~heir !:rea<e~s 
ca., ~e •.:sed ~c cor.::ect t!':e new pc:.:er SU??l7 t~ !lusses 2-5 and 2-S 
:-es;::ecti·re:::. :5uss 2-5 ser-res ~~"T:=S !A and :c ~hi.:h are associated 
:li -:::. stea:~ ger:er:1tcr "A'' ccoli:~g s::sterns. Co~es;::ondir:gly, !:uss 2-6 
ser-1es ?t!l:?S :3 ~::.~ ::; ·.;hich are associated ~ith s:ea1:1 ;er.e~:!tor "3" 
coo:!.::g s-;s-:e~.s. 

~e 3CP~ sys~ec ~o~ally ~rov~~es s~an~y powe~ capabi:!ties and is 
~o~ cpe~~ti~~. Co loss-o~-or=si~e ?Owe~, ~~e ~==site ~owe~ s~pply 
~~eakers ~!:: open ~nd ~~e Clesel ge~era~~rs ~il: ~e started ~nd 
ccn~ected ~= ~~e~ ~espective ~~sses ~u:cr.A~ical:y. 7he c~~ss­
ccn::ect:.cn ::e~.;ee:l t!le "~ay" and "~hi~e" ~usses is r.or::~a:.:y locked ou<c. 

~oading on the diesel get:erators, c~nnection of the 13.2 ~~ line, and 
st~~? cf the circula~ins ~ater ?~S ~il.: =e per=o~ed manually 
~co ~he c~r:~~l r~co in acco~~ance :li~~ es~ablished proce~~~es :o~ 
':!l'! •rar!:~s ;:ot"~n~ial ?lar.'t cone!:!. ~!er.s. Fer ~~e ''r-ay" 3:1<! "~hi~e" 
~usses, ~e~~~ ~o ~o~l ;owe~ is ac:c~plis~ed ~nually ~1 :irst op~ning 
~~e !iesel ;reake~ ar.d -:~en c:csin~ t!le jffsite sc?ply !:rea~e~. :~r 
~~e :~.2 ~: :ine, a ~e~~~ ~o ~or::~al ~o:.:e~ ~i:l ~~ ccn~ollad ~~,ua1:1 
:y c:cs!~~ ~~e ~c~a: s~~ply ~r~a<e~ :~for~ ~p~r.~~g ~~e ~ew ~u?ply ~~~ake~. 
(~o-: ~.3.:-l.>f2:-). 

::":e ;:-i:1a:-:' ::':r.-::'C: ':e:lt~:- :o:- -:~e :c?~? s·1stern ~~ ':he .:on~'=l ~:c~ 
~:~h s:~i:a: :or.~~l 2:-:d ~cn:~~~i~g :a?abi:i-:1 lccall'l 2~ t~e ~iesel 
~~ne:-3-:~~s. ~'! :,l:cw!.~g i:-1s~·.:.e:r:a-:!cn anC c~r:~~l= 3.:"''! 3C.C-ec! ~:'l 
":~e c=n~~l rcc~:~ : 

!. :cw :~~ oil te~~~a~~=-~ a:a~ (~~e ~!esel ~il! s~3~ a~~~ma~:cally 
:n :~w l·~e oil :e~~~3~~~ ) 

• 



I~it!al sta~~p testing ~i:l ~e~i~J prQper s7ste~ anc ccopor.en~ 
ope~abili~. t~e ace~uacy of. ope~ting p~cec~res, anc ~nsu~e 
ade~uate ?er:c~ance :apa=i:ities of t~e 30?~? systeo. ?eriodic 
testi~g ~ill ~e ~er:o~ed in accordance ~it~ ?~ced~~~l require­
~er.ts ~~c ~~! acciticr.al testing ~c =ai~ten~~ce req~ire~er.ts ~y 
~~e c~~por.en~ ~~~ufac~~ers. ?e~!~Cic ~!s~!ng ~ill ~e~i:y ?~pe~ 
~rea~er act~3ticn, diesel starting a~d s:rnch~ni:ing, fuel oil 
~uality, 3r.d ~~ea~er positions. 

~.0 Sys~em Sta~s 

~e f~llow!ng ~o~~ ~as no~ yet zeen cocpletec: 
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~e s;s~eo is cesi~ed ~~ cleanu? ~a~i~ac~ive li~ui~s so as 
~~ ?rc~~ce ~a!~~ ~apable of :ein~ ~~:eased ~c ~ree ~ile 
:sland. Cleanu~ includes r~ccval ~= ~~dioiso~opes and 
.:he::tica.l cor.s-:i -;·.1~en~s to comply ~i!h ?!ant :'echnical Spec!.­
~!=a-c~::'ls =:::- iia'ter ~e:e3ses e:;:) t~e 5cs~uehar:na R!•ter. :'~e 
cesi~ is :eing cp~i::ti:e~ ~i!h ~espec~ :o ~~~RA ccnsi~er~~!.ons. 

:ns~~er.:a~i~n ~~d con~ls ~:.:: !::e ;:rovi:e~ f~r =.or.io;ori~g 
~= sys~!~ ~e~=~~4nce. ~a~~:' fl:ws ~i:! :e wcr.i~or~C ~he~~ ~~~ 
·ra:~es ~~ :ri~:.ca.:. ~= :he ?~~cess a::~ ::r s:;s:e::t safe~i. :n 
line ~cni~oring ~~d a co::t~reher.s!.~e sa-~li::g sys~em ~:.:: :e 
?~ovi~ed for thorough ~,a:yses of sys~e::t ~a~er cl~anup pe~fo~ance. 
~~.!.ad.on Y:d ai:!::orne ::~onio;oring equi;:r.:er.t ~u.: be ?:-?viced for 
ar.aljsis ::f ac-:!.vi~ levels. 

Shiel~ing is being ?~viced o;o min~i:e ~~os~re ~elated ~o the 
cpe:at!.or. of :his 5/S':e~. 

