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-c. iil'j-;;J]i;>?z 1' " ::..-:teo-t-(})llilfiL n~t"'*'lllIT,,.' b c L'? jjt;t.J:IJi.l'<iZ·•I= t;: b, 

fill if<" J ':\-:l!:,fil9 b tom r= t;i:. ii! &a<;if-l"i.l'i=il,?!'9 r< ~ ll!im-c"'- <'" ~ "'!IZ J /::. , r~ 

~I=~~') mt,·.-z ~ 7-:%J /::.. r "'l!li !'Jilli/:':\- El !~9"'!J;f;J ())-t-tJ.~.ti.1=-:i L 'c, -)Ea:>J!f ',1 §Jll':\­

&iAE90~C/J{~~::a:.i~"' 2:>;r::, ~;f:tT-:J 1J~LJt±:ILl::-=it.'L!J:, r~~W'.~J rrt=irs"lW"~&_; 

fjG~J~~J (]) 3 $~~1::.n'1t' frnJRfif~~J c ftj:irs'1f'i~J O)~,?J:~JJH:.AT ·y --:f. 1\-{ . AT",! 

~a:>*M"1El•'lf&)E<Jb:::c~0•eo1hb. ==i::.r~•••J~.••c:~0ia(})m•'lf 

~ x -c f'F* ':\-~•~9 :to•ll'lla:> = c i:: s bn' G. tii'.ili!'l'= ~ f±§ia<; r= ~ x~ t;::l!:l!I< 'If Iii-=>. *-to. 
r <Jc r.i<llll'llJ i:: 1h., -c ~. ,?J'J<ctl' El 1=>< x -c <!\ L. Gti."'~t;:ii!H!t "°"'' = /::. 1;1:ll!m-c •• -c 1hb. 

*k •• OO!'JUD?:.-l"'l'•Y'lfm±9bB~~G. ~D9I?~~;<.?i="'IL.c~m!'l·•• 

~"l=>C+%9 b = /::. it ••-c ;t:, <S, -t-a:>~. /::.' a:>f>tlli:a:> 1J ;z? 1=• L. -c. /::.' = * eo'l'IViE<i r=T-:%9 
?JiJ', :m .• &!Jid:%t~~t:ffi9tPCl..'3'filWf=t;t;4 :,- 1--1::1,.:0" *t=, ~~~!Jl1i!li©IAJ~ · VX'..JI,.~$ 

WTl='Jlliliil:: L. -c <13 < = /::. ~, lll;r.1E<itJ: o ;z -\"'!'"' 1; 'If m"' 9 b tom:=m•-c ao <S. 
11!!:/J. ll'<li<'il>JMJi." . 3'.ttl§Jll'O) J: -j 1=1"¥~E'JfJ:~i!!!!= -:i,, -c I;!:. El a:>iita:>n"'-lt ""*/;') G nb 

;, O)c!;J:fJ: L ', -;/]. "'i\J<C:l!if:; f., t='l""'-'ii. "'"' L 'i;J:. "'i\!l:f= Ell$9 b l§<ll!'~ /::_' L'? = n * c 
1:::t;: L' t, 0) ;\-,c+~ /::. 9 ?J tcltJ. >JitcfJ:jf,llfl[ · ¥m ':\-1'F b£•'ll'111J't±:l -C ( ?J:::: I:: t, :fll)E <" n<S o :::: 

.ti.1:: 1;1:. t§Za:>!t'lr•9 'lf'll'9 b /::. 'II- x G nb = t n' G. 1J - F ;i 1 b ':\-11"1!! L. to~•'ti'<Z,'ll'-c ;!;b, 

(5) £zE<J>i-x:15 5 · ll!!J!il';cP: '.ll!::l!:L.to=m cm;;;, ll!lj<J, IJ!~: :El:i 

m;;M-ill! 'l' :tJ~j[PfTO)~j:p !;!:. -~a:>J&M·l'E*1f'tl:::J: ?J ') A? ':\-ill:l!l:9"'f,l;tlJc1f:, b t= iii). 

11\:lf!o L to =IJ!:El!i 1=£-:5 ~IJ!J;!;0 l"1ci1'm ?J = I::. !J<.o>•-c 1h <S" 
..=.fJi:±.~ l:: L' 3 fJJ fj:, @~O)~;f:;jt, ~ffJJO)~. ~~I=~::.~ -CL' .Q ::: C, ~ti~::~ -:5 ( ]![0-=­

- ;;( ':\-E'J!tl=IEJ.IL . .to..t c. llll!1~1ll'i'E ':\- 11> fl! L. toltf.fiia:>ii!lR ':\-~Jilli9 ?J:::: /::.ca>, b, 1!f I=, It 

III I:::""' ?J llllolil'f 1' c· 0) ii'-'1'1 c ' T 0) n<m ,,. ~.=Ht; L. -c L' < ij!!j!O) 1:2,filti< Ii' L 'iii!' ?J f.l:fljd'f-1". 

·~•t'71' F~,iDS'i? "'*9;<;:, e'71' f'"l:::;i31tbl!lll!c. IJ!Oj!())~,,l!t't.J'P~l9bf.l:ij;[tt 

I=-:> L '-Ci;!:. 11; I= ;:t:l!; !J<£,'ll' -C j;j ?J, 

:::: :::: '°. ;!!Jl!iil'illlt11::. !;!:. !:Rlll~"1<t>a:>!j_l1Ji.J', l~~li\-fil('J':tJ.Jil~ji/CO)lll,ill;O)jt;JI, l!<\'IJ'!f::: 

<13L '-C ~mi::~ b iJ' i-·-:; iJ' ':\- .!<>E ill) 0=I::.i::1h 7.>, 

ll!l!1i;lllll1 I::. L. -c 1;1:. :El= l' ooa:>ii!,BfJ' G ~"19<S;,O)c1h ?J. 

• Y? t ;;<. • ll!!Jd't (J;l(f>d. jj L--"C"'flaj!f'j%, 10\mli!!. ;;;~¥"") 

• f>*;z,z-;z ill!.1"r"!. "'- FW) 

• fi<iili . &li<#loYi!l]liiJl;g11 

• 7- :/T--;t- :/At!:, t- 7 :I JVMf.&1'1 

• ll!tl11'\\1'Fl1 

*k,ml!1a:>~~':\-~m<Jb:::cli.a*Fa:>•3':'1fJ:Y•lt!bk~a:>BA':\-•b:::t1=<t~ 

t;:tJ< <S to ih. fl<Fa:>**a:> § "1<' 1;1:1;,: L 'i= L. -cit, -t-a:> J: ? t;::l!;"" ~ N;i=lli-:i:::: /::. f.>'~*nb. 

-:IJ. = IJ!:El!i -c· <!1>.!1.U7kli'*3':(}).fl[it -c· ;t:,tt. 11',"1,,.,-IJl! 'l' :tJ§l:li<i'Ji())Oi L. L •mJ;!;Jii1!Jla:> 

'-c 1;1:. IJi.!J!())jJ;;Jtli':lllll= 1;; j,;xt.i: l!IH-l"lltl;I: < n<i'f-:; to It!, +:n'to:&~:i!i:':\-9 0 tom r:::•r.i 'If IP 
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it o::: /::. t.i'. r- -:\1 ,~ · •J -"-? iJJ:il!o:>il!.et.i' s itw <"no())t." 1::. L'? r- 1,;- i: · o1- 7 t.i'fl'<t9 o. 

L t=IJ' co -c. il5 of.!18'o:>W:;E '0-li!d= 3ti!!!f '>-'"-YE90£•'!!''til510, 'i-())~1"; I= l;t'IT!:;E;>t := iilli "J=• 
•~c••'>-••L-cS<:::ct.••-cii'Jo, 

•••-•~n••ffi())•IP-c~. r-v-i:·ot7())~•1=Mo•4C~.A?m1C5/.Ae~ 

"'1=.A.:1tcti«;. -;;;m •J -"-? el!li'ia<i 1=*'Jrt1 L t"ll' <o il1'61) 10 ct o ::; I? r- -x t·::;"' / r- t.i<m:• 
L do o. ;: mt=.ll). 'j'IJ!'Jil= s L '-c [;!:, ') A? li!f>lil=£-:5L' -c•4 f.j: Ml,l\1'f e 'Ii>"' ibAdo ') A 'J . 

1/7ot-.L. i: · T'" :.- ::; 3 / • ;;. 1 '\0 /:te:;;;cl!i9 o:::.;: tJ'£·•cMo, 

/c::; I? r- e!Eil!:9 oJ:c -c. '«'~>J!il>'I c©~~'t~J>m-c:*:"'L '· '«'~!= %0 •J :o< ?·i1!1¥!i())>i5 

illlUJ!Jli!J "lf.O t=S L' c t.~ltt <" ;h, -CS '). Af!Jli!J'lcr.i;'= ;to L' -C 't ') ;<? · 1 / 7 7e -1.. I" · T' 4 ;, 

"'3 / . ;I. 1 '\O / ?' /::_ L'? fJ!.8f.JI£.'!>' L"'" /::_ /::_ 't '=' i;Jf'>\:llfl#rnll'lit.i' G 'l\'~liti*©ct'J :151= ".) 

L 'c. >J!iliiJ3f.O /::_ O)::o ".0. ='T-:.- 3 /'t'Fi'iJ)CEii'.o, 

* t=. ;: 0) J: ? t"ff4 t" ') A 'J -?I.l!~~t""''l*'JO) $ cm."1i e 13. < LL L';,;,;: /::_ ett~I= li<:Z -c 
L' ( ;: I::.. L 'i':>IP ~>') ;< 'J · 1/7 ot-1.. f' · ::o ".o.='T-:.- 3 /'t.'!>'c d;,{b, 

..... -.'f-n••ffiO)l!</& [;!:, 'i-©l'J!il<. -<-m""li'l"' l=S L 'L t!t'll-l=t• e _!<f.j: L ''t (])"('if, IJ • 

i"(])Jliijp(]).f,/;fj\'j;;J!;J:. '!ltl.J'l"Jl=Ei,'cil'li<":h. -C2t=~VJ<!P(])~~ · ilU~ · i*°* · J>jp(])~a,;t 
O)i,\ ~;le"' < "1x Q" -:15. ;>;~}!=Sc' T l;I:. ll<lii<lillo9'-l>>lj!it!e§~(])Jlii.l:l1'1i!'l=ll!l9 Q ~ < (])rt! 
liit.J'il'> 'J • ::: n G m'll!il;!())F:.~ ~liii!ias 1=t1JFJ9 -ib::: 1: 1;1:. •••-JJ!l T:i:J ••rli'm,1/:!P(])!Jlli£ 

I: 'l<~ilti* ~=~i';;C' ;lo{> o 9 fJp"l;. • ~:ti'~!lt. jiji!!)I.!!1ill!lt. l!!\flli\!il!'il!i!lt©~.!l:.ll\'~ ;\', {b L' 
i;l:'ii~'llii!:!@l1ii.l)t(])? ') - / J"y /11',IH= ;f3 Ito lff.!iiJ ~ 1'11/ll 9 o ;: c t.;<@&"J-C ll!.'!i'c ;!;, IJ • 

;: ;h, G ;!' 1*1' 9 0 :lli~' ll!limil!!ll!I /::_ 0) ll!li,I\ 5g; 11:: ~ llH!! !'11 =ilE ,\/)",:.:.,,..I>( if, Q 0 t.t E. ;: n i; :llln ()) 
rtl'~l:t. @!.? (])Jif*j I: LT to I><" t.> < • c,ll)E;>j.(])Jll,"1;TJtl;1!1H=• LT ?t 1 T ~ ., 'JI="'! ;;1;9 .Q.\!! 

~I= E Ito .f,/; · •lll(])rtl~ c LT O){ilJI@ t. 7"\ L '" t 0) Jo ? t";jlj~}(])Jlii.l:!Jlli!'b\'lfi-\Oi-0) / D :/ 
I 'J f. ~,Iii© ~'il;l.J<. fttilll>J(])fil!tlt=ffll<:tP!i~i~ x "- T ~ f=OO P,(])j;j;ffi1:-t>'±*!i.?J.O) op L 't Pl ii'! 

1=!!!t"' ? CliC!# ?••t.i<£,l!l' c 3'; 1b" 9tJ:t:>10;jjj;>t(])mnt=$l'Mi · :tlfi e'IO.A 9 -ibftii!i Cliil:l 

t'F <J 't jji;t9 o::: c ,;<;;:.""" 3';./b" 

gjl\Hl'J I= l;I:, !!!fl T'':J ') -?19'1llli'fll?.i*4(]) ~R Ml L' I= ll!I LT • !i<li! 'l/UJjlf (])iJ!,\\li.J' G 0) lle@.1.J<5l; < 
;tdJ G.tt -CL\~.:. C J::_.:t 00~9 6£,~fi\~-@" 

5 -::>(])£*SS'"~ x1J :::l)t ':l T. il!J~IJ5t!'o:>~·~~il!;&"l-@ -:151'. 1i\"I= g~ftii!i e"' "-" /::_ L' 

? Uf.ail' ~, :S"73'~f:t§!l®001*:~~1*-:io S/ I.? t-1::_ '5!t 0~$J'-J!70)1!r~ft1t~;!i!;!=g~9 ~ ~ 

/::_ ii'"1i\" '=-"'!!' c il5 Q, 

~Q2:f::_J: LJ }jffi~O)~ Lib&1)f,lt~fJ\?'t~-C!a:t,;:, '~~~-mt-T-JJ~~Pt:::t-:JL \--Cf;t, %j-~~£,~ 

c 9 -ibl&!Ml'Eli>J!'! e ') ;;<. 'J ;Jl! /::_ L -Cl;f iO': L. 'i-(]) ') ;<? ~5Nfi L t=_t c. ') ;<? ili.J'1(])i£$\'H~i;I 

e;;1<;E 1,,. %'< © '' "'7 >ll!1=>19 0 • r.1;15~+ ei!<oli':9 -ib::: "~'lll:'!l' "' il5 o. 
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~.J.1'1'.' It, •J :A? O)'.ffi1'tijjl,11Hi:~H9 .QJ:c 1'.' ,z,~ .': t,; 0 lll1!!0);E;i;.& U'£4<1;'; t,,;~ i<.1' ll' ll>l1' 

Lt=1'1'.', ') :A':J0)5J'<fi'!i:'"'i1'L, TO)f.5*°1::.!!,-:1< •J :A?{!iJ'.!~.!.Eli\l::c:>c'-C""-".Q, t,,;;13, ;::: 

;::: 1'.'fi? 5Hf It, 1.\lS!.!il-Jjj! 'T- ;IJ §il""i'Jir::~B' 9 0 'J :A? 0)~1*1* ll'llllt.';::: .':'!!:El ll'l .': Lt= t 0) 
1'.' U, :; , ~iJt, J: ') .. *8t,,:;lt!iT'!i:'"'i'!!90'J';E1'.' U, 0, $' t=, !l!iF,iO)~j@f:: f'l"'i ') A? O)~it-\" 

fF"' ') :A? it"I-~ L -CL 't,,: L' t=d>, ;::: ;h GI::-:> L '-C 't~i'Jt~,, "';1'<1!'J .Q, 

3.3.1 !lli!i©:;E!lfi 

'}A? r=ll!l9 .Q-~~fl'jf,,:!ll 'll"' ISO 31000:2009 1::$1l!l Lt= JIS Q 31000:2010 r 'J A?"*-;; 

;I. ;., f- -.lil! ~:J,& V:l\i~t J I ::£-:IL' -C l\"IJ!l Lt= Jc -C, ;::: ;::: 1'.' ©ti<•-: f ::l'l L' 0 Ill ill'!!: i'E l:i 9 0. 

(1) ')A? 1.-"-JL-

'J :A? ©'X.'/> 2' ''J:A?v-"ILJ rt, ;1;0 r*Jl!.J (}) r~*J .':TO:> ril!O='J?92'J O)ffi"i': 

tU: L -c ~"' h-b - 1Jl[~1111o/J!tl= J; -b1'5~1=-:> L 'c l;I:' r $;ll:J .': L -c ltli!l;:;;, ;~;Si' I&~, ~"" 

fF~ (J)jijO l"J'J ;ll:I = J; .;;, Ill! i.:; i6&'Jlll!llli©Ji>:'I< ~"'' r *1i!i!.J .': L -c i;l; A -\'>Jilli ~©~1""' ' r ;Ii; = LJ 

-1'>9 2' J .': vi: rt r*~J (});Ii;= :; "°' 2' '!!:~ "- 0, ~IOJO:>ijjl,lj\ ::t 7 ;.,-c rt, r~mJ .& 1J r;li; = 
LJ-\'>92'J r=t§'390't©1' L-C, Cll'l=ii!'.-">.b li!HEll'll!SWlli'J .&L' rr;:t.:i/:,!l.Hll!~J\>~O);li; 

;:::J-\092'J '1!:1'\-l<JllL'>.b=<'=c9>.b, 

i2) iD<MttjqjJ:<r::J: 7.>~~l!i' 

M t:i6<11'lll!!llil'!i:l!Ei<: L t=±!l~ 1= •J ;z.? llt:1J•~w1= -t t~ "'..-~.,., ~ rcgr.1=~~ .o 0 

• 1Dl§ctt'l$J'!'il:: J: .o iilHt!l'lt.;:Jl',\!I 

./ -E~©tJYJi < (7'1-§BfJY:l:f < .. !AJEB~~l:f < J 

./ lilll5'>!lt, J1;J;;!J1;1!l< 

-,.. fF'il'IO.©liJ'lf < (9Hlltll'lf <, r:>:illMll'lf <) 
• tta!l'lmu:oor:>:r~0:>•~•·;1.i'17,~ 

• ;~~ff!~ (±fuj[;£~ .. ~) 

°'l'@JO)ijjl,11\ ::t 7 /-C It, 3o l::Jll<M•:1'!JlJ'l!11:: J: 1b ~jltf!';f.;:ij'~\!11:: c:> L '-cti<•t9 -0, 

(3) ;1<i±E'lll'5Wlli: 
"'* rt.,!!!:J .': c. -c 0) A. <?IllJ.l!~O)lf~'/'1 r= -oL' -c rt, r '!>;t;:J 1= J: -o -i: J&~t!<Ei!>l!tO) ii;;;,;, :;; !JI 

!l'[J.11'1' r=~~l!i 2';h, 'f ;hti<~fi · !lJ;l!l< L -C .A ?liil'=&1£9J!SW '1!:'4'1il!i91bct©T;!;1b o L iJ' C. 

t;ctJ<;;' = =Tit, 'l>~tJIJt;O = -0 t=iW!O)iD<l!i i[O)§'i'jil!il:l:fin9, r!ili!!!:J 1::1ll '3' Q 't,Q) .': L -c' 
3<'3''.lll=' ') A? jj\f.Jlf.f c:i liUttt'l$JJ>(])±il1=- Jlii x L' :Xl:l:~il;IJ(]) L "''"' O)fi;,\( D' iOi<Etl: '!!:~a 
l!if<Lt=-tO)'!f: IJ!<:;'±ll'l~'i!llli: (J\~-f',f-j';.,':;-\'1l-)J cli': .. L, =h'!i:.'!JL'>.b= .': c9.0o 111 

'"'I:: It, ;<t;ll:Q) ') 7..? ll\I:: ;%$' ;h -0 lft~H1'!JlJ,,,IJl~i'1i!Ub 2' r, 0 CJllli<1l;t1'J!<l!'J-C1J' 6 L' .': '1jc x iO 

ti.0, 

!iilMttlo/J!tO)i[ '1!:~9;;;; Ji<c L -C It, 1 ;.,"- :..- f- ') (Bq) '!!: ,Ef.JL' -0;::: <': <': 9 0, 1 :..---< '-' f- ') 

r::ci:i<. -c, .A.ft~O)JlS'i!l'!i: J; '! ~~!l'll=~T'"'W:~il (Sv) Wz!llL './b = .': -t S-bo 
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Wi"' <T.l1-til< "1 t,;: l'E tt r:J:. Jc.1*. '1l<w. llill*" it>; 'J • -f O)t!J il< r= Jo -o -c. !ll c ;,o,m111Hm "'*,, c 

f=~<T.llli\ ;t L '(/) l, '\09 ¢ -<"ni,,j)j;lij:O) l, '\09 ¢ 'l\'i><~r,;: 'J , -f O)f]IJj[l;:c, %. l*> ;;J;:';t> l'\li;t())ll[~ 

1' ii; o_ -f <T.lilh<T.ll1'1:U: L, -C, l!l* '\>-"' 7 ·y ::>' 'll'tJ' ii; 'J, <!>raiB'lt;;::llitli Ii: Ci//) o. 
t.,:t.;, r;mtiB'l~l!!'iltJ r=l;J:, ll!<iilJ ()) r;;;;c::cJ'l'>9¢J i;J:tollt¢.tt-r:L't.>L'. 

I 4) ll'I c ii:,$) lll!1!'E ·~ ()) 1" ;:: LJ "'., ¢ 

r 1" c:: 'J '\'> .,- ¢ J ;;J:, ;;;; ~l!<iitti<. •J -"' ? i!lt Ii: ll'I c ii:, !h-C l' o !i!'~ ())!J!~tt'll' r= & '.;f 91"i!<' Ii: 

"'J#. l, t= Ill'! Ci2'6'>!J!il1"'!J>~O);ij;;:: ') ?9 ¢ J I: 9 -$,. C::ttl;l:, ;li;~l!<iil (T'.';ci=;J<"3 :;<;j';~"'iil 

& U'.71 ii!ll!<iit) ())•'E!llll'.ii' I: ') 7' ? ill\ ;>' f,/; C ;i<,$'>-C L'-$, 1i\o l)lc (j!!i[, '~ill'l>) O)j;! Ii l, '\09 ¢ I= 

it<HT .;s -

• ~Bl!<iil~--~-~·*···*·*········•~<~~-?~I5-l.~· 
JIBIW~ , -tJ-;t( '.\' - '/ ci 'l> l 

• ~$$-®! {!i!!f;;, 5"$~, !k.1.11.. ~~ .. 'i-iiB.*~ .. -g.w,., :*:ITT .. ;'11:;;.k, 'i-$flt*fo/J .. .::t"~!tJ:~ 

A'l>l 

r •J-"'? v-ZJ~J r:t. 1><1 3-1 r=;r-9 Jo "3 r=. r;1<.ffa<J1"'1'1lu 1: lll!J Ci6m'll!~¥>Ji'oO)J!Oc:: '! 

?9 ¢ J '= i:l<H c, 181 q,;s J::.l;f c:!< ;>; < :/iol'"l;f c ,J, eo L' _ *t=. •J-"'? <T.l1'\'i>i.I: r:J:r-;c<T.l 2 -=> r= 

ii; -$, I: L' ;t -iS • 

• "1!X.i;I'., PCV 31'.l;l:HJl'f-i'Pl±tJ@'-~ (J;.tT IRPVJ cL'?.l tJ•G]i!(f47'7'Ji>'~~'Jt±lL,-CJ; 

:; '«'~ . '«' j'""'~"li 1'.''i!'.1!1!'9 .;s ;:: 1: 1 =Jo .;s Ill'! c >!.//).f!l!n~~~a:i ;o::: '! ""' ¢ J ()) ill:llt 
• J&A<Jfif:©~.$!::J:.04 :;_,,...z:_,, l-- 1J©~!X1-"3'.~J:t1~©0C1t.:::J:~ r;~ttl¥J~~Ji:J J.)itf~ 

1) A? 1~~!1l,t~ C-fj:, ;:. ;f-,_ bO)*g-g.~1-= J:-=> -C. I&! r:f:i:E"J:.OJ~±~i::{i1©9 .Q 1) A? ~if.t.:: lt-C t_;: 

( , to 31'. lol::lc l:<T.l$1!i<XI= 1ll:i!i9 -iS ') 7'? :ll\, ¢ <0 l=:/ET ())j;Jl:i<X1=1ll:i!i9 -iS ') 7'? ;J!\I=-=> L' -C, 

•J -"'? ""h l'i'iih1' <"'ii .;s l!l:nlr!Hrr 1: 1'£t l'i' )/1J.E'9 ~ o 

-" 
~ 

~ 
1!J .;\ 
ijl: ·' °'~ 

,,. 
g * w . .,_ 
!!!! I 
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'till! lii i!f 1'-M (', J\i G 9, !ll'J<t"t'"' to .llJ I=, l"§c()) }!_'1; 1'- J: '!S!i: :IJ I= il!:illl'"'"" t< 1:' ;11, b, 
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.Q!J<, 1"1'=11t~t;:ID11M!l;l:~_CFl=;r-9 3 -:JC'i\>,.Q, 
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'<>'I> .. 
a. am r,:]§1:"' * 

i) 1"1ll)J'f 11t*4 7- ,~~' GO)iltfW~ ') t±i L. "11". 
ii) j?!\#7':1' ') ll!Uj t±l L"11". 

iii) ™"'~""* 
b. j?!\:W7':t" !fllt±i L.1-t~ :r:;J<O)ili'!o%1!i!ot 1:: ~*l.JiWO)'.JCI.l!OJliH'tl!i!o-r'!>;;; <OOl!'l!1>.i;; 

c. >'>i<tJl<~llll>'!'iiH.Jili'i~oiE~;I!; (ll'Jll§l1>:!>) 

1'11~ • .C1:cO)Jlll. l'>litJ!<>!!llll"'l'ilt · "''iE"'"' (i'l'J'iill:!l('lil 1=<10L>c:;.*±:hxc0)1i¥;1J:il1PK.,.. ~ 

·l'Elili ~ tiHill!.\1" •1tl'1l (ALPS) 0) :k.llHl!;!CoiE 'I> 111 ~'if<,\') G ;ft 1'. ;!< 1'. c' if, o 
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!2) >J1:9\'.!9!1,\'.i.lli~'IHl!$'1l (tf:J'ii't.'iil 

;3:\lii li.Hl'11UI' · 'ltii: (])"''". J§!'ii!ili1J-l'>!M# 7 7 : ! t,; c (]) J&!l>tttmi!l (]) n'lli .& U:.iiJl1f.(]) to~(]) 

liffo~ l!'l'i"{ili9 ~"'' ;;:, 
(3) JAEA il!'i'l;!l!' 3< it~'"' I =s 1t 0 "''lt!!dlolil!'.9\'.. !'l>i.li~fiiii !l!'lmllir~'l; ! = J: ,Ql9!;,\\( ~iliii$. ( B 

z:o:;;;: +ti iiJl'.9\'.llllJMi!lli!J 

JAEA ti< ;:;j-, ol'-C(])ii!f'.9\'.!ll'J!! l!'>!f.J' l, -:>-:>ji;:liii l, -CL' -Qmjp(])"'Jlit.l: t,; o !ii!'.9\'.. t,;. i; U'l=JI> 

)Ii! · ;;*;:;;\'II!!!>< O)~j':j:Jiii~-1'> iii® Lj ll!!lol'I= ;qi![<J- -Qtiit,,'!Jiii;q I =!II;;_. §;ill Ci 5tJl'©ii!f :9\'.'i'f t.i<l<,t\ 

9 o to&':l©jjl\F.:\ l!'l'i"1li9 0$:¥:, 

(4) ix'll' l!'$1il<. L. to:;;;:+ ti H"l"ltlli · J..'l;ti'\' J!iJililt$:¥: : "'-lit 26 "l'ffl' '1' C'l;l:. m.I.t lllii:'l;llHIH!t 
~ · A~.1~n%.7o-7'7k) ()C00f:.+~1!i) 

iJ;illi'iH<li'llill'.9\'. l!'tf &':l!;>'> t,;.5t!fre9©EJt3i!§"iJ<~o;'l- · itll'l L. tom<+ ti <D'*il1!~~""1="19 o>Jt'.9\'. 

~•l!'•~<rocc~1=.~~#••L.kJ..•~•<D••l!'~••o::cl!'§~cL.k'I<•, 

~,F§i_;?· ;'§*';j" J;"i:ff~¥ 
'.~llti:~~:) 

•2)t'F ¥:.ti] '5 ~i:l 0:~ :1'1*~ 
'~!.4E4~~---,c,~;.'~1 

<Z:JAE_A~,,;; !!Xii£(~~ 
o;f~) JliJ.'2"-~·-~~* 

<1':-::°4--~1:>b'.;-3-:t.:!Jl~_lf:JE 
_,_~'~it: 

(?''51 
i~~i''.li_!i_J'f};t~:· Wfil:$~ 

;"-lil.iWJ¥;!t'.' 

87(;l;lJJ) 

850 

206 
l '>'il'IV 

215 
\25"l'-~>li:E' 

61a:>i;J:;J~ 

lll!tEJ 

264 
(2:;if_gJ~iE) 

231 a:> '-"ll<t 
(26:'.f-ffl'T~.;fl 

!M#7 ::t '!If• '1 t±l L. $,'!!f& v:miiHJlJY:tlftn'U©~lm ::t:; :;1= <13 '' -cl.lit'l' 2'n -c ''o lilf>l'.~•'* 
i11! I=-:> L' -C :;J:. i.'l!llli (]) ]!t!l' ffl' -1"'1!! ;:\Jj: 'Ii: Iii ol' X -C 1Ji:'!IJ5tl!l {.>""!j;: f;!;$lj 'Ii: •llt l, to 1: "1' • -'t (]);;,nl, 

9"" ;:!<El lll:I= loJ lt-C ill~l.J,-:>tr.JM!l=..,l'Tl=~<t;: c 1.J'•• "1' <V>-0, l~I= ;:;11, G (])'*Jlli© 5 f,;Jtlli 

~i\l;:\jj:tJ<~ L 'i.'l!lllil=-:> L'' i;J:. ~l;lj l=lilf'.9\'.llll~ 7 D:.; I ? H=&llS! l,. -'t©M""I= O; It c If)( ') 

~i!IV-r'L'< ::cn<•ll!:-r'<V>-0, 
;$:ei'il'i;l:. r :?<IP . 5~~7J<Y1Jft$llU 1= <i:iP cl,!!l»"-©@!ll z El Ill l, -Clf• •Hat.·/( ;'<li)f:;i\'.f,11~ :1 

o:,;I?~m•WmX~~::fc•W=•k~cm••C••l!''l'<J-, 
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6.3.1 i'1t-IO);t.7'.,,;;f 
rl§<i" · ;'5s;;1,\%1ffi:f;~ \IJ<f.lrllll#:f;~i J 1='3 L, c~~ 'Hg <L'"" l"li.lfmllll# :r o y "'? HV"'­

M;t;oo (i;j.' f;j()'JlUOOJ cL''>-l l;l:, ll<l6-21='1'9J:?l=i;j.TO);t.7'·,:t!=J:'J~;t9{>_ 

!1) .i!l<\©fit.'i~x;Jt"'~'~*;;.' .ilfi©Wf >'i:llll# 7 Dy I? ~I=-=> L'' 'Jt"l•l'!'W©iliil' .. tut~ 
fi~\, ~~~tffit!:J "~'.i.Eo 

(2) fii\U1\ 77 :..- J "'©~;s ~~ C, l!!S'oB'll=lli< 'HJIC"" ;>; fJ!mllll#'*:I! ~tll'E · ~!£. 
13) _1::;;2 ~~*;;. _ Wit= t.;:§l!i!!i~©%1!1; ~"'""- i!l~tJO)liifmllll#© .!<!l[ L ©15Pi ~1£'1', 

~ft©iill-~Ml~::iP S' 1 ?t-©~M · °*lilli 
- ~t;©:fttl-~i5i!~~U*Xt:.:~~tt~©lit~~·~8t 

~~ ~-~ ::;-7J ~~f,Trom:tPo:i~~tr!t:if!: :::[cj :tt.:Wl~ 
n.!l~~!m©~W 
- '11Ja-:i7:.-'$©f!il:!~~l!l:, J&~j~t;r.t§-~Ml]~:t~~ 
(&;,~C:~n-OttWJ~O)it~,';'.. i!~J;'.!fSt.') 

6. 3 .2 i'1HI = 11! f = ·:>"C ~ 11:9---< 2' ll !I' t.;: 'IJ!h\i. 

~}jiJ© ~mml~fTJ ~@L© 
15" fi';J~ ti: ;F: 

J)(,Jii;til!!i©jj;:ltl=ii!! L c l;L j!!!:fo7' c1 ') ~~ ') tJj L 5t!f & lf l§<Ji!.1%Ml0:5t!r©iiil'l8 :17 :--1=to L' 

c l.li'ii' 2' n f=lil'?ii:llll#OJ:l!©Mil<1=fiil rtt= ll'l<*li ~ill~n'-=>a<iil1=li<lilli> {> t= mi=, 1"1= Toe©"' 

~ ~ tJ!' .-< "' <' ;!;) {> 0 

~ 'E '!JI= J: {> li!I:;;: llll §€$;!ii; I:: ;$It {> f±ifi 

< ilill '< ©>!f :J\:IJ,9# I= P-o iii© lit'!!' t.;: f!!#.\ > 
( 1) >!f m 'l!J#(1) El B'J • El iJ!i© EJlil 1t 

a. .i!IO!I.$'\01.l!ll!I.$ .. l=ll!l9 {> !t!trll'J~i;th' Gll!lili 2' ft {>'l!'>J<ch<+5J'l=,;tBJI; 2' ttt= •tjj!jj · tt 

itc9{>. 

b. 77 :-- , ©1i''Jt"'i&Wio:>m!O!'lt;Jt ~iM!l1f 1=&sJ1;9 {> :: c 1i<iiJ11Et.;:1*m1 c • _,, _ 

c. llll#!ili:lllll' E © J: ? t.;:5..; " :--?<'l.l!IO!:r:.•;;:1="5m 2' n 01i'+5'1=:e:,~.- {> _ 

12) :o<lil:lll:tJ n':;i;;lilli9"' ;>;m!O!:r:.:f; · ml<\:r:.:f;*1=ll!l"T {>J:t*Tll'li§ii1, liifmllllJt c ©5H!l©B.llil 

1t 

a. >!f :>\'. 'lll# l;t-111;$ · 'llili''l"l'l'i!I! '¥' ;;;;a:i llll#fJ' ± El B'l<' ;!;) ') , llll#!ili:Jll ~ Jl<Jltlll: tJ IJ'.i!ll!W <' l! 

m>0::<:~nm<:Lc,•••11;~•m••~m'°§•:r:.•~•m•0. 

(3) ,±t.,;: §f!I~~ 

a. 2018 ~~J::'f.J\llO)•l'!f 7' / ') ~R ') tll C..1.Jj;!;O)it)E 1=r"9 I= i1 3 J; 3 t.;I.j;\;O):;i;;l.l!tto~ftllill: lf 
I. j;\; 15 !It 0) jjt )£ 

b. 2017 'J'.~<PO)llil'*i§<li<i'ilo:>;!il~ . -il1!5J'l=ll!l<t "'"'*a<l~ x /50)~~ ') * c"" 

<'E•U"T-?~co:>••u•£ cmncr7~ll'l10tllLI > 
(1) !Pl1'1ti!t!"!!ll!O)~,'ltft (4.2 lili& V: 4.3.1 l!Oll!l~I 
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a. li'r-'l · "11.i*" 7' 7 'l 0) '!Ult z ii!illi t,,: !Ill. 'J ~it fl':I = !e!ll'I.-. 'li''.iEttii I= il;,.;;, :::: I- z*!!~il'J 1= l>l!:llJ 

LcL'< tolill=. 1J1'l!f0)@~1Jcto:JI'J c::'.cO)!§!~ · !§~'1fBJllli1=9i>cc'h'=· :\l!J>I* 

c1l'Stti>7'-9 · 1'1>1H0 <!f'1:W:!l!o'1fi®lllil=&BJ<Lt,,:t,<<;ill!Jl!i · i~l1''1fll<l0o 

b. *"!=. n ;j. 7 . t ::,+,!'-'1;l;t;,~1'!1'1'!1 '1!' Ji51ll :_ ci!!*'!i" 7 ') '1;0l1J<ilt "'i!H!tfl'll=fl!•l! 9.;;, PCV 

l.l: V: RPV Oli"'1lli!t~:ll: · +,!'::, 7 ') ::, 'JI=-:> L' c f;t, '1li:ll:9 '°' "l!fJEOJ1""JiOJi!€5'cll:~<;I '1!'"' ~ L 

t=~~;1t·H001'2'""1=7 ·y 7~·- c L. ~t,,:-iOIJif;JOJ'l!J~ · ii5ffi zl§i,~9 0. 

c. j!;<'f 7'7' ,, Ol~x '! t±:i L IJ!O)~l;JI= 't 1'!9 i>-"' < . ff,!JF+f 7 ') O)j;Ii![ . FP n'<!i"' !elll'.9.;;,. 

(2) 11!:1'17'7 'J ' ' '! t±:i LIJzO)~lll.tc>~illi.&V:1'x c; t±:i Lfl'~llliO)'li':i:lli1!;; (4.3.2 lill-4.3.s lillll!I 

ill!) 

a. 2018 'J'.JJ!'lc'Fl\llOli!!*'f f :f ') li'Z ')ill L1i>zO)itl£1= l'!9 0 J: 5. J'l'J)(Ijz.& U:lO.$ Ii! (_t 

'Ji. t~·JiilitJ'G0)7'.7t7.! 1=-=>P"C. '8-JtWi~i'!'0)~0\!!11~§~1illi90to<bl=!f:·~t:7'-9 · 

tlf<ll z 1'x1'!9 .;;,, li'il=. PCV O)fll\Jt · .It7l<OJ1t1'JIN.'il.:ii:·t1. PCV Olil!:i:l1. i!i!;~L '.!!. V:l'IJ L 

i6.1>~1f~t.J c:: ~~tJJ1=~¥fiffi · m~-r ~ ~ 

b. l!!*'f 7'7 'J !I)( CJ t±:i L '1f 'li':i:i.J'-:>lli:;i;!l=:;i;!JJ! 9 i> fc liJOJJi*illll§!; zJl>:;i;!l="'°il> o-

<~•a~-?::'.cm••t:•~ c•••••> > 
a. 2017 <EJJ!'il'<'l=flj]1*••ll!Oll'!k~ · Mn'1=~9 i>~;t!qt.;:"<:<.7i'1!'ll\! ')it clil. 202• 'J'.JJ!' 

il'c 1= 'lllt••lllOJMllf · M5''1= E It.;;, '1<3':1131.i!i L. '1f l>l!:"1l9.;;, :::: c '2' 3l!l c L. c. ,f\~t,,: 

7' - ,, . ·Iii¥&"' !I)( 1'! 9 i> 0 

b. 11>1= •. ••llloi11tciem. M~ni!. ~Mtn>zl=llll9i>~>t'2'fiL'. #1: · l'i1"'1l''>l'lk1'1' · 
>l',;til' 'l:'OJ-;,,O) •• 'l!IJ'i1i'llll • ~~IJ!.L 'i= i1'99 -iO 3':1t '.;7 'J ~ (•J!!:WJ;>. c '! -1...! O)J,lflli ~I,&. 

iF9.;;, = c "° ern9, 
c. 7k!<llll!O)il'\.\l' 1:'~'£9 <>=*•••1=-::> L' c I;!;, jjtWJFs9'li'JEfl'Jf,,:1!;; 1" · !/JI]!; ~tt-Hili'!=fi? fc 

<l')O)'Ji•'1f~ot9 i>. 

6.3.3 :»!ff;:" coi~Mttii!i 

r•o'P · J"i!l;>KJ>t•'l<~J 1=<RL'c~li<\'PO)w'1:1l11#7D:/I'.7 H=-:oL'c. Ji1li<!i0)~'17D 

- c t.iL\\\ '1!'lliil' :<. c. ® "< l=~J\llg+JID zljil;J L tc. ''"*O:>ljii;c;G!I! ~;J:. 2015 '!'. 2 ,El 26 El I= llililii 

~:ht-=mi:=i · ~'S"~7kM~T-.&~.g-$t£.~~~ (!f; 15 @J) -Z:iR~ ~ Z.~t-= tilf?ft!;;§t:ic: S/ I.? t--(J) 

~J\JIITTl"J /=Jji'i!j:"' tJ.fc, j;..( f' l=jl!Jjjlj OJ!if :>\'.IJll§!; JD :JI 'J c-.. Z, ill] 6-3- ill] 6-5 i= 'f tt i? ~:$J' 

If::' c J~-!;!;1:1' L f=ltil\llll '1fiF9 o 

(1) i!!i'lr:f'Jlil<'Jt±:iLB'll' 

a. II!<!>; • 1-*1'l1;l:i:li 

i) CDW 'l'-iF~!i! pg O:> 3" liffil\\'t !>; l.Jil*l 0) Ill!# 

b. Jtll\ 

i) (2)-1 Jjj('J'-WSll\~l'l'i!>Jl<X.c'IJ!ii'lfOJiili1~ · JtJ)(!Ji>f.fO)'l!J~ 

ii) ~)-2 1'Jl\ 'J'-o!fill\~'.!l'i!>Jll XL' ll!i i'lf O:>tili1~ · JtJj(Jt {l.j 0) "'IJ!!l\ol;Jll< 
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C. p;;j{i!J~1J'.it 

i) ;_:l,,-1 ,'jj! 'l'!Pffi ~@iiif 11'Jllll0ll~ lli.1!i I}) llll ~ 

ii) ·'.]J-2 J1i\ TAFi J±7J ~il P'J 8'5~~tt#J (l) ~ ~ 

iii) '.3)-3 '!> illl:l!'Jlil ~~'Ii 1'. V':;i;'ii!l.7°- 5 "'I= J; o !Pl1'J 'i];ilt'~ !ll11}) !£\11!' it 
iv} :·~)-4 iifj[ T'JP iAJ'~*4 T :f 1J ~ffift{_.jljl])~§'§ < ~ .:i.. ;:t- ::,.;;3 ffl! 

d. ~-7')~~') :!: L.I>ti 

i) @-1 i'!t47°7 ') . jpi1'J~i<i1'1i!lll< 'J tl:l L.lli.11\l})illl~ 

ii) '.<D-2 i'!*47':1 'J '~*~. fj;j1'. f'jl<gj_li.1¥il})r,113ll 

iii) :A,:-3 J'il! 'l' !P I± 1J @iiif I ;'jj! 'l'!P ffi~ @iiif I}) iJiLi:t'H~ 1llil.li.iti 0) F,l! ~ 

iv} ·AJ-4 ~t4T7 'J ~3"f.~!!ft*jO)mJ~ 

6. -T -:f 1) 5J':ffr 
i) :2i·i?lin7'7 'Jt1tJ;~!Jl' (tl\Jli7°::i'J ~m,,t~·i1i"l~lff- 'le7°:1•J HlfiJ 

(2) &<lil:1JIJMlil 5" ~l' 

a. l"iit&<Ji!:1!1JO:>l/lll!I! · Jil!Hl=llll9-biill:J1:1ll:3ll 

i) iiJI:;\; llll9llJi!l~0:>Mf.;§; (lill1!1! • Jill :It!= II!: 9 -b J>;;s; B~"" ;t 1i O:>tllcil<) 
ii) ·!'tlJ<~jg 

iii) 1/1!1!1! ! = ll!J -g -b ti€tl Bl ti ffiolt~ 1" l'r M m 0:> ~M 

iv) Jill5''1=1l119 -bti€tt 
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1!!\fl-7':1 •J Jill') tll Lllll~lilf~r.llM©U;l'i'i I : jj"illtli:lltll'!l!i©ootli~ 

• PCV i:<Jlll!l;J:, c 'T;h,())~lilf"' 5liifl<IJ\~•Mcfl'l 1=1!< < • Jil<Mtt'l>J'.&OJot j~IJ'1YI= J: LJ j!j:llJIJM' 

"°~cc 'fJ:L';:: I: IJ'lt'~ "'!:'. c if.; LJ • 11\1'17' 7' ') :;J:#.i!J "'!:'-c 3<'.'E L f=ilU!!l:c 6'>0. 