~., ~"V AC su!ls:rs~e::t is !::e i::g ces iped ~= c::ear.~;: and ::toni tor ar.y ar:~ 
.1.:1 ;ases ~ha: ::~ight :e released :':'o::t :he :i<;ui~ ;:recessing s::s~ec. 
:~ is -;he 10al -:o ::li::i::li:e gas releases ~m -;he s:;stem, hc:we•ter, 
shoU.:d :!ley ::cc:l!", :he:t ·.~il.: be cleane~ to red:.:ce .1n7 ~eleases ~= 
~he envi~r.men~. ~oni~::ring of ~he air e~iaust ~ill continue -:o 
ce!ec~ an7 ;:otential radicacti•te gas. A sli~ht :1egati·:e ?~esst::e 
is ;:ro;ec~~d :o ~nsu~e bui:cing inle~a;e ~i:l :e ::ontr~:led. 7•e 
s:~s~~= ~s =~~~g op~::i:e~ ~:.-;~ ~espec: -;~ A~'A consi=e~~~icns. 

:~s~·~~r.~a~~=r. ~r.~ c~n~ols ~!ll =e ~·ov~~ed :or ~oni~o~i~i sys~!~ 
;:er:-::-:-:-.a::::e . ::n::.~uc•Js acti·'i ~ :::cnl ::ri::~ cf ex!'!aus: air ;~i:: ~e 
=~o·.,:.!'!-:. 

~e ~= ::~i :- l C!':~r.t!.:a.: :!'.!ar.!.::; 3u!.:~!~; ~J :e!.:-:g ·Js'!~ --:" ~o'Jse -:!'le 
S:fS~~~ a::r.~ ~:~h :~e ~x~st~::g -=~~Kag~ .1r.d sc~ exis~:~~ in ~~a~ 
;ui!ci::~. ?i?~n~ ~~d ~u~s ~e ::~=~iied f:r ~a~er ~ove~en-: -;~~~u~h 
c:~a::~~ ·.·~s~e!s. ~e SJS":er.l is :c::1~cse~ ~= 3. ?~::.::4!!", ~..to :!e­
~~~~~~=~~1 l~~ ~~ 3=~~~ f!l~~~. ~e ~~~f!!~!~ ~~d !e~:~e~~::=~~s 
~:.:: =~ :~s:~~c =~~ ~ase of ~oo~J? a~C ~isconnec~ ~~ a::~~ f~!" c~!:~ 
!::s-:a:::t:::n an~ :-~:no-:~ "!"'!::..!b:e :-~:~o·ta: . 

~e ?~i~a~/ co~por.en•5 ~ill ~e a :an, !n a 1 - clea::up 
:lec~ssa=:' -!~c-:!:1~. ~e ~i:1 "::..,l~.C ccr:'l~cner.ts -..,!11 :e 
:o ~::~ ~ni-; l :~e=ica: C~ea::i::~ 3u~!c~::g ;u-: ~i:: be 
:wn ::.,us~:~g. 

f!::~~ -=~ai~, 3~~ 
!oca~~c ~x~e~~a: 
~!"lcl~sec! !:1 ~ts 



3.0 Sys~e~ :pe~aticn 

C?e~a~icn o~ ~~e s:s~e~ ~as ~o~ ye~ cc~ence~ =eca~se :~e syste~ ~as 
no~ ~een ~otal!y ~a=ri:a:e~ . 

... 0 s~a':".IS 

7he cesi~ is ~ssen~ia!:y ~C=?le~e anc ~a:rica~icn ~C ccns~c~:cn is 
approxi=a~ely ~:' ~C~?l~te. 



~--------------------------------------------------------------------------------------------- ----------

Acci~io~a: cc~rac~i=~ ~!cili~ies ~e~e 
of :ccpac~i~le ~as~e ~ei~~ iene~~~ec. 
~o eoc~ac~ :~~ :e~el soli~ ~ast~ i~~~ 
shi?ce~:. 

~~~ui~~c C~e ~o ~he ~~~~~ 
~e~ero~e a sys~ec ~as ~eecec 

55 gal. c.~~ rc~ s~orage or 

~e syst~m s~al: ~o=pac~ ~as~e :~:o 55 gal. :epa:~en~ o~ ~~3nsPo~s~icn 
(~C7 ) ~~~s ~ee~!~s ~~~u!~~=er.~s =~~ sh~~pi~g tSA ~a~eria!. 

A 3~~ck ~;~~?~e~~ C~~?anJ ~oCel 2~07 :c~pac~o~ ~as !~s~~l!e~ !~ ~~e 
~ni~ : ~as~e c.~~ing a~ea. A ~awi~g of ~he ~~i~ is a~~ac~ec. ~e 
~i~ i~c:~ces ~ug~i~g ~d ~~A ril~e~s. ~e cisc~~ge or ~~e ~~i~ 
is 'len~ec ~~ ~~e Aux. 3ui:c~~g 7en~!la~icn sys~e~ ~hich con~ains 
charcoal ri:~e~. 

:~as~ is co~pac~ec in~o :s ga~. :or app~ved d.-~~~. Star.car~ ?lan~ 
:pe~a~i~g ?~cecu:es ~ave ~een ~evisec ~~ i~cl~ce ~~e use :f ~~e 
ne~ co~ac~~r. ~se is lirni~ec ~o :copac~i=le c~r ~as~e onl1. ~o 
~ocC, ~e~a! c~ li~u!Cs a~ ?~~i:~~~. All ~aiS of ~ash ar~ su~re7eC 
?~ior ~o :c~ac~icn; =ags i~ excess or SOOmr are ~o~ compac~ec. 
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::tis :':!c!.E'::y ?~v!.~es a s'=agi:1g a:-ea :'c:- ;!e~a'=e:-ed spent: res!.:1s ant! 
~~apo~3t~r ~ot~o~ awa~:!~g shi~~en~ of:s~~~. 