• it'!:!>. ll'~ i:<iT? t ?dtJitute<J-c:"' •J • i:<illiltti£ '°mm• 01= 1;1:1.tma<J1='1S<itt.;:l.'l!ll!"lf i'i' 
? 1:1<1it1="' •J • l'il=~nf ::1 ·; 1rri<tOJ1EillH=1i. 'l<1&iJ<JlUHfi :::i- i: ©"'1:&1= J: 0 li'.'E'= 

Jm;'t_ !l!ll!THi~'I"' ;h, 65ll.IJL l&Mi'El~"OJ)N\;11¥ "If '°l' !#: L t.;:!J< G 1$15a<J t.;:)H!i • '1'10li "If 

Jitd"J-CL.'(" 

• 'if.t=. PCV c!i!l~a:>l9''.'Eli!iPJil=<tolt6::f!.\f47''/ 1Ji!ljia:>M;w"°Elfl'JI: LT. 2.i;;:;;~J;E 

I= J: {. Jjj! 'l'1P~il!!Jijlij "if r,ll~ 9 6 I: I: '5 I :c. T? t "- iiJ'iilil;;: 1'!. iiii fliJ' 'O 'ii< A iiJijl;f.;: iS liii !i.l 
fF 11:!iJ!,. · ofi~lj !lliifiO)Jlll~ "i!!_Y, Q 0 

• 1' •ca:>itll. PCV ~O)fil'~':i'3i'iiffi. ll'~i:"JO) 7? t ?.iti!;'O) t="1:><1.l$~"' >-ii.Ii. PCV a:>•~!!! • 
:Jli ;t L 'f;!j pJiO)j")E "i!Od:lc P ( ;:: I: f.J\:!10\1!': <' &, LJ • ;:: 0) f=d:l<1.l~1'ili'l'$-\"ll!5 · ~jg[O)Jlll 

~ • "51ll"!fil>"1:>cL'(, 

¥i'&.~~l=J:.~flj;E(~*.lT:1 1 J, FP~) 

!ili:W-~f!!J.· $;.;ET-$<(ff.!_I, .$7.i;z~) 

20151f-3/4.l'I 2C1E1f_3/4,9 

_...,...,.t.-t'lfi:.t~~DBH 

N=l-+ ... ft: 
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1!!\fi-7':1 •J Jill') tll Lllll~lilf~r.llM©U;l'i'i H : '<i':i: • Jil:;l!TJ1!!\fi7':1 •J O)Jlll L) tll L 

• ij!ficb:!'t,JI D- F? ·v c:fl=;t.;L '-C;;J:, 2016 :'f'Jli'c-"'Wll=. PCV l'l!iltiii~15$o:>lt;E (HP 

DE-1). PCV l'l"'1'i!t1:J$<1)fjCE: (HP DE-2) ~*'il!Ji*4;, f- I:: L -C. 2018 4§!'.t¥~Jii=. 

PCV .tl!Miliil*1iiio0Jlf)E (HP DE-3). !!';*47":1 J • i?l'lll\ilt'!;JJ[~ ') !±: LI$©lil!;E (HP 

3-2) ~¥-llrtl7F4 :.... t- C L --C~JE'. L --CL.\~ o 

• "'l-iJt. il'!J):.IJiol=ila5L ln<f;I$ (.till· 1Ji!lii!l7?-l'A) 1=-=>L'-c:;;;mttzM'fiffiL. ~· 

~c:=<~U<c~-~·O))••a••T:1~&0tllLI$~~~~~-iE96~11:l. 

iPl'lii:i£<V'1'1illitfilol!Jlcc L -C. i'F'il:ll!iOJ'<i':i:lil!i¥1=r,>i9 0f.£~'*1illi CPCV W©i;!ilt{J!:i:tt 

iii!il. ~Jill©!Olt · !!'!§!. Jr!Jf<©tclb©ltJ,~O)nlt:!Ltt. Mi:l!H!iUl.1J'1!Wl -?i'F::ltl=fl\61Jif;ij · 

~ ;:< -T .L,, l'Ht©"".\l!'l1©ff1': tf fi? -CL' ( t~li:l I=. it·~ I:: !,;:{, 7"-$< · ilHll ~ l!J<ll!9 6. 

• *-to. !!';:i'f7':1 'J l!J< •J th LOJ'iie:i-il'-::>lt:;;;t,,:""m;il=f;';J<t-C. •*>7"7 ') ![~ 'J th Lil!ii!O · "°' 
ill' . ~~II'; ifr . ·~""'"'ill'""' OJ Ill! §ll ~ ii!_"" 6 ' 

20161¥-3/4.l=I 20171f.3/4}=l 

J 
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;ii: ltf=q,HiaCJlilittOJIBoJ':. '*llifl'lf;:~a >!OJl'"i!\ c L'? t=@i?!iltiOJ¥M c t.;: Q lii:':l\'.llll§!';iJZ'Jie!iiS 
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(2) §tY'i'Fl=~ffi~i}<'J~ Zff'~fr--:JFJ;~1::::il!;V)~ t.::¥:,, ~"'1a<It.;:t!lR T'lJl.~--'2~~ -\!'T-1 ~m,i;tt;-t 0¥~ 
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:: OJ tcd), J'icl!1W. :;';;'l', '>'~'1¥1= <IO c' c -f tL-f':llOJ:!Ill!-C>tlti< L tclxtJ! ~Mi5 L -CL' < :: c 
I= J: 'J, EJ!:;';lltM · :;';;'l''110lliit>\:W I:: !§<r.Pl= TI>l1'!1R1'1<t:Miii\1'\' c OJ ce9-C, l§<r.P:;J!IJ!-l"<Jf :ll'.litMOJ 
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'l<':'i':~'-:>;l!:"'l::iJH!' 'i!'i!,;1; c 1,' < _t 1C "2:•'!!: ct..;: .QA'l:t-:!' l< mt9 .Q = c '°El 8'J c L c. l@J.l:!Jlii!':W 
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ll!f Z:9 {, <".•'!!: fJ'"' b. 

6-16 



m;,_ L' Jil!T-:IJU9H='tll-7 t.;:l!J:r95titO)At~f.J';;' mli'llll;;!l*JSl=llt < = c ~>'1''119 <>Al<" 

~lil-1'> L -CL'< to&'JI= 't, A'"!tfliU= 3to -o c Ii, l.ll• 1'l-1Jl! 'i' n••mO)•\ti' 1= loJ ltto1'i'*-I'> 
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'J ;z? a:>~Jll( l\'~'111L..toJ:1:". l:o••-• 'l'-:IJ Rlll:ffi'lii\Jl.a:>l&OI I l\' ~ 1t-c .!<ii!~ tit=ill!f.illilJll'°' 

O)~,T'<J!ffill£$0)£;ojql'Jf.;:~ x :IJl::ijt c 't.;:t:;< <; '!,. "'X!Jil'Jf.;:'j;'~O)it1!<? ') ;z? j;l:W( l\'i!<li:J-C L' < 
~~il'1'~-CY.>0, 

*~-~••a:>'l<~ltMa:>••~<o~.7?toztt~m<~•oz~-x'E.+9-cCL~•l:"a:> 
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t / I: L -c i;Ji, l~ .. Ji;-Jill 'T jJ §!!10'.?nOJ!!!'!! C' l;t, J;\ to i1'h tc'8't1l<, 'fl! ,ll, l;Ji~Ut11il<li!:ll'l1:: L 
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;<, ,Z-;<,I~~ L '-CI;)), @;li>Jlll\ 7 jJ~~?Ji-C l;tttflt!'Jjjj:±igITijj);l.J<;1; L 'l~ .. Ji;-Jjj\ 'FjJ~~F.f T t,, 

~'1§-~Jf<)l /?~@~~-ffl{i"g · Jrrilil'!!!~~~T:.~7::td:A""'--Af.i~:Q::,~-C&>~" ~{£:=.O)J: ?fd:A 

,...Z- .A©ifl':IJIJ !:.J: "J f'F~I. 1) y _t-\fEjB ~ tt,i;\;l'J.f,J: I,,';::::: C_ t.~ ~ L- -c' i\M~Jlr- f-0)~~ . ii!{¥ -t 
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:::ti,G, t: c, t/. :iJ'<·, ;i_,Z-;<,~OJ<l;;IJ"51lll=-:>L'-Cl;i:, i:.:~1l0Jf'>'li1-l"llli§El=<i'ilt0li'i 

'"t, 7:ltJJt3.ti<, 1lll ~llJ&il!il=~fi Gt.;: c' J: '.i I=, ii'<Il.1'-"0)lf~1'¥ t, "l'~I= Atdo !<Mfl'ltl!lf :=rz:-,, -C 

:'i'-i;ffii@O)tlL;\lf.J' Giilt5tl:llH!r ~ ~ t7 0::: I: n<:!tl!<-c' ;tr, 0. 

!4J "'*E<l~"-15 4, illif ll!fr.iflloi1'!:~ 

"'"' Ji;-l!f-7- tJ§E~PJ[O)(;!j:p-", ,z,'ll' J;;(_Ll=l'fra1trIJ'lt0 = I: l;tl&iW1'fl!'l'! I= J; 0 ') A? OJ~ 

L 'iit!i1l tr~Uii9 0::: I: l=t.;: 0 tolJJ, if-l>li' I::') ;<,? trit<ll19 0 I: L'? r illif ~ J tr"'""' 0::: I: 
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G tt-C~ L' ') A? 1xfili 'If l&ii!19 b = c fj:;f:*"''''''°"' 1f:,"' to lh. !!t•1= f'F'11 "'~* LJJ:f.J' G'll-x 
-c. iil'j-;;J]i;>?z 1' " ::..-:teo-t-(})llilfiL n~t"'*'lllIT,,.' b c L'? jjt;t.J:IJi.l'<iZ·•I= t;: b, 

fill if<" J ':\-:l!:,fil9 b tom r= t;i:. ii! &a<;if-l"i.l'i=il,?!'9 r< ~ ll!im-c"'- <'" ~ "'!IZ J /::. , r~ 

~I=~~') mt,·.-z ~ 7-:%J /::.. r "'l!li !'Jilli/:':\- El !~9"'!J;f;J ())-t-tJ.~.ti.1=-:i L 'c, -)Ea:>J!f ',1 §Jll':\­

&iAE90~C/J{~~::a:.i~"' 2:>;r::, ~;f:tT-:J 1J~LJt±:ILl::-=it.'L!J:, r~~W'.~J rrt=irs"lW"~&_; 

fjG~J~~J (]) 3 $~~1::.n'1t' frnJRfif~~J c ftj:irs'1f'i~J O)~,?J:~JJH:.AT ·y --:f. 1\-{ . AT",! 

~a:>*M"1El•'lf&)E<Jb:::c~0•eo1hb. ==i::.r~•••J~.••c:~0ia(})m•'lf 
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*k •• OO!'JUD?:.-l"'l'•Y'lfm±9bB~~G. ~D9I?~~;<.?i="'IL.c~m!'l·•• 

~"l=>C+%9 b = /::. it ••-c ;t:, <S, -t-a:>~. /::.' a:>f>tlli:a:> 1J ;z? 1=• L. -c. /::.' = * eo'l'IViE<i r=T-:%9 
?JiJ', :m .• &!Jid:%t~~t:ffi9tPCl..'3'filWf=t;t;4 :,- 1--1::1,.:0" *t=, ~~~!Jl1i!li©IAJ~ · VX'..JI,.~$ 

WTl='Jlliliil:: L. -c <13 < = /::. ~, lll;r.1E<itJ: o ;z -\"'!'"' 1; 'If m"' 9 b tom:=m•-c ao <S. 
11!!:/J. ll'<li<'il>JMJi." . 3'.ttl§Jll'O) J: -j 1=1"¥~E'JfJ:~i!!!!= -:i,, -c I;!:. El a:>iita:>n"'-lt ""*/;') G nb 

;, O)c!;J:fJ: L ', -;/]. "'i\J<C:l!if:; f., t='l""'-'ii. "'"' L 'i;J:. "'i\!l:f= Ell$9 b l§<ll!'~ /::_' L'? = n * c 
1:::t;: L' t, 0) ;\-,c+~ /::. 9 ?J tcltJ. >JitcfJ:jf,llfl[ · ¥m ':\-1'F b£•'ll'111J't±:l -C ( ?J:::: I:: t, :fll)E <" n<S o :::: 

.ti.1:: 1;1:. t§Za:>!t'lr•9 'lf'll'9 b /::. 'II- x G nb = t n' G. 1J - F ;i 1 b ':\-11"1!! L. to~•'ti'<Z,'ll'-c ;!;b, 

(5) £zE<J>i-x:15 5 · ll!!J!il';cP: '.ll!::l!:L.to=m cm;;;, ll!lj<J, IJ!~: :El:i 

m;;M-ill! 'l' :tJ~j[PfTO)~j:p !;!:. -~a:>J&M·l'E*1f'tl:::J: ?J ') A? ':\-ill:l!l:9"'f,l;tlJc1f:, b t= iii). 

11\:lf!o L to =IJ!:El!i 1=£-:5 ~IJ!J;!;0 l"1ci1'm ?J = I::. !J<.o>•-c 1h <S" 
..=.fJi:±.~ l:: L' 3 fJJ fj:, @~O)~;f:;jt, ~ffJJO)~. ~~I=~::.~ -CL' .Q ::: C, ~ti~::~ -:5 ( ]![0-=­

- ;;( ':\-E'J!tl=IEJ.IL . .to..t c. llll!1~1ll'i'E ':\- 11> fl! L. toltf.fiia:>ii!lR ':\-~Jilli9 ?J:::: /::.ca>, b, 1!f I=, It 

III I:::""' ?J llllolil'f 1' c· 0) ii'-'1'1 c ' T 0) n<m ,,. ~.=Ht; L. -c L' < ij!!j!O) 1:2,filti< Ii' L 'iii!' ?J f.l:fljd'f-1". 

·~•t'71' F~,iDS'i? "'*9;<;:, e'71' f'"l:::;i31tbl!lll!c. IJ!Oj!())~,,l!t't.J'P~l9bf.l:ij;[tt 

I=-:> L '-Ci;!:. 11; I= ;:t:l!; !J<£,'ll' -C j;j ?J, 

:::: :::: '°. ;!!Jl!iil'illlt11::. !;!:. !:Rlll~"1<t>a:>!j_l1Ji.J', l~~li\-fil('J':tJ.Jil~ji/CO)lll,ill;O)jt;JI, l!<\'IJ'!f::: 

<13L '-C ~mi::~ b iJ' i-·-:; iJ' ':\- .!<>E ill) 0=I::.i::1h 7.>, 

ll!l!1i;lllll1 I::. L. -c 1;1:. :El= l' ooa:>ii!,BfJ' G ~"19<S;,O)c1h ?J. 

• Y? t ;;<. • ll!!Jd't (J;l(f>d. jj L--"C"'flaj!f'j%, 10\mli!!. ;;;~¥"") 

• f>*;z,z-;z ill!.1"r"!. "'- FW) 

• fi<iili . &li<#loYi!l]liiJl;g11 

• 7- :/T--;t- :/At!:, t- 7 :I JVMf.&1'1 

• ll!tl11'\\1'Fl1 

*k,ml!1a:>~~':\-~m<Jb:::cli.a*Fa:>•3':'1fJ:Y•lt!bk~a:>BA':\-•b:::t1=<t~ 

t;:tJ< <S to ih. fl<Fa:>**a:> § "1<' 1;1:1;,: L 'i= L. -cit, -t-a:> J: ? t;::l!;"" ~ N;i=lli-:i:::: /::. f.>'~*nb. 

-:IJ. = IJ!:El!i -c· <!1>.!1.U7kli'*3':(}).fl[it -c· ;t:,tt. 11',"1,,.,-IJl! 'l' :tJ§l:li<i'Ji())Oi L. L •mJ;!;Jii1!Jla:> 

'-c 1;1:. IJi.!J!())jJ;;Jtli':lllll= 1;; j,;xt.i: l!IH-l"lltl;I: < n<i'f-:; to It!, +:n'to:&~:i!i:':\-9 0 tom r:::•r.i 'If IP 
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it o::: /::. t.i'. r- -:\1 ,~ · •J -"-? iJJ:il!o:>il!.et.i' s itw <"no())t." 1::. L'? r- 1,;- i: · o1- 7 t.i'fl'<t9 o. 
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~I= E Ito .f,/; · •lll(])rtl~ c LT O){ilJI@ t. 7"\ L '" t 0) Jo ? t";jlj~}(])Jlii.l:!Jlli!'b\'lfi-\Oi-0) / D :/ 
I 'J f. ~,Iii© ~'il;l.J<. fttilll>J(])fil!tlt=ffll<:tP!i~i~ x "- T ~ f=OO P,(])j;j;ffi1:-t>'±*!i.?J.O) op L 't Pl ii'! 

1=!!!t"' ? CliC!# ?••t.i<£,l!l' c 3'; 1b" 9tJ:t:>10;jjj;>t(])mnt=$l'Mi · :tlfi e'IO.A 9 -ibftii!i Cliil:l 

t'F <J 't jji;t9 o::: c ,;<;;:.""" 3';./b" 
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c· ilt "'° 
4.1.3 111!1'17'::1 •J lll! 'J Ill LI= 1*<>l!!:i!ill5tl!l.0>£;;jql<.J"1;Jt1:> 
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• ~Jf~~JtO)J:!t~~:i:i · ~lf~m:~-=to:>I? r.r.,'JOJitm • f£-e-·t:±OJUt1* 
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i!!*'l-7'7 ') Ifl1 LJ ili Lll'OOiil2'*1.6JIOL'<T.Jrs9, -:17 ":.;". ~'t.47"/ ') . Cs '{ff(J) FP G'.JU•2''«'~ 
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lj:E!Jff "T' G, ') ' '\J!ll!I:>•.; 1".; *1.6 PCV f:lq(J);jfrJll' -\On A (J) P.!i':H'#fil'.; r,9JJtB'll::ili!J!<I' 61:: Ii'!* -0 -c 
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!1 Ja:>:!l'*"'Jjlj1::1:1 L -c. (2Ja:>1l~l't . :to 9 I? "<:IEl!i <" n. -c"' 10·1•H•1J'&:·:!l'"' ;1; <di• rell< 
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J?,!'.f,+ T"7iJC)'f,f JE:tf.!i,_~,1; 
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i!J)J- 1*'2' )j]~J± ff!ilf(;J:{~ 
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1ll< Mttli1!1't OJ 7Hlil"-OJ :*:-"Ml: te ~ Fdi <'. 

(2) *t,;:~:JUP.il 

a. l'l'll~W.l>'Jil!t 9 0 ') ;<..? ~ii'!it;~ I= \:l'!! L. -CL'< ;:: c. 
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b. 75-0JJ;llil" l=*ll~WI= 9 0 J<. i;J;llli.l'f-~ j/j.it 9 0 tc ibl::, *<'.:> !iltll<i:±A""lli1.J'"-'1ll' 6'1. -c L' 0. 
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'1t~•,--<>.':.':t~.•R7":1~8Ytlli.,~7*-co:i~ab%tt·•J1t'ltW•3bc::.': 
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i"r~W!O):f;lil:iJto:>;jfrJ.lt~i~Vi'-'.\! 'itl:\1::. oiti!lSi<l't'it§~;E I.,. ~;jfrf::Bi'i;'5:ht=!Jt0) PCV, RPV 
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b. li!!Ji'ili:li ~fl!-¥ i! 

ltX 'J tll i., ff •ll'lll.'.f4 7" :1 'J O)g,!'1.·!1 (7J<1i'L. il"i'l l=E• 'if,,_"- 6 c $i1r±f'li1'Pl'l>'•it:. 9 6 
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-=> -c L' < c: !: IJi'J';&q ;';ti. 0, lllli*Ol t=&'J 1= =i :,. ? ') - Hilii'ii l=llz zl]HllT 0 !: • &il'ii<;*;,<~<£ 

L, $~:!Jeq:·:::~f*i§t~#.'lf]) ;tJt~ X -C 'm5tOJ~f§(])i~fJ[H:.-:> f,J_-/J{~ i'iJ~·!'±-t ~ ~" lf,f.:~ !:::J: -:>-C, 

~~'lo/.;f::: ~~~-f->~~fJ:#JJ!f t.i"t?f t:i J.6 °* tt ~ ;::. C 1:::: J:: 'J -c, ~5J"ffii~9:0)1\ 1J 7t1~Sl=~~~-S--X 

7.>J:?au~z~ki05c:c~.io;,;,, 

1it-:> -C, [lili*lli!li<~Olj-":@'lt!;li zill-A 5 0~-@;. il"I!l!ttO)lJ!g i.J' i; =tJtll<li!#lOl §t't I= ll'!,..9 

0 = !: 1.J'-"'ll' -cs Q 0 

•t=. ll*i1!0J;!jl1=1;;, E1~1111ii1!111;g~ii!i:1;;m;c2'ti.0~oi0), =;;ui;i1!irn"1111tcJ:•J. :iil<E 

9 0 =:!lt;:J>li!1i'JC7.lttU-l">ll5t"'Ol~l!!' z '~1iffi L. -c to< c: c 1= J: '! • li'Jl:tl§<Ji<l!!JOJ~:h'"'Oll'>l!!' t 

ell-~ L. f=L-Ciill!l;lJ t,;;Jtf,i:! z;i!lR L.. ii*il!=-- ;;(!="f;<'; L. -Cl'< c: !: t.><lli:'J!:-C ~ b, 

(2) i!;;l!'\'l'!_ill 

a. 1¥ ~~1.ll~tOOi 

'l! Ji[$ 0) ~ L ' llli l* !§<Ji< #l l;l: • rel ff 0) Iii it;§> Ji< 1!iJ !!9 JOI: ,"I! -\'.> m ± ol:: - "J i!j; !!' !;1;; "'~ 0) 5t jjl; f,i' !!' IJ\""' 

lil!t;ti.-cl•<S, J: •J~.iEt.J:i*l!'zfi?t=lh. 'E'ifr-c:i. f'71'.ffiz*~ 1,0,000 *i!i!~-c~;,;,;u"l 

O)jjjjj;ti§;Ji<#l~'i'r.!Bi''!!'; 9 !*OJ li"11=ilr'l' 2' ti. -CL• 0, Ui&a:>j!;; \'l'!1'i'51'1'1=-:> ~' -C Ii, J§;Ji!l@Oli* 

~ixill-l>§t!E_;_ 'l'~.! ""ll'~;I' 7' -C1!it:ll:J$.ftl::;\;¥ 2' ti. -cl' 0, 
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ij I ~He~' ll>IBI'l<'if 1= i'l'Pll'Jitil<lU'IJt.J\ a,.,§!!;'£ U~!JIJ L. -c L' < ;::_ /:_ 1.J' G' -ttL-ftlO)I>!< 

1= '"' '"1'£-.- {>J§tJi<'ii>J0)~1c!li;~Ji, .;.& uttix0)7 ;i.11 trfiL '· -t n1="'-:> < r,;;.,;;.,;;1I,ti!!! tr'"'" 
T "" ;::_ /:_ l.J'!l!i't 'l' )E"' n -c L'""' ;::_ n !;!:, llli G ttt= l&li!! tr'l!X!Jj;'; Ill L. -c 'tililil'li.J' CJ Pl ji'f I= i*,.,. 
llil trlO'Jiii; L -CL' < fi!.Cit.J• G ll<'!l'-C <i'.i {>, 

b.:~:n 7'. :1 1 J !fl1 'J te L 11'lli' 1 = i'l'L '§!!;'£-.-,;;, 1"li<'l>J'1i'O) i*,. "''",;too 1= CJ L '-c 
~ <& , JI.! n 7' :;; •J n '; t±i L. J.<; *' ;,< ilil ~ ;;; n .;;, /:. , c:. n 1 = 1'1' "' -c ;1;:,;, 0) ll'J '*:.. :1< 1o/c 0) §!;"' "' 7 :m 

'° n"". 
ll.!1">7' 7 'J ~R ') t±i Ll'i:lli;O)B!ili=, J"1illO)Jli11'1o/;, 'l!lt< · liUt'1el;!:IJ!Ji<O!>J c '"'° {> t.J<, liHit£ <etl< 

!Bt11%'i'i:~.F,!O).., L 'll<JO. 1i>J t, 5'3'tL -b t= lh, i"-'g'gJlil'\"Jlll5.'M!'it!= +Hl=~c!ii9 b ;::_ <: f.J'li"'-C 

<i'.i.;;,. ::11\n -T ::1 1J !fl1t±i L. "'Pl;~. Wi* fl':1 = il<lh -<> t= .it:>i = t . ::: ti. s 0) m :1<1% 1=il'i L. t= i'!l,.~ iili'I" 

1¥ 1§'1Jj!!::-::> L 'c' ·Wt.n7' 7 ') Nx tfj L. Ij,&O)l;Ut <: :ltfi L. -c~,, L. -c to < ;::_ /:_ t<,z,"'-c <i'.i b' 

5.4.2 :l!lllil • :l!IH 

( 1 ) ·:'['IX j~ lii 
a. -ij-::_,,-:f IJ :,...-;;~~fj!ij 

Jiitl.l1l:ll l' ;;t 5 ·y o;O) J; ? I=, 5'3'tt c L' b J&J!c 111i>Jii I= J; ? c !;l:i¥,.1"Ill:'\"Jlllllil • oli!HI= ~ii' 

l\'.E;.x {> OJii:ittll' 1'.> -<>J§<"'!J>lt.i<<i:i •J , tt'x l!'!lll!ll\J!!lh c Jl['l!:-c <i:i-<>" tO) <P <e·l<t*'<ll'l*~~eo "c 
L \ fJ: L \-t 0) := -:>L • --C (~, ~*JR_;_ -ctti!If.J{mH.tJ:f,::t\1)1:::f¥Il"xfJttt L !.. \ -t 0) -b E*:h .Q ~ ~ ~ G :h~ 

t, 0)0). l*~~1J;! l'f '1ll~••t L.. i'limtt EilW'J L. -::>-J, ":t:,. ct •J :,.'Of,ti!!lf E 'l!l!!l 1= ll!iE9.;;,;:: <: 
t< >I<\!!' 1" "1> b • 

ff'./ 7 1J './ '7lttJIDO)lf;:)E!=~ L. c !;!:. 5Hlfi!l!;,\\\ & V'l'Jiffl0)5,'!Ji · liJ!>clii;,~0)5!.AtLiili:l:J 'l"Foi.'J\ 

fil;fJ"' t "3P! L. t=J::c-C, ',l;f.;:L ''3:*4 -Ct,~~& U'i<!!HJ'i'Ji<O)~ftl= 'i'i'9 b;:: c t.J'-C ~ {> 7-1' 0) 

n•'lf=•~~.":t:,.7~:,.'0fsJ:tfH!JimHooe•nz~~eo"1>-<>. 

b. 11 t\:!BJll'O) f =lh m Hlli I<§ :l:J 

11!;l;l!'!!Ji0) f=llJO)H*li1'1:, :liJj;j;{?;Ji!:!J>JJlll5''1JJl<O)••i0)£!!i\ ct.;: b O);J;.t,;; G 9' .11'"1~~f*oti!!lf, 
fl' 'll'! ll. tJ>l!li!;f < i'1''°'"1 !'it. il111tlli' 'iit>i>JO)JllliJl!•tilil. :SHIH¥ 1"lttilil, 'l'i tJ> li:!I' I="'!> 1,j::IJHR <: t.;: b. 

i1t'O!l'!JiiO)f= llJO)H11il =-:::> c' <e !;!:. 50 i<t*c/ "l'H'.il!' 11 tr O!!!i±lO'l1'.'F -C "1> b !J<, ~lii'!;l:~-Nli>C~ 

~*-4©lt:~0)~1JIJ-\-'J:: l.J fftl. 'i~1~-C(})~_;_t~*(t) Gtt~ fJ:- C, 5J'-tff.......,O)~*!;t~_;_~ ~C: -t~ L 

( fJ:~o 

::: n1=,z x.;;, t=lhi=1;1:, m!l1i ,\\\ -c1;1:f11.'!l;;; n c, 11;n 'ia:/f O)H*liJiii;,~O) :ilJll. fHJ10)7J'!Ji . <1r 

'l\'.l1<"10)~iJt& tf t ti. G 0)3"'Jll1*illJ0)5'lit · ~illll= ..t ') , 5HliimtJO)lf'llll 'If~ b;:: c ll'l'iilh T"' 

\!!' -c "" b ' 
'ii't=. H"1i!.tlli'\'>Wl!lllllil1HliO)o)l:l§!, 'h'llf/'ij!tJ<Ji[rr L. c L 'tJ: L 'i&lBl1!J>l!1l'0)7J'!Jitlilf•i O)f,11~. 

&R;;; ¥© ilh ''3:"40)5" 11il = i'li L. f = H11i1J i!O)ll'I ~ t, Jl['!!'-C <i'.i b. 

<'; G 1=1;1:, -tti. G ll'l~'l"'h'!Ji trl!:l? J..'f~O)ili* · '!;'iii: t ~ili:il'J 1= i~? ;::_ <: t, ll<'!!'C' "1> b. 
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i 2 )91! ll!L& U 9il 5J" ;IJ lit I= II!! 9 {;, jj€ a 
a. 11" ... 1"l - JJlt 'T- tJ H!O:P!i m li!llll© 1"11< I=/;/; L. t= I/!!•:& U I/!! 7'';1;"1" 

1.l\!fiO) =>Ji"-11 D- F< ·y :11= iS c '-C. 2017 'Foci=. llili*IJi!Ji!lllJO)l/!!1!11 · l/!!5J"l=M9 {;,£;>;E'JW 

X.h" "° JfJ< '! * c dJ, 2021 'Foctll "° s Jffir=. lliJf;j;IJ>Ji!1\!lO)l/!li!ll · l/!l5J"r= s rt,;;, '«'.!£tt(i) J!.;E L.1f!t 
~9 0 C:: cc ~;ft -CP.Q, 

llilOl:IJ>Ji!!fi;0)9Jl1liL& If9lln';l;"Jlti;i:, '«3'-t,-::>3 !!E'Jt.;: ct 0) c 9 0£••ti<&:, 0. 'f O)t=dJ 1=1;1:. 

*'. mli!'l!;O)J..:tt • ot'l'fl'lf'hl:;S J: uJ&M111%i'!ili!.oct.;: .=· -t-0)•~1!& "°11'!1'1 L.. -t n:=ii!i L. t=l/!l 

n'/Jllt "°ti<'" L t=-L -c. -t-0)1/!ln'/Jlft "°Z:•~r=;S c 'f=91!1!1l©"' '! ;;- "°ti<'t' 0 c:: <: n'<Z·•-c 6'>7.>, 
Mi*~ll!llJ\ J: c; -J',i!;<;JJ; L. -C C:: ;ft G O)<o3fl'J t.;:ti<a '° fi? C:: c <= J: ') • l/!!1!L& If>!l)t;IJlf! "° ;o_ ;;!; 

it L. -Cc'< c:: c 1.Jt\l!O'l-C•'ll' -C 61) ,;;,, 

b. ~5)-~!-'. ~~t~¥:X"g~i=- "":){, \-C 

llil%1Ji! Ji!!fi; 1;1:. 8 '< O)i'lo:ll'° tl 1t-c t.;: < • 'l-11!:. Jiffi:ot© :tliii:o. j!\*4 -T ::> •J © l&tll L.. Jlii.i&O)Wii* 

"1fO)Jl<Jl< c ct 1= '1"9'1"911!!JC L. L '' < " c n• G. 3<'3'>d:i!f<••1m-1'>1/!l:n'"' P1 >1'il='IC!ii9 '6 t=ih 

~';i:.ii!i~>d:K5J"••'°fi?-CS<c::<:~••<:WX.Gn'6.-tO)~dJ.IJi!••O)H~•·•O) 

m<tt. ;,,~,il!•. 1'l s ~ n,;;, 1t<.M11•i'l;;_flt.,O)•:l'im "°'*fl' · •1m L.. -tn1=£-J,. :><:>t•1ll' '° 

lT? c:: cn'••-c©-t>. 
c:: (!),;-. ? >d: mli!liil©llil!l':li!l!!llr;1:. "-!*a<; r=i!1!1!il-l"l/!l>t "°fi:; B\l©-"'•'"'"'"l <: t,;. o c:: <: 1" G. 

-f"O)i*fl' •1!11-'l" >! c L -C. !Ji!'!< liiJO)l1 ';1(. i!lll'I' · !Ji! Ji<l;j; 1t I= I'll h ltf,fJii'1'il. !l<!>t I= ll!l;f-o 0<g1ll'ill 

••"°sc-T-,~-~©••<=~m~wm-cm:t>. 

C. tJ!!ilJ!ilJ/itl=-::>cY"C 

'\l!fiO) "'~'AD- f-"? 'Y :tr=;S L 'c. 2021 ~(;l'ij:j"' § i11<1=. lli!!*."'Ji!jj!JO)i!ll)!j! • >!l:IJ'I= 1'119 Q 

3<'3'-tJ!ifiljO)jc\'f.JlJ'i-"°i'I' o f=¥:l 1=,z,.i;;:•li1!¥1i "°!'1;1!9 o. I: ~ j-, -CL' o. '1" t=. Jjj\ 'l' ;IJ;iJ!ifi!J!T-C l;i:. 

"l!"E. * i\l(J1!i §jt:J<Ji!m-c l;l: t,;. L' n<. M;<; L. t= i!ll>tl = ll!l9 0 3<'3'-!sl!'#IJO)l1ifl-/J' fi;j-);h, -c L' 0. 

ili11<:1J>•!fi;J 1= 1'119 0iO!ifillffilill't1'P1 oiti=l'l;1ili<~ j-, -cc'< f= t/Jl=l;t, n!l»H!l!l'll c il!::tt©"'W it '°ll<I 
-o -C P < c:: c b'£ l!' c W 3'. G ;i', 0 • -t (}) t= dJ. m li!'iiil©tt1J; !!'! !l>'t';ilt. i!lll!il:& If '11 )t:l;"lf;. O)jj€l'1 

t';iR. ll!l ;<;9 '6 >~1't - O!f'.'li: 1'113;0) 3:l•IJ8' 7'-, "11!1':•'!!' t.;:•ti11¥1i '° iO!ili>Ji!! I'll I= lllll:li'11!Hi<J := mcl!\ L -C 

L'< c:: cn'••-c©.o. 

"'l!!IJ"'°';r- L. f=i:!<!ltltlli!~liil"tlf!I=£ :t 01'&$a<;~ x 1: 1=-::>' 'ct. "'Ill:. ii!!ifllifll!it. &!i'Wn' 
l'IHJI! ~ n0B\!0)£:Jl<E'JW 3\.151= 1'11'*9 0-$Jll: -c ©'6 f= dJ. ;tJ!li>li!!l'll c ©"°W "°ll<J -:o -cc'< c:: c IJ' 

11'.. L' "' 0 • 
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5J\.~ ~t4 lit*~l!£ 5Nli'Fllt 

~15~7.K 1-4 ~tit$! - t: :,..-}!~;*1¥iJt<~ 13 H23-24 

#;$ R\111 lt'lT !§;;;;~;>I< 2 
H25 

;,;~m;1J< (RO) 1 

#;$ R\111 lt'lT !§;;;;~;>I< 
5 

~J.ffii•;.i!n'JF.~~113r;*m11< H25 
"11!!1!71< ( t:..? .L.ll&~~@'.:, ~= -1:! :,...7.J..,.!l}Zj§-~j'g:) 4 

1,3,4 ~:fjiffllillE~ 15 
li ill1 H23-25 

4 "t1!\Jt\1".f 7-IL .a~ 2 

;j(- ') :_,'j~ 7 c1 ~tl 1 ma;; - ~. 2~~ 1 fli'itf) 3 H25 

ii;t 'T- l?Ji"" 11' (1 ~~ 3~) 
10 H26 

;;f.:- 1) .:....-?'::J 7 (2 "!lit 5 lli'itl<l 

f:;(Jj* (f". -, "'· 5 
lt>WI H23-25 

3 "t1!\IOI ill 'E;lo (tt) 2 

Ill"' '11- !'Ii 0) n: * (~_t~, i°c :tL I =>ti I& 9 {, !if"" . ±ll<J 121 H25-26 

lo~:iil- ;m 'T- :i:J !1;;1":iliOJm.!1:11'~•H=lol rt-c 1;1:. !filoli':'3>:i*OJ •J :A? i!toJli.& 1f ""~1t ~ ll!I {> t=llJ 

1=,;;,~t.;:l1!~0JillifJo'-=>m¥fl'lt.;:~Ji1'1.J'*11J;; :n -c L' {>, JJ;llC1l>J"llfl 1: L- -c 1;1:. 'fi;\:lc<>!I;;~ L- t= 

11'11*1l>li<il'JW'<i:'3>:1.J•-:>3<''.lE t.;:j*<g<g'!'i'iJ'3J<ltl i; :h.t> I: I: t, I=. '1' ~l\ll ~JI. ti'i x -C !fil!'l'1'JJ!i'>~5t 

ll:t ;% 0) jj; i'tl.J' 10: ~ c 11' {, ' 

ir~~OJ'l!ii*li s. 3 ciZI'-"' t= J: ? r=. i*'!<'i'i''l'i'f =-:i L' -c. ·11t!in~l;J!;<DlRAl!!iW!OJ;!!n ~'* L •-c Ii 

ll:tb'f.''.iEi!'i'Ji!!l'J>l- -CL'{), *t=. 9!;!!1! · !IJ.l~-l'l=-=>L'Ti;J:. 2017 fj'Jj[O)!IJ.l!!I! • !filZ,'O)J;;Zfl'J~x 

15<D~Y ') *I: OD 1= loJ rt-c. J§[Jil;1l>JOJ11'1*l~!&i'>!lll5t~~O)Jjio-:-l.J'lll~l=iiltl i; ;h, -c L' {,' 

*¥1= '5 L '-C Ii. llill*ll<llE!f!!J"IJIU=ll!IT <o :'3>:1:?<fl'Jv'fi'!tO);icf01=-:0 L' -C. 5 2 OJ'l<:'3>:~i*OJ¥ 

*~Wx1l~540)~··•A~GOJ"IX1l•~•*x.•R•R~SllJ-Ci1!'~{). 

il>Ji<lP!i.tli<:lt!lf OJl:t l/.!'i'tl1'i 7 5 :_,I= !';It{) 'f ii: OJ"l X ~. ll<I 5. 5-1 I= ilU: llJ-C iJ' 9. 

5.5.1 ill<,,~l!I! 

(1) il<lle'l'l1!!.Jll' 

'Ji!ilkl =}; L 'T Ii. 1PJ ,II, <Dl"i./,IJJJild "llfl& Ufi'lil i!li!f.i1!Ji!il'otii!llfl'l I =~J;ffi 2 ;-._ llill* mllE'iiJilh-.0 

Mlfl~''.lE01'1T 0;:: <:c ~''Jlfif 2 ti,{,. 
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;l>ll<l!IJi!l.Jl!>tj'!;'f=E l' -C f;l:. ll!5'':1J!lil:IJ'«1t1: L -CL' i;,: L 'IJiJllc, ll!?>i'llll-'Plllitil; '>cfi -5 &H~ 

t<~ l>o±!;ljjjj 'L"< X b .?'.{;. i-O)r>!f.l='!liii!O)*IJl!Ji'>c Pli~i= 9 0 f=lbl=!i".·~l=;.1; C -C, NDF 1:: L -C 

l;l:. ~'il'll!II .Plllit!l;<7>ltl1" '>cil!!'ET 0 t= lb<7>1J 1' f' 71' :,, '>c~iilliT 0 cc 1:: I:: Lt= L '· 

(2) '!i\'l<'i<II 

1:1>1J:J1IJ!''<H= f'i'L ><Hit 'L ili!ftlJ>JieV,i]l.!<§!;;t<) 0;:: t lo' iO, l!i\'i'\"gll!ltt:mJ '>c !tii< L -CL'< J::. -C fi 
*ll'J!!ii><~;t L td!\i;l;l:, NDF I:: L -C i;l:t-O)Jliljj< '>- xtlt L -CL'< 'L 0) c T 0. 

7.,ll!l!I!.:: ~1'>3il:!!JJ <7>iliJ!Jl'le lEi!i\ 1'i' I=£,'!!' t.;:;MJj;' I= ·:n '-C • ~I ~ *" ~ liif'9i: E,9§1: L -C L' < ;:: c t<ll> 

'!!' -c "' '° . 
5.5.2 Jll!l!I! • Jll!:it 
(1) •:1'i*!~lff 

-1;1- :.- 7 •J :.- :rtt0011="°--5 ,,_ n v~. f:!litl:*- i'>!l;ll<.l<!ll!l!.::~r;,Jie!!JJ\'l'o:ii>til'f '>-1-*~' L. tN'i;~ 

l!L f :'l'1"-IL;Jt. 'ii!ll!H1'Jtt'i*:W '>-5HIT9 0 c I:: ;, 1=, ;J-l!T-T-5 :&. U:!1~1Ji fl'.Jt.;: 'Fi'&l=J: 01' :,, ,.z:,, 

f- ') ti'i~ '>c iT -5 ;:: I:: I= J: ') . 11t< 1!'!1111'>cii<Ii:>0, 

~'iti>im ""ti.0 ;J-1Jilillo~'>-;! !llT 0;:: c I= J; IJ :itl!T ,. -5 (]) ~ G >d: 0 ""ll'!l.l'J!ill"f ~ n-0 ;:: I:: t' 
i; , :it>lilill"" <7>ii'll'!1tili1J If 'l'J\lli= ~illl L *l!;;T 0 ;:: I:: 1:><£,-!i'-C ;!;, 'J • N DF 1.J' <P •L' t >d: -:> -C Ill! f,\ii"C 

Fa90)ili:J'ilf '>c BJllltl= 9 0;:: c 1:><11tJl!C -C ~ 0, 

°' t~. H;.~1Jl£tl\lt\'l'a:i5''1JilJ:lt.i<7>ill:§!:, •1'1*<7>o~fllli~ll!a:i fiill:. 4 :,,;oz:,, 1- •J !t!'EMfll!O) fiiJl: 

t.;: Et 1' 'l!C-C ;!;, G" 

(2)l<!ll!I!.& V'91!5''1ilil'=il<T 0l>;o1 

2017 '!'fli:O)nlJit@3il:l!JJO)!l!!l'l' · m5t1=1ll19 0¥*E<l* ;<_:1JO)~x '! *I:: I.I).& u: 2021 '!'lli:l;I! Ifs 

iffic L t=ll!H*ll<li:'IJ'JO)l<i!l!I! • m;i-1=<!0 It 0 'le,.,!10) ~illi L <7>1111~.i= fiiJ It. !i".•J't.;:fil<j!t' liif ~r,;J;E 

.& V'l>;Oi" fi -5 " 
;J>Ji<V,;;0)!'£'1*1!'!1111'>-*1:;<:1=~m0 t 1:: t 1=, 'f 0)*6!1! '>-%'* "- t= ilil1tll>3il:!!JJO)ll!5J-lll~-l?'li'3' 

O'l'lffi'F>!O)ij<o;(. >!!5,'ll!~l=<li Lt= m!lli!JiUf<Dl>;Oi • lilf~Oll~t,;: E '>-i!ffi L -c iT-5" ":11. b O),;J> 

Jie'iJ'lO)§!:'t · f*'i11tJ'G!l!!!lli · ll!'.>o'*-CO)-jll!O)Jli'3il:'IJ'l'i<I'l' · ~~l&L':1J;! (Jli'Jie'iJ'l.A 1- •J-.L.l 0) 

**~tj-O)fit:m ~ J~a;: ;t, NDF f.i\i::p1i) C t.J_-:; -C, ~~4f/j(})~~li'-=>i5"~1¥Jf.,t~I~;& U:;in)t]J~O) ~ i* 
1t.~igj-::i-Ct.'< =cc Lt::t.'" 
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ill!) 

a. 2018 'J'.JJ!'lc'Fl\llOli!!*'f f :f ') li'Z ')ill L1i>zO)itl£1= l'!9 0 J: 5. J'l'J)(Ijz.& U:lO.$ Ii! (_t 

'Ji. t~·JiilitJ'G0)7'.7t7.! 1=-=>P"C. '8-JtWi~i'!'0)~0\!!11~§~1illi90to<bl=!f:·~t:7'-9 · 

tlf<ll z 1'x1'!9 .;;,, li'il=. PCV O)fll\Jt · .It7l<OJ1t1'JIN.'il.:ii:·t1. PCV Olil!:i:l1. i!i!;~L '.!!. V:l'IJ L 

i6.1>~1f~t.J c:: ~~tJJ1=~¥fiffi · m~-r ~ ~ 

b. l!!*'f 7'7 'J !I)( CJ t±:i L '1f 'li':i:i.J'-:>lli:;i;!l=:;i;!JJ! 9 i> fc liJOJJi*illll§!; zJl>:;i;!l="'°il> o-

<~•a~-?::'.cm••t:•~ c•••••> > 
a. 2017 <EJJ!'il'<'l=flj]1*••ll!Oll'!k~ · Mn'1=~9 i>~;t!qt.;:"<:<.7i'1!'ll\! ')it clil. 202• 'J'.JJ!' 

il'c 1= 'lllt••lllOJMllf · M5''1= E It.;;, '1<3':1131.i!i L. '1f l>l!:"1l9.;;, :::: c '2' 3l!l c L. c. ,f\~t,,: 

7' - ,, . ·Iii¥&"' !I)( 1'! 9 i> 0 

b. 11>1= •. ••llloi11tciem. M~ni!. ~Mtn>zl=llll9i>~>t'2'fiL'. #1: · l'i1"'1l''>l'lk1'1' · 
>l',;til' 'l:'OJ-;,,O) •• 'l!IJ'i1i'llll • ~~IJ!.L 'i= i1'99 -iO 3':1t '.;7 'J ~ (•J!!:WJ;>. c '! -1...! O)J,lflli ~I,&. 

iF9.;;, = c "° ern9, 
c. 7k!<llll!O)il'\.\l' 1:'~'£9 <>=*•••1=-::> L' c I;!;, jjtWJFs9'li'JEfl'Jf,,:1!;; 1" · !/JI]!; ~tt-Hili'!=fi? fc 

<l')O)'Ji•'1f~ot9 i>. 

6.3.3 :»!ff;:" coi~Mttii!i 

r•o'P · J"i!l;>KJ>t•'l<~J 1=<RL'c~li<\'PO)w'1:1l11#7D:/I'.7 H=-:oL'c. Ji1li<!i0)~'17D 

- c t.iL\\\ '1!'lliil' :<. c. ® "< l=~J\llg+JID zljil;J L tc. ''"*O:>ljii;c;G!I! ~;J:. 2015 '!'. 2 ,El 26 El I= llililii 

~:ht-=mi:=i · ~'S"~7kM~T-.&~.g-$t£.~~~ (!f; 15 @J) -Z:iR~ ~ Z.~t-= tilf?ft!;;§t:ic: S/ I.? t--(J) 

~J\JIITTl"J /=Jji'i!j:"' tJ.fc, j;..( f' l=jl!Jjjlj OJ!if :>\'.IJll§!; JD :JI 'J c-.. Z, ill] 6-3- ill] 6-5 i= 'f tt i? ~:$J' 

If::' c J~-!;!;1:1' L f=ltil\llll '1fiF9 o 

(1) i!!i'lr:f'Jlil<'Jt±:iLB'll' 

a. II!<!>; • 1-*1'l1;l:i:li 

i) CDW 'l'-iF~!i! pg O:> 3" liffil\\'t !>; l.Jil*l 0) Ill!# 

b. Jtll\ 

i) (2)-1 Jjj('J'-WSll\~l'l'i!>Jl<X.c'IJ!ii'lfOJiili1~ · JtJ)(!Ji>f.fO)'l!J~ 

ii) ~)-2 1'Jl\ 'J'-o!fill\~'.!l'i!>Jll XL' ll!i i'lf O:>tili1~ · JtJj(Jt {l.j 0) "'IJ!!l\ol;Jll< 
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C. p;;j{i!J~1J'.it 

i) ;_:l,,-1 ,'jj! 'l'!Pffi ~@iiif 11'Jllll0ll~ lli.1!i I}) llll ~ 

ii) ·'.]J-2 J1i\ TAFi J±7J ~il P'J 8'5~~tt#J (l) ~ ~ 

iii) '.3)-3 '!> illl:l!'Jlil ~~'Ii 1'. V':;i;'ii!l.7°- 5 "'I= J; o !Pl1'J 'i];ilt'~ !ll11}) !£\11!' it 
iv} :·~)-4 iifj[ T'JP iAJ'~*4 T :f 1J ~ffift{_.jljl])~§'§ < ~ .:i.. ;:t- ::,.;;3 ffl! 

d. ~-7')~~') :!: L.I>ti 

i) @-1 i'!t47°7 ') . jpi1'J~i<i1'1i!lll< 'J tl:l L.lli.11\l})illl~ 

ii) '.<D-2 i'!*47':1 'J '~*~. fj;j1'. f'jl<gj_li.1¥il})r,113ll 

iii) :A,:-3 J'il! 'l' !P I± 1J @iiif I ;'jj! 'l'!P ffi~ @iiif I}) iJiLi:t'H~ 1llil.li.iti 0) F,l! ~ 

iv} ·AJ-4 ~t4T7 'J ~3"f.~!!ft*jO)mJ~ 

6. -T -:f 1) 5J':ffr 
i) :2i·i?lin7'7 'Jt1tJ;~!Jl' (tl\Jli7°::i'J ~m,,t~·i1i"l~lff- 'le7°:1•J HlfiJ 

(2) &<lil:1JIJMlil 5" ~l' 

a. l"iit&<Ji!:1!1JO:>l/lll!I! · Jil!Hl=llll9-biill:J1:1ll:3ll 

i) iiJI:;\; llll9llJi!l~0:>Mf.;§; (lill1!1! • Jill :It!= II!: 9 -b J>;;s; B~"" ;t 1i O:>tllcil<) 
ii) ·!'tlJ<~jg 

iii) 1/1!1!1! ! = ll!J -g -b ti€tl Bl ti ffiolt~ 1" l'r M m 0:> ~M 

iv) Jill5''1=1l119 -bti€tt 
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1!!\fl-7':1 •J Jill') tll Lllll~lilf~r.llM©U;l'i'i I : jj"illtli:lltll'!l!i©ootli~ 

• PCV i:<Jlll!l;J:, c 'T;h,())~lilf"' 5liifl<IJ\~•Mcfl'l 1=1!< < • Jil<Mtt'l>J'.&OJot j~IJ'1YI= J: LJ j!j:llJIJM' 

"°~cc 'fJ:L';:: I: IJ'lt'~ "'!:'. c if.; LJ • 11\1'17' 7' ') :;J:#.i!J "'!:'-c 3<'.'E L f=ilU!!l:c 6'>0. 

• it'!:!>. ll'~ i:<iT? t ?dtJitute<J-c:"' •J • i:<illiltti£ '°mm• 01= 1;1:1.tma<J1='1S<itt.;:l.'l!ll!"lf i'i' 
? 1:1<1it1="' •J • l'il=~nf ::1 ·; 1rri<tOJ1EillH=1i. 'l<1&iJ<JlUHfi :::i- i: ©"'1:&1= J: 0 li'.'E'= 

Jm;'t_ !l!ll!THi~'I"' ;h, 65ll.IJL l&Mi'El~"OJ)N\;11¥ "If '°l' !#: L t.;:!J< G 1$15a<J t.;:)H!i • '1'10li "If 

Jitd"J-CL.'(" 

• 'if.t=. PCV c!i!l~a:>l9''.'Eli!iPJil=<tolt6::f!.\f47''/ 1Ji!ljia:>M;w"°Elfl'JI: LT. 2.i;;:;;~J;E 

I= J: {. Jjj! 'l'1P~il!!Jijlij "if r,ll~ 9 6 I: I: '5 I :c. T? t "- iiJ'iilil;;: 1'!. iiii fliJ' 'O 'ii< A iiJijl;f.;: iS liii !i.l 
fF 11:!iJ!,. · ofi~lj !lliifiO)Jlll~ "i!!_Y, Q 0 

• 1' •ca:>itll. PCV ~O)fil'~':i'3i'iiffi. ll'~i:"JO) 7? t ?.iti!;'O) t="1:><1.l$~"' >-ii.Ii. PCV a:>•~!!! • 
:Jli ;t L 'f;!j pJiO)j")E "i!Od:lc P ( ;:: I: f.J\:!10\1!': <' &, LJ • ;:: 0) f=d:l<1.l~1'ili'l'$-\"ll!5 · ~jg[O)Jlll 

~ • "51ll"!fil>"1:>cL'(, 

¥i'&.~~l=J:.~flj;E(~*.lT:1 1 J, FP~) 

!ili:W-~f!!J.· $;.;ET-$<(ff.!_I, .$7.i;z~) 

20151f-3/4.l'I 2C1E1f_3/4,9 

_...,...,.t.-t'lfi:.t~~DBH 

N=l-+ ... ft: 
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1!!\fi-7':1 •J Jill') tll Lllll~lilf~r.llM©U;l'i'i H : '<i':i: • Jil:;l!TJ1!!\fi7':1 •J O)Jlll L) tll L 

• ij!ficb:!'t,JI D- F? ·v c:fl=;t.;L '-C;;J:, 2016 :'f'Jli'c-"'Wll=. PCV l'l!iltiii~15$o:>lt;E (HP 

DE-1). PCV l'l"'1'i!t1:J$<1)fjCE: (HP DE-2) ~*'il!Ji*4;, f- I:: L -C. 2018 4§!'.t¥~Jii=. 

PCV .tl!Miliil*1iiio0Jlf)E (HP DE-3). !!';*47":1 J • i?l'lll\ilt'!;JJ[~ ') !±: LI$©lil!;E (HP 

3-2) ~¥-llrtl7F4 :.... t- C L --C~JE'. L --CL.\~ o 

• "'l-iJt. il'!J):.IJiol=ila5L ln<f;I$ (.till· 1Ji!lii!l7?-l'A) 1=-=>L'-c:;;;mttzM'fiffiL. ~· 

~c:=<~U<c~-~·O))••a••T:1~&0tllLI$~~~~~-iE96~11:l. 

iPl'lii:i£<V'1'1illitfilol!Jlcc L -C. i'F'il:ll!iOJ'<i':i:lil!i¥1=r,>i9 0f.£~'*1illi CPCV W©i;!ilt{J!:i:tt 

iii!il. ~Jill©!Olt · !!'!§!. Jr!Jf<©tclb©ltJ,~O)nlt:!Ltt. Mi:l!H!iUl.1J'1!Wl -?i'F::ltl=fl\61Jif;ij · 

~ ;:< -T .L,, l'Ht©"".\l!'l1©ff1': tf fi? -CL' ( t~li:l I=. it·~ I:: !,;:{, 7"-$< · ilHll ~ l!J<ll!9 6. 

• *-to. !!';:i'f7':1 'J l!J< •J th LOJ'iie:i-il'-::>lt:;;;t,,:""m;il=f;';J<t-C. •*>7"7 ') ![~ 'J th Lil!ii!O · "°' 
ill' . ~~II'; ifr . ·~""'"'ill'""' OJ Ill! §ll ~ ii!_"" 6 ' 

20161¥-3/4.l=I 20171f.3/4}=l 

J 

L=====---------;..-----'-· '_"'_'_.'"'_'7_'_) ·_"_"_V..:it:~tr.<.>Jt±Jl.ttW.i'.lJ3tiP..; l '!lill 'l<' "'0)!1!!¥ -

J 
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J§lJt'N!ljl;jlltlllJ;f,lilf~lll!§!:©l** 

• t!ls;. 1'!- IJl! CJ' :IJ §!;!![Fil OJ'!>illn: §!:;,: Lt= l1i! 1*:1'Ji:'lll i;i:. !l>Hdv:> 7<11" m •J • lli'Jlt© i1: ilL 

a l!i 1 = J: 'J ;;r i;t; L -c l ' < = <= t'l'!l n" m 'L ;n t = t.;:: 11 l!i E llil §!: 9 .Q <= <= ct 1 = . *'I !!t as,.,_ :;t, 

E ti<'t L -Cl' < :::: c il'°'FiiT :l: • 

• U!i~'l'ft~~D-i'''Z·~:t1='3L'-Cf;i:, 20·7 'F&.l=llilwmli!'~©JM!ll · '1'5''=11!19.Qll>ot 

E'l t;;:~ x 1' E ][~ ') * C,;I) .Q:::: c • & Cf 2021 'FJll'tjj E El ;;1;1::;>itl!ll · ~5'1:: <IS It .Qc<i'~l1.0J 

••LERm9.Qc::cEEl•cL-C&mL-cL'.Q. 

• c:OJt=!b- llill*mJi!'~O)·tc~!ElllL 1*1"'1"'1!11 · mi1!!1: ''"'t=m5J'11tr1"'l1!. 'lli5J'O)h'$1=M 

9 .Qjjl~ E~'l'til'Jl::fi L '· -f O)J:: 1", :::: hi; 0) !Jt!I! E'f€11il · Mr.is L. 11i!f*:1'Ji!'~O);>it!!ll · 

m:Si'I= 11!19 .Qll>otfl'Jt.;::~ ;t /j'O)Jf~ '! O' c lbl=&E~9 .QI: c ct I=. 'lli5''¥..:!;30)il!Jl!t · ti<'-: E 

l!<llJ .Q = I: f = J: L) ' '<i::i:!i!!*J t.;:: E 0)$JJ~1!:;1=<2·~f.;:ilUl!El!O'l!ll9 .Q. 

• *t=. 71<'1'\li!O)il!i.iltc§!:"'9 .Q:::;;:rnli!'~l=-=>L '-c1;;:, ·1.tkl~!ll'. 1l<W1F.1'<i:mil'Jt.J:f!l\"1. 

lll!JllO)f=ll>O)~MEfi?. 

20154-3/4.Fl 

'} 

f,,] "·· .-. ,; ' :..0' 
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*im-c:J:. rr.a• - J'5~7kxtJR'l<'ilJ 1'-<F'L'<: L-c 1~~'"-Dll+:tiR1"'.f\'fO)Jli'·JF::::ciiJitt=l!! 

Ji;',~O)iMW. '<'-El Ill c, t=>JfJ(i'.~1Rl'- Pi Ji'llJ<> Ji!WJ"'l:::ilf;lh-C L' < f= dJO) < * ':/ ;t. :.; r-1::: BL' -C llHJ! 

1" .-.: ~"''J!I= -:n, -c1!l'~T"'. 

6.4 .1 liJf:;\:l!llRlil<fl'i!IO!li:t:iit ~ ~* 5t -c ItlT "'- i! :iJJj!j 
NDF r:n~Ii:.0)1*1= rlilfJ(i'.!lllR'ill'l\:;l;'.liffi:t:i~t J 1f Jli'i.li." L -c L' -"-

l~~J!l-jjj;: + :tJR>O:i'JiO)JJi'JFI="" ltf=IJ!Jj;',~O)i@W, 1f El lll L t=lilfJ(\'.llllR 7 :J ';/I? f- 1f B'llftl::: 

< * ':/-" :.; f- L -CL'< t= /hl:::l;J:, iiJfJ('cilf R'itl'lllie:li!Enttl:::&-:5 L 'f=JfJ<*ll ll'¥* <: L -:>-:>. :::.;h,1::: 

!JD ;t -c "- 6-2 1= ~T'i<IJ!i=-=> L' -c "'IJ! L -c L' < • ~XFl=iiif:>tll'IR.liH£•1iffintt1= BL 'c lltlJ!<J" 

~ "'lJ'! 0) 11,\-1!. ll' lie T • 
rmw · 5'5~71'"1JR"''itJ r=Jo 'Ji1!1h'Ott-cL'Q'Jf3\'.F.llR7o':/I? HJ:. ~ilfi:t'iti!ill'iliJE 

Lk&e&W~•&U'l<B•1f~L-C.&Kll'IRO)•E~•ll'$~cL-C<*~;t.~f-#./hi; 

;It-CL'< :::. <: <: tJ: Q!J<_ NDF l;J:_ ~"'~l:::xt L -CS\'i.!ic · thhtl ;l'fi-o-C L' < :::. c IJ<:;i<d)Stt -C ;f; 'J. 

&KllllR<*~;t.:.;f-•MWO)•ttf:::8Ym~-cL'(. 

(1) •lllitll'~<-~l=li!1L't=~·O)•Ji1!i 

a. ltl71'IJt&U'l<\$IjJ:o;l'C!!)E LJ=IJ1' · Jtf.liO)lfii/llttO)~i;-t 

b. !!!Ji;',=--;( 1f r~ac;;. t=~mEl tti-l?ti5\ol:1itt01;~J£ 

c. % 7 =; ~ ~ :/til!O)Jti<i-1"~ 7. -T kl= ;f; :t 0liJfKllllR ::to ':/I? f- O)l(,l¥1t 

d. lli!li . l&!llf'!j:<1)$1t!'f. ili'!!l. ('F!i13i''.E'l'0t=dJO)Jl!.&"";E, i1!11lll=ill'1" "''~i0ii'f-'1ic0)1lli§il 

! 2) 'le '.E ii!H* ;I' ll<ll! L t = Jll1 $H 

a. 1iJf~~,~~:m"'P§ ~~;El:: it:) 1, '-C ~~i'iti*:::lflC~ 

b. ll!ii;J'. < j;Ii,IXO)~~*ll 1fi'15\o8'11:::•1h Q :::. <:I::: J: LJ tF1lt "- (1)3i''.E!l!:I* 'If l&:i<ill<"*' ~ 
(3) ~~fJ:?t,~Y::..... 1--0)~fi 

a. ~ttifJ:~j&O)fJf:>\:ll'JR ::1 D ';/I ';J f- '!f IJ!;§;fl'lf:::? *';/;I. Y f- <) 0 t= lbO)'f-5-loO);,!/A c 1*ffil0) 

11<~ 

! 4) Fl 51'! fJ:.iJiJ'F tF""' 1f iltlb Q f = /t) <l)ffij ~J!,j.O);J~ '!l'O)l$$ 

a. 001"19\- -c i!!ll "';h -c '' Qu1fl. ~.l<. fll'~~O)· ') ibd'f c llll~l!l>ll!I. "''~* c O)j.!ljj!j 

b. !tlli~~l't- 0031i\1';> (RFl/RFP) ;I'@. I.'. t=l.!iWrm~-~[i'O)/,!; L 'ltlli0)5" ill 

c. & !'llB'Jt.,: liif 3': I::: ;f; ft{> liif 3'i:llll!I. :l<"'l' <: 0) "1 ll' B'JfJ: ~jj'lO) \lilt 

(5) }.j;tO)Jij<jtl:::iOJltt=•*ll 

a. ii!f Klll<ll!. :l<"'l' c ~ll! L f=ll!-~liJf:>\:O)JliJ! ll'~ l'. t= J..tfl'f ,'11 • !ti*O)\lilt 

(6) Jjj\ +1:Pl1S&03i''.E;;!;B;'itf:::]il'9 Q$.,;,J(i'.Bjj~O)J'i"ill\ If~ lb. $1<!<i:PO)Jli'i:fi11'*0) +-elli-t. ;It 

0'1i'1¥0 - li)f:;:'i;J;li'Jl''l'0)7-ti 1 71t. ·1'¥1U!H~ 

a. 'lli¥fiWO)~~* - ~l1!! ll'X!J!!'B'll=•m. :jit;S fl'll= 'li<I!ll - •:Ji¥!l~ffiT Q f= /hO)/±~§d'fO)!Jl!'l; 
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64.2 liifKOO§!o:i>!l-liltfiil::f.llt 6? :l<::; ;< ;; f-

lo ,'1, '.ll-,'jj! 'l" tJ H ll[i'fi<T.>l§<jp I:: fi'iJ !t f = l!Jf K i¥I §i'I:: !;J:, f>1J ;t l;f RPV, PCV 0) r."lill!<T.>j;I; !)! ~ l!'!l!! T 
0;:: C:c ~§!Iii C:c 3 <i>l!JfKr.i!H :1 D './I? f-1.J<tJ!~M 0. ;:: *1, 0 /;!:~'f•-7' :i 1) O)JfJ< L) tb L I!1'0:>~ 

haE1=••6=C:c~ r~ao:isff.JJ C:c30liifKMH::tD:/I?f--C3'>6~0, C:O)§a<JO)•d 

1=~•368•a<ias•~·QO)l!JfKMH/C:/i?f-l=Bm36C:C:c~•·-cM6. 

= n1 ::bo;,. -c r,;i;;; 9 6 mll! :i: 'i>-l"'Ji!ll! :i: '!> w 1= r;119 0 u wr fl'llj;it ~13 lb t= lfxffi ~ ~wa<i 1 = J:i';,. 
6&KMH?;j<:/;<~f-o:ittm~o:i••~s~3~@-c~6. 

~ 1*1¥J!:.!;t~ iiJf'.9\':f:41~ :1 D ~I.? t-- ~~i')Wf ©ll::iii~~~O) <' .:f'~ :/ ." ::,.t !- ~ Jlliutl:: fi ? .::=- .:':: f_::f![J *­
-C' #.Ji:llllH::tD"'/I? f-r,ilo~i!:tl=i>c'-C'L, mWWll=, fill!ll!'Pil"d9~@131!l'~ltM!L, iQ;• 

1::;,t,;t:-C:i:~l\1:30f=lb0:>?;j<:/;< :...- f-tJ'••-cMLJ, -ZCO:>ll!ill=~i:t · lriHE3~~'!>JJ1~~Xl'l=lli' 

(1) liJf~~§E:to-/=-?;--.l*Jg~riJ ©:lf:iii~!im 

a. ~•'17'7 1) liY tJj L.'.itff' Ji.li<#l"lffi.5tffW-C:o'<';h6 El EIJ!J'G<*illi~l!i )EL, 1) A?~"< i!!L -Clli! 

Jlli~~l=fi'il ltf=lfx*HO:>Hilii, <-i 1t-:;<.f-:...-t>Jo.lt. c::r.1::£-::lL' <:illl Q O:>liifKllllH::t::i::; "'?f-0:> 13 

b. %liifKi¥1<l!f:1D:/i? f-O:>iltlH;~'ll"5l>JE t=~t=-:>-C/;;:, mll!I'!>?mll!I~'\\" 1::11<19 6jj\;Wia<J~ 

NUE~Go:i•affi+ff&M~"1.-CL'6@~~·· 

i} M~O)~~C~~-~il:i:~ ~;zTL .. ~ffiii-¥$, T-~··i~~lf:.im~) 

ii) j.l_J;;;a<id~B!'c=n1.:,li!,-:i(IJl!§l:;z T-:/O)i:)t)E' A T-:/'IJ';fiO)'flj )££~ 

iii) lllt<i · '\ltil1.o:itt~iii>l'l1i:'t:'', ~iOOtJ:U<!i'.Ji''11Ji!"' 3<'3'11"'0:>''!''i'li'l'!!Wo:i'"=~t= 

~0••·I:...-~-;zaEo:i:na•~' 

c. %>!!KlllJH::to:/i?f-<T.>*l'TDJl!li31~~ruL., 1) :;<.O;~j;t.'L 'ili L., ;f:,'1:/::J;/;t:-Cftgffi.~~i:t o 

d. 1i}f ~~j£:fo-/=?i--Fai©4'./5-7=-A ·:J:..-!--o-JI,.)(~ ( {~:iit~~©X-a) ~t'Fi~ 

( 2) liif :JC r,il:j\p-D './I? >- !lli !18 i;lt 0) '.JC !il fltl1l\' 
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a) i'lt1l::. li~:l:J IJ)~jiEci%fl::.111i~~/E:lirfll:Mfji'o19 0 
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· aii'7kltm 1'1' O:>Cs. SrW t:IJ !I il<JtJIJ&Jlli I)$: :IJ<i/n'.L <!<:tit::. 
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Norton, Charles 

From: 
Sent: 
To: 
Subject: 

Nuclear Sector Colleagues, 

Tateiwa, Kenji <tateiwa.kenji@tepco.co.jp> 
Thursday, May 07, 2015 9:07 PM 

Tateiwa, Kenji 
[TEPCO Weekly Fukushima Update Call] Fri, May 8, 2015 at 3pn1 EDT 

Please find below information for ton1orrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, May 8, 2015 at 3 pm Eastern Daylight Time 
(No Call Next Week, Next call will be on Fri. May 22 at 3 pm EDT.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6J I 

[Major topics] 
1. Unit 1 Drywell Internal Investigation by Transforming Robots: Summary of Findings (4/30/2015) 
(only in Japanese) 

http://www.tepco.co.jp/nu/fukushima"np/handouts/2015/images/handouts 150430 01 "i .pdf 

2. Working-level Meeting of Decommissioning & Contaminated Water Issues Team (4/30/2015) 
(only in Japanese) 
2-1. Plant Status 
http://www. tepco. co. j p/n u/f u kush ima-n p/road map/images/ d 1 50430 04-j. pdf 

2-2. Summary Status of Decommissioning Roadmap 
h tip:/ /www. tepco. co. j pin u/f u k ush ima "n pf roadmap/images/ d 150430 05-j. pdf 
(English translation as of 3/26/2015) 
http://www.tepco.co.jp/en/nu/fukushima~np/roadmap/imaqes/d 150326 01 ~e .pdf 

2-3. Contaminated Water Treatment (file size: 14 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150430 07 "j.pdf 

24. Environmental Radiation Issues (file size: 17 MB) 
http://www. tepco. co. j p/n u/f u kush ima ·n p/road map/images/ d 1 50430 OB"i. pdf 

2-5. Spent Fuel Pool Issues 
http://www.tepco.co.jp/nu/fukushirria· np/roadmap/irnages/d 150430 1 O·Lpdf 

2-6. Preparation for Fuel Debris Removal 
http://www.tepco.co.jp/nu/fukushima"np/roadmap/images/d 150430 11-j.pdf 

2-7. Radioactive Waste Processing 
http://www.tepco.co.jp/nu/fukushima"np/roadmap/in1ages/d 150430 12-j.pdf 

2-8. NDF's 2015 Technical Strategy Plan in Preparation for Revising the Mid-to~Long Term Decommissioning 
Roadmap (file size: 18 MB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150430 14-j.pdf 



2-9. Identification of Risk Factors Related to Off-site Radiological Impact 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150430 15-j.pdf 

2-10. Preparation for Disclosing All Radiological Data 
http://www.tepco.co.jp/nu/fukushirr1a-np/roadmapflrnages/d 150430 16-j.pdf 

2-11. Government-Funded Demonstration Testing Results for 5 Contaminated Water Treatment Systems 
http://www.tepco.co.jp/nu/fukushima~np/roadmap/images/d 150430 17 ~j.pdf 

3. Test Operation of Brine Circulation for Frozen Soil Wall (4/30/2015) 
http://photo.tepco.co.jp/en/date/2015/201504-e/150430-02e.html 

*If you cannot display Japanese characters, please install the following font packs: 
http://www. adobe.com/support/down I oads/deta 1 I .1 s p ?ftp I D =4881 

(Feel free to forward this email to your colleagues or have them contact me to be added to the distribution list.) 

All the best, 
Kenji 

Kenji Tateiwa 
Manager, Nuclear Power Programs 
Tokyo Electric Power Company 
Washington Office 
2121 K Street, NW Suite 910 
Washington, DC 20037 
tel: +1-202-457-0790 ext.)116 
mobile: b,1 6J 

-----Original Message----­
From: Tateiwa Kenii 
To: Tateiwa. Kenji 
Sent: Thursday, April 23, 2015 10:42 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, April 24. 2015 at 3pm EDT 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update CalL 

[Date/time] 
Fri, April 24, 2015 at 3 pm Eastern Daylight Time 
(No Call Next Week. Next call will be on Fri. May 8 at 3 pm EDT.) 

(call-in information] (Please record your nan10 and organization when joining the call.) 
call number: 718-354-1184 
passcodc: I (bJ\6J I 

[Major topics] 
1. Unit 1 Drywell Internal Investigation by Transforming Robots (4110-1912015) 
http://www. tepco. co. j p/e n/press/corp-con1/re I ease/2015112 49 780 6844. htm I 

(April 10 Results) 
http://www.tepco.eo.jp/en/nu/fukushima-np/handouts/2015/imaqes/handouts 150413 01-e .pdf 

(video clip for Aprll 10) 
http://photo.tepco.co.jp/en/date/2015/201504··e/150413·01 e .html 

(April 15 Results) 
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b.t~P-~!LW.W.~:_\gpg_~LQ.Qjp(f!J!D.l~Ltv~-~-?.IJ)XD.?!.:DPLb.?!XJ.QQ~-~~-§l?.QJ_~ll!I!?9'.-1§{b!-1D.9_Q_~_t§ _J_~Q~JJ~ ___ QJ_:f,PE1f 
(video clip for April 15) 

http://photo.tepco.co.jp/en/date/2015/201504 ·e/150416· 01 e .html 

(April 16 Resul1s) 
http://www.tepco.co.ip/en/nu/fukushima-np/handouts/2015/in1ages/handouts 150417 01-e.pdf 

(video clip for April 16) 
http://photo.tepco.co.jp/en/date/2015/201504we/150417-01 e.html 

(April 18-19 Results) 
http://www.tepco.eo.jp/en/nu/fukushima-np/handouts/2015/images/handouts 150420 01 -e .pdf 

(video clip for April 18-19) 
http://photo.tepco.eo.jp/en/date/2015/201504-e/150420-01 e .html 

2. On-Site Coordination Meeting on Decommissioning & Contaminated Water Issues (4/13/2015) 
(only in Japanese) 
2-1. Water Contamination Monitoring and Effectiveness of Groundwater Bypass System 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1150413 04-j.pdf 

2-2. Preparation for Dismantling Unit 1 Reactor Building Cover 
http://www.tepco.co.jp/nu/fukushin1a-np/roadmap/imaqes/l 150413 05-j.pdf 

2-3. Outdoor Cable Fire 
http://www.tepco.co.jp/nu/fukush1rna-np/roadmap/images/l 150413 11-Lpdf 

2-4. Status Report on Identification of Risk Factors Related to Off-site Radiological Impact 
http://www.tepco.co.jp/nu/fukushima-np/roadn1ap/imaqes/l 150413 12-Lpdf 

2-5. New Framework and Organization Related to Disclosure of All Radiological Data 
http://www.tepco.co.jp/nu/fukush1ma-np/roadmap/imaqes/l 150413 13~j.pdf 

2-6. NDF's Draft 2015 Technical Strategy Plan in Preparation for Revising the Mid-to·Long Term 
Decommissioning Roadmap 

http://wwwJepco.co.jp/nu/fukush1ma-np/roadmap/images/l 150413 15-Lpdf 

2·7. Draft Straw Man for the Revised Mid-to·Long Term Decommissioning Roadmap 
http:/lwww .tepco.co.jp/nu/fukushima-np/roadmap/imaqes/1150413 18-Lpdf 

2R8. Status Report on Various Issues (155 pages, 13.3 MB) 
http://www.tepco.co.jp/nu/fukushirna-np/roadmap/images/1150413 19-j.pdf 

3. NRA Special Facilities Monitoring and Evaluation Committee (4/22/2015) 
(only in Japanese) 

3-1. Closure of Seawater Piping Trenches of Units 2, 3, 4 
http://www.nsr.go.jp/data/0001 04663 .pdf 

3-2. Water Collected on Lid of High-Intensity Container Inside a Box Culvert 
b.H.R.:i/.ww.w. .. .o.§L.9.QJP.iQflt~LQ.Q_QJ_Q~§§±,.R.Qf 

3-3. Groundwater Inflow Mitigation Measures and Water Level Management 
http://www.nsr.qo.jp/data/000104677 .pdf 

3-4. Reduction of Radioactivity in Drainage Channels 
http://www.nsr.go.1p/data/OOO 104668 .pdf 

4. Inadvertent Stop of Drainage Pumps at K Drainage Channel··Now Restored (4/21, 23/2015) 

3 



b.!Jl?.~(l~~W.J@PQQ.,Q.Qjpf.~D!J?E@~§l9.9!1~::f.QXD.(Xfi!fi!-1§.~l?.QJ.~lJ?.4.~.@.~Q ... §~4.4JJJDJ! 
(Detailed Info) 
http://www.tepco.co. jp/en/nu/tukushima· np/handouts/2015/in1aqes/handouts 150421 O 1 ·e.pdf 

5. IAEA Delegation Visit to Fukushima Daiichi (4/19/2015) 
http://photo.tepco.co.ip/en/date/2015/201504-e/150421 -01 e .htt111 

~If you cannot display Japanese characters, please install the following font packs: 
http· I lwww.adobe.com/su p port/down lo ads/ d etai I. j s p ?ftp I D=4 881 

(Feel free to forward this email to your colleagues or have them contact me to be added to the distriblltion list.) 

All the best, 
Kenji 

Kenji Tateiwa 
Manager, Nuclear Power Programs 
Tokyo Electric Power Company 
Washington Office 
2121 K Street, NW Suite 910 
Washington, DC 20037 
tel: +1-202-457-0790 (ext.)116 
mobile: I 16)(61 I 

••••• Original Message -···· 
From: Tateiwa Kenji 
To: Tateiwa Kenji 
Sent: Wednesday, April 08, 2015 8:25 PM 
Subject: [TEPCO Weekly Fukushima Update Call] THU, April 9, 2015 at 3pm EDT 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
THU, April 9. 2015 at 3 pm Eastern Daylight Time 
(No Call Next Week. Next call will be on Fri. April 24 at 3 pm EDT.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718~354-1184 
passcode: I 161(61 I 

[Major topics) 
1. Unit 3 Shield Plug in Front of Containment Vessel Equipment Hatch: Assumed Cause of Movement 
(3/30/2015) 

Shield plug could have 1noved due to pressure differentif;il between containment vessel and reactor building when RIB 
hydrogen explosion occurred. 
(only in Japanese) 
http://www.tepee.co. jp/nu/fukushima-np/handouts/2015/imaqes/handouts 150330 04-j .pdf 

2. Unit 3 Spent Fuel Pool Gate Condition (4/6/2015) 
Visual inspection found no significant irnpact to one of the two layers of gates (G1) rnainta1ning water-tightness of pool. 

(only in Japanese) 
t!.t!P.)!.~.~~,.!gQg.Q.,g.Q:JP.Lr:!~!f!-:1.~.Y.!?.t!.!DJ?.::r.!QOJ?.r.!~Q!-:1.!:?.L?.QJ.Qi!.Q).9.9J!.?.!.t!.?.E!~9.Y.!.§_1.f?.Q~.Q.§_Q~~LP..~f 

3. Crawler Robot to Investigate Inside Unit 1 Drywell (4/612015) 

4 



4-1. Nuclear Safety Reform Plan: Quarterly Progress Report (3/30/2015) 
bJ1P../!.w.w.YYJ5!P.£Q):;:.Q.jQ!.1i.tJ!.P.I~!?.§/.g.QIP.:~.Q.ITT.(I~!~~.§.1i/.;?.Q.1.§/.1.G.4.9..f.~;l_§~.44J11m1 

4~2. Full Report 
(only in Japanese) 
http://www.tepco.co. ipfcc/press/betu1 5 j/images/150330j0102. pdf 

4-3. TEPCO's Nuclear Reform Monitoring Committee 
http://www.nrmc.jp/en/report/detail/1249278 5233.html 

4-4. "Reviewing the Two Years of Nuclear Safety Reform" 
http: I /www. n 1·mc. j p/ c n/re porUdeta ii/ 1cs Fi I es! afieldf 11 c/2 o 15/04/02/E-5. pdf 

5-1. "Trace Amounts of Fukushima Radioactivity Detected Along Shoreline of British Columbia" (4/6/2015) 
Press release by the Woods Hole Oceanographic Institution. 
ti ttp :/ /www. wt1oi .ed u/news-relea self u ku sh i rr1 a-LI cl uele t 

5~2, TEPCO's Sea Water Sampling Data 
http :I /www.tepco.co. i p/en/n u/fu kush i rna-n p/f 1 /smp/i nd ex-e. html 

5-3. TEPCO's Seawater Monitoring Plan (4/1/2015) 
(only in Japanese) 
http://www.tepco.co. jp/nu/fukushi111a-np/handouts/2015/i111aqcs/handouts 150401 06-j .pdf 

All the best, 
Kenji 

w •••• Original Message···-~ 
From: Tateiwa Kenii 
To: Tateiwa Kenii 
Sent: Thursday, March 26, 2015 8:53 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, March 27, 2015 at 3pm EDT 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time) 
Fri, March 27, 2015 at 3 pm Eastern Daylight Time 
(No Call Next Week. Next call will be on THU. April 9 at 3 pm EDT.) 