2.0 ~/S'=e~ :esc:-i?~i:n 

::te ccncept is ~~ ;:>:"Jvice sh!.el.:!ec storage cel:s for con-::a!.::ers ;:er the 
a~~ac~ec s~e::~. 7he :'ac!.li~J ~!.l: :e :cca:ec i~ :he sou~h-~ast: 
corner c:' :~e si:e, !.:1~ide :he di~e. Jes!.i" is also ~:1de~~ay :o ?:"OVide 
~ s~i~l~2~ ~=~~3!~e~ :c~ use C~i~; ~~~s=~~ of ~!~ers ~em ~~e ~ck ~o 
~!le s:orage cell. 

a.o 5-:arus 
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!xis:~~g ?:a:.~ e;~i~"e~~ ~as ~o~ ~esi~ec :o ?!"':lcess ~he ~ua~-:i:y 
=~ ~acioac::~:~; :: ;~e ~as:e gene~~:ec so;se~uent to t~e 7h~ee ~i:e 
:slan~ ~ni~ 2 i~cicen~. A :e~;:orry ~us~~o-built ex-:e~a1:1 loca~e1 
:iqui:! :-acwas:e ~ea~e~: sys~e~, ~esig:1a:ed ~pico~-1, was installec 
:o SU??le~en: -=~~ s:a-:i:n's exis~in~ sys:e~. 

~e :e:r.;:c:-r:: s::s:em !.s ~esignec :: ~e::~c·'e sus;:encec ant! c!isso1:rec! 
~a~!:ac~:·,~ -=~:or:a.~!.~an--;s ~~ :!.;,J~C ~as":~. :':-4!attent is 3.ch!.o!v'!c! 
:~~u~h :::~~~~~n ~~c ~~o!~e~~:~:a~::n. 

:::1•:i:--:r.:::er.:a: ;:~:ec-:icn is ::a.b~.1inec !): :~e use Jf fea-:::::-'!s :ha: 
~~·t!:e :.eaj( ~,C/c~ ~·r'!~!.:w ?~:4!c-:ior.. 

~~ s:s~e~ faci:i~a-:es asse~:1 ~~ !s ::ex~!e enou;h :o c:r.:c~ 
~~ ?:~~ ~~~~~=~~e~~3 ~~c :ayo~~. 

A. ~~ ~?!.:~~-: s1s~e~ ::nsis~s :: ~ ~e~i~e~~:i:e~, ~~efil;e~ a~~ 
!.Ux!:!a::'"J ;.oses ?U:::j:S me ~3~i-:S. ~'! ~!":)CeSS ·resse:s re :!esig:1ed 
:e!" -!!sposa: a=-:~:' --:!'l~y ~ave :eec -!!<;e:":CeC. :!'le s::s-:ec -:akes 
!~3 suc~!cn ~~ ~::~~~ ~~e ~n!~ : A~~:i~/ 3ui:Ci~~ 5~~?, :~~: : 
:<eu-::-a:i:e:- -:a:.~s ~~ :he r.:r:i-: : :·;el ~a~cli~g 3ui:~i:-:.ot ~C.":?. 
?!~!:~:a~es ~~~ ~~~~7~C :~ ~ ~~efi::e~ ar.~ !~sso:~e~ ccn~~!~a~ft~ 
a:-e :."'!!:C"•"-!C :=: :!":e =!em:::e:-3:~:~:-. j;a~4!:- !.s ~'.!~·;.~~.: ~c '!!.t;!":'!r ~= 
":!"69 ·.::::.-: : :.las-:'! ::·13:o:-a-::~ :.::-:~~~sa:'! ;-:::-!;'! 7an~s. 

~e r~~=~::,~ !~~ ~~~ :e~:~e~!l~=e~ !:A =r~~~~~~ :: ::::!~i ~~e~ ~~~~ ~~~ 
:!~·..:!.! ~as~~ a::~ :"~::c·,:.~; -:::~ ~!a":~~ ~=~:·.;"!::~ ·,·!.1 ~~--=-!~a! :J.-:-!:-3:3. ~e 
s:s~e::: iJ s~a:-:'!~ ·~;: :::: ac~::.1~!.~;: ei :~e::- ::;-?-:A ~:- 3 ( ::ec ;:c:::?s ) -:J 
;.~·r!.Gt! ::.:~ :=:--::: ::.:::: ~f -::,4! -:::~e ·:!'1!. ~ : ~c:.;:-~es ~~ :=:-.! ;:-~:::-drs. :...--r.-~ 
-::;e :!.;·..:i.! :.~-,~: :...~ ~::~ ;:-1!::.: -:e:- !"~~c::~s -=~~ !':i;~ :~·~~:., :4!"Je: ~: '":!~ 
::;-:.-2 ( ;:'!'"'!f:::e~ :!e::.3.::~ ?C.':!) ) is :-:-.ar.•.:J.::, s~a=-~e-: ;: !:~g:~ ::::~::~ - ;~e 
~~~!:-.-er!:~:e:-. :~!'!~ a::G ~·..!::-!": f: -:w~ 1~4! ::a:.l~r:ec! -:' ~!.::-:a!:"l ~ ::::l":ar.-: 
:oe~ ~:. , .., ':::~ ~:-~=:: ~~:-. :-.::~:1 -:!'1~ ::. ;u!.C :~·;'!: ! ~ -::-:e ~e:ti::e:-!:! :e:-- :"'! 1c~.'!s 
":~e ::!.~~ :-!·:~:, .:o!·;~: s·o~: -:::: :~-? -~ ' -!e~!.:":'!!"a:!.:l!:- '!eca.~ '-: _? ·.!~;. l ~s ~.anual!.jr 
1-:a~~~~. ~~ !-:!=:!.::'!:-:j:~:e:- :,~~:!~ ::~~ ~:; !C:·.:s~~c -=~ -a!~~!::: ! -:er:s-:a:-t-: 
:!·:'!:. !:: ~~'! ~!::"!~e:--L!:'!!" . -=-~~ -!ff:..:e::: f:"':-:1 ::;-? - 3 ::o~s -:-> ~::'! := -:~e 

~~~ ~==:~~~~ ~~'s !3=~::~~ H~: - ~:-
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b. 7he effluen~ quali:: is peer 

c. 7he ~acia~ion level on ~~e e~e~ior ~. a p~cess ~~ssel exceeds a 
p~ede~e~i~ed value. (3ased on shipping ~e~~i~e~er.:s) 

~!qui~ s~ored i~ ~~e ef~uen: :an~s :ay :e ~ep~cessed -=~~ug~ :~e 
demberal!::e:- ( -:o p:-o•;ide adcF -ional ~ea~en-.:) .Jr :"CU~ed -:o -:he t:ni~ 
~ ~as:e ~vapora-:or Condensa~e 3::r~ge 7~ks in ;repara~icn for cischarge 
~~ ~~e ~nv~c~rwen~. · 

Shu~~own is ~~i:ia:ed ~y s:opping :~e feed ?~ and pa~ially cewa:ering 
-:he process ·tessles. ~eclai::led ;.ra~er !'rem :~e ::ni: 1 A~i.!ia.-y 3uildi:'lg 
is :hen used ":o flush -:~e ?~cess hoses. ::ush ;.rater is -:~en ~isplaced :y 
~lowi~g air through :~e ~cses. 