[call~in information] (Please record your name and organization when Joining the call.) 
call number: 718w354-1184 
passcode: I (bJ(GJ I 

[Major topics] 
1. Unit 1 Muon Tomography Preliminary Results (3/19/2015) 
/1t.Ht!.!.w..w.~J~.P..gQ,.gQ,iP.f.!itnlnJJL(~.~.1J§tllrx.1.@.:nRtJ.~@n9.Q~Jl?.{Z.QJl?.tJ.n.li?:l.Q.~.?.t.b.~.o.Q2.1Jl§_!.!?.Q.~.1.~-QJ.::~.JJQf 

2. Contaminated Water Committee (3/17/2015) 
(only in Japanese) 
2·1. Studies Related to Frozen Soil Wall 
http.f/www.tepco.eo.jp/nu/fukushima~np/roadmap/imaqes/c150317 07 ~j. pdf 

5 



2-2. Studies Related to High-Pertormance ALPS 
http· //www. te pco. co. j p/nu/f u ku shim a-n p/ roadmap/images/ c 150 317 08-j. pdf 

3. NRA Special Facilities Monitoring and Evaluation Committee (3/25/2015) 
(only in Japanese) 
3-1. "K" Drainage Line Investigation and Actions 
http://www.tepco.eo.jp/nu/fukushima-np/handouts/2015/iniages/handouts 150325 04-i.pdf 

3-2. Closure of Seawater Piping Trenches of Units 2, 3, 4 
http: I lwww. te pco. co. j p/nu/f u k us hi rr1 a-n p/h a ndo uts/2015/i rnages/ha n douls 150325 08-i. pdf 

4. Working-level Meeting of Decommissioning & Contaminated Water Issues Team (3/2612015) 
(only in Japanese) 
4-1. Plant Status 
http· //www.tepco.eo.jp/nu/fukushima~np/roadmap/images/d 150326 04~j .pdf 

4-2. Summary Status of Decommissioning Roadmap 
http·//www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150326 05-j .pdf 

(English translation as of 2/26/2015) 
http://www.tepco.co.jp/en/nu/fukushima-np/roadmap/images/d 150226 O 1-e. pdf 

4-3. Contaminated Water Treatment 
http· //www.tepco.eo.jp/nu/fukushima-np/roadmap/images/d 150326 07-j .pdf 

4-4. Environmental Radiation Issues (large file size: 56 MB) 
http· I lwww. te pea. co. j p/nu/f u ku shim a~n p/roadmap/in1ages/ d 1 50 326 08~j . pdf 

4-5. Spent Fuel Pool Issues 
!:!~.tp)(.W.W.~J.~.P..QQ,.QQ,i.P./.D.W!.fW.~bJ.§.tJ)XD.~:!J.P!.f.9.?..9.r:D.§.P/.]!:D.?..9E-!§.(QJ.§Q~.?.§ .J.Q.:i.J?.9.f 

4·6. Preparation for Fuel Debris Removal 
http://www.tepco.eo.jp/nu/fukushima-np/roadmap/images/d 150326 11-j .pdf 

4·7. Radioactive Waste Processing (Radionuclide Analyses of Samples Taken from Units 1 ·3 RIB) 
http://www.tepco.eo.jp/nu/fukushima-np/roadmap/imaqes/d 150326 12-j .pdf 

All the best, 
Kenji 

----- Original Message---·­
From: Tateiwa. Kenji 
To: Tateiwa. Kenii 
Sent: Thursday, March 12, 2015 8:50 PM 
Subject: [TEPCO Weekly Fuk\ishirna Update Call] Fri, March 13, 2015 at 3pn1 EDT 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, March 13, 2015 at 3 pn1 Eastern Daylight Time 
(No Call Next Week. Next call will be on Fri March 27 at 3 pm EDT.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354~1184 
passcode: I (bJ(6J I 

6 



[Major topics] 
1. NRA Special Facilities Monitoring and Evaluation Committee (3/2/2015) 
{only in Japanese) 

1-1. Closure of Seawater Piping Trenches of Units 2, 3, 4 
http://www.tepco.co.ip/nu/fukushi1na-np/handouts/2015/images/handouts 150304 05-i .pdf 

1-2. Measures to Reduce Radioactivity In "K" Drainage Line 
http://www.tepco.eo.jp/nu/fukushima~np/handouts/2015/images/handouts 150304 06~j .pdf 

1-3. Investigation on Temporary Increase in Radioactivity in Downstream of "Band C" Drainage Line 
http:/fwww.tepco.eo.jp/nu/fukushirnzvnp/handouts/2015/images/handouts 150304 07 ~j .pdf 

1-4. Water Level Management after Operation of Frozen-Soil Wall 
http://www.tepco.eo.jp/n\J/h1kushirna-np/hando~1ts/2015/images/handouts 150304 08"i .pdf 

2. Rain Water Level Drop in Outer Weir of H4 Area Tank (3/12/2015) 
{only in Japanese) 
htlp://www .lepco.co.jp/nu/fukushin1a-np/handouts/2015/irnages/hari douts 150312 04-j .pdf 

3. New Disclosure Policy and Independent Audit in Light of Recent Drainage Water Issue (3/6/2015) 
http://www.tepco.co.jp/en/press/corp-com/releasef2015!1 248564 6844.html 

4. TEPCO President's Remarks on 4th Anniversary of Great East Japan Earthquake (3/11/2015) 
http://www.tepco.co.ip/en/press/corp-com/release/2015/1248663 6844.html 

5. "Nuclear Energy in Japan Since Fukushima" (2/17/2015) 
TEPCO's presentation at the Platts Nuclear Energy Conference. 

http://www. platts. com/I M. Pia Its. Con tent/Prod uctsServices/Conf eren cea nd E vents/2015/ pc509/prese ntatio n s/K en j i Tat 
eiwa.pdf 

6, "Estimated Amount of Radioactive Materials Released into the Air by the Fukushima Daiichi NPS Accident" 
(311012015) 

TEPCO's presentation at the US NRC Regulatory lnforn1ation Conference (RIC.) 
https :/Irie. nrc-gateway. gov /docs/a bstracts/tateiwa k-t5-hv-r1 . pdf 

All the best, 
Ken Ji 

7 
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Confirmation of cold shutdown condition 

>-All units remain in cold shutdown condition. 

Builtling rove1 Spent ~ucl Pool (SfP) 

Primary 
Contai11rTH:'Jlt 

Ve:.>el(PC\f/ 

Heactor 

Pressure 
Vessel(RPV) 

Vent pipe 

Torus room 

--
Rt!<1ltor building (R/B) 

Unit 1 

BIOWO\lt panel 
(clo>ed) 

~f:m:io 

II 
D t.:D 

~ 
Unit 2 

___ • ______ • Reactor injection water temperature; 

80 

70 

60 

50 

40 

30 

Unit 3 

Unit 3: Water injection flow rate 

2/4 5.5··•5.0m3/h 
2/1Cl5.0~4 5m3/h 

Air ten1perature: 

20 i--- - - - -- -1- ------- ----------------- ----------------- --------. ---
--------1------------------------------------------------------

--~~~..:..::.:..:_-,:..:.:..:..:-..::;;·.------_:..::_~~.--->~-~-'"1:·;._·.._..,_,_.:.._~·~-10 

0 
11 

' '· ' . " ' -

31 2 11.1 2 20 3 1 3 11 3 L1 4 I 4 11 4 11 lJ I 

RPV bottom temperatures 

90 

80 

70 

60 

50 

f), 
II 
D 
D 

Unit 3 Unit 4 

r••eyrm --- -. --- _ _ _ Reactor injection water temperature: _____ •• ___ _ 

-

Airtemperc:iture: 
-------------- ---------------------------------- ----

Unit 3 - -- --- -- - ----- --- -------- -- ---- ·- ----------- ----- -----

Unit 3: Water injection flow rate 

2/ 4 5.5 -•5.0m 1 /'1 
2/ I 0 5.0~4.5ri3/h 40 

'.JO --------~-------------------------------------------------------fdl•••r·•···· I 
20 ~~·~ _ _,......,....;;~~.;;.:. 
~ -------- -----~--------------------­

10 

0 

- ...,. -_;;:,.::...;.. 
·-·· 

-- -- - -- -- - -- -- -~~=.:_~-~~-- -~t ~:-~ ~- .. ·-'~_;~·--- :--- - -- --

11 31 2 Ill 1 2U :J 2 3 11 :J 11 4 I 4 11 4 11 o I 

PCV gas phase temperatures 1 



Situation of Unit 1 

Air dose rate inside the Reactor Building: Max. 5,lSOmSv/h 

(lF southeast area) (measured on July 4, 2012) 
Reactor Building 

J 
. 

- -
[ 1 

U into the RPV:28.19Nm1/h 
SFP temperature : 17.0"C 

Building cover 

JI' 

Nitrogen injection flow 
rate into PCV: - Nm3/h 

Air dose rate inside PCV: 
Max. approx. 11Sv/h 

Water temperature inside 
"C PCV: approx. 20.3 

Water level at the triangular corner: 
OP3,910-4,420 (measured on Sep 20, 2012) 

; I Reactor feed water system: 2.3m'/h 
I I Core spray system: 2.0m3/h 

Temperature inside 
PCV: approx. 18°C 

L 
PCV hydrogen concentration 
System A: 0.01 vol% 

I i IM System B: 0.00vol% 

Water level of the torus roorn: approx. 
OP3,700 (measured on Feb.20, 2013) 

Air do5e rate inside the tonJs roorn: approx. 
180·920 n1Sv/h (measl1red on Feb.20, 2013) 

Temperature of accumulated water 
inside the torus room: approx. 
20 23°C (rneu5ured on Feb.20, 2013) 

Temperature at the triangular corner: 
32.4"C 32.6"C (rnedSlired on Sep 20, 2012) I Water level of the Turbine Building: OP2,986 I 

* Indices related to plant are values as of 11:00, April 23, 2014 2 



Situation of Unit 2 

r-~~~~~~~~ 

Air dose rate inside the Reactor Building: Max. 4,400mSv/h 

r--1 (lF southeast area, upper penetration surface) (measured on Nov. 16, 2011) 
eactor Buildihg 

SFP temperature : 15.4°C 

Nitrogen injection flow rate 
into the RPV: 15.73Nm3/h 

loolo __ _,,._ol Reactor feed water system: 2.0m3/h 
Core spray system: 2.Sm3/h 

Temperature of the RPV 
bottom: approx. 28'C 

Nitrogen injection flow 
rate into PCV: - Nm3/h 

Air dose rate inside PCV: 

Max. appro~ ?.~;vlh 
4 

JI 

Water level inside the PCV 
PCV bottom +approx. 60cm 

Temperature inside 
PCV: approx. 28°C 

PCV hydrogen concentration 
System A: 0.05vol% 
System B: 0.04vol% 

Water level of the torus roorn: approx. 
~--'foP3,270 (measured on June 6, 2012) 

Air ose rate insi et e torus room: 
30-118 mSv/h (measured on April 18, 2012) 
6·134 mSv/h (measured on April 11, 2013) 

Water level at the triangular corner: 
OP3,0S0-3,190(measured on June 28, 2012) 

Temperature at :he triangular corner: 
30.2°C-32.1 °C (rneac.ured on .June 28, 2012) 

Water level of the Turbine Building: OP2,996 

* Indices related to plant are values as of 11:00, April 23, 2014 3 



Situation of Unit 3 

Air dose rate inside the Reactor Building: Max. 4,780mSv/h 

(1F northeast area, in front of the equipment hatch) (measured on Nov. 27, 2012) 

Reactor Building 
Nitrogen injection flow rate 
into the RPV: 16.64Nm3/h 

Temperature oft 

bottom: approx. 
I ! ( & I I 

Nitrogen injection flow 
rate into PCV: - Nm3/h 

I I I A I I 

Water IP.vel at 1he triangular t:orner: OP3,150 

(measured on June 6, 2012) 

CJ 

Water level of the torus. roorn: approx. 
OP3,370 (measured on June 6, 2012) 

Air dose rate inside the torus roon1: 

100" 3GOrnSv/h (rneasurcd ;c":.:".:.:::c.-=.::c.::.::_= 

* Indices related to plant are values as of 11:00, April 23, 2014 4 



Outline of Countermeasures for Decommissioning and Contaminated Water Treatment 

Preparation for fuel removal and fuel debris retrieval from Units 1-3 is promoted as well as 
promotion of fuel removal from spent fuel at Unit 4 are carried out. 

Major work items and operation step of "Decommissioning" 

Units 1 and 2 Unit 3 Unit4 

[ Fuel removal 

J from emoval of rubble, Install fuel 

spent fuel pool decontamination removal facility 
)Fuel removal )Storage/Transfer 

1- Unit 3 

[ Fuel debris l Decontamination,) 

(molten fuel)retrieval leakage point 
Water ) Fuel debris ) Storage and 

investigation 
stoppage retrieval Transfer 

Verification of 
Dismantling of [ -

nuclear facility etc. J scenario )Facility design 
Dismantling 

etc. 
/technology 

Fuel removal from spent fuel pool 

>Started fuel removal from Unit 4 Spent fuel pool from 
Nov. 18, 2013. 

>Working on the preparation work aiming at the 
completion of fuel retrieval from Unit 4 by the end of 2014. 

(Fuel removal ) 5 



Outline of Countermeasures for Decommissioning and Contaminated Water Treatment 

Three principles and major tasks of "Countermeasures on Contaminated water issues" 

- Underground water flowing into the water cooled down the fuel melted in the accident. Approx. 400 

tons/day of contaminated water is generated, and stored in the tanks within the site. 

Policy 1. Eliminating the source of the contamination 

(1) Purification of contaminated water by 
multi-nuclide removal equipment. 

(2) Removing contaminated water in the trench. 

Policy 2. Keeping water away from the contamination 

(3) Pumping ground water through a groundwater bypass 

(4) Pumping ground water from the well near the building. 

(5) Installation of land impermeable barrier by the 

frozen soil method. 

(6) Pave the ground surface to prevent the ingress of rainwater. 

Policy 3. Avoiding leakage of the contaminated water 

(7) Underground soil improvement by liquid glass 

(8) Installation of impermeable barriers in the sea 

(9) Installation of additional tanks 
(e.g. Replace with welded joint tanks.) 

Planned site 
for tank installation 

J' ]J_,J.I,,'.; , 

I 
' 

(1) noulti-nuclide 
removal equipment 

(8) :'>eas1dr~ 
imperrnuable w<ill 

Tank installed 
(6) Paving for water 
ingress prevention -

-· ' 1 - ,.:, ~ 

~ ~ 

! ' ~ 



Status of Countermeasures for Decommissioning and Contaminated Water Treatment in the past one month 

(1) Started operation of pumping through a groundwater bypass .,... -

Y Activated each pump of 12 groundwater bypass 

pumping wells sequentially from Apr. 9, and started 

pumping up the groundwater. 

Y Groundwater which was pumped up is stored in the 

tank and water quality test by the third party is 

ongoing. --Pumping well (sealing structure) 
~··· ., 

(2) Started removal of fuel exchanger at Unit 3 fuel exchangers 

Y Started removal of rubble in Spent fuel pool from last Dec. 

lli.t!ir-'.'".:-_":· .. ' -~ .. ~-§~-~.. '·'!·::• .. ; 

Y Removal of fuel exchangers was started on Apr. 19 earlier than expected due to the acceleration of 

removal of rebar, roof material, and concrete piece. 

Fuel exchanger 

,.::-··--,:~\ %·~~1= ~~:_-; 

I~ ~\ :··. • .·~~i.:~'.~~ • --~~-~~::~:~::·~ ~:\j \. --\ t - --,__ ':::::::lfi ,. '"'ii' ~ ' - ---- '. - ~ -- ___,;,,, 
~ .,__ ,-

Removed fuel exchangers mast (3.27.2014) 

Fuel exchanger 

~ 

Completed layout of fuel rack curing 
material/Started removal of fuel exchangers 7 



Status of Countermeasures for Decommissioning and Contaminated Water Treatment in the past one month 

(3) Wrong transfer of accumulated water to incineration workshop building 

);>Since Four temporary pumps, which is normally not used (Process main building -7Site banker building 

: One unit, process main building -71ncineration workshop building: One unit, Incineration workshop 

building-7Process main building : Two units) was operated, accumulated water was transferred from process 

main building to the incineration workshop building, which is supposed not to store it. 

);>Now accumulated water in the incineration workshop building is being transferred to the process main building 

(Apr. 14- ). As countermeasures for management, security of power panel, control of valve, and locking of 

building/door are enhanced. 

From 
Turbine building 

me=) 

Incineration 
workshop building 

q Normal transfer 

q Wrong transfer 

Process main 
building 

ite banker buildi~g 

11 Building not normally used as 
L--l storage far accumulated water 

Layout of transfer route 8 



Status of Countermeasures for Decommissioning and Contaminated Water Treatment in the past one month 

(4) Validation of freezing of small-scale impermeable barriers 

YA feasibility study has been conducted toward the installation of frozen impermeable barriers surrounding 

Units 1 to 4. 

Y Freezing test for small-scale impermeable barriers, about lOm x 10m on the west side of the common 
pool began on Mar. 14. 

Y Small-scale impermeable barriers were confirmed to be developed by the temperature I groundwater 
level check, and confirmation by turning over the soil . 

Groundwater level control test 

lj 
(1) (2) (3) (4) 

IF'
,-o:-
kt •• ;,. ~

. 

-

' (6) (5) 

Small-scale freezing test for impermeable barriers -
"~ 

~---/ , 
/7 ~ ........ .,.,.. -~;;;;;~ 

...... ,.,. 

Cooling duct installed barriers 

•~- . ., 
' -~~.i, . . . ...... '·-. 

"'· I .. ·f. 

'' 

9 



Status of Countermeasures for Decommissioning and Contaminated Water Treatment in the past one month 

(5) Design plan for additional storage tank of accumulated water 

);>Accelerated to execute the plan from 2015 to 2014, to increase the number of tanks up to about 800000 

m3 by transferring tank manufactured in the factory by the ship, in addition to the tank to be constructed 

on site. 

Tank transported by the ship Unloading tank 
(6) Fukushima Advisory Board for the countermeasures for Decommissioning and Contaminated Water Treatment 

);>Second meeting was held on Apr. 14 (lwaki-city). Based on the opinions from last time( Feb. 17), 

information on the current project was shared. We received suggestions from the attendees for further 

improvement for timely information sharing . 

(7) Established Fukushima Daiichi Decommissioning Promotion Company 

);>Launched "Fukushima Daiichi Decommissioning Promotion Company" on Apr. 1 for the purpose of the 

clarification of responsibility structure of countermeasures for Decommissioning and Contaminated Water 

Treatment for Fukushima Daiichi Nuclear Power Station and focusing on the project. 

10 



Progress of Fuel Debris Retrieval in the past one month 

{1) Demonstration of decontamination equipment in the building 

Y To establish decontamination plan for reactor building in preparation of future debris retrieval, conducted 
demonstration of decontamination equipment, and developed for the subsidized project by METI. 

• Suction/blast decontamination equipment : 1/30-2/4 First floor at Unit 1 Reactor building 

• Dry ice blast decontamination equipment : 4/15- 21 First floor at Unit 2 Reactor building 

• High-pressure water decontamination equipment : 4/23- 29 First floor at Unit 1 Reactor building 

I "t"fa\f' 'O=-: 
~ "'w = .. 

-·, ~ *.l" 1J1r;-' ' suction/blast 
/iiUlJI;' 1 1 

l decontamination equipment 

Decontamination equipment far 
dry ice blast 

Decontamination equipment for 
high-pressure water 11 



Progress of Fuel Debris Retrieval in the past one month 

(2) Boring on the floor in preparation of investigation for outer bottom 
section of Suppression chamber of Unit 2 

Ji- In order to confirm the applicability of investigation equipment for outer bottom section, which is developed in 

subsidized project by METI, actual device verification for Unit 2 was planned during the month of July-Aug. 
Boring process will be conducted in advance to prevent interference with other work. (4/17-26) 

'7 1!.') il. lFL 

l L.~1i:!·lll'11 

lnvestigatiQn 
equipment 

~ 

~'!11!1=:~ 

....... .,, ....... ' 

>....,...,_· ~ •, -~ 
I . 

-- ~ - - -'~ - -- " .... -:/~ - - - - - - ·\- -

i 
' 

\ 
,\\ 

' 
' / 

' 

---· . ·- . ,,;;: -~....,:::.~ 

/; 
/ 

I 
Ii 

Image of actual device 
verification 

f ·n-- J ·,;-- :, , 
Magnet wheel (Four-wheel) ~ 

""' ....... 

Bird's eye Vi€w camera 
for 1n•c~hgot1nn oysh:in 
tfcl<'k1ng 
(Bor~hol~ for both 

In- a 1r i underwater) 

( ¢ 250mm) 

-- -B-ut !!F10lcl- fO,- -
inve>tig"t1on ;y,t•m 

( rp 350mm) ~Y(1i~~;1 '"mNo 
:.._·:.;..___ (ii 250mm) 

I ... 

'""I 

Front and rear camera 
Side camera(left /right) 

'.~ I ' 

'k 

t 
M<Jrker mechanism 

Investigation equipment for 
S/C outer bottom section 

I "· 1"'- 16 . '• 0 l ~ 
' ' ........ 

I 

, r < .,.~\:····· .. . :.·:·· ..... '. ... ,. . . ..... . ....... ., 

Borehole location on the 1st floor 
of reactor building at Unit 2 

·>-'->: 

12 



Status of Fuel Debris Retrieval in the past one month 

(3) First floor of reactor building for Unit 3 
Investigation of water flow from main steam isolation valve room 

:;. Water flow was confirmed to be flown from around the door of the main steam isolation valve room located in the northeast area 

of 1st floor of reactor building into adjacent floor drain funnel (outlet) on Jan. 18. The outlet is connected to the basement stairs 
of reactor building, and it will not be leaked outside the building. 

:.. Based on the results of temperature of water flow and radioactive material , drawings etc., accumulated water is expected to 

exist in the PCV. 

;.. From Apr. 23, started to conduct image acquisition by the camera and dose measurement for the piping for instrument that 
connected air conditioning machine room on the 2'd floor of reactor building and main steam isolation valve room of 1st floor. 

Dosimeter 

IIµ n fiULI Lll!llillll Air conditioning (hotspot dosimeter) 

Bird's eye view camera for investigation 
panning tilt camera) 

I ., 
.; 

' 
II 

I 

. I }o !illlll machine roon1 on the 
2n~ floor of RB 

rndoscope camera for investigation 
1/ 

Floor drain 
-. funnel Water flow 

.. '" ..... " •. '°"·\ •J r···r~JLL·· 

.... , :r I .n F 

MSIVroom 
on the 1" floor of 
reactor building -&.l·~·· rm:i~~_;;_-·:.J North 

~ '-T.T' ------
,_::i. - . r=i- 'C 

z:;> ;:-1·r_ " 
~- -

/ 

'n•'J 
&-:l·tj ti 

main steam i5olation valve room 

... 
1--i 

f ------- 0 ' 00 . = 
'' 11 [0 

Outline of water flow condition 

.. 
" 

Main stPam 

.. .... 
ill 

MSIV room on thelst floor of reactor 
h11il~i.-,,a /,..rrnc:c ieartinn\ 

• 
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(Reference} Status of Fuel debris retrieval 
(1) Investigation around lower part of vent pipe at Unit !(Outline) 

~In preparation of PCV repair {water stoppage) required for fuel debris retrieval, conducted 

investigation around the lower part of vent pipe to estimate point of leakage from PCV. 

);.>Leakage from the vent pipes and the sand cushion drain pipes, and the external conditions of these 

pipes were checked using images captured by cameras mounted on a surface boat. 

PCV ~ ~-------······················· 

cushion 

~~'Rv,;fve 
e!<h<iusr 

~-!Jr 'fie ..._,,.. 

~ '
1

'''~. A B 

Sand cushion ----r1 C 
drain pipe 

Point A : Vent pipe sleeve 
Point B : Vent pipe 
Point C : Sand cushion drain pipe 
Point D : Sand cushion ring header 

Vacuum break line 

... 1 

Drain funnel 

Surface boat 

.~-"" 
Vent pipe 

~ 

l t 
I Suppression Chamber (S/C ) I 
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(Reference) Status of Fuel debris retrieval 

(1) Investigation around lower part of vent pipe at Unit 1 (investigation results) 

>Investigation results of suction drain pipe 

Water was confirmed to be flown downward on the surface of S/C from the direction of upper part of 

the S/C of vent pipe [4]. 

No leakage was found between [1]- [3] and [S]- [8]. 

::. :-:,..1"f'r- __ ,;. __ ~-- ' 
•• ,.~,,.. ' ' <,, - .... 

~'. . '' ·~-, 

(1) . (Z) 

-IE "-I 
(If)/ 

·' ,.! - . -.. ,.. ~-· ..... -.. 
; ;; :~"' - A,.· " 

/,.... . .... -~~-.~ - ~;~~-
' ( 5) •fl ( , ' t· · _ :f"t .-· ·~ X-SB X-SC ·>,.~ '.. ~i 

i f,' / ( X-JA . X-SD ,~ \ ·,'· 

• · ·I t • t · · 
: " ·"' ', ~ • • • ,1 ,, 
k_ "°,' •, \ X-~H X-5~ O .• •·- • 

\.., (6) ,\~,. , XCC5 X·if·' ,>' 'l!• : (4) tf 
\ ;,,.41,·.' t,y.1\'' /f/11 • ' .") 

\~-' ... ;;;,·~-: -_·_~-~~-,ti ~/. ' . . ~ 

' ' \ (3) •:·~ 
' . 

" (7) '' (8) ' 
,_ '<t._:~ ' ' ..... -· ,,,,,_ -;- ··- . - <.,,,.~~"' " ( -- ::: .....,._ .......... , :_ .· 

, 
~ 

'vent Pif1e1 

,,,_...,,, 

V!!J>lpipe 

~· f ' 
~ , Side surface o'..j 
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(Reference} Status of Fuel debris retrieval 

(1) Investigation around lower part of vent pipe at Unit 1 (investigation results) 

'Ji.- Investigation results on the sand cushion drain pipes 

Damage and leakage were found on the sand cushion drain pipe at [1]. 

Drain pipe was not damaged and there was no water flow between [2] and (8]. 

- The sand cushion ring header was found to have been damaged between [1] and [2]. 

II ~-/I ·············· 
~~·············· 

leakage spot on the sand 
cushion drain pipe 

{l) 

··t • • • • • 
·... A-

Spot that has broken off in 
the sand cushion ring header 

r121 1131 

(6) 
II (7l 11 (s) 

To the floor funnel 

Sand cushion 
drain pipe 

/ 
(4) 

Sand cushion 
ring header 

l. 

·~·r·"' ,.\ . 
Ii. ·. 
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(Reference) Status of Fuel debris retrieval 

(2)Measuring inside the S/C at the Units 2(0utline) 

'.l' Conducted measurement for water level inside the S/C (Suppression chamber) for the purpose of estimating opening 
status of point leaking from PCV in preparation of PCV repair (water stoppage) required for fuel debris retrieval. 
(Estimating aperture area at leakage point by the difference of water level inside and outside the S/C (Torus room), and 
verifying possibility of releasing of water stopping material that fills the S/C from inside the S/C etc.) 

'.l' Demonstration of technology to measure water level inside the S/C of reactor building at Unit 2 by ultrasonic wave from 
outer surface of S/C on Sep. 2013 by using remote control developed for Agency for Natural Resources and Energy 
FY2012 Structural improvement project for technology related to the measurement on the power reactor accident. 
(development of base technology for remote control for water level measurement inside the cylindrical container). Since 
S/C surface condition was worse than expected, water level could not be detected instead of confirming the water phase. 
Based on the experience and the result of mock-up test at plant and Unit 4, water level measurement was confirmed to 
be capable of being conducted, and resumed demonstration at Unit 2. 

~ mmmmm••':'tf\llo'thjtoring device 
oru~ room 

;:'""' llry _J_ _ 
e~suring device 

.. 
,..:\. 

)I. 
I 

-- . - __ .. -. ,• 

Image of Measurement inside the S/C at the Units 
2 

" .. ' -- -i 
. ·. "'j .. 
. ~ .. 

' . :..r . 

Measurement 
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(Reference) Status of Fuel debris retrieval 

(2) Measuring inside the S/C at the Units 2(Measurement results) 

);-The measuring was conducted from January 14 to 16 at multiple lines (multiple longitudes) in order to 
enhance the reliability of specifying the exact water level. The numerical values of January 14 and 15 in 
the following chart were obtained in the middle of the series of the data collecting work. 

Measurement date January 14 January 15 January 16 

Water level in S/C about OP3,210 about OP3,160 about OP3,150 

Water level of accumulating water 
inside Torus Room (Reference) about OP3,230 about OP3,190 about OP3,160 

Water level difference about 2omm about 30mm about 1omm 

Measuring method Direct distance measuring for structures the in the water 

[Note] It is estimated that the water level inside the S/C is influenced by the change of the water level of accumulating water inside the torus room . 

~~,,~ ·~i·~,, .......... ~ .. ·.~ 'f.u_ 
' ·. ' - ·:·-.. 't ~ ~ 

~ . ' .• _'o';. . -
.. ,· ~ '" 

.-. 

:t 

During of the water level measuring 

.----------------T· - First floor level of the Unit '2 
S/C diorneter: 8900rn 111 

Reactor Building: OP 10,200 mm 

S/C 

- SIC equator: OP 1,900 mm 

First basernent floor of the Unit 2 

_ -·-·-·-·-~·-·- -·-·- -·· Reactor Building (Lowest level): OP-3 
3,360 mm 
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(Reference} Status of Fuel debris retrieval 

(2)Measuring inside the S/C at the Units 2 (Future effort) 

Vacuum break valve 
' D/W 

Vent pipe S/C , 

~--

Water stopping 
material 

Stopping w~ter 
support material 

~ 

Exhaust pipe of main , 
steam safety relief valve I S/C connector I 

Water stoppage method 

----------------------------------------------------------------------------------------

Element test of water stoppage 
method for vent pipe as a national 
project is on-going. 

Since cooling water in the D/W will 
be flowing into S/C via piping inside 
the vent pipe when increasing water 
level inside the D/W, verification on 
the filling inside the S/C with water 
stopping material will be conducted 
(also isolate S/C connector). 

.J L 
Investigate on lower surface of S/C 
to check possibility of releasing of 
water stopping material that fills the 
S/C Torus room. 
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Current status of R&D for 
Fuel Debris Retrieval 

Apr. 25, 2014 

lRlL> 

International Research Institute for Nuclear Decommissioning 

(Plant information included in this document is taken from TEPCO official website.) 

-~lnter11at1 D"lal Hes.earch lns.t1tJte .cor Nuclear Oeco mm s.si D.,lni:J 



Overview of Units 1-4 L!J 
• The state of progress for decommissioning varies with each unit. 
• Removing spent fuels from SFP at unit 4 started from November 18. 

Buildin~over -- Spent Fuel Pool 
(SFP) 

Primary 
Containment 
Vessel(PLV] 

Reactor building (R/B) 

L l 
~I I 
,--; --... 

W~ter LI~ 

Reactor_mnJl'~• 
Pressure 0[ll7 

Vessel(RPV) Lf' 
Vent pipe 

Toru.:. roon1 

Suppression cha.mher lJnit 1 
(S/C) 

Electrical output 
Date of commercial 

operation 
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Cover for fuel removal 
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Outline of Mid and Long Term Roadmap w 
• Mid-to-long term roadmap was revised in June 2013. 
• Phased approach was confirmed. 
• Fuel removal from unit 4 SFP started from November 2013. 

December 2011 
(Step 2 Achieved) November 2013 

1st half of 2020 
(fast case) 