?recess vessels are comple~ely dewatered prior :o ~ei~g removed free 
service. :his is done :y operating ei-:her ef :he dec~~~ p~s (CG-?-2 or 3) 
~~~il they loose suc:ion. 

:n the event of a le5k, high-high level ala~, or other sys~eo 
~l~~~c-.:i.on the :ain air supply -.:o :he pumps is :e~ina,ed i~edia:ely 
causing all flow to s~cp. 

?rec~u~icr.s have been ~aken to minL~i::e :he possi~i:i:y of spilling 
radicac:ive liquid ar.d to con-.:ai~ any S?i~s if -:~ey occ~. ?r~~ 
e:nphasis has :een gi·:en -.:o c:-ea-.:ing ar:c! :=ain-:aining a 1.eak-~ig!lt: sys-.:em. 
All ~!~~ing~ ar.c! hoses ins-.:al:~c! ~a~e ?:"essure ra~in;s ~~a~ exceed -:he 
~xi~~ !i~c~a:-ge ?r~ssu:e ~~ -.:~e pu:ps ~sec!. A:: c!!scharge ~cses ha~e 
~ ?r~ss~~ ~~~~~g of ~~0 ~s!~ ~~ ~~ate~. A:: ~oses 3~C fi:~~~gs a~~ 
hjC:"~s~a~ica1.l'l -.:ast~c ?rior ~o ~se. ?~~? !ia?hra~s are ~esigned -:o 
~J?~~~ a~ ?~~SS~~S gr~a:er ~~~~ 125 ?Sig. 7~e ~X~~U~ !Vai!able ai~ 
;:~ssu~ ~o .:r:::e -:::e ~l!nps i~ :~o psig ( -:!":us ?:"C":ec·.:i:::~ d!.aphrap i:::t~~i ":j' ) . 

r~y !ea~s ~~a~ ~41 ec:~ ~i!l :~ cor.t~!neC !~ a ~~l:i :a~~ie~ eer.~ai~~~~~ 
s:rs~e!:l. .l.l! ~ose cor:nec:bns l!"e ~a?e<! :me ·.::-a~?ec :.r!.-:h plas-.:ic -.:o 
:on-:ain crips ~~ f!-.:-.:i:lgs. :eaks ;.r!-:~in ":~e ~ni-.: : Auxi:ia.-; 3~;i!c~g 
;.roul~ ~e ccn~ainec i::: -:~e flc~r ~ain and s~~ sys~eo. Sl:lall :eaks 
~x~~~al to :~e ~uilding ~oul~ ~e :entai~e~ i~ a ?las~ic ~i~~d hos~ 
~ay. .l. series of !llock con~ab:::er:t .!ikes a:-ou::<! -:::e ?recess ·:essels 
·.;culc ~:mtai:-: leakage i:l ~~e vici:lit-; of -:he ?rocess ·:ess:es. tea.:Cs :::--:~ 
~he ?rocess vessel ~oulc =e ccn~ai:::e~ i~ a c~cular s:eel container in 
;.rhic~ -:::e vessel is se-.: pr!cr to cpe~ation. 

4. ~ Sta~...:s 
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'"'"'· IV. R.ldiolog!.cal ~onitori:lg 

Due to t~ nature of tliis section of the report, only changes and 
3dd~tions to the info~tion presented here will be incluced in 
next contns report. The Final Report, hovever, ~ll provide a 
coapre.Oensi.ve rev-!.elr of the. :tacUological: ~unitoring done folloving 
t~ ~rch 28, 1979 inc!dent at ~-2. 
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rv. Radiological t·lonitoring 

A· Introduc~ion 

1. Sources of Data 

This report uses data collected io ~:nitoring programs operated 
by l·!etropolitan Edison. At this ·.;rit:ing, an extensive amount 
of data collected by others has not yet been evaluated in detail. 
However, the :-letropolitan Edison crogram is comprehensive enough 
and sensitive enough to make an accura:e assessment of radiological 
imcact. 

a. ~!easured Re 1 eases 

Metrocolitan Edison operates a monitoring program designed 
to per.nit identification and quantification of radioac~ive 
isotope releases in liquid and gaseous effluents from the 
station. ihese programs include automatic continuous mon­
itoring of effluent streams using equioment with control 
room alarms. This monitoring is comolemented by effluent 
sampling and laboratory analysis. Grab samoling is used 
for batch liquid releases, and continuous sa~pling with 
periodic laboratory analysis is used for radiofodines and 
particulates in gaseous effluent. Generally sceaking, the 
automated monitoring equipment is considered most useful 
because of its early warning features but is, in most 
~ases, less acc~rate and/or less sensitive than sampling 
and analysis for quantifying releases. For these reasons, 
samcl ing and analysis usually serves as the basis for most 
quantitative assessments of releases of radioac~ivity in 
effluents. Sffluent measurements are ~escribed more 
extensively later in this sec:ion. 

b. Estimated Release Rates 

',o/hen datl on re eases ·.;ere not available, estimates ·.;ere 
mace taking into consideration ~eteorological dat!, datl 
from the radiological ~nvironmental monitoring ?rogram. 
and the data from area radiological monitors insid~ the 
Unit 2 ~uxiliary and F~el Handling Buildings. 

c. ~~eteorologicai Data 

Metropolitan Edison maintains 3 ~e:eorological tower 
located at the north end of the island to supcort normal 
plant operation. Data frcm this :o~1er have ~een cont~nuously 
available via ~edundant sensors since the acci~ent. These 
data were used to estimate noble gas releases and to comcute 
peculation doses. · 
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d. Radiological Environmental Monitoring Prograc 

For about five years, ~etropolitan ~ison has operated a 
monitor~g prograc lesigned to evaluate the radiological 
impact of ~ station operations by sampling and analyzing 
media froo the aquatic, terrestrial and a~ospheric 
environments in the ·Ticinicy of the station (~thin 5 co 
10 ~iles). The program was intensified t=:ediacely following 
the accident, in accordan~e with em~rgency response plans. 

2. Summaries of Analyses 

Available data were used co assess the radiation doses received by 
individuals and affected populations off-sic~. in the period 
following the scar: of the accident. 

!n addition, cocprehensi•1e dose analyses have been perfor::~ed. Aquatic 
environmental monitoring data have been used to assess the whole body 
and thyroid doses to maxi=u= exposed L~dividuals and the population 
consuoing wa~er and fish froa the Sus~uehanna River. ~~ individual 
doses have been assessed for recreational use of the river (~Ji:ming, 
boating, etc.). Enviroccencal monitoring data have also been used to 
assess c.a..."C:!.::lut:1 individual whole body doses frcm noble gases released 
co the acnosphere. 

These data were also used co estimate the release rates which were 
used in conjunction with meteorological data and population 
distribution data co assess the population whole body dose fro= 
noble gases released to the atmosphere, and individual whole body 
doses at locations ot~er than those monitored. Environmental 
monitoring data have also been ased to assess oa."Ci=wn individual 
thyroid doses fro= !..~halation of air and consut:1ption of :dlk . 
containL~g iodine-lJl. L~ addition, measured release races were 
used in conjunction with meteorological data, population 
distribution data, and cow distribution ~ata to est~te t~e 
population th~oid doses froc inhalation of air and ~onsucption 
of milk containi:lg iodine-131. 
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3. Off-Site Liquid Releases and Exposures 

1. Environcental Measurements 

Reviev of sampling data suggests that a total of about 0.25 Ci 
of !odine-131 has 5een released as a result of the accident, cost 
of ft from ~arc~ 31, l9i9 through ~pril 2, 1979. 

The radiological environcental ~onitoring program conducted by 
H.etropollcan Edison Company includes analysis of ri·1er surface 
water, finished vater froo trea~ent plants, and aquatic biota. 
Except for three sample5 collected, 3/31, 4/1 and 4/Z at station 
7Gl. the Col~bia ~ater Plant. vnich shewed levels of iodine 
(9.4, 0.72 and 0.66 pCi/ 1) slightly above ~~~um detectable 
concentrations, no gacca-~it:i~g isotopes ocher chan low levels 
of oacurall7 occurring potassiu=-40 ~nd radiuc-226 vere detected. 

Tritiuc and gross ~eta concentrations vere ·~thin nor=al ranges. 
The l~ concentrations ~easurable at Station iGl are consistent 
with es~aced iodine release races for the same period, sh~~ 
in rigure !'1-a-t. assumi:lg liquid effluent has been fully :U,.'(ed-
1:1 the r1.•1er pri.or co sampling dO'-'nStream 

2. Est~ted Off-Site Exposures 

Radiation doses resulting from t~ese concentrations are ex~~ely 
low, a fev thousandths of one millirem for a person drtnKing vater 
or eat~g fisn from the river or us~g t~e river for swimming, 
&oat~g, or shoreline activities. 
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c. Off-Site Soble Gas Releases and Exposures 

This section discusses the analyses done to est!oace off-site doses 
due to releases or noble gas fission products. The section is 
organi:ed into ~Jo subsections dealing respectively with enviro~ental 
=easurements, and of!-sice ~~posures. 

1. Znviron=ental ~easurements 

!he source te~ used ~ the following assess:ents was arrived at 
based on inior:ation ~btained from the env!ronaental oonitor~g 
TLD's. The source te~ dete~ed in this fashion was then used 
to assess :he dose received by the ?Opulation in unaonitored areas. 

~ecropolitan !dison C~pany conducts a routine enviroaaental 
radition oonicorL~g program ~clud~g use of stationar7 the~o­
luainescent dosi:ecers (TLD's) ~hich =easure integrated dose. 
!hey are in place at all tiaes at 20 locations as shown on 
Figure rv-c-1. Eight of these locations are on site. The other 
~elve are off-site, including locations in Goldsboro and ~dletown. 
~ost are ~thin several ~les of the plant, but a few are located up 
to 15 oiles away . These dosi=eters ~ere in pl~e in the field at the 
time the accident oc~rred. Dos~ecers in the field ~ere replaced 
with fresh dosimeters ever: one to three days following ~he accident, 
~ t~e collected dos~ecers vere evaluated to dete~ne :rends for 
dose rate as well as the dose accuculaced since the beginning of 
the accident. These data represent a campreh~~sive =easurecent of 
doses due to noble gas releases at the locations monitored. 
!able tv-C-l provides a coaplete su:::m.ar: of !LD oeasurement!J through 
April 10, 1979. 

Shortl7 af:er the declaration of an emergency, =obile ~i:ori~g 
teams ·;ere dispatched by ~~tropolitan Edison. A helicopter ~as 
used co assist the ~oni:orL~g teams since the on-site ~eteorological 
tower ~dicaced ·~ds :award the ~est over the ri?er. 

!bese teams ~ere equi?ped ·Ji~~ instruments ~hich oeasured dose rates 
from a!rbor:1e radioactive ::~aterial (pruarily nob!.e gases ·.rich :<e-133 
doainant) and •Jith air samples ~hich ~~re c3pable of collect~g air­
be~.~ radioactive ::~ater!als other than noble gases for later 
laboratot'7 analysis. (Aside fro~ nobl~ gases, the only isotope 
contr!but~g signi!ic~ntly to off-site dose has been IodL~e-131. 
Its contribution results ~rom concentration in the thyroid gland 
due to transpcrt from air to ~rass :o =ilk to thyroid and to 3ome 
extent, :rea inhalation.) 

During the first fe~ da7s following the accident, release rates 