30 to 40 years in 
the future 

~~~~~~~ ,~~~~~~ 

Efforts to stabilize 
plant condition 

<Cold shutdown 
achieved> 

•Achieve cold 
shutdown 
•Significantly 
reduce radiation 
releases 

Phase 1 
Period up to the 
commencement 
of the removal of 
the fuel from the 
spent fuel pool 
(within 2 years) 

Phase 2 

Period up to the 
commencement of the 
removal of the fuel debris 
(within 10 years) 

Started first fuel assembly removal 
from Unit 4 SFP on Nov. 18, 2013 

"Mid-to-long term roadmap on Decommissioning of Fukushima Daiichi NPS" 
was revised on June 27, 2013. 

----------------------------· - ~UlntrrnJt1ono IRIL> 

Phase 3 
Period up to the 
completion of 
decommissioning 
measures (30 to 40 
years in the future) 

"' ;1;, 
• ' l!l ll 

. . !" • • ~ 11' ; : .. ' 
)I 
"t • J, i • 
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Work image for removing the fuel debris 

•The approach of removing the fuel debris submerged in water is the safest 
approach from the standpoint of minimizing exposure of workers. 
•The primary containment vessel (PCV) will be examined and repaired for 
filling the PCV with water. Furthermore, R&D for the removal and storage of 
fuel debris will be implemented. 
•RF l's were executed to solicit information to overseas countries for 
contaminated water countermeasures and innovative approach for fuel debris 

w 

retrieval. 
removing the fuel debris (image) 

Repair of lower part of PCV Overhead cran;~~ .- Building cover 

(water stoppage )-water filling (image) ,-;::"'"~:c-- ~ ,--:::,.;.,_.-" --
r-=-__ _ 

Spent fue.I _ _ A'iJl!l!l!fJ::lll! __ _ 

Pool (SFPJ _ _ _ L2'' 
I mm J , D [] .... 1a~7(i,Upi !:J 1 

•!!t.W4-f 7'J1J<*i! iEr - n, : lj 
! fitl___ " 

~t±J ~ DD 
" • c Rra __ ~tor Poure Vessel D ..,,. [----------) c=10 

, ~Jtorrlll \ J r iitl ~~1 , ~ p I_ --- RcactorP \ II ~~ ~. . LJ ( ,f-~_~~-rcvesscl 
Torus ro::,ing w;te;f~) [?ft~Ji ~ 

IRI - )I : PCV I:> -~~~,,;-;T;o;r :"';r;o:o;m;;;;;;;;;;;;~~~~~~~~~::~~~~~~~~~~~~~~~ ---------------------- ! I oru~ room 

~UlntrrnJtion'I R 1 , ese~rch l~stltute f or NucleJr Deco• r111111s1on1ng 
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Major Challenges in the Existing Decommissioning Procedures liJ 
• Final goal is to defuel from the Reactor Building (R/B). 

• Defueling procedure would be much more complicated than TMl-2 case due to 
• differences like: 

R/B Damage Limited 

Water Boundary RV remained intact 

Fuel Debris Location Remained in RV 

Bottom of the Vessel No structural components 

Darnaged by H2 explosion 
(Units 1,3,4) 

Both RPV/PCV have been damaged 
(Units 1-3) 

Possibly fallen out from RPV 

Complicated structure with Control 
Rod Drives 

• TMl-2 experience can be utilized more efficiently for post-defueling procedures in 
decommissioning. -IRID ~UlntrrnJt1onol Rese~rch l~stltute for NucleJr llecon11111ss1on1ng 



Flowchart of R&D on decomm1ss1onmg /contaminated water Mar. 21, 20'14 
~· "h""~~--

Fuel removal from spent fuel pool and storage 
Romoval of spont 

fuel etc 
Storage of spont 

fuel etc 
Reprocessing of 
Spent fuel etc I 

(FY2013·) 1' {FY2013) 1' 

I ASsessmer~t ot ,J I 
lono torm 1ntomitv11• 

1 reatmentot ,,I 
damaaed tuol 1-:1 

(·FY2017) {·FY201-r) 

Securing work environment inside lhe reactor b11ildin9 (dose redu~tion et~.) 

Devel_op remote ,j. I Establish does roductio_n plan.,I 
decontarn1nahon system i1 ·111iJ 12·', 11 ltl.1 

... (·FY2015) (·FY2014i 

nlmductim1 of de(.ontam1n~t1011 Complete reduction of dose I 
~yst~m to the site • I inside the reactor bui1d1na . 

(FY2014-) 
Ii Supply power source, J (-FY20'19) 
communication means, water, etc. 

countermeasures for Fu 

Secure stable 

PCV/RPV 
~ An1i-corros1on 

structural integrity 
rn~~sur~m~rit 

assessment 12,11: .o 
(FY2017·) 

'-._ __________ lf_12_0_1_6j _____________________ 

kushi ma Daiichi NPS 

state of the site 
---

__ lf_YJ'-OJJ)l_ (FY2019·) 
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RojGurnJ$ and fnen'. 
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~s;me:an:et:d(~el:bri:t:al:d:at;>- - - - - - - - - - - - - - - ....,., - - - - - - - - - - - - - - - - - - ' 

(1) Full submersion method (if water can be filled up to the upper portion of PCV) 
(2) Partial submersion method (if water cannot be filled up to the upper portion of PCV but handling of fuel debris w111 be earned 04t underwater.) 
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Progress status of 
R&D Project in FY 2013 

0 Projects related to fuel debris retrieval from PCV/RPV 
as well as internal PCV/RPV investigation 

w 

(2-(1)-2, 3) Development of technology for investigation and repair(water stoppage) for PCV water 
(2-(1)-4) Development of internal PCV investigation technology 
(2-(1)-5) Development of internal RPV investigation technology 
(2-(1)-7) Development of fuel debris packing/transfer/storage technology 
(2-(1)-9) Development of criticality control technology for fuel debris 
(2-(2)-1) Identify condition in the reactor by upgraded analysis technology for accident progression 
(2-(3)-1, 3)Development of characterization using simulated debris and debris disposal technology 

IRID ~UlntrrnJt1onol Rese~rch l~stltute for NucleJr llecon11111ss1on1ng 



Iechnglggy<Jg11glQJ'.ln1E'.r1tfciriri11gHigi]tignan<Jrgj'.lair(1A1iltgrs1ciriJ'.l~KE!linrireJJari)tiQnQf\A/<l1E!LfillirigQf1ht'.f'£:Y LZ 
• Investigation: For botton' section, manufacture device• design, m.:inuf.:icturing and plant mock-up test facility .:ind device performance test and actual device applicability 

evaluation will be co1npleted. For upper section, device design and manufacturing and performance check will be conducted for each investigation portion. 
• Repair: for bottom section, in preparation of device design and manufacturing, repair method and detail verification and element test for water stoppage material will be 

con1pleted, As for {water stoppage) upper section 1 in preparation of manufacturing ot repair device applied for the portion which is highly likely damaged, results of test etc. 
will be reflected to the detail verification and design for the WOiter stoppage rnaterial. 

Contents of implemented mea.~ures 
1. Develoµrnerit of PCV inve::.tigalion tel:hnology 
1.1 Development of PCV bottom section investigation equipment 

Manufactured investigation equipn1ent for the leak location fron1 PCV 
bottorn section inve~tigation equiprnent • reactor building to the 
adjacent building. Manufacturing of plant mock-up test facility 

and device performance check will be completed. 
• Actua I device applicability evnluation(ficld validation)plan and field 

validation will be completed. 
1.2 Development of PCV upper section investigation equipment 
•As for PCV upper section investigation equipment, 

device de!>ign and rnanufacturing and perforrnance check will be 
cond uctcd for each investigntion portion. 
(Leak detection device of investigation equipment of Dry-well(D/W) 
outer' opening section will be of basic small type for small diarneler 
penetration) 

• E:stablish actual device applicability evaluation(field validation)plan. 
Field validation will be planned in 2015. 

2. Development of PCV repair (water stoppage) technology 
2.1 Development of PCV bottom section repair device 
• In preparation of design and manufacturing of repair device for 

boundary strut.iure such as by vent piping and suppression chamber, 
verification of repair method in detail (detailed verification of water 
stoppage material such as by water stoppage test and optimization of 
closure auxiliary material etc.) will be completed. 

2.2 Development of PCV upper section repair device 
In preparation of manufacturing of repair device applied for the portion 
which is highly likely damaged (hatch flange, penetration bellows, 
electric penetration), results from water stoppage test will be reflected 
to the detailed verification and design. 

IRID 
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Fig.1 S/C outer bottom i;ection 
inve.~tigation equipment and 
plant mock-up test facility 

Floor o;urfoce 
trJvelling_robot 

ri;i. . 
~!'~ 

··:.> 

Mock-up fat1l1ty 

Under water swimming device 

Fig.2 Underwater equipment/ 
plant mock-up test facility 

,. ... _,~·-

Flg.4 Auxiliary material test condition 
for closure of water stoppage of PCV 
bottom section 

Fig.5 test device for water 
stoppage of PCV upper section 

ll5_Y~_,_<ID_Q_D_~KtJ1Liin_clirn_,,LQn 

"' .., ~' , •... 1-1 
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rn·;r • 
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Fig. investigation equipment for 
O/W outer opening portion and 
plant mock-up test facility. 

f"' ... 
Fig.6 Water stoppage test 
status for water stoppage 
for PCV \Jpptr S('<;tion 

Overal I scenario of repair including water filling level needs to be reflected to the design 
of technology developrnent device by promoting the collaboration and linkage with other 
projects. 

~UlntrrnJt1onol Rese~rch l~stltute for Nucle~r llecon11111ss1on1ng 



Development of internal PCV investigation technology I s I 
• 1 r1vesrrg~u6r1 eq urprnenrror ur1 if I w~.s proou<:ea aria rts run<:fiOiiingrest<:ornpreteiJ ~sror pre~su rvev 6f 6UtSide oru1e peaest~Tfi m~ge C>rPcv, aose; rerr1 per ~tu r l:!s 

etc., obtained). Equipment manufacturing for removing shielding block of Unit 2 and its verification test is planned to be completed in the preliminary investigation 

inside the pedestal. 
• Basic verification and element test for additional investigation equipment for the accessing point will be completed to be prepared for full scale investieation 

hQDJ~111~~Qfln1pJ~~rrt~D!§J'.!I!Jf"~<l~~r~2 
i, .O!?YelQP.rri.~rit.Qf f".Q~JJ PJ'!\t'lQtJQ~ PJJ'ltit".I jl)f.l}'Y inV~5t]gpfjQn 9.f. i}1t¢fl)flJ .Pr:Y: 

Sample of equipment development is shown in the figure on the right. 
Developn1ent of equipment below is ongoing for demonstration test to be 
conducted next year. 

( 1) I nvP~tig.'ltion Pq ui pment in~erted from X· 1 OOB (Unit ·1) 
Completed rnanufacturi ng of equipment and function verification test. 
lrnproverrii:nt iten1s extr <icted by f unclion investigation wil I be conducted by 
FY2014. 

(2) Equipmentfor removing X-6 shielding block(Unit 2) 
Ma11uf aclured corn po11ents (rn<inipulator, end eff et: tor etc.} of eq u i prr~ent, and 
equipme11t asse111 bly is ongoi 11g. Measures on the ha11dling objective with large 
weight found from the resu Its of on-site investigation is u rider the verification to 
be reflected to the development plwrt 

(.3) I 11vestigation eq u i pn1ent inserted from X-6 penetration (Unit 2) 
As for the resu Its obtained from the investigation conducted through X-53 in the 
previous ye;:ir and issues, they ore to be verified for chLinges in the equiprnent 
structure of transfer mechanis1TI, and reflected to the development. 
Manufacturi 11g of equipment I function verification test is planned to be 
conducted by FY2014. 

2. Development of access method and equipment 
(access equipment in/out side the pedestal) 
Verified concept of accc~~ equipment for inside/outside of the pedestal, and 
establish1nent of specification of element making is ongoing. Also, verified is 
concept for access equipment required for prevention of dispersion of 
radioactive niaterial when sending equiprnent into PCV. 
Element rnal<ing/test done by FY 2017. 

3 Development of inspection equjpment and technology 
(debris meusurementapparatus) 
Est<iblished equipment system structure for technology of measuring shape by 
liRht cutting method. Also, element test for 1neasurement simulating 

IRID 

Location to put 
investigation 
cquiprncnt inserted 
from X-6 of Unit2 

Location to put 
equipment for 
rerroving Unit 2 
X·6 shielding 
block. 

X-1008 

Location to put 
investigation 
equipn1ent inse1ted 
from XIOOB of Unit I. 

evelopment 
ex.an1plc: investigation 
equipment inserted 
from Unit IX IOOB 

' --+ :Access · 
--+ route 

Sample of location to put equipment and jts development 

J~~!.!E;~- ~ nQ _ QJr~_c;ti_QQ_ 9_t_ !1_P,;-:t_PJ~_f1 
• Correspond to new issues found in the demonstration test and site investigation 

results in the previous year (existence of unexpected obstacles and its large weight 
etc.) and, address the 1n1provernent for verification test 

• In the next plan, conduct the demonstration test, and promote equipment 
development. 
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Development of internal RPV investigation technology I 9 I 
Established Technology development plan to conduct investigation inside the RPV by verifying the methods of accessing to the investigation location, investigation, and 
san1pling and arranged investigation technology under the high dose environment inside the RPV(provisional value 1,000C:iy/h), in order to obtain the location of fuel 
debris inside thr. RPV, damagrd stat~ nf rr.actor internals, tempcraturr inskle the! RPV, nnd rlos~. 
(FY2015/FY2017: Technology to investigate through the system piping, FY2018: Investigation technology for drilling on RPV upper section, FY2019: Technology to 
investigate after opening of reactor). 

Contents of implemented measures 
~1 . Acc'7s~ lv1 Acceso a~er 

1. Planning of internal RPV investigation 
-~ r1p1no acee~~ 

~~L 
dnlllll()O~ tritil•f"'mir1gnf 

+Verification on rnajor invi:stigating itern and Investigation period 
th!;! upper ·----ieuc10r--· ... , . T'[ After selecting the investigation items for internal RPV investigation, I 

I 'i ' . I r-'l ,] I 
! I I 

. (~ verified investigation itent~ and investigation period, and established 
- ~ ,., . I 

, c-9-, ',I t 

debris plan described in No.2 below (FY 2015/FY2017: Technology to 
. r ,--... .-· ~,(J; i. ··.· ( ' / 
I I .. .,., . .__..~ 

: ~ ~ 
investigate throup,h the system piping, FY 2018: Investigation ~ ii i' rl I 

I technology for drilling on RPV upper section, FY 2019:Technology to 
inve.~tigate after opening of reactor.). ' ' ,, 

+ Verification on access route 
r i I ' .. Selection of route for accessing tlie J ,. 

Selected candidate as a route to investigate inside of the RPV frorr1 the I, t reactor core via PCV manhole-RPV 

rrietbods of accessing: from piping, by creating hole on the upper " ' head spray nozzle-steam dryer base 

portion of RPV upper section, by opening up the reactor and by 
. , plate drain pan . ,. 

-------------------------------------------

E~valuriting its accessibility. (Fig. 1) Fiq. · Verification for the access roule inside the RPV (sarnple of access by drilling on the upper section) 

/. Plnnning of R&D plrin 
Table 1 Development plan of acco$s tech11ology (sample of access by drilling on tho upper soction) 

+ Access tecbnology 

Conducted investigation on the existing technology based on the 
Borln11 technology Creating hole for the 3leam dryer, and 

verification results of access route inside the Rl'V and extracted issues separator 

on the developn1ent of issues such as technology to penetrate into Tube expansion technology Tube expansion for !he hole diameter of 
steam dryer and separater 

obstacles. Monitoring the passing on the r:urw a11d 

+ lnvestieation technoloey(radiation resistant camera, dosimeter etc.) 
Remote control technology nwrow part, and oporuting cond1t1on 

After investigating existing technology, verified applicability and Lloundary torrn1ng tecrinology Boundary reforming on the operation floor 

extracted issues regarding measures on radiation resistance etc. 
(seali:>d pl~gl 

+ Samplingtechnology Issues and direction of next plan 

Investigated existing tec.:hnology, verified concept of sarnpling method, Need to conduct equiprnent design and element rnaking /test based on the plan for 

summarized those issues and established developn1ent plan. technologies for access, investigation, and sampling investigated this year. 

IRID ~UlntrrnJt1onol Rese~rch l~stltute for Nucle~r llecon11111ss1on1ng 



-·===~~~~~~~~~~~~~~~~~ 

Development of fuel debris packing/transfer/storage technology 10 
Conducted investigation on the overseas technologies such as those applied for the accident occurred in the Unit 2 of Three Mile Island (TMI) Nuclear 
Power Plant in US. Extracted issues on the development of canister, and established future development plan for the purpose of determining the 
specification of canister, such as shape, for packing/transfer/storage of fuel debris. 

Contents of implemented measures 

1. Investigation on the transfer and storage of damaged fuel 

Conducted investigation on overseas information on damaged fuel 

(including leak fuel) transportrition/.~toragc 1 and coll~ctcd 

information to be utilized for design of canister for 

packi ng/transferri ng/stori ng the fuel debris, including transfer and 

storage of fuel debris of TMl-2 in US. 

2. Verification on the storage system 

Investigated storage systen1 of spent fuel, such as concrete cask etc., 
which we never experienced in Japan, and collected information to 

be utilized for the selection of storage system for fuel debris. 

3. Extraction of issues and planning of general plan 

(1) Collaborative work with other R&D 
Collaborating with related project, su1nmarized information required 

for cani!>ter de!>ign reg::1rding crilicality control (Ind basic physical 

prQperty of debris. 

Also, established plan of the basic process flow up to storing the fuel 

debris, and extracted issues and required tech development items. 

(2) Selection verification for fuel debris storage method 

Extracted technological issues and problems when serving as fuel 

debris storing in canistr.r, nnd mndr. J comparison for those. 

(3) Established general plan 

Establisr1ed future R&D plan based on the inve~tigatiori and 

verification above. 

'·From r:JOFISNFIRE'P-084 TMI F1)r,I Ch~r~ctcnot1cs fQr D1$posal Criticality An~lysis(20131 
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Sample of canister for fuel debris used in TMl-:l in US. (Reference)* 

Issue~ arid din:ction of next ulan 

Additional overseas investigation and collection of canister concept based on the 

investigation results obtained in FY2013 is required. In FY 2014, reflect those nnd 

develop safety analysis n1ethod required for design of canister. 

~UlntrrnJt1onol Rese~rch l~stltute for Nucle~r llecon11111ss1on1ng 
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Development of criticality control technology for fuel debris I 11 I 
In order to develop criticality control method during the fuel debris retrieval by 2019, as a element technology, completed evaluation of criticality scenario 
in each process up to fuel debris retrieval, manufactured and verified criticality detector as prototype, manufactured and narrowed down the candidate 
material for insoluble neutron absorber, and summarized soluble absorber issues in FY2013. (re· criticality detector in the reactor is ongoing). 
These results will be integrated and criticality control method during PCV water filling and fuel debris retrieval which are major processes will be 
established in FY 2014. 

Contents of implem(~nted measures 

1. Criticality evaluation 
· Com plE'tE'd prepar11tion of critic11lity scen.;irio for each process from PCV water 

fil I ing to fLJel debris rrtrieval, and summarized transitions of state whr.re 
r·e-criticality may be happened (Table 1). 
Completed criticality evaluation by representative case including interaction ot 
dr.bris with concrr.te. 

· Corn pleted im pr overnent of behavior evaluation rnodel at criticality by adding 
handling of multi pie debris with different properties, thermal-hydraulic model tor 
fuel debris that can handl(~ coolant boi Ii ng, and model for evaluation of FP nuclide 
generation. (to be utilized for planning of criticality control method for next year}. 

2. Sub-criticality control technology tor liquid waste treatment /cooling system 
· Manufactured sub~criticality monitor (Fig. 1) experimentally, confirmed 

detectability of approaches to criticality by critical assembly, and confirmed 
systen1 feasibility. (The developn1ent is planned to be done this year,) 

3. Technology of rt'l·criticality detection in the reactor 
· Verified and designed neutron detector systern specification, and procured its 

prototype systern. 
· Verified improvement of FP y-ray detector system for gas san1pling Ii ne and 

procured prototype equipment for feasl bl llty check test to detect re-criticality on 
early stage. 

· Feasibi I ity check tests above will be conducted. (Apr~May, 2017). 
4. Criticality prevention technology 
· Manufactured t:undidute rnuteriul for in~oluble neutron absorber experirnentally 

(Fig. 2), obtained basic physical property data {Table 2), and completed 
narrowing down the candidates on the first phase (After next year, final 
candidi'.lte wil I be deterrri I ned by radiation resistant test and conflrmiltlon of 
nuclear characteristics, and be applied for debris retrieval) 

·Completed in summarizing issues when applying soluble neutron absorber, and 
extraction of required verification lterris, such as corrosion test. (After verifying 
issues in the next veur, determine upplication method of ubsorberl. 
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Integrate technologies developed by this year, and promote establishing the method of 
development of critic.:ility control collaborating with method verification such as of fuel debris 
retrieval. Also, start developing in-core sub-criticality monitor for the purpose ot detection on 
the early stage for criticality control reasonably. 
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Identifying condition inside the reactor by upgraded technology for accident progression analysis I 12 

Completed upgrading of accident progression analysis technology (improvement of core damage progression model and behavior model of debris inside lower plenum 
etc.) for estimating condition in the reactor of fuel debris location. Utilized the results of upgraded accident progression analysis technology and conducted verification 
to identify condition in the reactor. In consider..ition of latest information obtained from site operation, ratio of debris f<-1llen into PCV was found as follows: arnount of 
Unit 1 is maximum, Units 2 and 3 are equal and less than Unit 1. 

l::9.0!l'.01LQtl01!l.L~m-~o_t~lLl1'1?_.,_~!?_S 

1. Confirmation of validity for code improvement and model change 

Re-evaluated and revised the priority rank for the PIRT 
(Phenomena Identification and Ranking Table) established in 
FY2012 by sensitivity analysis 

2. Improvement and upgrading of analysis code 

Improved analysis code (MAAP, SAMSON) (Fig. 1) bosed on 
information obtained from site operation, results of current 
simulated test, latest findings which is resulted from PIRT and 
improved accuracy of analysis. 

3. Analysis by improved code(MAAP, SAMPSON (Fig.2)) 

Conducted analysis of accident progress/condition in the reactor 
of Unit 1-3 based on the improved latest code and constructed 
data base, and confirmed impact of the model improvement. 

4. Individual event analysis by crD 
Conducted debris flow analysis as trial using casting simulation 
code, and confirmed applicability of debris flow behavior 
evaluation by full-scale system (Fig.3). 

5. Mock·up test 

Conducted simulated test etc. (seawater heat transfer test, 
behavior test for fallen molten fuel) contributing to detailed 
analysis of progress of severe accident event, and confirmed 
applicability of current heat transfer evaluation method when 
injecting seawater in the reactor(Fig.4). 
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Issues and direction of next plan 
In collaboration with other projects ,1nake output for the Decommission project and input 
f-or this project cf~e(.:tively by enh<ln(.:ing inforrn<ltion sh<lring. 
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Studv on characterization of debris and development of debris disposal technolo simulated debrisl 13 
Manufactured simulated debris and obtained data such as hardness in order to estimate the property of actual debris to investigate the fuel debris 
retrieval technology. Also, in order to verity disposal scenario after retrieving fuel debris, extracted applicability and technology issues on existing fuel 
treatment technology and compared options to be taken, and clarified those advantage and disadvantage. 

Contents of irnplernenled tneasures 
Study on characterization of debris(2·(3)·1) 
(1) Verification of physical property required for fuel debris retrieval 
• Identified the level of impact to the machinability of physical property such 

as hardness, for each type of simulated material. 
• Assuming the incorporation of metallic components in the reactor, 

nieJsured mechanic.:il chJracteristics of (U,Zr)O, in high Zr .:ireJ Jnd Fe 
contained simulated debris, and reflected the nleasurement value to the 
estimation of physical property distribution for each chemical system. 

(2) Determin<ttion of re<1ction specific to lF accident 
• Confirmed the possibility ot generating alloy phase and boride by the 

reaction with control material. Also, confirmed that trend that oxide 
(vitreous oxide~) and alloy layer were serarated by the reaction with 
concrete (MCCI). The hardest substance was estimated to be boride. 

• Confirmed Gd was contained in the some of the fuels, and its impact and 
area on the therrnal properties of simulated debrb((U,Zr)02) of oxide. 

(3) Estirnation of actual debris characteristics 
• Established debris property list (provisional version) from the results above. 
Development of debris disposal technology. (2· {3)· 3) 

(1) Arr.aneemcnt of technology requirement for fuel debris disposal scenario 
verification. 

• Compared options for the disposal scenario for the retrieved fuel debris 
and clarified advantage ;:ind disadvantage. 

• Evaluated applicability of existing spent fuel transport cask. Found that the 
water content of fuel debris etc. which has impact on the stor;:ige h<ls high 
priority. 

(2) Verification of element technology for debris analysis 
• Obtained basic data of melting process, which is <i pretreatment 

technology for analysis of each simulated debris including MCCI product. 
(3) Applicability verification of existing fuel treatment technology. 

Obtained basic date for the applicability of simul;~ted debris to the wet 
process and dry process. 
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Identify the physical property such as hardness using simulated debris, and evaluate 
the reactivity with materials in/outside the Pressur~ Vessel, charar:teristir.s evaluation 
such as of MCCI product material. In 2-(3)-3, verify and evaluate the water content of 
fuel debris that effects storage technology while continuing the development of 
analysis element technology. 
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New R&D project for FY2014 

New R&D projects including Fuel debris/reactor 
internal structure retrieval technology and Detection 
technology for fuel debris in the reactor are planned 
focusing on filling water method in FY2014 related to 
the current project. 

(Reference: Decommissioning, and Contaminated 
Water Response Team on March 27th.) 
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Innovative Approach for Fuel Debris Retrieval 
Results of Request for Information (RFI) 
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Purpose of Request for Information (RFI) 

a !RID has been entrusted by Agency for Natural Resources and Energy with technical 
investigation on Innovative Approach for Fuel Debris Retrieval and conducted Request for 
Information (RF!) as part of this technology investigation. 

a In this RF!, we verify innovative approach for Fuel debris retrieval which was proposed in 
the Mid-long-term roadmap" Thus we collect information from wide range of organization 
from the industry to academic institutions to government agencies to determine the 
technology required. 

a Information collected will be utilized for Conceptual Study (C/S) and technological 
Feasibility Study (F/S)'2 in the future. 

a Also, we hope this RF! will be the opportunity for the people involved in this project to 
collaborate with link to other parties around the world. 

* 1: "The technology to submerge up to the upper part of a reactor containment affected by a severe accident has 
difficult challenges in its many steps. Therefore it is assumed that it might be difficult to submerge up to the upper 
parts of the reactor containments. In addition, methods of retrieving the fuel debris without filling the PCVs with 
water will be studied as alternative methods." (from Mid-long-term roadmap) 

* 2:To be held in Spring/Summer of 2014 depending on the condition of government budget. 
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Contents of RFI 
Topic A: Internal PCV/RPV investigation 

A-l:Conceptual study of method (following are samples) 
1. Method of inserting investigation device such as 

cameras inside. 

a. Utilize current throughbore such as 
piping/penetration. 

b. Create new throughbore . 

c. Methods of Shielding penetrations and of 
equipment operation in terms of reduction of 
radiation exposure. 

2. Method of detecting fuel debris location by 
measurement outside, etc. 

A-2:Required technologies (following are samples) 
1. Advanced measurement technology (camera, 

dosimeter, thermometer etc. ) 

a. High performance optical equipment(camera etc. ), 
other measurement technology (ultrasonic, laser 
etc.) 

b. Control technology of measuring instrument, and 
information transmission technology . 

2. Technology to detect whether the substance in the 
reactor is fuel debris or not. 

IRID 

Topic B: Fuel debris retrieval 

B-l:Conceptual study of method (following are samples) 
1. Access to fuel debris from the top of PCV underwater 
2. Access to fuel debris from the top of PCV in the air* 1 

3. Access to fuel debris from the side of PCV in the air*1 
4. Access to fuel debris from the bottom of PCV in the air*1 

*1 including partial submergence 

B-2:Required technologies (following are samples) 
1. Technology regarding fuel debris retrieval (cutting, 

suction). 
2. Equipment/device such as remote control manipulator, 

with superior control capability from long distance. 
3. Technology of shielding against fuel debris with 

high radiation. 
4. Device and equipment under the high radiation 

environment. 
5. Equipment/device to create a borehole on the 

building concrete and PCV to access from the side 
or bottom of the PCV. 

6. Technology to store fuel debris safely in PCV /RPV 
before retrieving. 
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Announcement on RFI procedures and 
promotion for invitation 

IRID has been promoting publication and application for RFI, and announcement of RFI procedures since 
fall of 2013 as well as providing reference information necessary for the study. 

Announcement of RFI procedures and 
Promotion activity of RFI invitation Outline of activities 

•Nov., 

•Dec., 

•Jan 

Opened website for invitation. 

Held overseas workshop. 

Sent reminder mail. 

Announced RFI procedures . 

Held domestic workshop. 

Set up web forms for 
a lication. 

Uploaded basic data of 
Fukushima Daiichi NPS on the web. 

Uploaded technical issues· 
related R&D status. 

Sent reminder mail. 

IRID 

•Establishment/ 
announcement 

on RFI 
procedures 

•Holding of 
workshop 

• Provision of 
reference info 

for related 
technology. 

•Delivery of 
RFI notice 

· Established Entry form as well as opened website for 
application and announced procedures for RFI for 
applicant's convenience. 

· Held workshop in Japan and overseas for 
the publication of background and purpose of RFI 
and promoted invitation. 
Venue: UK, France, US, Canada, Germany and Japan. 

Tens of people attended from related company, 
R&D agency for each workshop. 

About 130 participants from Japan. 

Disclosed reference technology data on the website 
for information collection for RFI 

Basic data of Fukushima Daiichi NPS (Structure /external 
dimension etc.) 

Technical issues and status of R&D in Japan/overseas. 

· Made announcements regarding implementation of RFI 
and uploading of reference information for followings. 
- Overseas and domestic related academic meeting, and 

industry organization. 

- Companies participated in previous workshop. 

(i:)lntPrnat1onal RP,Parch ln,titutP for NuclPor Decomm1.s"on1ng 



Results of RFI 
About 60°/o of information was provided from Japan, and about 40°/o from overseas countries. 

•Field of information for RFI 

:J 
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0 ;a 
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,, 
•C,,1 m. ro o 
:::::!.o.."'O. 
ro ro n 
< cr CD 
QJ ' --· 

Ul 

A-1 : Conceptual 
study for the 

method. 

A-2 : Required 
technology 

B-1 : Conceptual 
study 

for the method 

B-2 : Required 
technology 

Total (No. of items 
of information) 

JPN Total 

01120 
us 

7 

Breakdown by country 
UK GER FRA BEL CAN RUS 

3 2 1 

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

0II32 6 10 6 2 2 

G ~LJLJLJLJJLJLJ 
------------ -------------------------------------------------------------------------

0 l_LJ_J_JLJLJJLJ 
~1~~~~0~00 

We deeply appreciate your valuable information. 
) R) '[> (i:)lntPrnat1onal RP,Parch ln,titutP for NuclPor Decomm1.s"on1ng 
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Definition of Technical Terms 
Submersion method Method to retrieve fuel debris in a submerged condition in which fuel debris is cut and stored under water 
Dry method Alternative method, in which fuel debris is cut and stored in air, or cut underwater but stored in air, against the 
Submersion method 

Examples 

en 
c 
C" 

3 
c 
~ c;· 
~ 

3 
~ 
"" 0 
c. 

c 
< 
3 
CD ... 
~ 
0 
a. 

Canister 

manipulator 

•cut/store 
equipment 

barrier:£ 1 QOt p~lar crane , :--j Op:tion floor I j J;,;conteJne' 
I I 

'" "' 
=:JD 
COD 

·.,-abb;ng ~~I 
equipment etc. ~ - ~ j 

To 

Fuel debris cut and stored under water 

barrier 1 OOt polar crane 
container 

manipulator 

·cut/store 
equipment 

·grabbing 

~: Upfation floor 

Canister 

equipmentetc. ]I~ 

To sroo"~----~ 

"~~fi\ 
''-__ .,; 

Fuel debris stored in air 

IRID 

manipulator 

•cut/store 
equipment 

1 OOt polar crane 
container 

L,r; vp1fation floor 

Canister 

Fuel debris cut and stored under water (PCV partial submersion) 

barrier 

manipulator 

·cut/store 
equipment 

•grabbing 
equipment etc. 

1 OOt polar crane 
container 

~: Up~ration floor 

"' Canister 

Tori.JSrOom --1 

Fuel debris cut and stored in air 

(i:)lntPrnat1onal RP,Parch ln,titutP for NuclPor Decomm1.s"on1ng 
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Information handling process in IRID 
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(Please see handout) 

A variety of information was categorized and sorted out to 
obtain the grand view of the provided information. 
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Categorizing Provided Information 
A: PCV/RPV internal investigation 

A-1: Conceptual study 
1st tier 

classification I 2nd tier classification - -

Placing 
equipment in 
PCV/RPV 

Measurement 
from outside 
of PCV 

1 
From top (through new 
boreholes) 

2 
From side (through 
existing penetrations) 

3 
From side (through new 
boreholes) 

4 From side 

5 From bottom 

1 

3 

3 

2 

1 

*Category of topics may be different from the one 
registered by applicant since IRID individually re-evaluates 
the information. The number in the bracket is the one of 

RFI submitted for Contaminated water issue, which is re­
evaluated from the viewpoint of RFI for fuel debris. 

IRID 

1 tier 
classification 

Direct 
measurement 

Direct 
observation 

Indirect 
measurement 

Work 
environments 
maintenance 

Access 
technology 

A-2: Support technology 

II 2nd tier classification 

6 Radiation 
7 Thermal 
8 Element analysis 
9 Camera 
1 O Fiber scope 
11 Ultrasonic waves 
12 Laser scanner 
13 Others 
14 Muon 
15 X-rays, y-rays and neutron 
16 AE method 

17 
Criticality control _& 
exposure s1mulat1on 

18 Water level 
19 Hot cell 
20 Lighting 
21 Manipulator 
22 Robot (underwater) 
23 Robot (land) 
24 Robot (amphibious) 
25 Cutting and boring tools 

26 
Radiation-resistant 
components 

- -
8 
1 

2 (2) 
10 
2 
6 
2 
1 
4 
3 
1 

5 

2 
1 
1 
5 
2 
6 
6 
6 

10 



Categorizing Provided Information 
B: Debris retrieval from PCV/RPV I C: Others 

B-1: Conceptual study B-2: Support technology 
1st tier 

classification I 2nd tier classification - -
1st tier 

classification II 2nd tier classification - -
Submersion 
method 

Dry method 

Others 

1st tier 
classification 
Outside the 
scope of RFI 

27 From top 
28 From bottom 
29 From top 

30 
From top - from side 
(combined approach) 

31 From side 
32 From bottom 
33 Chemical method 
34 Other than PCV/RPV 
35 Others 

C: Others 

II 2nd tier classification 

50 Outside the scope of RFI 

5 
2 
7 

7 

7 

4 (1) 
3 
2 

2 (6) 

- -

7 

Debris cutting 

Debris 
retrieval 

Work 
environments 
maintenance 

Access 
technology 

36 Mechanical 

37 Thermal (plasma) 

38 Thermal (laser) 

39 Sorting 
40 Category 

41 
Container (for temporary 
storage) 

42 Exposure management 

43 Shielding 

44 
Decontamination of 
containers 

45 Water stoppage 

46 Water treatment 

47 Manipulator 

48 Robot (for debris retrieval) 

49 Cutting and boring tools 

5 (2) 

1 

8 (1) 

4 
1 

4 

2 

5 (1) 

3 

2 (2) 

3 

12 

3 (1) 

1 

•Submersion method (both processes of cutting off fuel debris and storing into storage container are carried out underwater). 
• Dry method (either or both processes of cutting and storing fuel debris is carried out in the air). 

IRID (i:)lntPrnat1onal RP,Parch ln,titutP for NuclPor Decomm1.s"on1ng 
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Internal 
investigation 

Major issues 
·Ensure work space 
·Ensure boundaries 

Transport equipment 

---. 1------ I 

I I 
I I 
I I Barrier~ • 1 
I I I 

Shield plug 

Operation floor 

Spent fuel pool 

RAV 

DS pit 

~D 

OLJD 

Guide tube 

,,, Viewing equipment 
i- Monitoring equipment etc. 

Fig 1. Method to drill from the top (from shield plug) [category znd tier No.1] 

IRID (i:)lntPrnat1onal RP,Parch ln,titutP for NuclPor Decomm1.s"on1ng 



Internal ------. 1--- I 

I : : investigation /L __ _ 
Barrier n-1 1 ~ 

Work platform 

Shell wall Operation floor 

Major issues 
·Ensure boundaries 11 SFP 

DS pit 
Guide tube 

• Location of 
drilling/ drilling 
technology 

Transport equipment 11 
1
) I )I bJ RP 

DD 
OLJD Existing openings etcl Viewing equipment 

Monitoring equipment etc 

Fig 2. Method to drill from the top (from SFP) [category 2nd tier No.1] 

IRID (i:)lntPrnat1onal RP,Parch ln,titutP for NuclPor Decomm1.s"on1ng 



Internal 
investigation 

Major issues 
·Access distance 
·Access method to RPV 

Spent fuel pool 

RPV 

Viewing equipment 
Monitoring equipment etc 

Operation floor 

DS pit 

Vent,tubel D 
' 

~LJ 
Drilled opening/Existing opening 

Barrier 

Guide tube 

Transport equipment 

Fig 3. Method to survey lower PCV from vent tube [category 2nd tier No.2] 

IRID (i:)lntPrnat1onal RP,Parch ln,titutP for NuclPor Decomm1.s"on1ng 



Operating device 
(Shielding plug) 

I 
I Fuel debris retrieval I 

1 OOt class polar crane 

Ventilation 
equipment _. 

---------------/•rri•r Container 

Operating 
device 

-·--
Spent fuel pool 

I 

: Operation floo 

Operating device 
(telescope etc) 

1 I OS pit I Extension/contraction 
- ; 

t- ; D Major issues 

Cutting device 
Visual device 
etc. 

11 / I 1.RPV 0 U D 
·Ensure boundaries 
• Sett.ing precision of the 
rotating plug 

Ventilation eqUiDment POV 

' ' ' ' ' 

*935m 

·Control of repulsive force 
during cutting 

Fig 4. Method to retrieve fuel debris in air by rotating plug [category 2nd tier No.29] 

IRID (i:)lntPrnat1onal RP,Parch ln,titutP for NuclPor Decomm1.s"on1ng 



Operating device 
(gate type crane etc. ) 

I Fuel debris retrieval I 
1 OOt class polar crane 

Ventilation -------· Container 
equipment _. 

Cutting device 
Operating 
device 
Visual device 
etc. 

-·--
Spent fuel pool 

Ventilation eqUiDment 

I 
1r

0
----. --::fl-.J.- Barrier with shielding 

perat1on oo function 

DS pit 

k r I I F=i I Descening platform 

RPV OUD 
PCV 

Major issues 
·Ensure boundaries 
·Radiation shielding 
during operations 

Fig 5. Method to retrieve fuel debris in air by descending work platform 
• 

IRID • (i:)lntPrnat1onal RP,Parch ln,titutP for NuclPor Decomm1.s"on1ng 



Major issues 
•Ensure boundaries 
·Radiation shielding 
during operations 
·Location of entrance 
opening 

Operating device 
Cutting device 
Visual device etc. 

Ventilation 
equipment 

Spent fuel pool 

RPV 

I Fuel debris retrieval I 

Operation flool 

DS pit 

1 OOt class polar crane 

Container 

Existing equipment 
hatch/new opening 

Barrier with shielding 
function 

... _'i. .. - .. 

·~ 

Operating device 

--
~ - \ Ventilation 

equipment 

Operating device 

Access route 

Fig 6. Method to retrieve fuel debris in air from the side [category 2nd tier No.31] 

IRID (i:)lntPrnat1onal RP,Parch ln,titutP for NuclPor Decomm1.s"on1ng 
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Visual technology e.g. Camera, endoscope, and fiber scope 

Monitoring technology e.g. Radiation measurement, ultrasonic 
probe, laser scanner, and element analysis 

Transport technology e.g. Self-propelled robot (snake type, crawler 
type, and submergence type), manipulators (elevator, moving mechanism) 

Cutting technology e.g. Plasma cutting, laser cutting, mechanical 
cutting, and core boring 

Supporting technology e.g. Criticality control, debris 
stabilization/solidification, radiation resistant parts, etc. 

A variety of technological 
information from the radiation 

resistant camera to various 
manipulators to laser cutting 

techniques was provided. cg) 

SFP 

I ) 

OP floor 

DSP 

I ID 
DD 

IRID (i:)lntPrnat1onal RP,Parch ln,titutP for NuclPor Decomm1.s"on1ng 



Key Factors for Methods and Technology 
);-- Maintain boundaries to prevent release of radioactive materials and 

contamination 