fluctuat~d and frequent vind shifts often occurred vhich caused 
radiation levels to fluctuate vith ti=e at any sin~le location. 
!he ~ergency response su~1ey tea=s had to ~ove from place to place 
following the transport of airborne radicaccivicy. 3ecause of the 
fluctuations in radiation levels and the short ~onitoring periods 
at any one location, data collected by survey teams are not the best 
availahle for the dete~ination of cw:~ulati•1e doses and they ~ere 
not used in t~3 asses~ent except in att~ts to deter=ine ~hen 
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noble gas releases 7ere significantly higher than baseline values. 
This vork is continuing and will be aug:1ented using DOE helicopter 
data ~en it becomes available. 

2. Est~te Off-Site Exposures 

~the=atical ~odels for est~ating doses to individuals and 
populations nor.nally use isotope ·release rates and ~eteorolegical 
paraceters. Estimated release rates Yere used to est~ate doses 
to individuals at locations not ~onitored by TLD's and to the 
population wi:inn 50 ~es of the plant. For these calculations 
the aecospheric dispersion ~odel Yhich had been previously used 
only for est~tes at TLD locations close to the plant Yas ~~tended 
to a distance of 50 oiles in each of 16 direction sectors. The 
population dose YaS ccmputed us~g the dispersion ~odel and site 
meteorological data to cocpute the vhole body dose each . hour at 
10 locations dovmrl.nd ill the sector in which the vind vas blwing. 
Doses Yere est~ted for the period after the accident extendin~ 
to Ap~-l 30, 1979 and ~ltiplied by the population ill each of these 
10 d!.stances for each direc:tion. The results of th.is analysis 
indicate that the aggregate whole body dose of the population 
within 50 ~les (about 2 aillion people) vas about 2500 person­
rems froc no&le gases released through ~/30/79, not considering 
tha eifect of shielding due to hous!llg or other st=uctures Yhich 
could reduce dose est!cates by a factor of 2 to 3. !he population 
esti::lated for 1980 'llU used. 

The highest off-site integrated whole body dose :easured at any 
TtD location through April 28, is about 43 =illirems above back­
ground at a location about 1200 ~eters ~ fr9m the plant. The 
ac:uculated doses measured at the Goldsboro and ~ddletowu TtD 
:onitoring stations over the sace period were less than 10 :illi­
rem above background. ~e latter figure is an upper liait. 7he 
best est~tes of about 5 aillirem at each location, has soce un­
cer:aint7 because of the difficulty of separat!llg no~al 
fluctuations in background dose free accident contributions of 
s~ar or ~ller ~agni~~de. (This uncer:aL~cy does not aifect 
the ~~ dose of ~3 ~eo for ~hich the accident contribution 
·.ms substant!all7 greater t~an fluctuations 1n ::at-~ral bacqround 
for the :easureoent ?eriod. 

~y contrast, whole body dose calculations at these sa~e locations 
~g the est~~ted noole 3as releases resulted in doses in 30 ~re~ 
1200 ~eters ~~: 4.0 ~re= at Goldsboro; and 10.0 =ren at ~ddletawn. 

!t should je noted that the =axi:u~ dose from noble gases, about 43 
~ir~, is less tnan the incre=ental dose a resident of Harrisburg 
vould get by =oving to Denver, Colorado for one year because the 
~tural background dose rates in Denver are greater than those in 
Earrisburg. The average dose received by population Yas about 1 =r~. 
one-third of the dose received in a transcontinental subsonic plane 
flight. 



2 
26 

3 
5 

13 
37 

6 
14 

34 
38 
28 

3 

39 
23 

9 
24 

10 
40 
ll 
!.i 

Station 

152 
lCl 
252 
452 

4Al 
4Gl 
553 
SAl 

7!1 
7Gl 
act 
952 

9Gl 
lOBl 
!.lSl 
1131 

1452 
15Gl 
1651 
16Al 

TABLE IV-C-1 

~ROPOL!T.~~ EDISON - THREE ~lE !S~VD 
TLD DATA 

(Period of Exposure 79032807 - 79040613)* 

Distance. 
on 
640 

4180 
1130 

380 

800 
16100 

320 
640 

14500 
24100 
3700 
640 

20900 
1770 
160 

l.2i0 

640 
24100 

320 
640 

Direction 

~ 
~ 

~ 
~ 

SE 
SE 
SSE 
s 

s 
ssw 
~ 

·Total lieasured 
Dose 

(rem) 

0.095 
0.006 
0.043 
0.102 

0.039 
0.004 
0.072 
0.015 

0.010 
0.012 
0.008 
0.023 

0.005 
0.005 
0.010 
0.004 

0.137 
0.003 
1.033 
0.901 

•• 
Total Calc. 

Dose 
(rem) 

0 .10 
0.010 
0.030 
o.o;o 

0.020 
0.001 
0.045 
0.015 

. 

0.0006 
0. 0004 
o.oos 
o. 0"0 

0.003 
0.004 
0. 020 
0.004 

0.100 
0.003 
0.630 
0.400 

*!~eludes 3ll !tD readin~s from tha radiological environmental monitoring progr~. 

•~Back;round ~adiation ass~ed t o be 0.007 ~rem/hour has ~een subtracted. Values less 
than about 10 ~r~ have substantial uncertaint7 because gross values exceed back­
lround by onl7 a small :arlin. It is certain, however, that 10 mrem is an upper 
limit for these cases. · 230 263 



T Ali.LE IV-<:-2 
(.Ci) 

Esticated Quantities of Each Isotope for 
Release Periods Correspondi~g to TLD ~ea~urec~ts 

79032SOi- 79032918- 79033113- 79040316- 79040614*-
!so tope 79032917 79033117 i9040315 79040613 79043024 

Xe-133 5.2 E6 2.7 E6 1.0 E6 2.8 ES 1.5 Et. 

le-lJ3o 7.6 E5 3. 0 E5 6.8 E~ 8.3 ~ 0 

Xe-135 1.4 E6 6.5 E4 0 0 0 

:re-lJS:n l.i E5 0 a 0 0 

K:-88 5.5 E4 a 0 a 0 

7.6 26 3.1 E6 l.l E6 2.8 ES 1.5 E4 

*The last three ~eeks of the oanth are cocb~ed ~to cne grou? s!~ce :he 
contribution is less than l! of the t~t3l. 

Total 
Ci 

9.2 E6 

1.1 E5 

1.5 E6 

l.i E5 

5.5 £4 

l.l E7 
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Location ~.ap 

Code. ~o. 

lSZ 2 
2S2 3 
t.SZ 3 
353 6 
952 a 
ll.Sl 9 
1452 10 
1651 ll 
lA2 12 
!..U 13 
SAl 14 
9AZ lS 
llA.l 16 
15.U l7 
!<3.1. 18 
Sal 19 
7a.3 20 
131 21 
93.2 22 
lOBl 2.3 
1231 24 
1531 25 
l Cl ::!6 
lCJ 27 
3Cl 28 
l.:.Cl 29 
3E! 30 
!.:1 31 --, J:- 3:! --., Jr- 33 
7:1 34 
1._, 
Jr- 35 

2Gl 36 
4Gl 37 
7Cl 38 
1Gl 39 
15Gl 40 

TA.Ot:: A-1 

Descrip cion 

0.!. ~iles ~ ~f site, ~. Weather Station 
0.7 ~es ~~of site, on liSht ?Ole 1~ ~iddle eo ~orth 3rid~e 
0.3 ~es ~fE of site on top of di~e. East Fence 
Q.Z ~iles :: of site on top of di~e, East Fence 
0 .!. ~iles S ~f site on South 3each of Three ~le Island 
0.1 ~es SW of site, ~st of ~ech. Draft Towers on dike 
O.l =iles ~~ of site at Shelly's Island pic~c area 
0.2 :iles ~~"W of site at gate in fence on W. side of ~ 
0.7 =iles ~of site at ~orth tiP of Three ~le Island 
0. 5 ::li.les ~ of site on t.lurel ltd., ~et-Ed, ?ole 4668-0t 
0.4 ~les :: of site on north side of Obsertation Center 3ldg. 
0.3 ~es S of site below Discharae ?!?e 
0.2 :iles ~~ of site off Discharge ?i?e 
0.4 ~es ~~~of site on ~ohr Island 
1. 1 ~es ~::: of site, vest of Gr!~grich ~oad 
1.0 ~es :: of site on ?eck Road 
1.6 =iles SZ of site on east J!de of Conevago Creek 
1.5 :i!es S of site, above York Haven Jaa 
1.4 ~e.s S of site, ~orth of York Haven Dac 
1.1 =iles S~J of site on south beach of Shell7's Island 
1.6 ~les ~~ of s!te adjacent to :!shi~g Creek 
1.1 ~les ~>t of site ~elov rall Island 
2.6 ~es ~ of site at ~ddletovn Substation 
2. 3 :Iiles ~: of site at Sua tara Creek 
2.3 :i!es s~ ~f site 
2.i ~!les ~1r~ of s!:e ~ear intersection of ~:s. 262 and 392 
4.1 ~las SSE of site at 3runner Island 
6 ~iles ~of si:e at Hu:cels:own Substation on F!ddle~'s ~lbov ~d. 
9 ~iles of si:e on East R!dge ~ G~eentree Rds . 
5.3 ~les E of sita at ~asonic ?.o:e 
9 c!les SE of site at Jrage~ Fa~ off !~gle's Tollg3te ~d. 
8.7 ~es ~~of site at Steelton ~un!c1?a1 ~ater ~orks 
2 ~iles ~~G of ~ershey on ~t. 39 ~ucmelstcvn 
10 ~les ~ of site at tavn - ~e:-::d Pole :IJ18l3 
15 ~ile.s SZ of site at Colu~bia ~ater Trea~cnt ?lant 
1.3 ~1les S of site i."l ~et-Ed '!ork toad Dis?atch Station 
15 oiles ::-~ or si:e a: W. Fair;iev Subst3t!on 

•All distances are ~easured frCQ a ?OL"lt t~t is ~idva; ~e~Jeen the 
~eactor 3uildin~s of Units 1 and 2 
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n. Off-Site IodL~e and Particulate Releases and Doses 

1. Environmental ~easure::~ents 

In support of routine plant operations, ~etrop~litan Edison conducts 
an environmental ~onitoring program vhich involves collection of 
several different types of samples . !~eluded are continuous air 
sa=ples of iodines and particulates, vegetation s~ples and =ilk 
samples. !his program has continued ~t~ a higher sacpli~g f~equenc7 
since. the accident. Results i:u!icate that Iodine-131 ..,as the only 
iodine or particulate isotope released in si~ificant quantities. 
!his isotope Yas detected 1n air and ~ilk, as discussed beloW, and was 
also detected 1n soce grass sacples. 

2. ESc~ced Off-Site Exposures 

Esticates of off-site exposures to iodines are accomplished using 
t~ acnosphe.ric dispersion ~odel and the ~easured effluent release 
races along ~th on-site meteorological data. Of the particulate 
and iodi:le isotopes released, onlY' !-131 is of significance in off­
site dose calculations. 

The dose f~cm :-131 results f~an concenc~ation of this isotope in the 
thyroid glar.d following intake from inhalation of air contaL~ing 
iodi:le. and ingestion of c:1.llc. conta.i:ling ~odine. The iodine in milk 
results from depositicn on pasture grass after release. 

An analysis usL~g ~easured release rates and meteorologi cal data has 
be.en ~ade to esticate the average I-131 concentration at all off-site 
locations near the plant. Results show the highest average con­
centration :roc ~rcn 2S, 1979 to April 30, 1979 to be 6 . 3 X to-12 
uCi/cc in the SE direction. If an adult had resided there through 
the acc!dent, the inhalation dose 1o1ould have been about 6.3 mrec. ~o 
other age grcup • .,ould be :~~ore :han so: higher . A series of fi•te short 
t~ cal~ulacions 1o1ere ~ade co esti~te peak icdine ~oncencrations 
off-site. Results ~;awed the highest concentration was 3. 7 ~to-ll 
~Ci/cc at 600 meters to the mr.J averaged over the initial 24 hours of 
t~e accident. The highest off-site instantaneous concentration 1o1as 
deter.nined to be 8.0 l lo-lO~ci/cc on April 15, located 600 :~~et~rs to 
the SE using a centerline dispersion fo~ula. A comparison be~~een 
calculated air concentration ~al~es and air sacples for three different 
?erlods at several locations st.cwn 1:1 !able IV -::-2 indicates generally 
good agree=ents (i .e., ~thi~ a factor of abcut 3 in 70% of the cas~s) . 

Population doses tnrough ingesti~n of mil~ produced in the site regi on 