);-- Enable remote control to keep low exposures for workers 

);-- Avoid interference with existing structures 

);-- Adapt to operations in air (high dose and high humidity) 

);-- Facilitate maintenance and/or enable long continuous use 

In addition, for fuel debris retrieval operations, 

);-- Establish support facility, such as, ventilation/water filtering/fuel debris 
cooling 

);-- Consider fitness of large scale equipment to conditions of each unit 

);-- Ensure superb radiation resistance for operations in fuel debris vicinity 

These factors will be reflected to 
the specifications of RFP. 

IRID (i:)lntPrnat1onal RP,Parch ln,titutP for NuclPor Decomm1.s"on1ng 



Top·cs 

A-1: Coocep:ual 

study 

,. 
~ 
0 

'° " ~ < 
~ 
~ 
~ 
" ~ A-2: Support 

g technology 

B-1: Coocep:ual 

study 

"' 
~ 
" ~ 
i 
0 
3 

" " '° ,, 
~ 
< 8-2. Supper! 

lechriology 

C:Ot:iers 

Cateaor, and Kevwords of Information Provided for Innovative Annroach for Fuel Debris Retrieval 
1'1 tier 

c:assmcation 
No 

entir 
PV 

t 4 
~~ ot;is!jeof 

v 5 

6 

emert 7 

8 

9 

'"'irect 1C 

o!:lserva::on 11 

12 

13 

14 

~:=~;, emert 
15 

16 

17 

18 

itenance 19 

2-0 

21 

22 

23 

24 

Access 
technolOQy 

2' 

26 

Si...bmerswn 27 
mei:roo·z 28 

2'J 

Dry mel:hod" :J() 

31 

32 

13 

Otheres ,. 
15 

3€ 

Debris Clltting 37 

38 

39 

Debr:s retrieval 40 

41 

42 

43 
Nork 

e1viron!""en:s 
maintenance '"' 

45 

46 

47 
Access 
techeology "' 49 

Outs:de the 
5<J 

SCCDe of RF! 

2'1ff. cier classificatbr 

From top (through new 
boret'.o esl 
From s:de (':hrough existing 
lnere:ratiors \ 
Frum s:de (through new 
boreroesl 

Fr;)ffi side 

Fr.:im bottom 

Rad.ation 

-:-rermal 

Ele'11ent analysis 

Camera 

Fiber scope 

U!'.rasonic waves 

Laser scariner 

Oll-·ers 

Muon 

X-ra}iS, y-rays <me neutron 

AE method 
Critical ti control & exposure 
s·mulat<1r 

Water evei 

Hot cell 

Li-ght,f'g 

M<ln;p..ilato; 

Robct (underv1rater; 

Robot (lar:d) 

Robct (amphibtousJ 

Ct,mng and bormg lc:'.ils 

Rad.;:mon-res1stant 
CO'Tlponents 

From to;; 

Frum bottom 

From too 

From to;; - from side 
(C0"1b1ned apprwct'·) 

From es:de 

Frum bottom 

Cl"emica' method 

Ott'":!" than PCV1RPV 

Ott"e~s 

Mechanical 

Tt;ermal (plaesma) 

Tt;ermal (laeser) 

Sorting 

Category 

Con:airer (fer te"1pol"a<y 

scorane' 

Exposure ma1ag€mert 

Shielding 

Decontamina!io:i of 
containers 

Wat er smppage 

Wat er :reatrnert 

Manipulator 

RoOOt (for debris retrieval; 

Ct..tting ar;d boring loots 

Outs,ae the scope of RFI 

f'oluMt-erof 

responses '1 

Core bonng. Access frorr SFP 

Keywords 

3 Snake-arm, Access lrrn"'I under :he ;valer, Subrranne-lype hatch airlock 

8 

2 (2) 

6 

Remcte-co:'l\rol. Man pulator. Decomrr:issiooing, Deconlarti"'laticn, Track record 

Mt.C'I. y-rny. X-rny . .Jltrasonic wave 

Soi..nd wave 

Neulrcn. y-ray caf".)era. Snake lype robot, SiC semiconduccor measuring instrument. Radiatio'l :ntersicy Mapping 
Speclrcme'.er o.amond sensN. R~iation '<.es:stance Senscr, Sensor Assembly 

LIBS ;U.se.--lru:::uced B1eakd£W<r Spectroscopy) Pulse laser, Plasma, Bright line_ Rerr:cle a1alysis 

Bore camera, PTZ camera, Sensors (r&.La:ion. teto-ipera:ure_l. Photcconductor, Cold cathode. Radiatoo 
~es1starce. Res::>l:J\ion, Olller cover Underwater 

RevO'vei. Quartz glass, Rad1at1Dn :es1s!ar:ce 
Sonar rnappi""lg, Image analys:s. u:1ia~rnN: ·•elocit)· profiler rrethod, !\on-linear method, WBS {Water-Borne 
Sensu\ 3D mar.nin" 
'as-built' dimension survey Unjerwater. lr,---1'1e-atr 

Oebns lacal,on searc~ 

3-0, \/isualization 

y-iay measuring 1rstrumenL Solids.late tr&:k reco:ds, D1;J1tal x-ray panel detector 

Internal elastic energy, Sound wave, Elecirie signa: conversion NDE 

30, Sub-cnt1calr!y "10f'dDnn;:;. Ir.er! gas, Kr-88, S1mulanm software. Virt1"a1 realfty, Radiation dose rate ma:; 

s:c wa!er level. UT ".:!robe, NeLitron back-scal!enng. On-•he-wa·l vet-icle 

R2d1oact1ve specimens, Chemical analysis, ISDla1Wf1 

Sc1ntillatas, Zhc: sul!1de. Solar power 

Mt:IU-segrnem arm, ..._:;.ng-reacl1_ Weight ~ed1..;cpon 

Subrre•sibles. Sub:r,a1ine mbot syslem 

6 Crawler. Submergence. SensQr-loadt'l9 

6 

6 

7 

4 !1) 

2 ffi) 

5 12) 

8 (1) 

Snake-a<m, Magnetic aahes.10n. Sp1ing steel, Surrogate env1ronrnen1s. Test facilrly. !mptovenem of robotic 
systems perforrrance. Rem:l\ely operated vehJCle. Sw1ng-dnve mechanism. Sr:;all linkage sysl~. Arcr:medes 

High-speed core drill. Remote control, l\ii'.roJet boring Steel p:me cutil"'g w1'.l'o a:irnsive. laser culh)g, Campac: 
repulsive force T .Jrnetng technology 

Electrcmc devices. Waler-driven ccmroller, Wifeless LAN. Op'.ical fiber cable, Quartz glass large diame'.er fiber. 
H1<3h hght-energ~ iransmrtta:-ice. High power laser beam ,._,.Gy rad·a\IO'i resistance. lnlegrated c1rci..!\s 

Collect1n9 lloatrrig crustied cie::ins by carbor dioxide gas, Wat er s1oDµags- by treez1rg efc 

Access from the botlo--;-i 1n 1t>e stale of t;:.e:ng subwecged 

Rotating pl:.ii; rne\l<od. D:smanlh'g f1Dm top por!icn t>y pulling dow:i lhe platfo,m. Using -narnpula1or. Pul!:rig CO'Nn 

Haogng fype work plat'.orm. Selllng up a room wif'l DJIBning equipped with sl~ie!dng furct10ri 

Retnevmg lhe ci..t debr:s and react:JT N)\ernals. by ·o::ic.'. OJHr. !nsta·l·ng new airiock; 

Collectm9 lrcm ire bot1oir of :he buildirg 1hrough 1he dr l'ed hole 

Oisso!utoo cl debr:s by chemica: age'ils. Elec1roplat•ng 

Removing deb•is in U'e areas other than RPViPCV 

El\cavator. Culler \'Vater jel. Hrgh pressuce liqu1;:J <itrcgen !':lec!nc discharge 'mpu·se crushing 

Arc. 1et 
Remot-e-co:i1rol. Fil;;er Jase;. Remov<1I appa1at:_is. for laser coa!hg f1l-n Detecting d1stam::e by l-ltrasoo1c 
measuremenl. Underwater cu!tinn Orv ci..llirn C02 laser 
Hot ls<Jsta1ic P·ess,ng. lnprerrental:-:e Graphite ".fal:-;o;. Slorage plan 

O•tterentla11on o1 det:ms .:<nd non-detms by neutron or y-ray 

4 Transport Tre<t'.rnent. Con'.a1rnr. Carisler 

Surface contarrinat,on '1"1e1er. S•m1Jlauon software 3D virtual '-ealily 

5 (1) 
Garoma-ray-shield•ng matena!s_ Net.iron stiielding Heavy ccncre:e using pyrite, lroo scale, sh1elc analysis. liqi;;d 

2 12) Fl€i'Jble ceme'lt Dr g'oJt 

J (1) 

Get<1t1on, Slu:;lge, Poly;it:cspho1 ·c a~uj. Chelate collect1on 

Lifting telescope, U'ing wires. Mov<Jble- leg. MTP (Mob:le Tool Platfor'll), large rrast mm, Qj: pressure type, 
Double gnopsn. Rad.al!On r!i!'!>1sta!1l <1t:1l!ly, Cfqp 

C<>terp1!1a1. Construci:on 1 obc.I w;o human irterwvition 

Ory type dri:t_ Rerrote dismantling '1"1achine 

Se<>rch sl1ategy. S1ack. tall-down prevent,on, Aeria· radiation moni!Dr:ng by crone, RFllRFP me:hod etc 

7 1 Ca:egmy of :op1cs may be differen'. from !he one registered by ar:;p:~;:;am since IRID iridiviciualy re-evaluates !he information. The 
m.mber m the bracket is the one of RFI subm11teci for Contarr!rated wate' issue, whict- is 'e-evaluated from the vie\VPO'nt of RFI br 
fuel debris 
7 2 Submersion method {bclh wocesses of cL!ting of' fuel debris and sto'.l"'g into storage con!a.ner are car'.ed out U'1de~wa1er;. Dry 
'l'lethod (ef.her or noth processes of c11a:ng anci storing fue: debris is carried out :I"' the air) 

l<!lllil:U!I · '5lit~JJ:: ltllililf>'i:ffia1'> OOO!lil>:J;i5li!f>'i:llll~iil!l1' 
<::::-International Research Institute ;:or Nuclear Decorrrnissiooing 
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Scheme of the Project of Decommissioning and 
Contaminated Water Management and 
Schedule of RFP 

April 25, 2014 
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) ... 
Previous Events 

December 13, 2013 
- January 31, 2014 

December 27, 2013 

February -
March 2014 

February 25, 2014 

April 25, 2014 
(today) 

Event 

RFI for designing innovative approaches to fuel debris 
retrieval, as well as to identifying technologies required 
to achieve the objectives 

Hold the workshop for RFI for designing innovative 
approaches to fuel debris retrieval 

Review of the received information 

METl/ANRE selected the Mitsubishi Research Institute 
(MRI) as the project management office for the "Project 
of Decommissioning and Contaminated Water 
Management" 

Hold the workshop for implementation of the research 
project for designing innovative approaches to fuel 
debris retrieval 

3 

Actor 

METl/ANRE 
<Entrusted to the International 
Research lns1i1u1e for Nuclear 

Decommissioning (IRID) > 

METl/ANRE, IRID 

same as above 

METl/ANRE 

MRI, IRID 



) ... 
Project Scheme 

Gr<int payment 

Request fo 
Thi rd party I review 

committee 
RestJlt of th ' 

review 

I METI I ANRE mmmml 

Funding 

[Fund Establishment Organization] 
Eco Future Fund 

Assignment 

[PMO] 
Share of 

information 
IRID 

(Technical MRI Technica I SLJpport Teani) 

Application 
for the 
subsidy; 
Report of 

completion 

support 

Grant 
approval Pr ogre~~ 
not it~; report; 
Settlement of Result 
the arnount report 

.-------~~~~~~~~~~~~ 

I 

Subsidized project 
operating entities 

I 

4 

Progress 
management; 
Report of review 
of the Third party 
committee 

""" >-

User 
comment 

TEPCO 
Fukushima Daiichi 
Decontamination & 
Decommissioning 

Engineering Company 



) ... 
Role and Purpose of RFI and RFP 

• Difference between the RFI (Solicitation of technical information) conducted 
from December 2013 to January 2014, and the RFP (Solicitation of entities 
to implement the subsidy program) being explained today 

RFI (Solicitation of proposals on technology) is a process of requesting information, the 
purpose of which is to grasp what technologies or ideas exist, in order to gather domestic 
and overseas wisdom 
Forthcoming RFP is a solicitation process to decide implementing entities conducting C/S 
(conceptual study) and F/S (feasibility study) with subsidies from ANRE 

• Treatment of the information received in the RFI process 
The information received in the RFI process has been utilized to establish technical 
specifications for the RFP 
In accordance with the procedures of the RFI, the information classified as NOi (Non­
Disclosure Information) was shared solely with the team specifically set up in IRID, with 
ANRE, and with TEPCO 

• Regarding the RFP (Solicitation of entities to implement the subsidy 
program) 

Those who did not participate in the RFI are also eligible for the RFP process 
Those who plan to participate in the RFP (Solicitation of entities to implement the subsidy 
program) must submit application documents in compliance with the stipulated forms 
after commencement of the process 

5 



) ... 
Planned Timeline 

RFP 
(Solicitation 
of entities to 
implement 

the subsidy 
program) 

F/S, C/S 

2014 2015 

Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb. 

4/25 

0 
Workshop 

~Two months~ 

'V•• •••\7 
Commencement 
ofRFP \7 Deadline 

Information 
session of RFP 

Rcvlcw 

-\7 
Adoption 

Coordination of 
the contents, etc. 

6 

-
\7 

Decision on the 
grant 

Implementation 
of F/S, C/S 

\7 
Progress report 

Mar. 

\7 
Result report 



) ... 

• 6' 
-.<;,/If ·11 -1-3.- r1 - .J T' T' ·11.' r - J. - -,.· ·r·~·n "1'TT'. ··~,, , ·; ',' ' ' -.\ · · I: ' -. I \" J'.,,_';'.- "·J···¥l. J __ J._.... ,I_ .l 1,._,,,>,,/.l ,J~ ... J._._,,,J_,_,,l __ "J.J, .. \. 

Contact 
Mitsubishi Research Institute, Inc. 

Management Office for the "Project of Decommissioning 
and Contaminated Water Management" 

FAX : 03-3578-7025 
E-mail : hairo'.jimu@mri.co.jp 

.,~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~• 
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Cooperation Statement with Sellafield Ltd <Reference> 
May 2, 2014 

Tokyo Electric Power Company 

Overview 
Tokyo Electric Power Company (TEPCO) considers it would be beneficial to share expertise with 
overseas operators which have similar decommissioning experience, to decommission 
Fukushima Daiichi Nuclear Power Station. 

TEPCO has agreed with Sellafield Ltd. on exchanging information relating to the management 
and technology of decommissioning, towards a safer and stable decontamination and 
decommissioning at Fukushima Daiichi Nuclear Power Station. Sellafield Ltd. is a company in UK 
which has engaged in the decommissioning of a reactor and radioactive waste facilities. On 
ahead of the formal information exchanging agreement, the two companies signed a cooperation 
statement, which clarifies the objectives and significance of the agreement. 

The Signing Ceremony 
Time/Date: May 1(Thu),2014 16:24-16:27 (BST) 
Place: University College London. South Cloisters 
Counterpart: Managing Director Tony Price, Sellafield Ltd. 
TEPCO side: Chief Decommissioning Officer (COO) Naohiro Masuda, 

Fukushima Daiichi D&D Engineering Company 
Content of the statement: Confirmation of the objectives and significance etc. 
towards the information exchanging agreement between the Fukushima 
Daiichi D&D Engineering Company and Sellafield Ltd. (Details are written on page 3.) 

_ *The signing was held at the UK-Japan Nuclear and Low Carbon Cooperation Event. 
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Cooperation Statement with Sellafield Ltd 

... 

Photos of the signing ceremony at University College London, South Cloisters 

' \> 

.... ¥ ' 

...... j_ 

'top-left: behind lett: Edwerd Devey, Secret•ry of State for Energy & Clirn•te Change, 

behind right: Prime Minister Abe, front left: Managing Director Tony Price, 
front right: COO Naohiro Masuda 

top-right: left Managing Director Tony Price, middle: Stephen Henwood CBE, 

Chariman of the NOA, right: COO Naohiro Masuda 

bottom-left: left: Managing Director Tony Price, right: COO Naohiro Masuda 

o •~11n-~~~~~~~~~~~~~~~~~~~~~~~ 
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Cooperation Statement with Sellafield Ltd 

... 

Content of the Statement (Objectives and significance of the information exchanging 
agreement) 

<Overview of the objectives> 
Sharing expertise, experience and technology in radioactive waste 
management, clean up and decommissioning: 

Visits in both directions (Fukushima Daiichi NPS, Sellafield) by representatives from 
both organisations, sharing of information I reports and similar exercises 
Contributing to achieving the goals for both sites by learning from the similar challenges 

Continuously assessing the effectiveness of cooperation 

<Overview of the significance> 
Proper visibility of the suppliers' contribution 
Strengthening of the links between our businesses and wider, civil society 

Positive support of the UK Nuclear Decommissioning Authority (NDA) etc . 

o •~11n-~~~~~~~~~~~~~~~~~~~~~~~ 
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Cooperation Statement with Sellafield Ltd 

... 

Comments for the statement from Naohiro Masuda, 
COO of Fukushima Daiichi D&D Engineering Company 

I deeply thank the governments of UK and Japan, the UK Nuclear Decommissioning Authority, 
and Sellafield Ltd. and the related persons for being able to sign a cooperation statement 
towards the information exchanging agreement with Sellafield Ltd., a company possessing the 
latest knowledge concerning decommissioning and contaminated water issues, experiencing 
the decommissioning of the Windscale nuclear reactor and its radioactive waste storage facility. 
I believe this would be a significant event to safely and promptly implement the 
decommissioning and address water issues at Fukushima Daiichi Nuclear Power Station. 
From now on, we expect to carry out safe and effective decommissioning at each site, by 

openly exchanging information regarding the similar challenges both sites face . 

o •~tin-~~~~~~~~~~~~~~~~~~~~~~~ 



<Reference> Relationship with Sellafield Ltd, About Sellafield 

... 

Relationship with TEPCO and Sellafield Ltd. (Chronology) 
1970s : Started consignment of reprocessing spent fuels with British Nuclear 

Fuel Ltd. (BNFL) (predecessor of Sellafiled Ltd.) 
2012.4. 10 : Joint statement of the strategic partnership between the prime ministers of 

UK and Japan. Since then, active communication has been made between 
TEPCO and Sellafield through annual dialogue between the two countries, and 

workshops held by UK and Japan embassies. 
2012. 12-2014.4 

: TEPCO nuclear department officials have been visiting the Sellafiled 
decommissioning site 4 times so far, exchanging opinions with management 
executives and engineers, earning information regarding strategies for 

decommissioning work and the management of wastes. 
2014.5. 1 : Signing the cooperation statement 

About technologies/knowledge of Sellafield Ltd. 
Sellafield is working with the decommissioning of the Windscale nuclear reactor, which 

suffered radiation leak (INES-5). 
It deals with the decommissioning and risk-reducing measurements fo the other facilities 

with high risk of radiation leakage 
It has an experience of dealing contaminated water leak to the ground 

o •~tin-~~~~~~~~~~~~~~~~~~~~~~~ 



I History] 

I Reference 3( 1) 
Overview of the N uclcar Safety Reform Plan 

Progress Report (FY2013 4th Quarter) 

;.. On Scptcn1bcr 1l,2012, TEPCO cstabllshcd the Nuclear Rcforn1 Special Task Force led 

by the company preside11t, and set up a systetn fOr effectively promoting refonn of 

safety culture. The Task Force operates under the supervision of the Nuclear Refonn 

iv1onltoring Con11nittcc, which comprises experts and knov.'lcdgcablc authorities fron1 

both inside and outside Japan. 

; The Nuclear Refor1n Special Task Force llraftell and released its "Re-assessment of the 

Fukushima Nuclear Accident and Oui:linc of Nuclear Safety Reform Plan" on Jv1arch 29, 

2013. 

,,_ Progress reports on the imple1nentation of that plan are co1npiled and released quarterly, 

\Vhilc 1nonitoring continues by the Nuclear Rcfonn l\.1onitoring ('otrimittce along \Vith 

od1er it1len1al and exlen1al observation and assessment organiz,::itions. 

; This report is a compilation of the progress made in the fourth quarter of FY20l3, a 

summary· of all of FY2013, and inforination about future irnprovcn1ents. This ovcn,rie\¥ 

reports the highlights of the Q4 Progress Reporli but readers are encouraged to consult 

the full report for full details. 

]. Progress on Safety Measures at Each Nuclear Po,,-er Station 

(1) Fukushima Daiichi Nuclear Po\ver Station 

Y For the rnost part, rc1noval of fuel froin the Llnit 4 spent fuel pool has proceeded 

satisfactorily (550 out of 1533 asse1nblies have been transferre-0 as of Marcl1 31 of this 

year}. The coinpletion of the fuel re1noval is scheduled for the end of 2014. The 

successful fuel re1no·val effort is the prodt1ct of extensive preparations, including the 

installation of a permanent assembly base. satety revie\vs including revie\vs by external 

parties, and carefully organized operational training. 

);.- h1 August 20 J 3, TEPC~O established the Contan1inatcd \\'atcr and Tank C:ountcm1casurcs 

Headquarters to thoroughly ide11tlfy the risks and to organizationally in1plen1ent the 

countenneasure'.i. In addition, i1nprove1nents in \Vorking conditions, such as reduction of 

radiation dose due to the dccontan1ination \Vork at the site, arc undcnvay in order to 

iinprove tacilitation and reliability of the work as an emergency safety measures. 

<Evaluation and recom1nendati1)n by the Nuclear Reform l\1onitoring Co1nmittee> 

TEPCO begins ren1oving spe11t fuel tfom tl1e Unit 4, \vhich marks an in1portant 

1nilcstonc in the long-term decommissioning \Vork. They need to continuously proceed 

l 



with the work in careful and cautious manner by putting safety the highest priority, and 

to disseminate the progress of the ;,vork to do1nestic and international societies \Vith 

transparency. 

TEPCO needs to control nuclear safety at the Fukushi1na Daiichi Nuclear Pov.rcr 

Station and the Kashi\vazaki-Kariwa Nuclear Pov.1er Station in different \Vays. since 

each duty is completely different. They need to proaclively make the use of foreign 

experts at Fukushima Daiichi Nuclear Po•ver Station. \·vho have 1nuch experience in 

decom1nissioning and contaminated water issues. 

(2) Fukushima Daini Nuclear Pol\'er Station 

Y Operdtional controls a11<l mai11tenance activities are being continued tu ~afely maintain 

cold shutdo\vn conditions of every Unit. 

;.- In addition, the inspection of the inside of the Unit I spent fuel pool and the 

inspection/repair of the inside of suppression cha1nber of Unit 4 reactor co11tainn1e11t 

vessel have been completed. 

(3) Kashi'\.Yazaki-Kari\-va ~uclear Po\-ver Station 

> Leaming lessons from tl1e Fukushima Daiichi nuclear accident, various safety measures 

arc progressing steadily, including measures to prevent tsuna1ni-induccd \Vatcr intrusion, 

the securing of functions to cool do\vn }JO\ver so1irces and reactors, and accident 

expansion prevention measures.. 

,. Units 6 and 7 arc under examination to dctcr1ninc their confonnance to ne•v regulatory 

standards. In particular, the assess1nent result of geologic feature/struct11res in the site 

vicinity and \Vilhin the s.ite \vas reported to Nuclear Regulatory Comn1ission, and an 

additional geological survey \Vas started basc.d on the exa1nination at l\RC. 

<Evaluatio11 m1d recommendation by the Nuclear Reforn1 Monitori11g Committee> 

l'v1ultiple and multi-layered safety n1easures based on the lesso11s of the Fukushima 

Daiichi nuclear accident arc steadily· being in1plc1nented, and safe!)' is being i1nprovcd 

at the Kashi\:vazaki-Kari\va Nuclear Po\ver Station. 

2. Rcvic\v of l\fajor Accidents and Troubles in FY2013 

~ Thirtee11 significant incidents occurred at Fukushi1na Daiichi NPS in FY2013, and are 

sun1marized i11 tl1e body of the Progress Report. Factors underlying these events. were 

analyzed \Vithin three broad categories: "safety a\varcncss", "technological capability" 

and "ability to promote dialogue", and challenges are organized respectively. 

> Because of the Band-Aid-like facility establishment and n1anagernent after the accidenL 

there \Vas not enough time to take improvcn1cnt 1ncasurcs \vhilc going to the actual place, 

2 



observing the actual thing and basing decisions on actual situation (Sangen Shugi 

principles). Insufficient manageinent under such circumstances is pointed out as a 

co1nn1on causati'\'C factor. 

> In order to in1plen1ent 1nanagen1ent thoroughly while enhancing safety a"vareness of 

overall company, it is necessary to go back to the basics again to upgrade individual 

technological capability and on-site- capabilities based on the Sangcn Shugi principles 

mentioned above. Furthermore, top n1anagement \vill n1ake ef10r1s to enhance ability to 

promote dialogue among parties concerned including contractors. 

3. Progress on Nuclear Safety Reform Plan (1Vlanagen1ent) 

Six manage1nent-related measures are being implemented to sever the so-called "negative 

spiral'', undcrly1ng snuctural problcn1s with1t1 the nt1clc-ar powc-r division: 

< 1\'lcasurc 1: Reform Starting from 1\1anagemcnt > 

Y Follo\ving acti·vities are being implemented: develop1nent of com111on awareness 

concerning nuclear safety through discussions among top n1anage1nent and nttclear 

leaders 1 about the revie-.,.ving of Fukushima Daiichi Accident., trainings intended for the 

acq1tisition ofkno\vledge on nuclear accide11t prevention, and IAEA-initiated worksl1ops 

to learn the method of safety cul!ure self-assess1nent. 

r ,>\s a result of these acti\'itic-s, discussions among top n1anagement and nuclear leaders 

hirve been more extensive than befOre. However. a satety culture bas yet to permeate 

throughout the organization as a \.\'hole, because the top 111anagement and llttclear 

leaders failC<-1 to fully transmit to every 1nembcr in the organization clear messages such 

as expectations to improve safety culture. 

<Evaluation and recomtnendation by the Nuclear Reform Mo11itoring C'.01nrnittee and the 

international organizations> 

Dissemination of safety culture. implementation of the nuclear satety reform, and 

oversight of the pertOrmance by lop managen1en1 inclttding nuclear leaders of the Head 

Office- and the po\vcr statil1ns arc insufficient. 

TEPCO 11eeds to improve the efi'ectiveness of the ntLclear satety reform continuously. 

Toward that end, TEPCO needs to measure the progress of ll1e reform for each item to 

perform quantitative target n1anagcmcnt. 

1 Executives in ch:irge of nucle:ir energy operations, executive officers, Fukushima Da;ichi 
Deco"'.ltan1inarion & Decom1nissioning Engineering {~ompany President & {~00, Fukushi1na Daiichi 
Stabilization Center Director {through '.\1an:h 31, 2014). NPS Dinoctors. NPS C'onstruction Office 
Directors, n1anager.:. ur .;qu1vaient~ (exclu<ling fel:ov..·s) tOr depart111ents concerning nuclear po\ver 
operation at the head ot1ice (corporate) and tie Fukushi1na Daiichi Decontamination & Decommissioning 
l::.ngineering Company 
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< l\ieasure 2: Enhancement of Oversight and Support for Management> 

;.- The Nuclear Safety Oversight Office (Head Officer: John Crofts) is proceeding \Vith 

n1onitoring activities O'-'Cr efforts for stabilization of Fukushi1na Daiichi NPS, safety 

enhancement at KashiwaLaki-Kari\va NPS, and other nuclear satety-related activities by 

the nuclear po\ver division. It is also in1plementing educational training for the 

1nonitoring staff. Reports based on these 1nonitoring activities, including advice based 

on the monitoring results, \Vere provided to the Board of Directors and to the nuclear 

povver divisi(Jn. 

Y Although the nuclear po\vcr division has begun to irnplcment the NSOO's guidance for 

improving safety culture and organizational managen1ent, c.he NSOO has noted that 

"TEPCO is still far behind compared with organizations which have achieved the 

world's highest nuclear safety level, and there rc1T1ains n1uch to do." 

<Evaluation ai1d recommendation by the Nuclear Refor111 Monitori11g Comn1i11ee> 

- The monitoring activities of the NSOO are currently on track, and it is co1nmendable 

that TEPCO is sincerely taking and in1plcn1cnting i1npro\rcn1cnt rccon1mcndations by 

the NSOO. 

< 1\1casurc 3: Enhancement of .4..bility to Propose Defense-in-Depth> 

Y As pari of the etfort to enhai1ce "defense-in-depth," the tOllo\ving 1neasures are being 

i1nplemented; "Safety Improvement Competitions," review of operational experience in 

Japan and o·vcrscas. rcexan1ination of the rcvic\\· process and thorough a11alysis of 

natural hazards. 

< 1\'lcasure 4: Enhancement of Risk Communication Activities > 

> Company-\vide (nuclear povver division in particular) infi:nmation collection and 

analysis is being performed, an<l org::mizational consultation services are provided to 

give required instructions and ad"'iccs. 

> Ii is necessary to correct the concept of "the publication of risks should be put on hold 

until we obtain data or facts \vhich can be regarded as evidences'"_ 

<Evaluation and rcco1nn1cndation by the Nuclear Rcforrn Monitoring Committee> 

- TEPCO needs to value transparency, not to be regarded as they are hiding information. 

< '.\1casurc 5: Reform of Power Station and Head Office Emergency Response 

Organizations > 

Jr .>\n e1nergen-cy structure based on the ICS2 has been developed, and training is 

rc-pcatcd1y being conducted to identify any issues and in1plcn1cnt itnprovc1ncnts 

.£ [ncident C'.ommand Syste1n (standard on-site com1nand systerr. for use in emergency. adopted in ::.he 
L;nited States, etc.} 
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with advice and other suggestions provided by outside experts. 

~ At Kashiwazaki-Kariwa, in compari~on to previous training, improve1nents ha\re 

been seen in operating t]1c emergency response organization .. t...n approac]1 to 

decision-making has also been articulated, and the chain of eotnmand has been 

clarified_ Steps have been taken to increase the speed with \vhich inforrnation is 

sl1arcd with local n1unicipalitics and others. 

,,_ The acquisition level of ICS k110\vledge remains insufticien1 at Headquarters, 

Fukushima Daiichi NPS and Fukushima Daini NPS. Therefore, efforts \Viii be made 

to enhance individual and group-by-group cn1crgency response ability and 

cooperation \vith e.x.ten1al organizations. 

<Evaluation and recom1nendati<-)n by the Nuclear Reform l\1onitoring Co1nmittee> 

EtTicrgcncy training exercises arc- being rcpc-atc-dly carried out, and n1any 

itnprovements v,.:ere made in light of the problen1s w1covered so far. In the fulure, 

TEPCO needs to carry out joint drills \Vith outside parties based on more 

di·vcrsificd conditions. 

< Measure 6: Reassessment of Non-En1ergency Power Station Organization and 

Enhancement of Capability for Direct 1\'laintcnancc Work> 

Y I11 September of last year, the tOllowing activities were i1nplen1ented to reassess the 

1nanagement of non-emergency po\ver stations. They include: reinforcement of 

departments responsible for hurnan resource dcvelop111cnt, incorporation of 

safety-related departments inlo a Nuclear Safety Center, estab[ish1nent of ne\v 

OP6anizations fur the enhance1nent of syste1n engineering ability, and engineering 

capability of direct n1anagemcnt. 

> By in1plementing system engineering education and traini11g tailored to the requirements 

of each po\ver station, the technological capability of the statT has been improved. 

4. Planned improvements to\vard F1i' 2014 

,. The follo\ving \vill be focus area._<.; for improve1nent in FY2014: 

< l\'lcasurc 1: Reform Starting from l\tanagcmcnt > 

Y Claritlcation of li11es of responsibility and accountability, enl1ancernent of monitoring 

and the retOr1n promotion syste1n, and facilitation of in-house com1nunications. 

< 1\'leasure 2: Enhancement of O\·ersight and Support for the l\lanagement > 

,. The N"uclear Safety Oversight Office will be- requested to provide evaluation/advice and 

raise their own awareness of nuclear safety. and at the san1c tin1c will endeavor to 

effectively increase the entire organization's a\vareness of nuclear safety. 
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< l\tleasure 3: Enhancement of Ability to Propose Defense-in-Depth> 

;.- i\11 the employees of the Nuclear Pov,·er & Plant Siting Division as well as Fukushi1na 

Daiichi Dccontami11ation & Deco1nn1issioning Engineering Con1pany will :share the 

results of ihe "Safety Improven1ent Competition" as \vell as the results of review of the 

operational experiences in Japan and overseas, and the results of hazard analysis, etc. 

Personnel at the tOrcfront of the sl[c will proactivcly tnakc challenges to take vario11s 

measures fOr improving safety. 

< 1\1easurc 4: Enhancement of Risk Communication Activities> 

> Itnprovemeni of risk com1nunications to enable tnembers of the public to more 

accurately understand the relative risks associated \Vith nuclear generation of electricity. 

We wlll also focus on co1nn1unicating information proactivcly, speedily and accurately, 

tl1ereby promoting trust and confi.de11ce among people in con1munities around the plai1t 

sites and in society at large. 

>-- V•/hcn engaging in risk co1nn1unication, checks and corrections will be n1adc to ensure 

that risk levels are appropriately and accurately co1nmunicated. 

< ~1easurc 5: Reform of Po~·er Station and Head Office Emcrgcnc)-· Response 

Organizations > 

,. In the Head Office, Fukushi1na Daiichi and Fukushima Daini, in addition to 

participation Jn co1nprchcnsivc training to be done quarterly. each individual or group of 

people v,dll learn the provisions of JCS and engage in repeated practice. and will 

enhance emergency response capabilities by strengthening com1nunications v,ith other 

components of the company, as \Veil as witl1 external organizations. 

< l\1easure 6: Reassessment of 1"on-Emergency Power Station Organization and 

Enhancement of Capability for Direct l\1aintcnance 'Vork > 

> The range of trainees v.·ill continually be enlarged and opportu11ities '>viii be created such 

that the technical ;:apabilities that have been acquired will be put into prdc1:ice at the job 

site. 

);- In accordat1ce with the Japanese principle of going to the actual place. observing the 

actual thing and basing decisions on actual situation, TEPCO needs to enhance field 

capabilities. V<'hich will fonn a basis of technical capabilities. 

Note that regarding the effects of the action plans describe{! in measures to be taken l 

through 6. targets will be set so that quantitative evaluation can be 1nade as much as possible, 

and 3 ditterent n1ethods of measuren1ent v,·ill be tnade available tor use (self-evalualion 

through questionnaires; evaluation by means of the indexes of results; and third-party 
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evaluation lo be n1ade from the outside). While monitoring the situation of progress of each 

of the 1neasures and any problen1s associated there\vith, i1nprovements \vill be made 

continually by applying the cycle of PDC:A. 

As a nuclear power operator, TEPCO will continue to tackle nuclear safety reform, while 

receiving objective asscssn1cnrs by tl1c Nuclear Rcfonn Monitoring Com1nittcc, based on our 

resolution that the "Fukushima nuclear accident will never be forgotten and \Ve will be a 

nuclear pou'er operator that continues to create unparalleled safety and increase the 

level of that safety to be greater today than ycsterda:r and still greater tomorro\\' than 

toda~y" so that \\.'e may regain the trust of everyone in society and the people of Fukushitna 

Prefecture. 
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Norton, Charles 

From: 
Sent: 
To: 
Subject: 

Nuclear Sector Colleagues, 

Tateiwa, Kenji <tateiwa.kenji@tepco.co.jp> 
Thursday, May 08, 2014 10:03 PM 
Tateiwa, Kenji 
[TEPCO Weekly Fukushima Update Call] Fri, May 9 at 3pm EDT 

Please find below information for today's Weekly Fukushima Update Call. 

[Date/time] 
Fri, May 9, 2014 at 3 pm Eastern Daylight Time 
(No call next week. Next call will be on Fri. May 23 at 3 pm.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6J I 

[Major topics] 
1. Contaminated Water Committee (4/28/2014) 
(only in Japanese) 
1-1. Preventive and Multi-layered Additional Measures 
http://www. te pea. co .i p/ n u/f u k us him a-n p/road ma p/i maqes/c 1404 28 03-L pdf 

1-2. Status Report of Land-side Impermeable Wall (Frozen Soil Wall) Task Force 
http:/ lwww. te pco. co. j p/ n u/f u ku shim a-n p/road 1nap/i maqes/c 1404 28 04-j. pdf 

1-3. Status Report of ALPS Task Force 
http://www.tepco.co.jp/nu/fukushimawnp/roadmap/images/c140428 05-j. pdf 

1-4. Issues List of Tritium Task Force 
http ://WWW. te pCO. CO. j p/n U/f Uk US him awn p/road map/ I maqes/ C 14042 8 06-j. pdf 

1-5. Status of Contaminated Water Countermeasures 
http://www.tepco.eo.jp/nu/fukushima-np/roadmap/ 1mages/c140428 07-L pdf 

1-6. Additional Measures to Stop Groundwater Ingress 
http://www.tepco.co.jp/nu/fukushima~np/roadmap/1maqes/c1 40428 08-j. pdf 

1-7. Mitigating Risk due to Implementation of "Facing" 
http://www. te pco. co. j p/ n u/f u k us ~1 i rr1 a~n p/road rna p/i rnaqes/c 1 404 28 09-j. pdt 

1-8. Addition and Replacement Plan of Contaminated Water Storage Tanks 
http://www.tepco.co .jp/nu/fukushima-np/roadmap/images/c1 40428 10-j. pdf 

1-9. Additional Public Offering of Projects for FY2013 
http://www.tepco.co.jp/nu/fukushimawnp/roadmap/images/c140428 11-j. pdf 

1-10. Application Status of Technology Offered Related to Contaminated Water Issues 
http://www.tepco.eo.jp/nu/fukushimawnp/roadmap/1rnaqes/c140428 12-L pdf 

1-11. Recent Issues at 1F and Actions Taken 



2. Dose Rate and Gamma Camera Investigation Plan for Units 1-3 Reactor Buildings Upper Floors (4/28/2014) 
(only in Japanese) 
http j !www. tepco. co. j p/n u/f u ku s t1i rna-11p/ha11 do uts/2014/1 rn ages/handouts 14042 8 06-1. pdf 

3. Gamma Camera Investigation Plan for Units 1·3 Reactor Buildings First Floor (5/8/2014) 
(only in Japanese) 
http://www. tepco. co. j pin u/f u ku s Iii tna~n p/h an do uts/2014 /images/handouts 140508 O 7 ~j. pdf 

4. Visual Inspection Results of Unit 4 Fuels (5/112014) 
http://photo.tepco.co.jp/en/date/2014/201405~ef14 0501 ~01 e .html 

5. IRID Workshop for R&D on Innovative Approach for Fuel Debris Retrieval (4/25/2014) 
http //irid.or.jp/fd/?page id=352 

5-1. Current status at Fukushima Daiichi Nuclear Power Station 
http://irid.or.jp/debris/S 1-1 E.pd f 

5-2, Status of R&D for Fuel Debris Retrieval 
http:/ /i rid .or. j p/ deb ris/S 1-2 E. pdf 

5-3. Innovative Approach for Fuel Debris Retrieval, Results of Request for Information (RFI) 
http://irid.or.jp/debris/$2-1 E.pdf 

5·4. Project Scheme for Decommissioning and Contaminated Water Management and RFP Schedule 
http:/ /i rid .or. j p/deb ris!S2 · 2 E. pdf 

6. Cooperation Statement with Sellafield Ltd. (5/2/2014) 
http://www. tepco. co. j p/ en/press/co rp~com/re I ease/2014/ 1236097 5892. htm I 
http:/ twww. tepco. co. j p/ e n/n u/f u ku s hi ma-n p/h an douts/2014/i m ages/handouts 140502 O 1-e. pdf 

7. Nuclear Safety Reform Plan Progress Report (FY2013 Q4) (5/1/2014) 
httQ;L{~~~J~p_gQ,_gQj.QL~_OLQ~~-§~(~QJf!::~Qm!r@L@~~~_{flQJ_~_{J2~§_Q_~-~-~~fil2,_b_tmJ 

7·1. Overview 
titlp://www.tepco.co.jp/en/press/corp-con1/release/betu 14 e/irnaqes/140501eO101.pdf 

7-2. Attachment-1 (only in Japanese: 16.4 MB) 
http:!!www.tepco.co.jp/cc/press/betu 14 i/imaqes/140501jO102.pdf 

7-3. Attachment-2 (only in Japanese: 881 KB) 
http:!lwww.tepco.co.jp/cc/pressfbetu 14 j/images/140501jO103.pdf 

~If you cannot display Japanese characters, please install the fo/fowing font packs: 
http:/ /www _a do be.com/support/down I oa ds/deta i I .1 s p ?ftp I D "'4881 

(Feel free to forward this email to your colleagues or have them contact me to be added to the distribution list.) 
(Let me know if there is a need to call in from outside the U.S. I will check the a val/ability of call~in numbers in other 
countries.) 

All the best. 
Kenji 

Kenji Tateiwa 
Manager, Nuclear Power Programs 
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Tokyo Electric Power Company 
Washington Office 
2121 K Street, NW Suite 910 
Washington, DC 20037 
tel: +1-202-457-0790 ext)t16 
mobile: bJ 6J 

-----Original Message----­
From; Tateiwa Kenji 
To: Tateiwa Kenji 
Sent: Friday, April 25, 201412:12 AM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, April 25 at 3pm EDT 

Nuclear Sector Colleagues, 

Please find below information for today's Weekly Fukushima Update Call. 

[Date/time] 
Fri, April 25, 2014 at 3 pm Eastern Daylight Time 
(No call next week. Next call will be on Fri. May 9 at 3 pm.) 

[call-in information] {Please record your name and organization when joining the call.) 
call nurnber: 718~354~1184 
passcode: I (bJ(6J I 

(Major topics I 
1. J-NRA Contaminated Water Working Group (4/11/2014) 
(only in Japanese) 
b.!~.P..:.(f.~w:~ ... !~P.9.Q.,\;.Q.JP.!.O.i,.!/.fldK\.J.§hLm.@.:D.P.!.b.@.O.QQJdt.§!.;J,.QJ.::1:!.i.tr!§!Q§l.§/.b.9.0.9.9.\.J.t§ .J.::l:Q~JJ .... 9.4.:L.P..9.f 
(page 4/153) Groundwater contamination monitoring data 
(page 16/153) Seawater contamination monitoring data 
(page 31/153) Groundwater flow simulation results 
(page 106/153) Options of installing roof on tank farms 
(page 135/153) Correction of beta-rich specimen due to "counting loss effect" 

2 Working-level Meeting of Decommissioning & Contaminated Water Issues Team (4124/2014) 
(only in Japanese) 
2-1. Plant Status 
http://www. tepco. co. i pin u/fu kush i rna-n p/road ma p/i mages/d 14042 4 04-j. pd f 
{page 6/8) Weekly trend of contaminated water storage status 

2-2. Summary Status of Decommissioning Roadmap 
http://www.tepco.co.jp/nu/fukush1ma-np/roadmap/images/d 140424 06-1 odf 
(page 2/19) Unit 4 spent fuel pool: 726/1533 fuel bundles transferred 
{page 7/19) Seawater contamination inside the port 
(page 8/19) Seawater contamination outside the port 
(page 15/19) Unit 1 status 
(page 16/19) Unit 2 status 
(page 17/19) Unit 3 status 
{page 18/19) Circulating cooling water system and groundwater control system 

(English translation of Decommissioning Roadmap as of 3/27/2014) 
http://www. tepco. co. j p/en/n u/fu kush 1 ma-n p/raad ma p/i mag es/d 140327 01-e. pdf 

2-3. Status of Individual Projects 
http://www. tepco. co. j p/n u/fu kush i ma-n p/road ma p/i mages/d 14042 4 0 7 -j. pdf 
{page 9/325) Small~scale frozen soil wall 
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(page 11/325) Status of ALPS 
(page 42/325) Status of groundwater bypass system 
(page 61/325) Testing Sr-capture performance of apatite and zeolite 
{page 76/325) Inadvertent transfer of contaminated water to a radwaste building 
{page 93/325) Slightly contaminated water leakage from a temporary storage plastic tank 
{page 104/325) Tank storage capacity expansion plan 
{page 120/325) Revision of subdrain systern restoration plan 
{page 136/325) Onsite dose reduction measures 
(page 222/325) Unit 3 SPF rubble removal status 
{page 268/325) Unit 3 MSIV room inspection 
{page 282/325) Suppression chamber inspection plan 
(page 300/325) Remote decontamination technology development 

All the best, 
Kenji 

-~w·· Original Message w··~­
From: Tateiwa Kenii 
To: Tateiwa. Kenii 
Sent: Thursday, April 10, 2014 9:27 PM 
Subject: [TEPCO Weekly Fukushin1a Update Call] Fri, April 11 at 3pm EDT 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Upd.ate Call. 

[Date/time] 
Fri, April 11, 2014 at 3 pm Eastern Daylight Time 
(No call next week. Next call will be on Fri, April 25 at 3 pm.) 

[call~in information] (Please record your narne and or·ganization when joining U1e call.) 
call number: 718-354·1184 
passcode: I (bl(GJ I 

[Major topics] 
1. On-Site Coordination Meeting on Decommissioning & Contaminated Water Issues (4/7/2014) 
(only in Japanese) 

1 ·1. Status of Onsite Work Related to Contaminated Water Issues 
http://www. te pco. co. j pin u/f u ku shi ma-np/road n1a p/i maqes/114040 7 0 3-i . pdf 
(page 12/64) Contaminated water treatment in Units 2/3 seawater piping trench 
(page 34/64) Radioactivity in groundwater bypass wells 
(page 40/64) S\a1us of ALPS 

1 ·2. Response to Issues Raised at the Meeting 