has been estiaated using ae=oS?heric dispersion ~odel consistent with 
Re;. :;:!ide l.lll out co 50 =iles . 
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Detailed cov inventories were available out to a distance of 5 =iles. 
However, beycnd 5 ailes, county :ilk production rates were relied upon 
to esei:ate c~ ?Opulations assu:!ng each cow produces 34 pounds of 
milk ?er day. The ail~ production rates for the 50-~ile radius suggest 
a population ~f about 300,000 dairy cows ~i:h a population censi~; ir. 
sectors t~ the ~"E. £, ESE, an~ S£ approx~ately 2.5 times the density 
in other sections (about 75 cows ?er square ~le versus 30 cows per 
square oile). There is evidence from cow population surveys within five 
cdles that stored feed is an ~portant fraction of the dairy cattle diet. 
Furt~ore, data on land use in three counties near the plant indicate 
that only 5 to 10 percen~ of the land is used to support dairy cows. At 
the yield speci!ied in Regulato~J Guide 1.109, that pasture land could 
only provide about 20: of the diet for 300,000 caws. !n addition, 
''a~ngs had been issued to keep cows in ba~s during the period folloving 
the accident. For :hese reasons, it has been assu=ed that pasture grass 
accounted for 30: of the average caw's diet. In addition, the portion of 
iodice that was released in organic fo~. ~hich does not deposit on 
grass, was :easured periodically and found to be less than 30 percent on 
the average, and r.as been taken into account for this analysis. Iodine 
concentrations in =ilk were deter=ined using the :odels which serve as a 
basi~ !or Regulatory Guide 1.109 relationships and paraceter values given 
in sill:le guide. The population dose was esti:lated by calculating the 
average concentrar::ion in t!Ulk produced within 50 lrlles, acco•1nti::1g for 
dilution due to a~spheric dispersion. All ~lk produced was assuced 
to be COQ5u::1(C. 

ResuJ.:s of the above calculations indicated tr.~ prJtential for population 
thyrofd doses to be 900 person-re=a. 

the above dose est~:es have been cade independent of ~easured !odine 
concen:~atior.s in air and :ilk. ~easur~~en: results i~dicata peak 
iodine levels !n ~l~ to be less than 110 pCi/1 with an average froa 
~rch 28 through April 27 at any one saople location of 29 pCi/1. These 
figu~es apply :o goat cilk collected at location 131 about one aile 
north o: the plant . The comparable values for ccw cilk are 21 ?Ci/ l 
peak and 2.8 pC!/ l average at location 731, 1.~ ~!. SE. If an i~fant 
had been consu::1ing :~is :il~ :~roug~ A?ril 27, l9i9, his dose is est!:ated 
to be 1.2 aill!recs ==~c c~J cilk or ll =illirems from goat oilk. ~o~ever, 
~ goa: =ilk is not no~ being used for huaan consucption. 

Airbor:te saople resul:s indicate r:hat a'lerage airborne iodine con­
centrations a: any location through April 24, 1979 ~ere 2.9 ?Ci/:3 , ~hich 
~~uld result in an inhalation dose of 2.7 ~illirecs. 

The doses froo releases of radioacti•Je i~d!:1e have been very lo~. As a 
::.at:er of perspec:t!·1e, a round-trip transcontinental plane flight 
results !n an increcental dose of 3 cillir~s and a resident of the area 
in the vic!ni:y of the plant no~ally receives about 8 oillirecs each 
oonr:h. froc naturally-occurrfng radiation. 
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r· TABLE tv ~1 

Compa:ison of ~easu:ed and Calculated Concentrations 
of Airbo:ne Iodine for Three Ti~e ?eriods 

Measure~ent ?ericd 3/28 - 3/29 

Station 

1S2 

1C1 

12B1 

Dis~ance 
(m) 

640 

41SO 

1270 

Direction 

N 

t·leascrement Period 3/29 - 3/31 

· Station 

1S2 

1Cl 

SAl 
8Cl 

l2Bl 

Distance 
(m) 

640 

4180 

640 

3700 

1270 

Direction 

N 

N 

E 

SSE 

N } 
WSW 

Measure~en~ ?eri od 4/ 15 - 4/ 18 

Station 

SAl 

8C1 

7Fl 

Dista.."\ce 
(r:1) 

640 

3700 

14500 

Direction 

E 

SSE 

SE 

Calculated 
I-131 inlir 

(pCi/:n ) 

8.1 

3.1 
1;:~}10.3 

Calculated 
I-131 in .~i: 

(pCi/t:1.3) 

2.3 

3.3 
O.S4 
8.2 

26.0} 
o.o 

Calculated 
I-131 in >.i: 

(pCi/:n3) 

2.5 
1.1 

0.31 

Measu:ed 
:r-131 in Air 

(pCi/m3) 

3.0 

2.2 

7.1 

!-1easured 
I-131 in

3
Air 

(pC.i/m ) 

22.6 

12.7 

20.3 

20.1 

23.9 

~teasured 
I-l"\ 1 • .., A•,.. cpcii;;J > --

8.4 

0.057 

0.39, 0.17 
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Start Date 
~r. ~o. Da. iir.) 

79032804 
79032319 
79033022 
79040106 
79040303 
79040319 
79040519 
79040615 
7«1040706 
79040803 
79040909 
79041016 
79041119 
79041323 
79041410 
79041505 
79041508 
79041518 
79041616 
79041624 
79041716 
79041804 
79041308 
790419lt. 
79042022 
79042213 
79042304 
79042312 
79042316 
79042406 
79042516 

TA!U.E IV :-2 

~OO!W..D IOO~ ;tELEASE !U.T! DATA USED 
~ DOSE ASS::S~S 

I-131 Release Rate 
".JCi/sec 

4.2 1) 
22.7 
2.7 
9.7 
2.3 
7.0 
0.43 
3.7 
6.9 

12.7 
0.46 
1.3 
2.2 
4.1 
6.6 
8.6 

14.0 
6.0 

11.0 
3.0 
5.5 
7.3 
2.0 
s.s 
1.5 
2.5 
1.0 
3.8 
1.5 
0.80 
0.50 

l} Iodine release rates 3re roughly constant over the period froc 
one start t~e co the next 
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