http://www. te pco. co. j pin u/f u ku shi ma-np/road ma p/i maqes/114040 7 04-j . pdf 
(page 4/59) Addition of second layer of wier around tank farms 
(page 8/59) Installation of additional tanks 
(page 24/59) Groundwater/tritium migration simulation near Unit 1 intake structure 
(page 40/59) Water-proofing measures at HTI building 
(page 45/59) Installation of subdrain water processing system 

1 ·3. Mid-to-long Term Plan for Solid Waste Storage 
http :J /www. te pco. co. j pin u/fu ku shi ma · np/road ma p/i maqes/114040 7 05 · j . pdf 

2. Fukushima Prefecture Safety Monitoring Council on Decommissioning (4/9/2014) 
(only in Japanese) 

2-1. Status of ALPS 
http://www. tepco. co. j p/news/20 14/images/ 140409a. pdf 
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2-2. Status of Groundwater Bypass System 
http:/ lwww. tepco _co. j p/news/20 14/images/ 140409b. pdt 

3. Groundwater Bypass System to Commence Operation (4/9/2014) 
http://www.tepco.co .jp/en/press/corp~com/release/2014/1235426 5892 .html 
3-1. Photos 
http:// photo. tepco. co. j pl e n/date/2 O 14/20 1404~e/ 140409~01 e. h tm I 

3-2. Video Clip 
http:/ I photo. tepco. co. j p/ e n/date/2 0 14/20 1404-e/ 140404-01 e. htm I 

4. Establishment of the Fukushima Daiich Decontamination & Decommissioning Engineering Company 
(4/4/2014) 
http://www.tepco co jp/en/press/corp~com/releaso/2014/1235345 5892 .html 
4-1. Overview of D&D Engineering Company 
http://www. tepco. co. j p/ en/ decon1 mis ion/team/images/Fu kush i rna Dai ichi Dan d D 01 . pdf 

4-2. Action Plan of D&D Engineering Company 
http://www. tepco. co. j p/ en/ de comm is ion/team/images/Fukushima Dai ichi Dan d D 0 2. pdf 

4-3. Video Message from Naohiro Masuda, Chief Decommissioning Officer 
http://www. tepco. co. j p/ en/news/Ii bra ry/ arch ive-e. htm I 

All the best, 
Kenj1 

..... Original Message----­
From: Tateiwa. Kenii 
To: I?.t!'!.i.W..~.1.J5.@.oii. 
Sent: Friday, April 04, 20141:37 AM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, Aprll 4 at 3pm EDT 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, April 4, 2014 at 3 pm Eastern Daylight Time 
(Next call will be on Fri. April 11at3 pn1.) 

[call-in information] (Please record your name and organization when Joining the call.) 
call number: 718-354-1184 
passcode: I (bJ(GJ I 

[Major topics] 
1. NRA Special Nuclear Facility Oversight & Evaluation Group (3/31/2014) 
(only in Japanese) 

1-1. Overview of ALPS System and Issues 
http://www.nsr.qo.jp/committee/yuushikisya/tokutei kanshi/data/0019 05.pdf 

1-2. Overview of Sub~drain System 
http://www.nsr.go.jp/comn1ittee/yuushikisvaftokutei kanshl/data/0019 06.pdf 

1-3. Overview of Frozen Soil Wall System 
http://www.nsr.go.jp/commlttee/yuushlkisya/tokutei kanshi/data/0019 08.pdf 

5 



2. Development of the "FY2014 TEPCO Group Action Plan" (3/31/2014) 
http://www.tepco.co.1p/en/press/corp-com/release/2014/1235151 5892. html 

"FY2014 TEPCO Group Action Plan" 
(only in Japanese) 
http://www.tepco.eo.jp/cc/press/betu14 j/images/140331 j0201.pdf 
(page 6/26) Cooperation in developing the "Innovation Coast" 
(page 7/26) Tackling contaminated water issues 
(page 8/26) Consistently achieving decommissioning roadmap targets 
(page 9/26) Enhancing equipment reliability at Fukushima Daiichi 
(page 10/26) Nuclear safety at TEPCO 
(page 11/26) Safety measures at Kashiwazaki Kariwa 

3. Contract worker dies in on-site excavation work accident (2/28/2014) 
http://www.tepee.co. jp/en/press/corp-com/release/2014/1235120 5892. html 
Reference material 
http://www. te pea. co. j p/ e n/n 1,.1/fu ku shi n1a-n p/ha ndo uts/201411 mages/ha n douts 140328 08-e. pdf 

4. TEPCO's Response to Fukushima Fishermen's Assotiation's Requests Related to Groundwater Bypass 
System (4/4/2014) 
(only in Japanese) 
http://www.tepco.co.jp/news/2014/images/140404a .pdf 

All the best, 
Kenji 
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Dismantlement of Unit 1 Reactor Building 
Cover for Fuel Removal at Fukushima 

Daiichi Nuclear Power Station 

May 9, 2013 

Tokyo Electric Power Company 

{} jl:5Rii:tJ ---------
TEFICO 



Overview 
At Unit 1 of Fukushima Daiichi Nuclear Power Station, a cover was installed over the Reactor Building in 

October 2011 for the purpose of preventing radioactive materials from being released. 

Even now, debris is still scattered on the operation floor in the Reactor Building. 

In order to accelerate decommissioning, the removal of pool fuels and fuel debris needs to be implemented 

ahead of schedule. 

The debris accumulated on the operation floor needs to be removed first in order to realize the early 

implementation of fuel removal. 

In order to proceed with debris removal, the cover installed on the Reactor Building needs to be dismantled. 

Ih§_!:llsrmm!lementofJheJ~oveLl~LGJJD_slder§!:l_lo __ b!'lYl'tli!!leJmpJ;tc;LonlbJ;Lr:13Jtli;ttLonJ;i2<JJQ_sldLELtJ_o_ssu:iLsi!e 

boundaries attributable to the radioactive materials released from Units 1-3 Reactor Buildings (0.003mSv/year, 

as of the end of March 2013). 

Based on the above, the Reactor Building cover will be dismantled for debris removal from the operation floor. 

(Reference: Fuel removal procedure) 

Dismantlement of the ~ 

cover, dobris removal 

.. Installation of fuel ~ Modification and recovery 

handling n1achine of the building cover -+ 
Pool fuel 

removal 

-+ Contain0r 

installation, etc. 

Fuel debris 

removal 
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1. Installation of Unit 1 Reactor Building Cover 
Cover was installed over the Reactor Building in October 2011 for the purpose of preventing radioactive 
materials from being released. 

The air in the building is drawn into the ventilation facility installed on the building cover at the ceiling and 
passes through the filter installed outside of the cover for radioactive material removal before being released 
into the atmosphere. 

Monitoring facility is installed for the purpose of monitoring the radioactivity density inside the building cover. 

After the building cover installation, the PCV gas control system was installed in December 2011 to prevent 
radioactive materials from being released from the PCV. 

[Legend] 
I : Air before passing through the filter 

: Air after passing through the filter 

•sp: Monitoring facility 

PCV gas control 
system 

Filter 

Building cover 

l 

~ 

RIB 

SP 
11 

Ventilation facility 
I I 

Filter 

- Structure overview 
•• 2 



2. Current Condition of Unit 1 Reactor Building (1) 
Even now, debris is still scattered on the operation floor inside the building cover. 

I Building cover J .~ _. .. 
{ 

Photo taken in October 2011 

Full-view of the operation floor (northwest side) 

-~t·S~~1f i~~~~-~·~:.~·-?,· 
.... •• ' f : ~·-- • ,.,\. . ·.J; ' .. 
'··"-';-~;; .. "~~ ~J·-·:r' !!' ... !!?J .. ,. ' ..... . ' ·' • • 
~·· <;c_I' -'Y. fr · . '. / ";• . 
'."".. .·-_, ."¢-:-i ' ... ~ '\ . - .. .,...,, .-r ... ·~ j;, - ' 
"• ! . ;.·- .• ..._: . ,· ,,_·~· .< .. ·.. :,.. I 
,. ' .. --.... I' ,w-''", , ;;,.; '1' I 

-~:-:: .· ~ 11 _-..,:"" ' 
, ... ~~~ i~ii;"': .4.. : .. ~: 

. ,,!~~; ~· .. 

Photo taken 1n October 2012 (during the investigation 

of the operation floor utilizing a balloon) _....,,. 

... Photo taken around June 2011 Photo taken in October 2012 (during tho investigation f. •••tJ of the operation floor ut1l1z1ng a balloon) 
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3. Current Condition of Unit 1 Reactor Building (2) (Comparison of Radioactive 
Release Amounts Before and After the Building Cover Installation) 

The current radioactive release amount is approx. 1/100 or less compared to before the building 
cover installation. 

-•• 

The release amount was reduced to approx.J/4 as a result of building cover installation. 

The release amount was reduced to approx. 1/30 due to the "decrease in radioactive materials released as a result of 
continuous reactor cooling" and the "installation of PCV gas control system". 

• 
0.1 

:c 
c 
" 0. 

<ii 
0. 

~ 0.01 
5· 

" 
~ 
OT 

0.001 
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I 
0.0001 (I) 0 • 0 

l' ,. 
"' "' 0 Q 

~ ~ •••n ~ ~ 

• I After ,co:~' ~~~t.a~l0a0t~~~ ••••••••••••••••••••• ~ ••••••• ·n I 

(legend) 
e : Before the cover installation 

I 
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z 
0 
< 

~ 
~ 

~ 

Reduped to approx. 1/4 
After PCV gas control system Installation 

e : After the cover installation . .~ .,. 

" • 0 

"' 0 
~ 

~ 

I 
1 Reduced to approx. 1 /30 Reduced to approx. 1/100 or less 

I e 

I 

~ 
I 
I 
I 
I 

<.. • ? 

" 0 
~ 

"' 
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• • • • v • • • • • • • __________ .,_ 

The release arnount has been stable (Since the radioactivity density at the 

ventilation outlet of the building cover is below the detection limit, the density 

is conseivatively evaluated to be equivalent to the detection limit). 

~ ~ ~ f ~ ~ ~ ~ ~ ~ 
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4. Estimated Radiation Dose at Site Boundaries After the 
Dismantlement of the Building Cover 

The current radioactive release amount is i;;Jgnifl~<i_o_ijy_!Qy.1eix compared to before the building cover installation 

due to the "decrease in radioactive materials released as a result of continuous reactor cooling" and the "PCV 

gas control system in operation". 

Though the radiation dose at site boundaries is estimated to increase after the building cover dismantlement, 

there will be little impact on the radiation dose at site boundaries attributable to the radioactive materials 

releasedJrom Units 1·3(0.03mSv/year) considering that measures to prevent radioactive release will be 

implemented (see page 7 and later). 

Radiation dose at site boundaries Radiation dose at site boundaries 
Condition of Unit 1 attributable to the radioactive release attributable to the radioactive 

from Unit 1 release from Units 1 ·3 

Before the building cover installation Approx. 0.1 mSv/year Approx. 0.2mSv/year (October 2011) 

Before the building cover Approx. 0.0006mSv/year Approx. 0.03mSv/year dismantlement (average in FY 2012) 

After the building cover Approx. 0.001 mSv/year* Approx. 0.03mSv/year dismantlement (estimate) 

After the building cover is removed, the radioactive release amount at Unit 1 is estimated to be equivalent to that 

at Unit 3 where debris removal is ongoing ta prepare for the caver installation for fuel removal. Due to this, the 

release amount at Unit 1 may fluctuate by one digit compared ta that at Unit 3 ('0.0001-0.001-0.01 mSv/year). 

tt 5 



5. Radiation Doses in the Surrounding Area 
The radiation doses attributable to the radioactive release from Unit 1 after the building cover dismantlement are 
estimated as follows. 
Exposure dose at 5km from Fukushima Daiichi NPS: Approx. 0.0001 mSv/year (Approx. 0.0000211 Sv/h) 

Exposure dose at 10km from Fukushima Daiichi NPS: Approx. 0.00005mSv/year (Approx. 0.00000611Sv/h) 

Based on the above, the building cover dismantlement is considered to have little impact on the surrounding areas. 

Location 
Dose rate ( 11 Sv/h) 

Location 
Dose rate ( 11 Sv/h) 

Before Before Before Before 
dismantlement' 1 disrnantlernent' 2 disn1antlen1ent•1 dbr11antlen1ent'2 

Fukushima Prefectural Office 0.622 Hirono Town Government 0.138 (Momijiyama Park) Office 

Koriyama City Hall 0.383 litate Village Government 0.749 Office 

lwaki City Hall 0.140 Katsurao Village 
0.280 Government Office 

Okuma Town Government Office 
3.542 Minamisoma City Hall 0.284 (Ono) Same as Same as 

Futaba Town Government Office the left Tamura City Hall (Funehiki the left 

(Shinzan gymnasium) 4.410 day-care center) 0.104 

Tomioka Town Government 2.600 Kawauchi Village 0. 101 Office (Tomioka) Government Office 

Naraha Town Government Office 0.198 
Kawamata Town 

0.205 Government Office 

Namie Town Government Office 0.138 Aizuwakamatsu City Hall 0.100 

*1 As of 12:00 AM on May 1, 2013 (Source: Nuclear Regulation Authority website) 
... ~? 
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6. Measures to Prevent Radioactive Release (1) 
[Measure to prevent radioactive release continuously implemented] 

Radioactive release is continuously prevented by the PCV gas control system in operation. 

[Measure (1 )] 

[Measure to prevent radioactive release from the Reactor Building (Newly implemented)] 

Radioactive release is mitigated through reducing the opening in the Reactor Building. [Measure (2)] 

[Legend] 
I : Air before passing through the filter 

: Air after passing through the filter 

[Measure (1)] Prevent radioactive 

release by the PCV gas control system 

Filler 

• 

RIB 

• 

t 

// 

SP! [Measure (2)) Reduction of the 

equipment hatch opening 

Monitoring facility 

- !•1)~~~~~~~~::__~~~~~~77 •• •lll 
Structure overview 



6. Measures to Prevent Radioactive Release (2) 
[Monitoring of radioactivity density] 

The monitoring facility on the building cover has been partially relocated* to continuously monitor 

the radioactivity density (except for the relocation period). [Measure (3)] 

[Measure to prevent radioactive release during debris removal] 

During debris removal, ciriti::,;c:citt12ring C!QEif1Lvvill bE) 13pr9y12c:l ()Illa th12 t:Juilc:ling to prevent radioactive 

release (similarly to other units). [Measure (4)] 

[Legend] 
I : Air before passing through the filter 

: Air after passing through the filter 

'SP: Monitoring facility 

Filter 

R/B 

• • 

t 
(Measure (4)] Spraying anti 

scattering agent 

[Measure (3)] Continuous monitoring 

of densities of radioactive materials 

... •~•1n-~~~~~~~~~~.QJJI~fil>'l!fJYj_~~~~~~~~~~~ 
•• ·rhe relocation of the monitoring facility is being discussed in detail. 8 



7. Summary 
The building cover will be dismantled for debris removal from the operation floor. 

Radioactive release is continuously prevented by the PCV gas control system. 

The monitoring facility on the building cover has been partially relocated to cQn_unu_o_ui>ILmonitorJh_e_rni:!i_o<icJjY"iJy_clflnsHY 
(except for the relocation period). 

Radioactive release is mitigated through reducing tho opening in tho Reactor Building. 
During debris removal, anti-scattering agent will be sprayed onto tho building to prevent radioactive release. 

In prior to the building cover dismantlement. the ventilation facility is planned to be suspended around mid FY 2013. 

The building cover dismantlement is planned to be started 3 to 5 months after the suspension of the ventilation facility (The 
ventilation facility will be relocated after being suspended. The building cover dismantlement is planned to be started after the 
land development is completed to allow for access of the large heavy machinery used for dismantling). 

After the installation of pool fuel removal equipment, the building cover will be recovered in about 4 years. 

Suspension of ventilation facility 

Building cover dismantlement 

Debris removal from the operation 

Approx. 4 years floor, decontamination 

Installation of poul fuel 

ren-1oval equiprnent, etc. 

Modification and recovery 

of the huilding cover 

Pool fuel removal 

'"'!''"' ., 

Reactor Building 

Building cover 
/ 

Simulated image of recovered building cover* 
"The plan of building cover modification is being discussed in detail. - Pool fuel removal procedure 
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(Reference) Current Process of Radioactive Release and Evaluation 
Method 

The radioactive release amounts evaluated for each location (G)-@) are summed up. 
The radioactivity densities at the sampling points (SP) (a-c) are used for evaluation. 

The evaluation locations and the densities used for evaluation are as follows. 
([) Exhaust air from the cover system filter outlet: Radioactivity density at the outlet [a] x flow rate (approx. 

4000Qm3/h) 

(£) Leakage from the cover openings: Radioactivity density inside the cover [b] x leakage amount 

@ Exhaust air from the PCV gas control system outlet: Radioactivity density at the outlet [c] x flow rate (28m3/h) 

[Legend] 
t : Air before passing through the filter 

: Air after passing through the filter 

® 
PCV gas control syste 

Filter 

t l /,,,Building cover 

CD 

Ventilation facility 

t I I a 
Filter 

Structure overview 
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(Reference) Process of Radioactive Release and Evaluation Method 
After the Building Cover Dismantlement 

After the building cover dismantlement 
The following 3 paths of radioactive release will be evaluated similarly to Unit 3. 

(!)Directly above the operation floor: Radioactivity density of the dust directly above the 
operation floor x amount of steam generated 

<2)Above the equipment hatch: Radioactivity density of the dust above the equipment hatch 
x air volume in the equipment hatch 

@PCV gas control system: Radioactivity density at the outlet x flow rate: remains the same 
as before the building cover dismantlement 

@ PCV gas control system 

Filter 

(j) Directly above the 

operation floor i:2:l Above:the equipment hatch 

• 

t .,_ 
RIB 

Structure overview 

[Legend] 
SP) I : Air before passing through the filter 

: Air after passing through the filter 

Ventilation facility 
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(Reference) Comparison of Debris Removal Methods 

[Comparison of debris removal methods] 
1. Debris removal inside the building cover 
2. Building cover dismantlement and debris removal performed in the container installed outside of 

the building cover 
3. Debris removal after the building cover is dismantled 

Overview of debris removal methods for Unit 1 at Fukushima Daiichi Nuclear Power Station (Draft) 

Method 1 Method 2 Method 3 
rDebns rern1rva11nsidP rhe l!111ld111n cover\ rDebns rernnval 1nside the container\ 1Debns rernovAI HftPr 111e t)l1ildinr r:(Ner is d1srnHntl8rJ' 

I i 
F ,r ,., I" 'e ;·,.' , , • It I .... ',;· 

,,, J ., 11 Ir 1 , I , --:~,,,; 

J 
c ''" "" 

,, 
Simuli.lted -- ; 

C '" , , I ,, , , , , , 1' 

llTl3Q8 Of \ 
.. , .. ,,,;' 

§ '"" "'" -- -
the :· .. •. "" ~ < ' ' 

J~; B ' ---bu1ld1ng 
[ __ I ' ---., ' ,. 

' ----I I , - 4. " ·- :.,;• 

The following procedu1·e is irnplen1ented via rernote 1 Install a container 1 U1 ;1nantle the t1u1l1j111g cover 
OverJiew control operation 2 Dismantle tho building cove1· (by utilizing the 2 Rt::n1ovu tt·1e d01J11:; un t11e uperdt1on floor fjy ut1l1.i:111~1 
of Uetir1s I Cori;;truc1 d µlatrur1111111hi; rwrlh side ufU1e uverl1e<iLI trJvel1ng r:rarit-1no.1Ue U1io cunld1r1er) a large crane and small heavy mach1nerv 
remov:::il building cover 3 Rt<nnJ\/e Urt debns ontl1e uperdt1u1·1 fluor, tile 

proceduru 2. Carry 111 sn"JJll heavy n1ach1nery trom the s11utter overhead traveling crane and the~ HM (by ut1l1z1ng tl1e 
opening 1n tile north side overhead tr.avelrng cr:ine 1ns1de the cont.a1ner) 
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(Reference) Evaluation of Debris Removal Methods 
[Evaluation of debris removal methods] 
1. Technically infeasible in terms of safety 
2. Pool fuel removal will be significantly delayed (more than 5 years) due to the large-scale container construction 
and technical/constructional challenges. 
3. Debris removal can be implemented at the earliest timing though the radioactive release mitigation is not as 
effective as the methods above. 

-----. Method 1 (Debris rernoval inside Mettic1d 2 (Debris remo11al inside the Method 3 (Oebri!; rernoval 211'tertt1e 
----- -- ----- the build1no cover) container) build1no cover is disn1antled) 

OK Though !lln addltional racl1oacti·1c 
Radioacv1e release rl'!le~se lo thll at111t:ospl1e1·e i;; exper:tl'!d dul'l 

an1ount compared to Oood. No ct1ange Good: No change to the building cover ci1smantlernent, there 

vurr~nt will be little 1mp~ct on the rodiffi1on do~o i;il 
;orte boundaries 

OK fhougl1 r()diri110:.11ve del1n:\ etc will he 
$Cru!ered 1110 w1nd!ri;iin d1,e to the bu1ld11ig 
cover 1~ismti1nlleme-nt, no sigriiticar~ cr1ange 

Eftectivenes'.J of rod1oact11,1e was found wrth the radioactive t elease 

release mltigeition during Good· Cffective Good. Cffect1ve i:in1~1unt di.iring \..iebris rernwval perf0rrned at 

dRbns rRmr1w~I ~r1er un~. The radioactive release amount 
will be ct:1rd1nuously monrtored utilizing the 
rnu11~oring c;ydRtn in:<:!tilled on thR b1<ildir1g 

Evaluat1011 cover 

Not gDod· D1tt1cu~ to 1;1vt:11d the risk o' OK· Though the method mav be technically 
debris falling into the pool as protect on teas1ble, the ct:1nla1ner building surrounding 
cannot be installed over the pool t.ietote the building cover being about !JUm toll 

T8chnical feasibility $10t1ing dobns ro1novo1. Solely conrd cousos technlco1 and construct1onol Co od: T ec hnica11~· feasihle 
be secured during work implemented challenges such as d1if1culty to ensure 
via remote control operation vvlth debris seismic safety and lat\1e·scale cordainer 
being scattered constr\,jct1on under high radiation dose 

Timing of pool fuel 
Not goor1· The third phrise (pool fuel 

NtA: Technically infeasible removal will be significantly delayed Good: Tho second phase 
ttlrflO\lal (more than 5 yeoirs)) 

Overall evaluation NrA: Technicallv 1nfeas1ble OK Good 
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Progress of Investigation of the Accident and the Emergency Condenser ~~~1~~~~c;1 ; 
at Unit 1 of Fukushima Daiichi Nuclear Power Station Tokyo Electric Power Company 

[Background] 
Based on the suggestions, etc. received from the external committee in response to the nuclear accident, 
continuous investigation and consideration are being carried out. The following new findings have been 
revealed. 

[New findings] 
Unit 1 emergency diesel generators (A) and (B) and the alternate current main lines (C) and (D) (connected to 
Unit 1 emergency diesel generators (A) and (B)) 

The data on Unit 1 emergency diesel generators and the alternate current main lines have not been 
announced as the timing of suspension was based solely on verbal evidence and operation log. 
It was found that the alternate current main line (C) failed first (the voltage was zero during the period from 
3:36 PM to 3:37 PM on March 11, 2011) and then the alternate current main line (D) failed. 
It was found that the alternate current main line (C) failed before the emergency diesel generator (A) at 
Unit 1. 

Unit 1 emergency diesel generator (A) had never failed before the alternate current main line (C) 
failed due to an earthquake. 

Statuses (open/closed) of the valves inside the PCV (1 Band 4B) of Unit 1 emergency condenser (B) 
The statuses (open/closed) of valves 1Band4B of Unit 1 emergency condenser (B) were unknown. 
There is a high possibility that the drive power supply (AC power supply) of the inside valves (1 Band 4B) 
of Unit 1 emergency condenser (B) had failed before the isolation (close) signal was sent. 

[Data used for investigation/consideration] 

Data obtained in the interval of 1 minute by the transient recording device from 11 :00 AM on March 3, 2011 to 
3:36:59 PM on March 11, 2011*. 

*The transient recording device was installed for the purpose of acquiring detailed data (in the unit of 
millisecond) in response to the occurrence of abnormality (the data has already been announced). The data 

- used for investigation this time was obtained in a wider time interval (in the unit of minute) compared to usual. 

•• 1 



Data of the emergency diesel generator current at Unit 1 of Fukushima 
Daiichi Nuclear Power Station (March 11, 2011) 

250 

Q 200 

~ 

--- DG 1A current 

DG 1 B current 

l: 150 ~ 100 /~·-- /---·--~-_._ _ _._ "' I ---~~·--- -~ ·: , __ , -·. ----- ..__, 

-! 

-----1-I-

15:36:59 
(Clock of the transient recording device) 

DG_ 1A current 0.036A 

250 
Q 

200 ~ 

- ---- - ---- ---­
,-- ·---· ·-· - .. - . - -- ,/· 

nso~ -- -- -------- ----u· ~ 

. 100 8 
15:36:59 
(Clock of the transient recording device).....+ 

50 DG 18 current: 66.16A 

0 

~ 

Cll -

14:45 14:50 14:55 15:00 15 05 15:10 15:15 15:20 15:25 15 30 15:35 

Time [Note] The data obtained at 59 seconds of each minute is recorded. 

The emergency diesel generators (1A) and (1 B) were started at the same timing. 
The load systems (equipment and power panels) receiving power from the emergency diesel generators 

- (1A) and (1 B) started to fail within one minute. 
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Data of the emergency diesel generator voltage at Unit 1 of Fukushima 
Daiichi Nuclear Power Station (March 11, 2011) 

i 8000 I 
3; 7000 I 

Cl 6000 
Gl 
:;: 5000 

3 4000 
Ill 

~ 3000 
5' 
IB 2000 

;; 1000 
~ 

OJ 0 
Ill 
:J 
Q_ 

~ 

(") -

14:48:59 

15:36:59 
(Clock of the transient recording cfavice) 
Main line 1 C voltage: 0 
DG1A voltage: approx. 7,000V 

(Clock of the transient recording device) i\ 
Main lines 1 A and 1 B voltages: 0 

L --·-···-·-· ·-·-·-·-·--.... - .... ---- c:;: 
7000 g 

First axis (left) 

- DIG~ 1 A valtage 

-6.9kV_1A mo:iin line voltage 

-6.9kV_ 1B main line voltage 

6.9kV _ 1 C n1a1n line voltage 

/ Ql 

6000 :s 
15 36 59 5000 -

(Clock of the transient recording device) 8 
Main line 1 D voltage: approx. 7,000V 4000 ro 
DG1 B voltage: approx. 7,IJOOV 3000 ·3 

'" 2000 5· 
DIG_ 1 B voltage } 

- 6.9kV ~ 1 D main line voltage Second axis (right) 1000 ~· 
~ 

0 CJ -
14:45 14:50 14:55 15:00 15:05 15:10 15: 15 15:20 15:25 15:30 15:35 

Time [Note] The data obtained at 59 seconds of each minute is recorded. 

The emergency diesel generator (1A) voltage (D/G 1A voltage) was maintained though the system voltage 
(6.9kV 1 C main line voltage) became zero. It is considered that the diesel generator (A) was operating when 
the Tsunami reached the power station. 
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Statuses (open/closed) of the valves of the emergency condenser at Unit 1 
of Fukushima Daiichi Nuclear Power Station (March 11, 2011) 

Open 

Closed 

Open ------------------

Closed 

Open 

Closed 

Open 

Closed 

Open 

Closed 

Open 

Closed 

Open 

- IC __ A inlet valve 1A open 

- IC_A inlet valve 2A open 

- IC _A outlet valve ~A open 

- IC_A outlet valve 4A open 

IC~B inlet valve 18 open n fL1\Jl 
IC_B inlet valve 28 open 

- IC_ B outlet valve 38 open 

- IC B outlot volvo 48 open 

0 

c:::: G) 
Closed -------------------------------------------------------------------------------------------------------------------------------------------- __ _ _ __ 

2011/3/11 2011 /3/11 2011/3/11 2011/3/11 2011 /3/11 2011/3/11 2011/3/11 2011 /3/11 2011 /3/11 
12:00 12:28 12:57 13:26 13:55 14:24 14:52 15:21 15:50 

As for the emergency condenser (8), it is indicated that the valves inside the PCV 18 and 48 (AC power 
supply (main line 1 C)) failed (the above does not indicate that the valves were closed). There is a high 
possibility that the drive power supply (AC power supply) of the inside valves (18 and 48) had failed before 

- the isolation (close) signal was sent. 
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[Reference] Structure Overview of the Emergency Condenser 

Coolinq water MO 

Water level 

'-------'---' (Concentr,;ited wote 
From the fire protection system 
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38 

F.mergency 
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II 
Discharged into 
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Progress Status of the Groundwater Bypass Construction fv1ay 13. ?013 
Tokyo Electric rower Company 

The groundwater bypass is being built for the purpose of reducing groundwater inflow into buildings through pumping and bypassing 
the groundwater flowing from the mountain side in the upstream of buildings. As a result of water quality test on the groundwater 
pumped up from system A pump well and the water stored in the temporary storage tank, the results were below the detection limit or 
at sufficiently low levels. 

(1) Groundwater Bypass 
1•mmmmmmmmmm< 

[ (2) Construction Progress of the Groundwater Bypass 
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Test Results for details) 
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(~~2) tf7P:v::Jt:~ r~~1t;~it~*a~ C1-'e~t~ti) 

.ci:::.-'l!R!IAi 1~ 
ii~!f.(!!I! 

oiJ\l~st 

~[)!Jlll' No.1 No.23 

3i\.~9iilD 
2.313 37,120 
131151 110/21 I 

Cs-134 60 
95 276 

~i\-~~f~ 161191 161181 

~i.\~9iii1i 
3,661 46.180 
13/151 110.:2-11 

Cs-137 90 
161 425 

r !M!I! 
~i\-~~f~ 16/191 16/181 

:J) tiJCll y 1)(1~(1) ( 16) 
( 1 8) Fe-59, Co-58,Y-91, 

Nb-95, Ru-1 03, 
Ag-1 -1 Om. Sb-124, ~WBN~li!i ~WBN~li!l 
Cs-136, Ga-140, - ;i;:~ii.<:2 ::K:~ ii.<:2 
Ce-141, Ce-144. 16/191 16/181 
Pr-1 4 4, Mri-54, 
Co-60, Zn-65. 
1-131 %:1 

.:£:a *1 
< 10.6 < 10.6 
16/191 16/181 

.:Efl *1 
268 1,052 

16/191 16/181 

r 1)-'f')LI %i1 60.000 
112.800 2.129 
16/191 161181 

:i.<i1 1-131, .:Eci, .:ES &U ~- 1J:f':'.JLlld:621b!!l!JJxiJ~%, 
:i.<i2 !!l':±l~~'i'l!li!:ild:ll\l!l!IC:::d:: ".J !J!!ltFi,\ 

"'L!Jll'Zl~l:f.;i : lililliJ~~;,!J!JJil: (Bq/L) 
2~ 

No.24 No.25 No.26 No.27 

335 296 7.012 271 
11 /171 11 /171 1101251 11 /171 

116 645 122 131 
161191 161171 161181 161181 

451 384 9,630 358 
11 _1171 1·1;·171 1101251 1·1;·171 
179 990 185 219 

16,1191 16/171 16/181 16/181 

~WBN~li!i l~WBN~li!l l~WBN~li!i l~WBN~li!l 
;i;:~ii.<:2 ::K:~ ii.<:2 ;i;:~ii.<:2 ::K:~ ii.<:2 
16/191 16/171 16/181 16/181 

< 10.6 < 10.6 < 10.6 < 10.6 
16/191 16/171 16/181 16/181 

284 1,737 499 699 
16/191 16/171 16/181 16/181 

2.407 1.302 754 883 
16/191 161171 16/181 161181 

'17 liX2 41f: 7 F:l 30 E3 
1J..!fi:§i:§B~~*ll l::1Jo~I 
T~ll C ) 101 : !Ji1H~B -

4 "l 
No.53 No.55 No.56 

17 49 13 
13/151 11 /201 11 /201 

1.7 2.0 0.89 
15/171 15/171 15/171 

·1 1 61 -13 
13/•151 11 /201 11 /201 

2.6 3.4 2.0 
151171 151171 151171 

l~WBN~li!i l~WBN~li!l l~WBN~li!i 
;i;:~i*'2 ::K:~ %:2 ;i;:~i*'2 
15/17! 15/17! 15/17! 

( 11 .6 ( 11 .6 ( 11 .6 
16/51 16/51 16/61 

( 24.4 ( 26.1 ( 26.1 
16/5! 16/51 16/6! 

3.826 6.114 5.430 
16/51 16/51 16/61 
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c~~ 2 J tf7 r: v::; t: ~ r- ~~1t;~it~*a~ C~$*mBtFf*~fi) 1'17:?i~~i~-i1j~El 
·~•w~Bmc1~~~~§•~~~~. ssmtta1~~~§mm~TBm§~~. 

~'1Ji\!l.li1lJ:JI! : liSIM~g;J,'li1J!!' CBo/U "f ~11 C l IJJ : IWHR El 
.t:±:.--o_rg I~ 2~ 4~ 

E.$*~:l::l!fi!Mi!l 
r:i m;im "S2. 

Bli!~ No.1 No.26 No.66 

Sb-125 800 
( 1 11 ( 0.6 

161191 16/171 131-11 

Ba-137rn *2 800.000 131 181 27 
16/191 15;1 ·n 18/11 

r li<llll':Zi 
ltJlO) y lt<lili(~1 (27) 
Rb 86, Ru 1 06. Rh 1 03rn. Rh 1 06. 

(2 9) Cd 11 3rn. Cd 11 5rn. Sn 11 9rn. 
Sn-1 23. Sn-1 26. T e-1 23rn. T e-1 25rn. m:±JB~l"llill*ii *4 l~:±J~~l"llill*ii *4 m:±JB~l"llill*ii 04 
To-127. Te-127m. Te-129. Te-129m. 16/191 16/171 18/11 
Cs-1 35. Pr-1 44m, Pm-1 46. Pm-14 7. 
Pm-148, Pm-1 48rn, Sm-151 , Eu-152. 
Eu-154 Eu-155 Gd-153 Tb-160 

Sr-89 300 
( 0-4 19 ( 0.5 

161191 16/171 18/1 I 
(31~!'1 

Sr-90 30 04 27 1.3 
(3) 16/191 16/171 1811 I 

Y-90 l«3 300 04 27 -1.3 
161191 16/171 1811 I 

al!Hi l«1 r'u-238, l'u-239, r'u-240, Arn-241. ( 0,3 <0.3 ( 0.3 
(9) Arn-242rn. Arn-243, Crn-242. Crn-243, -

16/191 16/171 18/1 I 
Crn-244 

!lWl-:J::l l)jlf< l!ll 
+;;:±JB1'1"11i1l:tii 04 I~ :±J Bl< l"l lill *ii * 4 m:±JB!ill"llill*ii 04 

C~i.~1'1"1Mil r c 99, I 1 29. Pu 24 1 ' Ni 63 -
16/191 !6/171 !8/11 (4) 

* 1 lY !Mi 1::: JC rtl;t <f: a C:: L:t ;,-_rm :§:~liftL :i.«3 ~ll!MiO)Sr-90C::liSl~~IJZ~j C::JJ: '.)LC\ :&n'.&'l. l!ii.tJ], * 2 *ll!Mi O)Cs-1 37 e: liSl@n IJZlilJ e: JJ: :o --c G\ :&re: m. !*:±:, * 4 !!ii. :Jo Bli!~ li1l ld:!Mi 1::: d:: t'l !J!itJJ:-6,, 
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(~~ 2 mi.IE] 2 ~No.25t:'.''.V r ""Ci2V'":'.J L\O))J!JJr1JfiSiv '~~l::Jv \-C 
• No.23"'"'27t: y l--ld:it9cp(J)tffe!!5 I C!~c~~·6ch-CiBVJ, )~1t;~i\,~~cld:No.23rv24&U' 
No.25"'-'27~£ C:0-C)~1t;o 

•CO)~~. No.25t:y l--~Jl!1J1'~*51~-C~:i1C1C0, )jf1t;~i\,~~~~iilll~No.23, 24t:y r­
j~Jlf&UNo.26. 27t:y 1--i~Jl:IIZ:~~l§u, )jf1t;f~0)7}(~No.25~~9~0)1::::'.y l--IZ:illi:l2So 

-----------
No .25 t: Y r-1._1c1:;~1tf~0)7J-:~illi:J2S v1J1J\ :i rcrc0. tMs I C!I§'~® G -c*;~Jt;0)7J-:1J~ 
No.25t: Y f--l._fl£ VJ. 1'§x18~i._)jfjt;:tJ~Ji£1J:1J\ :i JC C:~ ;t 5h@o 

. i{ft 11:: ~it~ ... i{ft 11:: ~it Mi ...... 
~l!:{im ~)!:{;' 

0 
2 

'I ~ l ) " 26 • • - 25 

-

'VGL '. • 4 -
• ' • ~~ I 12al I CJdi 

• : 9 • " 10 l1...Bt:6. 

-+ -+-
• • ll!t'1l • " 8 22 

7 • RW/B #2R/8 

11 ·~ • 
•21 _.,, ~":-- '" •20 

13 ~ N -~-~ 
~ 

" 
16 No.23 No.24 No.25 No.26 No.27 
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(~~ 2 mi.l;EJ 1 ~No.1 ~ '.Y r "Cr- 1J -Tr:J bO)J!mtJ~~v '~l~H:-:Jv \"'C 

• 1 -SNo.1 t::' Y rO) r- 1J :rr:J L.;Jl~ld:iiliO)t::' Y r cttf5l L/·c 2'"'"' 3 tfi~ <, fSiJi;Jl~~N~ 
(6l.J8q/L) 0)2jfl~~C::7J::i<:v)Qo 

!Mill 15m;;m 1-5- 25- 4-5 
i~r,! No.1 No.23 No.24 No.25 No.26 No.27 No.53 No.55 No.56 

I- IJ 'fr) LI 60.000 112.800 2.129 2.407 1,302 754 883 3,826 6,114 5.430 
16/19) 16/181 161191 (6/171 16/181 16/181 16/51 16/51 16/61 

• r- 1J :rr:J bld:ft~rff~a!(I:: i=Fv '1J<~~c: u -cl\:~B)(l±J crt. tt!l~1=~~"F urc =tsO)c~?t. 
srtQ1J~. t§*~@~/'\::; r-~1J<~~ft7J:c. -1:0)o)(l±J~:k)fGO)~v '1=~~ u <:ft~rfft~l1il 
-c=omrff l::J: :i -c r- 1J :rr:J L.;11~1::il¥v '1J''65-Qc~?t. 1:::>rtQt.::6D. 3~~t::' Y t--O);J1~1Jt 
~ < 7J: :i <:v )QnO)C::~?t. i:::>hQo 
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(~~3J '.17' r 1.;::;7J<O)~i~n~=:9 1J ::;~*5~ c 1 sNo.1 i=~ t---) 

·~~~~©~m~•~~w•1~~~-~~~~~~•m©k~lj~~sn~~©©. 
if:12\\c G "l1~i7~'.~~1t:;lj~~~6h 9'. Cs-I 37©;1mljl 02,.,.,103Bo/L~ltimo 

i~r., 1/l- 1 ~!JI! -it:n v;, / ';J-t ;,Jf lli1ltl!T ;;\¥1 * Ji\'.!ft~c;~Jil 
'Bq/L 

1.0E+10 .-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

1.0E+09 --------------- -------- --

1.DE+08 

1.0E+07 
··~···· H -- II-:- ------ -

• ' • H HH - ' ----:::::::. ' 

1.0E+D6 

1.0E+D5 ---.. -----. ---. --- --. -------- .. -------· .. ------. --.. '~ ~* t'.' 'Y i'--17SJO)J¥ ~!11li~B;jjZi1'Pl~ 1;::: "(1)7 r v '.J 

1.0E+04 _ ________ _ ______ _ ______ _ ____ . ______ ].J<'§:lil*L.,1::CC::CJ::l0. illi:~nlJ~jl~t:Jl.t¥f, 

• L------
1.0E+D3 -~~--~~~----~ ~-;;.;,;,-~~----.- ~- -----~ -~- ---.-~-- - - ~-;---- - - · -------- ------- - - - ------ - - ----

1.DE+D2"' ........... a_ ' ""'""""- .... . %.US!¥.d .. . 4Ub!!.ft a a •• ,/' .............. ·-------

1.0E+D1 

1.0E+OO 

1 OE-01 

1.0E-02 

> ----------~ 
-- _ J=Bil=ffi,..,.1J.,.,.li*1,....¢,....L.,-tE.,....c:.-'-..,..C::.,...r;:...,J::..,.10,..... -$~ili1CJ:: 10 7':•¢ l::::illi::t: r·- -· · ------ --· ---------· ---------------------

ch:t::fili:~n'l't!J11J~1J1t:'. ':J 1---IJsi Cifil.A Gt:: 'i:Jll~tt, 
*••earrnmmc~~~1am••~ 

9/23 61 mm 
10/3 72mm 
10/4 60mm 

Cs-134-'t)f'v'./No 1t'Yf·· 
-e-cs-137, -'77f.v'./No.1 t ·;;f., 

· _, -+- Cs-134 ' 3- t:' ;, ll' Ii ltlJ T' '*'If. 1Jc 
-•- Cs-137' 3 -- c·;, tl':lii"!ill T' ;*\¥1 JK ' 

1.0E-03 ~-----~---------~---------~------~ 
1217/1 1217/31 121a.131 1219130 12'10131 12111130 12/12131 13i1/3C 1313/2 131411 1315.'2 
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(~~ 3 J '.17' r 1.; ::J7J<O)~i~n~= :9 1J ::;~*a~ c 2 sNo.27t::' ~ r) 
·~~~~©~m~•~~w•1~~~-~~~~~~•m©k~lj~~sn~B©©. 

if:12f;:c G "l1~i7~'.~~1t:;lj~~~6h 9'. Cs-I 37©;1mljl 02'"'"'103Bo/L~ltimo 

l~Cffi- 2~!ill <t/f'v>/".l-t::'>li'~il!ll''1ll1¥1JK lt<~tlil:i:Uit 
'.Bq/L 

1.0E+10 ..... ------------------------------------...., 

1.0E+09 

1.0E+08 

1.0E+07 

1.0E+OG 

1.0E+05 

1.0E+04 

1 OE+03 

1.0E+02 

1.0E+01 

1.0E+OO 

1.0E-01 

1.0E-02 

--------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------
-----= f:= -·----- ----· ------------- ----

B~rntl1~cj:J vJCC <'::CJ: t:'.J. ~OJ(CJ: t:'.J 7'!1cj:J CIJ)(tf:j -- ~5~ t: y r ~0))3i)fil~~Bii\n1f~l<:::-
C5rtJClilzll:n'l1~~tl1t: Y r-~ r::::;£E.A vJC ClJ ~§tt:, 11:7 r: L/::J7.K:a'!l!t vJC c e: i<:::J: t:J. * ~~/'J'jf.\!JiiJ!)ft~flJil<:::<ISl1~1 B O)B'1ilf\iii -- l!~t.21J:H~ -----

7 /7 91 mm -------------------------------------?---":: ____________ _ 
c-.,_ -.~~~-- -~-::_~,,...:_ ____ -- - -- - -- -- -- -- - -- -- -- - -- -- -- ~ ..... ;;; p: r '* •'U ,._--.- ---,---- --- ---=--- --- ------ --- ---~- -- -.. -- -- -----~ 

... b eaM Ji 4U &Z I 
-----------------------------------------···---· ··- --- ------------ --------------------------

jti'sle!~C'HUi'certJCBt\!Hlt:Y r (No25&U26) 
- ~O);!Ji~Hm~B*n1'F~c-c117 r: v :::;7.K\:tllitl* vJC , __ 

L:C::CJ:V), Blz!lilll~:l/ltl1Fi'f ..t~, 

Cs-134 77 l'v/No.27t ·;!­
_._ Cs-137: <t7 l'v/No.27t ,,1-: 
-+-Cs-134 ?-t'/lf JiWi.r:;*\¥17K: 

• Cs-137: ?-t>ll'liOlil!ll';*1¥1JK ·. 

IOE-03 .._ __ ..._ __ ...., ___ .._ __ ..._ __ _._ ___ .._ __ ...._ __ _._ __ __. ___ ..... 

12/7/1 1217131 1218/31 1219130 12110/31 12/11130 12112131 1311/30 131312 131411 131512 
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( ~~ 3) tf 7 P: v ::;7.J<0)~19tli: = 1:9 1) ::; ~*6~ ( 3 ~No.32 t:'.' 'Y r) 

•Cs-I 37®)1~1d:~t±l~~Wi~1'1JEicttif~ L/CO'S0. I 0-2"'10-1 Bo/Lt~~o 

1,Bq//L'; 1~£,li\- 3B!lll -177f'v;.,/11~t;., i~ll' ltlJl' ;mM 1k lil<~.Jlild!iit 

1.0E+10 ..-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--.. 

1.0E+09 ·······- -- -- -

1 OE+08 r--···. ~-·--···~·::~:::: :=~::· .. , ................... , ....... ·--·-- ... ·----···· .................. , ....... . 
1.0E+07 ------- -------- --

1 OE+06 

1.0E+05 

1.0E+04 

1.0E+03 

1.0E+02 

1.0E+01 

1.0E+OO 

---------------------------------

Cs-134 · .ff:! f' v;., t ·y f.No.32 

..._ Cs-137 ·.+}';if' v;., t ·:; f. No.32 

-+- Cs-134· 1'-t::;.,l.'l>~WJl'ii#\¥1 Jk · 

• Cs-137· 1'-t;.,Jl'fiit'!l'iil:·li17K' 

;:::::~ ~::::::.:::::::~::::::::.:::::::::::.::::::.::::::.:.::::::::.::~::::.:~:::~:.:.~::::~:~~~:-~::::.: 
1.0E-03 ._ __ ...._ ___ ..._ __ ...._ ___ ..._ __ ...._ ___ ..._ _______ .._ __ ..... ___ .._. 

12711 1217!31 1218!31 1219/30 12/10131 12!11130 12112/31 13/1!30 13/3/2 13l4/1 13J5i2 
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( ~~ 3) tf 7 r: v ::;7.J<0)~19tli: = 1:9 1J ::; ~*5~ c 4 -SNo.56 t: 'Y r-) 

•Cs-I 37(l))l~ld:~t±l~~Wi~1'1JEic1tif~ L/CO'S0. I 0-2"'10-1 Bo/Lt~~o 

1~i:: ?f,- ~ff !Ill '77 n, :.-/ ),;1-t: :.- ll' 11v1!rF ;11:1¥1 * til<~tlili'i!l lit 
1,Bq_' L) 

1.0E+10 ..-----------------------------------. 

1.0E+09 

1.0E+08 

.. - ;.·f: - um - ~·~-= 
" ~-·~--~~- -- - - --1.0E+07 ~---- -~ --~_J::::=0~ 

1.0E+06 

1.0E+05 t· 

1.0E+04 

1.0E+03 ------------------------------------------------------------------· 

1.0E+02 

1.0E+01 

1.0E+OO 

1.0E-01 

1.0E-02 
. ..,, • "' . . 

:===- I ::::·------- I __ u 

Cs-134 1 '77 f'L,:_,t .,I-No 56 · 

-+-Cs-137• '! 7 c L-:.-t ·;+No.56 

-+- Cs-134 '· ),;l-t: :.-l.£/ilt!!T:ll\1¥17J\. 

• Cs-1371 ?-t::.-J!lilJt!!T:lll\\'l;K. 

• 
1.0E-03 ._ __ ...._ __ ..... ___ .._ __ ..._ __ _.... ___ .._ __ ..._ __ _.... __ __,.._ __ ...... 

12/711 1217/31 12/8131 12/9/30 12/10131 12111130 12/12131 1311130 131312 13/411 1315/2 
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JJ:< ~~~C:::7J:?5L C:::1J'':J, IJ18X241+ 12!=31J't:JIJ18X251+3R /:::1J'l)-C, {rtJO)f~IBI~ (:0) 
I~~~~~~7J:t:-;;r.V*JO)~))H~=~~*M§JI~~~~. 

•§t:-;;r.V*J~~~*O)~))HmR•Mlct, U~O)C:::~~-~. 
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O)it!Jl' 15m~C'}ftill!j~) a~~li' G, 1t!ll'7J< aIJig\Z241+ 12R r:J*YR G -CJ,&~A'.Eo 
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Cs 134 ND ( <6.892E 01 Bq/L) 
Cs-137 ND ( <7164E-01 Bo/U 
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Cs 134 ND C<6.129E 01Bq/L) 
Cs-137 ND ( <8.069E-01 Bq/L) 

li!!J.i<B 1-124.12.8 
Cs 134 ND C <6.021 E 01 lJq/L) 
Cs-137 ND ( <7.889E-01 Bci/U 

I I I 
,. ~ Mo:I - ) 
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- . ?'\ I I #1T/B #2TIB l 
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~~cffii! u -c~~7J<9 30 
(~ j!:j:] 

+f$iZSl:m::tJ : 3 5"' 7 Om3 /I lj }' 
+~A.~~!:J C~A.h9 ::;:?) 

nF7.l<¥~~)f.t1i1C:c7J:v \ijj7.J< : ffil®~J33!:1'!9 ::;:? (4000 m3l 
i9F7.l<!i!:~~)l!JJ1C: gijj7J< : 500 m39::; ::7 X 5 !i!,, 1 000 m39::; ::7 X 1 !i!: 

+ijj*~~m:~IIJJ?ijjm~•1;::::~~' ijj*~A.E60%/Jy~ 

100mmM~~O)~~O)t-:::J1J?y?G~~~~ 
j~ ~ 1;:::: )~ '£ Q ijj 7J< 0) ~ c: 1'$ )351; 0) ~ E ("?I I) :P F>fjj ~~~ t.:JIJi.i .@t, 0) C:: G l'.Ji~At) 

!Iii [J;J r;:: :\\'I§.';~ i\1\i 7.l< 0);, f~ J2S$1f,(]) ,., ~ 
j H_~ 

llF1J<~~~iilli1EctJv' 
*'9800m3 rolfilll!!l!%!l~5' ::J'.'.7 (4000 m3 ) 

IIJ:P 

*~3200n13 
~7.!<~1)5'::J'.'.7 *1~3500 m3 

llF7.l<~~aiilt9I 1) I' 
(500X5~. 1OOOX1 ~) 

-+m!WJ~t§!'\'!9::;::7 (4000 m3) ' i\8i7J<~l)9::;:?C:::u~tifili@~O):ljl;~, ~0)~~1$Jlci\8i~ill! 
;;;t..QL:C:i'.:fce!hld'., 1 OOrn1110)B\li\8i1Jt~'.J1CC::: G-Cti, ~t~J: 1 Bcl~1J'5i\8i7J<~f$)2Sq:J 
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+:f~J3~~/J: 35'"'"'70m3/I 1J:P Cx1Jii117'GJ'J.&JJ.) 
·~,A,;/1§~/J 

nF1.1<§f*~JirE.c1J:v \~1.J< : ~lill~~~9 ::J:'.7 (4000 m3) 

_,.l;Jl~f)flili1.J<cl5 VJ, ~Ah q:r~~;;ld:, 9-t:'.'::J~~l\:f~Q;q:r~~1J: 200 m3 /ill!! 
nF7.l<~*~)IJC.9~7.J<: 500 m39::J:'.7X 5~, I 000 m39::J:'.7X I~ 

+f@7J<tfPiiJ~~: f@fij~~~~ *~6 0% (4/ 4~f@fili) ~18§\lJI 1JPB*< 

+f@*~W&~:~~~~$~~C*~ffl) 

(2 B r :71 J7 Y ::11J~:±J*1J:1J' -:J JC.fffe.R~) 
+~1J<9!1f!~i'<Df~!JJ1J1:±l*"Lli \i'J:li \tct}), ~~~fe§1l!!9 ':.J:J (4000m3) O)~;t~':l'~1J<0)9/1f! 

1J(Ji3:9', Bil~8'ff<D)5~I 1
) :P~7J<O)~I)@~ :auti*C'~"Lli \i'J:1J' ::J tea 

+~fiffi~~~cp<Dtcif.J, ~1.l<tfP1M~Y.l~1J1f!3;1J' '.J rc, 

i'J:it::l- t~I~O)fE_if.J/.=:/c:l:- lf\:J:::t:P '.:! :11~0)t~ilsJ9!1J<g;J \'J:1D l'<:::Z 9- (Q&i3 I~) 
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· ~~~~11'.$amn9 5%c9-@o 
*=~aI-~7m~o:iG5IIJY&U~~JIIJYa~< 

' ~1J:-@}[piiJ~l=ic2Jlj' i~/J/ \'-O)~~Jl'.l::~~g@o 
Bi¥J, B~~1J\5~~11'.a~~Bu, J\ r-o-Jv'l'1~o:ilii~~ · ti~IEa~1.illlu 
-cr~F7J<;m;~a;fdllrccJJ:G 'I 1J Yl\2)(~ . Ii~ u-cv '< 0 

c 4) ~1J:~x1mO)~~!t~~ 
·~7.J<}[piiJ~~ 

· t~JJJ \'-0)~~11'.ali/V, ~JJ:-@}Wiil~a~-@o 
tsmB~l'!~~a::c1:: rt~F7J<;m;~a)fdll1Cc1J:G 'I 1J Y J o:i~AAaElt~'U::JilV@o 
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+!JJAE'.nF1.1<m~~lrwJJE.c1J:ti 't~f1sl~1.1<~1'*~~w~~;&\ GJJ:ti ,,~~~t:ff::i~;~~~~ 
~~;&\ctt~~~1=~~*~0~~tt~~~~~~~~~~~~. 

·~~~2~n~~, ~n~n2m0~~~~i=~~~mMch~. 

!Ii '.(E !J F 7.l< !!1!!$ a 
)ij;tE:~i'J~ \ t;O) 
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* 2 li!l 1' Jl'i' J!< ~ I : ·::JL ' c I ;J: , 111' :!!'Ii ()) ilHlii 8\11 : !£i lE 1¥-J I: R1' llil 
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( 2) ±ii pg ijj lk 0) lk ~ C: ijj 71< ~l!~ j][ 0) ti! I: 
+9~QI 1JP©a~ffi*~ffi*~w=~r=T~&~1=~wG. ~w*~®~ 
~~~-©£ffi~~~Gtc.. 

.!!! fli: Bq/L 

xtl®'.1J< Cs-134 Cs-137 
'ifB 

iiifi~ 
(Sr-900)1-l;M) 

~Iii~±~ Ill! i/sJ fl@ ;J< ND(<0.771 2.6 2.0X 103 r1J7?LIND(<107) 

RO 91Hlll7J< ND(<0.68) ND(<0.53) 1 .1 

iit(7J< f t;W~Iill I! rJsJ fl@ ;J< 3.4 8.7 1.2X 104 r1J7011:192 

RO 9LHJll;J< ND(<0.46) ND(<0.53) ND(<0.87) 

Cs-134. Cs-137, i: BI:?~ '"C/;l:~t±l~.ttl\li@:'2'1 Bq/L/:-Ct.i';!IT ND ~ t±l mt!l\'.fi*iiiii 

+£tff®*6~;1)\G, tt,3'.t8~:!E /3 ©~li \!~~ffi7.Kl:-:Jv \T'b, +£1:JJ~U}~~§1J~ 
B*n~h Tli \.Qc..C:~Hi~K\1 Gtc.. 

7J:(5, 
( ~iJi·~~~~) 

• Cs-134 : 60 Bo/'~it. Cs-137: 90 Bq/\!it, Sr-90: 30 Bo/Fit, H-3 : 60,000 Bo/Fit 
(WHOO)WZll6J;J<;J<~1:i 1' r :::> 1' ':J) 

• Cs-134 : 10 Bo/'~it. Cs-137: 10 Bo/'~it. Sr-90: 10 Bo/Fit, H-3 : 10,000 Bo/Fit 
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Norton, Charles 

From: 
Sent: 
To: 
Subject: 

Nuclear Sector Colleagues, 

Tateiwa, Kenji <tateiwa.kenji@tepco.co.jp> 
Thursday, May 22, 2014 8:19 PM 
Tateiwa, Kenji 
[TEPCO Weekly Fukushima Update Call] Fri, May 23 at 3pn1 EDT 

Please find below information for ton1orrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, May 23, 2014 at 3 pm Eastern Daylight Time 
(Next call will be on Thu. May 29 at 3 pm.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (bl(Gl I 

[Major topics] 
1. On-Site Coordination Meeting on Decommissioning & Contaminated Water Issues (5/19/2014) 
(only in Japanese) 

1-1. Status of Onsite Work Related to Contaminated Water Issues 
h tip:/ /www. tepco. co. j pin u/f u k ush ima -n pf road ma p/i mages/1140519 03-j. pdf 
(page 3/79) Status of Units 2/3 Seawater Piping Trench, Facing Work, and Sea-Side Impermeable Wall Installation 
(page 11/79) Groundwater Bypass Analysis Results 
(page 20/79) Gradual Increase in Gross-beta and Tritium Concentration in Seawater Near Units 1-4 Intake Structures 
(page 29/79) Heavy Rain Likely Caused Temporary Spike in Cs-137 Concentration 1n Seawater 
(page 36179) Status of ALPS 
(page 43/79) Location of Water Leakage from Unit 3 Containment Vessel Identified 
(video clip) 
http: //www. te pea. co. jp/en/n ews/I ibra rv/ arch ive-e. htm I ?video u u 1 d =cj u2qef7 &cati d =61 7 85 

(page 48/79) Inadvertent Transfer of Contaminated Water to Incinerator Building 
(page 75/79) Augmented Field Management by TEPCO Personnel 

1~2. Response to Issues Raised at the Meeting 
http://www. tepco. co. j p/n u/fu kush ima~n p/road ma p/i mages/114051 9 04-j. pdf 
(page 4147) Doubling the Tank Weirs 
(page 11/47) New Tanks Installation 
(page 20/47) Treatment of Rainwater Accumulated in Weirs 
(page 28147) Roof Installation Over Tank Farms 
(page 35/47) Discharge Route of Rainwater Ditch 
(page 41/47) Groundwater Ingress Reduction Effect at HTI Building 

1-3. Progress Status of Frozen-Soil Wall 
b.H.R.~lL\O':W.WJ!?.Qg.Q.,g.Q.JP(!J.1,J!fb!~V.§h]rD.?..:D.P.!IQ9.QDJ.?.P.!.lDJfilQ!2§/.l.1.~.Q.§J.~_Q§'."JP..Qf 
(photos) 
http://photo,tepco.co.1pt0n/date/2014/201405·e/ 140521MO1 e_ html 
(video clip) 
http://www.tepee.co. ip/tepconews/librarv/archive-1.htn1l?video uuid=m 7ge 19ib&catid=61699 

2. Bypassed Groundwater Released to the Sea (5/21/2014) 
bJtn,~aw_w_w.Jgp9_g_,9_9jpLQDf PXQ§_§/.9QIP7S~QIDLI9Jf29-§f!Lf9J~L1~,~gj_~§§ ,;?,§,~_?J1tmJ 
(photos and video clips) 
http: I Ip ho to. te pco. co. jp/en/d ate/2014/201405-e/ 140521-02e. h tm I 



3. 50+Q/o Fuel Bundles Safely Transferred from Unit 4 Spent Fuel Pool (5/19/2014) 
http://www. tepco. co. j pl e n/d ecomm is ion/in dex-e. htm I 

4. Visit to Fukushima by Caroline Kennedy, US Ambassador to Japan (5/14/2014) 
http://www.tepco.co.jp/en/press/corp~com/release/2014/1236413 5892.html 

5. Rebuttal on Asahi Shimbun (and NY Times) Article Unfairly Criticizing Fukushima Workers (5122/2014) 
(The text below should be posted on the following website shorlly.) 
http :1 lwww. tepee. co. j pl e nip ress/corp-com/re I ease/index ho-e. htm I 
********"'**** 

Tokyo. May 22, 2014 ~Tokyo Electric Power Company {TEPCO) released a statement in response to The Asahi 
Shimbun's article on May 20, "90% of TEPCO workers defied orders, fled Fukushima plant in 2011", asserting that 
the co1npany does not consider the temporary evacuation of e1nployees in the aftermath of the accident in March 2011 to 
be inobservance of Yoshida's instructions. 

TEPCO's stance towards The Asahi Shimbun's article 
http://ajw.asahi.com/article/0311disaster/fukushima/AJ201405200031 is as follows. 

-Our recognition is that the former Fukushima Daiichi site superintendent Yoshida's instruction was that the employees 
evacuate lo low dose areas inside Hie site, and if no suitable area exists, to Fukushin1a Daini. 
-Therefore, we do not consider the temporary evacuation of employees to Fukushima Daini to be inobservance of 
Yoshida's instructions. 

President Hirose was called to the Diet on May 21, and was questioned by one of the assembly members about the facts 
at 1he time of the accident. His statement is as below. 

-As I confirmed via the related persons, the former site superintendent's instruction meant "If there were no areas inside 
the Fukushima Daiichi site where the radiation dose is low, consider Fukushima Daini as an evacl1ation destination." 

-Looking back at that time, our recognition 1s that Yoshida's instruction was not given upon knowing the exact radiation 
levels inside Fukushima Daiichi, but instead, he meant "Evacuate temporarily to anywhere safe''. As a consequence, they 
were at least able to evacuate temporarily in a safe manner. 

-In fact, the necessary workforce stayed at Fukushima Daiichi to respond to the accident, and even some of those who 
temporarily evacuated to Fukushima Daini can1e back to Fukushima Daiichi after a few hours' break, and continued to 
work. I do not consider the evacuation to be inobservance of the site superintendent's instruction, and neither do I believe 
there was any delay in accident response at Fukushima Daiichi due to the temporary evacuation of 90"/o of site workers to 
Fukushima Da1ni. Our investigation report does not even discuss the destination of the temporary evacuation, which 
indicates that it was not the main issue then. 

-Presently, as is well known, workers at Fukushima Daiichi are struggling to improve the situation there. A considerable 
number ot workers who stayed at Fukushima in the aftermath of the accident still continue to work at the site, where the 
working environment remains severe, Considering the sentiments of those workers, my regret 1s that the coverage saying 
"90o/o of workers defied orders" would negatively affect their morale. 

-Our workers need to maintain a strong sense of mission and responsibility to continue their work without becoming 
demoralized, 

-Here on, rr1y determination as president is to rnake sure that does not happen and lo enable tt1ern to work free of 
impediment towards the challenging decommissioning operation at Fukushima Daiichi. 
********"**~~ 

*If you cannot display Japanese characters, please install the following font packs: 
http :I /www. a do be.com/support/down I oa ds/deta i I. j s p ?ftp I D =4881 

(Feel free to forward this email to your colleagues or have them contact me to be added to the distribution list.) 
(Let me know if there is a need to calf in from outside the U,S. I wilf check the availability of calf·in numbers in other 
countries.) 
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All the best, 
Kenji 

Kenji Tateiwa 
Manager, Nuclear Power Programs 
Tokyo Electric Power Company 
Washington Office 
2121 K Street. NW Suite 910 
Washington, DC 20037 
tel: +1-202-457-0790 (ext.)116 
mobile: I (bJ(6J I 

w~www Original Message····· 
From: Tateiwa. Kenji 
To: Tateiwa. Kenj1 
Sent: Thursday, May 08, 2014 10:02 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri. May 9 at 3prn EDT 

Nuclear Sector Colleagues, 

Please find below information for today's Weekly Fukushima Update CalL 

[Date/time] 
Fri, May 9, 2014 at 3 pm Eastern Daylight Time 
(No call next week. Next call will be on Fri. May 23 at 3 pm.) 

(call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b1(6J I 

[Major topics] 
1. Contaminated Water Committee (4/28/2014) 
(only in Japanese) 
1-1. Preventive and Multi-layered Additional Measures 
http://www. te pco, co, jp/ n u/fu k u sh i ma-n p/road map/images/ c 1404 28 0 3-j. pdf 

1-2. Status Report of Land-side Impermeable Wall (Frozen Soil Wall) Task Force 
http://www. te pea. co. jp/ n u/fu ku st1 i rr1a ·n pf road rna p/i mages/c 1404 28 04· L pdf 

1-3. Status Report of ALPS Task Force 
http://www. te pco. co. ip/n u/fu kush i ma-n pf road ma p/i mages/c 1404 28 05wj. pd f 

1-4. Issues List of Tritium Task Force 
http://www. te pco. co. jp/ n u/fu k u sh i ma·n pf road map/images/ c 14042 8 06~j. pdf 

1~5. Status of Contaminated Water Countermeasures 
http://www. te pea. co. jp/n u/fu k u sh i ma·n pf road map/images/ c 14042 8 O 7 ·i. pdf 

1~6. Additional Measures to Stop Groundwater Ingress 
http://www. te pea. co. jp/n u/fu kush i ma-n pf road map/images/ c 140428 08~j. pd f 

1-7. Mitigating Risk due to Implementation of "Facing" 
ti ttp ://www. te pco. co. jp/ n u/f u k u sh i nia-n p/r oad rna p/i rnaqes/ c 1404 28 09~j. pd f 

1-8. Addition and Replacement Plan of Contaminated Water Storage Tanks 
http://www. te pea. co, jp/n u/fu ku sh i ma·n pf road ma p/i tnages/c 1404 28 1 O·i. pdf 
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1-9. Additional Public Offering of Projects for FY2013 
http://www.tepco.co .jp/nu/fukushima-np/roadmap/imaqes/c140428 11 -Lpdf 

1-10. Application Status of Technology Offered Related to Contaminated Water Issues 
http://www. te pea. co. jp/ n u/fu ku sh i ma-n pf road ma p/i mages/c 1404 28 12 -L pdf 

1-11. Recent Issues at 1F and Actions Taken 
http://www.tcoco.co.ip/nu/fukushima-np/roadmap/images/c 140428 13~j.pdf 

2. Dose Rate and Gamma Camera Investigation Plan for Units 1-3 Reactor Buildings Upper Floors (4128/2014) 
(only in Japanese) 
http· //www. te pea. co -i pin u/f u k us him a-n p/h an douts/2014/i m ages/handouts 1404 28 06-1. odf 

3. Gamma Camera Investigation Plan for Units 1 ·3 Reactor Buildings First Floor (5/8/2014) 
(only in Japanese) 
http· //www.tepco.co .jp/nu/fukushima-n p/handouts/2014/images/handouts 140508 07 -i .pdf 

4. Visual Inspection Results of Unit 4 Fuels (5/1/2014) 
http· //photo. tepco.co.jp/en/date/2014/201405-e/140501-01 e .html 

5. IRIO Workshop for R&D on Innovative Approach for Fuel Debris Retrieval (4/25/2014) 
b.UPJLlrlQ_,QLiPLfQL7.P§t9QJ~::~f2? 

5-1. Current status at Fukushima Daiichi Nuclear Power Station 
http://irid.or.jp/debris/S 1-1 E.pdf 

5-2. Status of R&D for Fuel Debris Retrieval 
http://irid.or.jp/debris/S 1 -2E.pdf 

5-3. Innovative Approach for Fuel Debris Retrieval, Results of Request for Information (RFI) 
http://irid.or.jp/debns/S2-1 E.pdf 

5-4. Project Scheme for Decommissioning and Contaminated Water Management and RFP Schedule 
http://ir1d.or.jp/debris/S2-2E.pdt 

6. Cooperation Statement with Sellafield Ltd. (5/2/2014) 
http· I twww. t epco. co. j p/ en/press/ corp~c om/re I ease/2014/ 123609 7 5892. h tm I 
http://www.tepco.co.jp/en/nu/fukushima-np/handouts/2014/imaqes/handouts 140502 01-e .pdf 

7, Nuclear Safety Reform Plan Progress Report (FY2013 Q4) (5/1/2014) 
http://www. tepco. co. j p/ en/press/corp-com/re I ease/2014/ 1236098 5892. htm I 

7~1. Overview 
http //www.tepco.eo.jp/en/press/corp-com/release/betu 14 e/imaqes/140501eO101 .pdf 

7~2. Attachment-1 (only in Japanese: 16.4 MB) 
http.//www.tepco.co.jp/cc/press/betu 14 j/imaqes/140501jO1 02.pdf 

7-3. Attachment-2 (only in Japanese: 881 KB) 
http://www.tepco.co.ip/cc/press/betu 14 j/images/140501jO103.pdf 

All the best. 
Kenji 
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----- Original Message ----­
From: Tateiwa Kenii 
To: Tateiwa Kenji 
Sent: Friday, April 25, 2014 12:12 AM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, April 25 at 3pm EDT 

Nuclear Sector Colleagues, 

Please find below information for today's Weekly Fukushima Update Call. 

[Date/time] 
Fri, April 25, 2014 at 3 pm Eastern Daylight Time 
(No call next week. Next call will be on Fri. May 9 at 3 pm.) 

[call-in information) (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I \bJ\6J I 

[Major topics] 
1. J·NRA Contaminated Water Working Group (4/11/2014) 
(only in Japanese) 
http:/ Jwww ,tepco.co.jp/nu/fukushima-np/handouts/2014/images/handouts 140411 04-j. pdf 
{page 4/153) Groundwater contamination monitoring data 
{page 16/153) Seawater contamination monitoring data 
(page 31/153) Groundwater flow simulation results 
(page 106/153) Options of installing roof on tank farms 
(page 1351153) Correction of beta-rich specimen due to "counting loss effect" 

2 Working-level Meeting of Decommissioning & Contaminated Water Issues Team (4/24/2014) 
(only in Japanese) 

2·1. Plant Status 
http://www. te pco. co. j pin u/f u ku shi ma-np/ road map/images/ d 1404 24 04-1, pdf 
(page 6/8) Weekly trend of contaminated water storage status 

2·2. Summary Status of Decommissioning Roadmap 
http://www. te pea. co. j pin u/fu ku shi ma ~np/road ma p/i mages/d 14 04 2 4 06~ j . pdf 
(page 2/19) Unit 4 spent fuel pool: 726/1533 fuel bundles transferred 
(page 7119) Seawater contamination inside the port 
(page 8/19) Seawater contamination outside the port 
(page 15119) Unit 1 status 
(page 16/19) Unit 2 status 
(page 17/19) Unit 3 status 
(page 18/19) Circulating cooling water system and groundwater control system 

(English translation of Decommissioning Roadmap as of 3/27/2014) 
http://www.tepco.co.jp/en/nu/fukushi ma~np/roadn1ap/imaqes/d 140327 0·1 ~e .pdf 

2-3. Status of Individual Projects 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 140424 O? -j .pdf 
(page 9/325) Small-scale frozen soil wall 
(page 11/325) Status of ALPS 
(page 42/325) Status of groundwater bypass system 
(page 61/325) Testing Sr-capture perforn1ance of apatite and zeolite 
(page 76/325) Inadvertent transfer of contaminated water to a radwaste building 
(page 93/325) Slightly contaminated water leakage from a temporary storage plastic tank 
(page 104/325) Tank storage capacity expansion plan 
(page 1201325) Revision of subdrain system restoration plan 
(page 136/325) Onsite dose reduction measures 
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(page 222/325) Unit 3 SPF rubble removal status 
(page 268/325) Unit 3 MSIV room inspection 
(page 282/325) Suppression chamber inspection plan 
(page 300/325) Remote decontamination technology development 

All the best, 
Kenji 

----- Original Message----­
From: Tateiwa. Kenji 
To: Tateiwa Kenii 
Sent: Thursday, Aprll 10, 2014 9:27 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri. April 11 at 3pm EDT 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time I 
Fri, April 11, 2014 at 3 pm Eastern Daylight Time 
(No call next week. Next call will be on Fri. April 25 at 3 pm.) 

[call-in information] (Please record your name and organization when JOining the call.) 
call riurnber: 718-354-1184 
passcode: I (bJ(6J I 

[Major topics] 
1. On-Site Coordination Meeting on Decommissioning & Contaminated Water Issues (4/7/2014) 
(only 1n Japanese) 

1-1. Status of Onsite Work Related to Contaminated Water Issues 
http://www. te pea. co. j p/nu/f u ku shim a-n p/ road map/imaqes/114040 l O 3-1. pdf 
(page 12/64) Contaminated water treatment in Units 2/3 seawater piping trench 
(page 34/64) Radioactivity in groundwater bypass wells 
(page 40164 I Status of ALPS 

1-2. Response to Issues Raised at the Meeting 
http·//www.tepco.co.jp/nu/fukushimawnp/roadmap/images/1140407 04-j .pdf 
(page 4/59) Addition of second layer of wier around tank farms 
(page 8/59) Installation of additional tanks 
(page 24/59) Groundwater/tritiu1n migration simulation near Unit 1 intake structure 
(page 40/59) Water-proofing measures at HTI building 
(page 45/59) Installation of subdrain water processing system 

1-3. Mid-to-long Term Plan for Solid Waste Storage 
http: I !www. t e pco. co. i p/nu/f u k us him a Mn p/road rnap/images/114040 7 05· j . pdf 

2. Fukushima Prefecture Safety Monitoring Council on Decommissioning (4/9/2014) 
(only in Japanese) 
2-1, Status of ALPS 
http://www. te pco. co. j p/news/2 O 14/i ma ges/ 140409a. pdf 

2·2. Status of Groundwater Bypass System 
http://www. te pco. co. j p/news/2 O 14/i n1aqes/ 14 04 09b. pdf 

3. Groundwater Bypass System to Commence Operation (4/9/2014) 
http:/!www .tepco.co. jp/en/press/corp-com/release/2014/1235426 5892. html 

3-1_ Photos 
b.!t.P:LtPhQ!Q,_!!:U29.Q_,9_g_j12!.~Dt.Q.1:1!~L~Q:J.~(-~_QJ~Q'.4.~_@t1.'.4.Q.4_Q_~:Q1.~.J1t.m.l 
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3-2. Video Clip 
http· //photo.tepco.co.jp/en/date/2014/201404-e/140404-01 e .html 

4. Establishment of the Fukushima Daiich Decontamination & Decommissioning Engineering Company 
(4/4/2014) 
http://www.tepco.co. jp/en/press/corp-com/release/201411235345 5892. html 
4·1. Overview of D&D Engineering Company 
http://www. te pea. co. j p/ e n/d ecomn1 ision/team/i mages/F u kush ima Daiichi Dan d D 0 1 . pdf 

4-2. Action Plan of D&D Engineering Company 
http://www. te pea. ca. j p/ e n/d ecomm ision/tea m/i ma ges/F u kush ima Daiichi Dan d D 0 2. pdf 

4-3. Video Message from Naohiro Masuda, Chief Decommissioning Officer 
http :I fwww. te pea. co. j pl en/news/Ii bra rv/ archive-e. htm I 

All the best, 
Kenj1 

----- Original Message----­
From: Tateiwa. Kenji 
To: Tateiwa Kenii 
Sent: Friday, April 04, 20141:37 AM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, April 4 at 3pm EDT 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, April 4, 20·14 at 3 pm Eastern Daylight Time 
(Next call will be on Fri. April 11at3 pm.) 

[call-in information] (Please record your name and organization when joining the call.) 
call nurnber: 718-354-1184 
passcode: I \bJ(6J I 

[Major topics] 
1. NRA Special Nuclear Facility Oversight & Evaluation Group (3/31/2014) 
(only 1n Japanese) 
1~1. Oveiview of ALPS System and Issues 
http://www.nsr.qo.jp/committee/vuushikisya/tokutei kanshi/data/0019 05.pdf 

1~2. Overview of Sub-drain System 
http://www.nsr.go.jp/comm1ttee/yuush1kisya/tokutei kanshi/data/0019 06.pdf 

1~3. Overview of Frozen Soil Wall System 
http://www.nsr.qo.jp/comm1ttee/yuush1kisya/tokutei kanshi/data/0019 08.pdf 

2. Development of the "FV2014 TEPCD Group Action Plan" (3/31/2014) 
http://www.tepco.co.jp/en/press/corp~com/release/2014/1235151 5892.html 

"FY2014 TEPCO Group Action Plan" 
(only in Japanese) 
http·//www.tepco.co.jp/cc/press/betu 14 j/images/14033110201.pdf 
(page 6/26) Cooperation in developing the "Innovation Coast" 
(page 7/26) Tackling contan11nated water issues 
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(page 8/26) Consistently achieving decommissioning roadmap targets 
(page 9/26) Enhancing equipment reliability at Fukushima Daiichi 
(page 10/26) Nuclear safety at TEPCO 
(page 11/26) Safety measures at Kash1wazaki Kariwa 

3. Contract worker dies in on~site excavation work accident (2128/2014) 
http://www.tepco.co.ip/en/press/corp-com/release/2014/1235120 5892.html 
Reference material 
http://www. te pco. co. j p/en/ n u/f u kus hi ma-n p/ha n douts/2014/i m ages/hand outs 140328 08-e. pdf 

4. TEPCO's Response to Fukushima Fishermen's Assotiation's Requests Related to Groundwater Bypass 
System (4/4/2014) 
(only in Japanese) 
b.!h~.;ILYYw.WJ5;!QY.Q.,ggjpfnf?YY§l?QJ.4Llrn1;Jg~.iJ!J::tQ~Q~;;1pQf 

All the best, 
Kenji 
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••~@§©~Mb~~~~!Z~~ 

· 9!~•liMtt:Bnm~J:~blct, 91~1::xrr u+BJJ!Z:i:t±:a:1§ u -Cv \160 

(a) HUt91± (bl :fili6liUt9!1IB: '"'""$ j;z'.I._"" 

0,l!fit{;/C:1J\1)\.Q@~) 0) 3zJ'ff f.J (b) : (a) 

W;B'ff 2.9kg/cm2 75.7kg/cm2 26.1 
( '.J ')- 71Z::~i3l!!l!Ri£\(f;3[)) 

tt!liiB~ 4.4kg/cm2 100.7kg/cm2 22.9 

*r~mm-~~bft•AA ~~~~~~~~~$~BJ~~~~ 
c~~~~$~•~1ct§~~~91~~~m~m•m@nmtt~~~-~ 

~~~h15L~, ~~m•m~~·~~m~M~16~~1ct~nk1::n~~15 
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[ ---] -,~·f;l,].l\·,1 1.i, ·1:.1-; ,', 11 ,I ;·'Ii 
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2. ~@ttB§0)3Zffl1J I !~niif.11!2.D. I 

• lili~m¥s~O)tt!JliO)s9ill 
~1::;ftl~ga1ct~7J<f*~1Jt1J1c <, ;J*al*m1JtJ*t; \t~_hs-1::1ct:tt!J•(!)~ret~©1Jtt~tt15L c: 1::JJ: VJ, 
~M~1=~~~~~t~~15c:m•(J)~m~~~15cc:B~15mc, ~m~~~G~9cC:::. 

m®m®nc~-~~W)m~•~tt 

~1-~~~71·~9~1••~~~~~~~~~&~~ 
~i\.~~*14 CF~2) ld:ili?:'ITB~/;:::~B:AE' 

• ;j*6i.i~m~ : 5 [Q]** VJ Jffi v 
-20°C, +20°C1:f~tL-i:'tL24B'ilFa~C' 1 [Q] 

•f~~EE : m~l:ill 

;**aRi2m¥ 1:f 5[Q]** VJ Jffi9<=e::1;::: J: VJ -,illEE~-m~iJ'l@'ld: 1 /3Hl@' 1;::: flt 
1'9~<=C::1:f~t8~ 

(1)).l\l~1iiilif!1/liU ®i.!ll~1iiilif!111J! @TN C®/CJ)) 
(kgf/cm2) (kgf/m2) (%) 

36 13 36 

•;J::t~11i~l::il'Sti \-CitlJ~(J)~!ilm1Jti1X"F915 CTI~~'l11Jt~1$. 
•~tITliJcpm;J::t~_tgc&U)l]'i)l;;l::~~t~©'~Wld:li:ttll G -c1i \JJ:ti \me, iil~m¥f~m 

~~Wl\m~31l1<11J:t; '· 
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l0~1J: xrr m ~ c: ~. 
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- - I ---- . - ·--:;~ ..:_ • ~--· ft\...>( 

' 1 • tt1 T/B ~ tt.2T 18 ~ {I ~ frsr 18-; ' #4 T:;s 1 -1 
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r ' • . -

13 

10 11 

/j} 
.// .. /;" 

..----~~ ~ ~ I .......__ 1' ~ •1 ''· --- --.,.. ~I j ~- . I ,, f.·~ .11-:;-~_-1 '' 
11·, ~--~ z< ~---·. • r 1i ' ... ' ·- f ~ I' ' I - ·_ • _. L.::' 

:tfl!J$ Cm) #2R/B #2R/B #2R/B #2R/B #2T/B #2T/B #2T/B #2T/B 
9 10 11 12 13 14 15 16 

MMR - - - - 1. 70 3.80 3.80 1.70 
~ 1 iJtJll: <tB 1.24 2.01 1.96 0.50 4.87 4.01 4.23 4.98 
:a:~ 4.95 5.69 5.39 5.18 5.74 5.80 5.96 501 
~2iftJll:ffB 1.49 1.93 2.36 1.88 1.80 2.61 3.07 2.73 
;\1lll *i'I v.P *Ji 2.83 1.90 2.09 3.69 1.63 1.16 1.63 1.70 
~3iftJll:ffB 0.50 0.88 0.98 0.23 0.99 1.39 0.67 1.23 
*ll.*i'Iv.P*li 0.34 0.37 0.33 0.33 0.33 0.44 0.46 0.39 
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I '°' - I I " - • • , • --:-:---:-, :::;;::_..;;::;:::;. i--;-.-;;:.-·~------ I • 

• I ' ' I j I ... ~ t • ... • ' " • 
" •• -' ' ' <'= • - - I -I· " ~ , " 

- • '7\ • \:, I [ '1-1 ' • l r ~f i f .--;:- r~ 
J', • • >c , .... ~ • ( 

- - , • .,, ,.. I---- . ~ ,.,. __ °'--:;~ • ..:._• ~--· ft\...>( 

tt1 +1s · } tt.zr 18 ~ ~ ~ frsr18-; $ • ' #4 T:1s 1 -1 
2 23 

' ·;I 

-~-. L) '" ---'' 

\ ..-- ,r 

-·:ll - 1 24 .11 ,~ T .. 

'-;;== ...... -...,111111~~- .' :
1
': 1. 8 1 9 i . ~"!if, .. · .! . 1 ~];;, ·J. . : -."'·-· 

. . .. I. . . ) , • , ' ' 
• r ~) ; . 1 _7 20 __ '. . ,. I _. , . 

11 _ ~sl _ -~ =;n4R/B 
1 c1.~·\ 

· . 11 ~ • I 
r ., - -· 

/j} 
.// .. /;" 

..----~~ ~ ~ I .......__ 1' ~ •1 ''· --- --.,.. ~I j ~- . I ., f.·~ .11-:;-~_-1 '' 
11·, ~--~ z< ~---·. • r 1i ' ... ' ·- f ~ I' ' I - ·_ • _. L.::' 

:tfl!J$ Cm) #3R/B #3R/B #3R/B #3R/B #3T/B #3T/B #3T/B #3T/B 
17 18 19 20 21 22 23 24 

MMR - - - - 1. 70 3.80 3.80 1.70 
~ 1 iJtJll: <tB 0.51 1.49 0.94 0.00 4.61 5.35 3.75 3.30 
:a:~ 5.55 5.88 6.31 5.97 5.44 4.61 5. 17 6.19 
~2iftJll:ffB 2.24 2.86 2.83 2.49 2.87 3.07 3.47 3.02 
;\1fll *i'I v.P *Ji 1.29 1.50 1.28 1.53 1.62 1.02 0.87 1.29 
~3ilEJll:ffB 1.97 1. 12 1.39 1.56 1.00 1.57 1.91 1.36 
*ll.*i'Iv.P*li 0.56 0.80 0.59 0.50 0.71 0.41 0.56 0.72 
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I '°' - I I " - • • , • --:-:---:-, :::;;::_..;;::;:::;. i--;-.-;;:.-·~------ I • 

• I . ' I j I ... ~ t • ... • ' " • 
" •• -' ' ' <'= • - - I -I· " ~ , " 

. · 70 · "' r·l-1 · · l r·r fr·~-~ J', • • >c , .... ~ • ( 
- - , • .,, ... I---- . ' __ "~ ~ ,.~- °'--:;~ • ..:._• ~--"----~- .>( 

tt1 T/B , / tt,2T /B ...• ' .,-1 ' #ST ;B_; ' tt4 T/B I -1 
LJ I q>30 . 31t? 

' ·;I 

-~-. L) ,,, 
-·"' 

\ ..-· ,r 

-·1l 32 .~ :~r ·· 
~ ..... =-....--1,1il:_ I_~- . ····. . ., . ,~,If : 6 27 - ~1~ -~. -: -.. _"' __ _ 

. I ' ' ) , · • , 1 , 
j 1), ;' I : 5 28 ,~ I• 
~ t ,-__ I I 

-- r ' , :J±-:m.· . _J s· .. ·1· - - -='*"4R/ . ·1 J. .. ;\ 
I i . - r·~·J" j.,.,, .. ---~ 

· . . 11 ~ - I 
r ., . . -· 

/j} 
.// .. /;" 

..----~~ ~ ~ I '-· 1' ~ •1 ''· .-_ --.,.. ~I j ~- . I ,, f.·~ .11-::-~.·1 '' 
11·, ~--~ z< ~·--·. • r 1i ' ... ' ·- f ~ I' ' I - ·_ • _. L.::' 

:tfl!J$ Cm) #4R/B #4R/B #4R/B #4R/B #4T/B #4T/B #4T/B #4T/B 
25 26 27 28 29 30 31 32 

MMR 4.90 4.90 4.90 4.90 2.86 3.72 3.72 2.86 
~ 1 iJtJll: <tB - - - 1.87 3.48 1.33 0.54 
:a:~ - 0.91 - - 608 5.21 5.65 5.64 
~2iftJll:ffB 3.09 3.24 3.25 1.60 309 3.50 3.56 3.65 
;\1lll *i'I v.P *Ji 1.32 1.36 1.65 1.28 1.31 0.99 0.87 0.33 
~3iftJll:ffB 1.52 1.41 1.76 2.46 1.37 1.96 1.96 3.42 
*ll.*i'Iv.i>*li 0.91 1.15 1.22 1.15 0.93 0.66 1.01 1.06 
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< ~=!5 > ~J¥cp1~1Jilli'"CO)~Jiiti/JBff.i · r~~7J<EEBff.i · fiii"Wlliiti/JBff.iO)~ie I iAlliiirll!lll2.B. I 

#1T/B 
# 1T /B ( rp 'C') 11! f.t tJ :Sf J'j; ( kgf I cm2) #1T /B ( rp 'C') F,j~Ji*J±;StJ'j; (kgf / cm2) # 1T /B ( rp 'C') 1'i"~f.t tJ :St 1iJ ( kgf I cm2) 
0 2 4 6 8 0 2 4 6 8 0 2 4 6 8 

-2 
Y ll!!lt lM~W i~llil~"'.J_V_ -2 -2 

--~---------------------
- ------e---o--

-6 551J!El51! 00 -6 0 0 -6 0 0 

r~ -JO 
---------B&-------------

~ -10 
- <;;)---()-- - - - - -----------------

E -10 
-----B-&----------------

a. a. 
0 fi~ 00 0 0 Q 0 0 0 

~ 

~J! -14 ll!j 14 I~! -14 
!11! ------------~~---------- l!l:i ---&-~------------------ ~ ------~r~---------------

~32;.~~B~ 00 0 a 0 0 

-18 
-c!Jl!:!'~All::::::: % : : : : : : : : 

-18 -= = =::'?; = ~~ = = = = = = = =-= = = = = = = = -18 =======~=~============== o JJ2A.'1; oo ~3)/E'S_IM 0 0 0 ln17t 0 0 0 f,il,~:I: 
====~:::::::::::_:!::: ====""'=@======' = = = = = = =""""' = = =' 

u t-tt!"fJl<1!.t"fltt :¥1:!W.li&P6~ o Jl!!"F 11< fl& "'F f.t'. 0 lt!!"f ;}(, fll "F ii 
- 22 ----tt!Jlj(El;l]LJ -22 - - - - tfl!f\Jli&VJL) -22 - - - - JtJ@[EtJ)C) 

#1R/B 
#1 R/B ('I' 'C') §lf,l;tJ;Stl\i (kgf / cm2) #IR/B ( rp 'C') F~~~Jkf±:Stl\i (kgf / cm2) # IR/B ( .P 'C') 1f >~a; tJ :Stlli ( kgf/ cm2) 
0 2 4 6 8 0 2 4 6 B 0 2 4 6 8 

-2 -2 -1 
y_ l~l1$_ ~~MJ1} j~~LY- _________ 

--El- --------- ---- - -------e-&----------
-6 53LJGtsl~ 00 -6 0 0 -6 0 0 

-~- -10 
-------------efr---------

" 
-e -G ----- ---------&-~------------" E 10 ~ -10 a; 

0 Ei!il oc 0 0 0 0 0 0 
~ ~ ~ 

11!! -14 ~:>:-~:!n- - - - - - - - - - -ii- - - - - - ll!j -14 
--~~-~~-----------------

ll!j -14 
----------~-1!;:----------111! ~fil~G'12f _______ ---i%----- !Ji "~ ---------- - ----------

ii - - - - - - - - - - ~\~\-------------------0,.0,.----- --- - ----------------
-18 ~~~~---- ------ 00==~~ -18 =-= == --~~~~r--------- -18 0 l\l.iA 0 .Nl.k 0 ll!.:!X. 

11!rr * iB. "Fa 
tElfnW'BrE r11rr *~a "Fa 11!!"Flkf5:T1~ 0 0 0 

-22 - - - - li!dt:irs:t;rJ"J -22 ----tjl>_Jlrs:t;rJ') -22 - - - - tl!!Jti!l'S:t;rll) 

ti. •l!!f•ti II 
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#2T/B 
#2T 18 ( Ii' 'L' l :'!':It :!J :>:i'<t ( kgf /cm2 l #2T IB (Ii' 'L' l r,i~'i\J~II:>:i''it (kgf /cm2) #2T 18 ( Ii' 'L' l 'l!>!Jlt :!J :>:i'<t ( kgf/ om2 l 

0 2 4 6 8 0 2 4 6 8 0 2 4 6 8 
2 -2 -2 

\! ~~ (MMR) ~:l'l:~L11\.Jli 

-6 
- - - - - - "{Jft- - - - - - - - - - - - - - - -

&-~---------------------· 
----e-~------------------

-6 -6 
~ 1 jf2\5!1 ro 

0 0 0 0 

J 10 
-------tu-----------

-~-~--------------------· 
~ -----~-(!------------------J -10 
E 

Bl~ 
0: -10 

0 (l:) 0 0 0 0 0 0 
~ 

~ "' 
11!.~ " 14 -----------er----------- I!!\ -14 I!!\ -14 

------e-~----------------I~ I\* 
-<r-e ---- ~ i52jffipqg~ m 0 0 0 0 

0 >!! \); - - - -{)"I - - - -.;- - ------- ----o--e----· 0 Wtt\ -- -- - - - - - -<c)- -t)- - . 0 >!!<* --" 
-H Co %ffi*'1~1-'i5!1 " 18 0 0 18 0 0 

lt!ll'7kfltl'li ; ; ; ; ~~~~~:l;: ----i- "~ --- ±t!rf;il<.f!J.Tlt::: -------~-i- tttrf1k1liT·Ii: = =: 0 ---- -- --- 0 ------- - -· 0 
---- -- --- --" ------- - -· .... lt!l!il&tJJ") ········±t!!lil&tJJ'J ...... t1!!1il&trJ') 

-2l -22 -22 

#2R/B 
#2 RIB ( Ii' 'L') g: It :!J :>:i':ffi ( kgf/ cm2) #2 RIB ( Ii' 'L') llll 11*7KII :>:l':ffi ( kefl cm2) #2 RIB ( Ii' 'L') :fill!Jlt :!J :$:l' :ffi ( kgf I cm2) 

0 2 4 6 8 0 2 4 6 8 
0 2 4 6 8 -2 -2 

-2 

_ fi (MM~J _o~~l'ZJc_ -6 e--e--------------------· 6 -------e-~--------------· 
"6 0 0 0 0 

" JJ!EG!it. ~£ "" D --- ----fJ--O------ ------
,~ 'E 'E E 

- r1!l 0: -10 0 0 0.: -10 0 0 
0.: -10 no 0 ci 
0 ··-~ --e--e--- ~ --- -----l1--G----- -----
~ --------------5~------- I!!\ -14 0 0 I!!\ -14 0 0 ru! -14 ~2JfilP-1l?i~ uo - - -('!-< -!'}<- - - -------------· !~ ---------~-~------------· ~ ---------------~r------ I~ 
;:. o w1;1; *rn*nli~51!!l oo 0 0 0 0 

tt!T7'1<1''1> ;lil;l~ = = = ~ ;;;;~;;~;;;: 
0 I,lil.1:1:. --" =========~· 

0 11.1' () 
~ ---- -18 --" -18 --

0 ±tlf"F.JK1tf'F1& 0 i~lT ;K 1J:l:Tltr - -- -- --ttll~!Z:tlJ') 

----:ft!J~[Zt)]~j - - - - :ft!J)i[>l'.l;JJ!-J 
-22 -22 -22 
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2 "l'lll : 140 340 690 3.? 0 0 NDl7 .6 I 
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11 0 270 r; 50 1 ,300 ND(8 .8) 

3 7 84 200 1 ,600 ND(4.0) 

45 100 200 7SO NDi4.3) 

51 130 230 530 ND(6 .3) 

• 72 1 90 340 190 ND(5.5) 

230 440 880 21 0 ND(1 0) 

3 &Ill 1 0 24 5' 650 1 2 

4,7 1 0 18 NDIZ .8) ND(2.3) 

m 25 68 68 55 ND(3.5) 

El 330 800 720 800 ND(14) 

920 2,500 24 

* N 1 4 l::'.-v 1-0)H · 3 l;::JC\"C , ff:~ tiN DC: t;j;? "C~ I l>;: l::tJ1 6 , 
i'iBtfi~~liffiGt<:M~, 8,900Bq/Lo 
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4; 
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4~tl j 20 49 

5 .8 1 5 
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1~.Jti ND(0.97) ND(0.97) 

ND(0.66) ND(D.71) 
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s .2 s .7 
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2&1~ 1.1 2 .2 

13 2.7 

3~~ 4.0 1 1 
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4&lll . 
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N141::'.•Y I-: lJZ/iX26$5,EJ15 E3 
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ND(1 J) 7 7 0 ND(2.3) 
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62 320 32 

ND(1 4) 490 ND(2.3) 
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ND(13) 1 8 ND(2.2) 

ND(11) 55 ND(1 .9) 

23 I ,1 0 0 ND(2.4) 

. . . 

. . . 

. . 

ND(11) 11,000 ND(1 .8) 

. . . 
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ti -11 :&lJY:; ti -if\!v ~ l <D~!fi!'6"'1!lllt;J:R~r"J 

~ I ! 

: ! RP V :A~ t'71'~ 

I lllit~' e RPVtlil#d /7/1'-t\;flltlfi!J:itt.:~IJlillifilli 

; ""'4' 
~ ...... " ...... . 

~ :>"'"C'< :• 
• . ' '1-: . '!I 

t tc1 

l'l!lltt!li 

RPV:'ll'~:A;li-e 

i!.n. , .· ;!). •• 
. - I ' , . 

- ' i i. I I 

. u·····+·· .:,~ . ' 
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. t+titt' 

RPV;li'~:A;li-e 
/ ,,,,,.,,,.,.. 

Jll<i-J,j;J"" 
,......,,. .. / 

I' er( ' ,,,. .. iJ:,,Jf"JJ-'1 

7;,;IJ-11'!"" 

lg] Jijl 1illi ~ ~ g~ {ii: 
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~MAh-r~-~~~) ~~) 
1• l!'l 2' i 3' l!'l 

'T-7. it71<•<'!' ~q.::m~~ it71<•<'!' "'"iii! ~71~1!i~ '!4.R~j~ 

25·1 58 39 38 
:>5-:> 59 360 40 360 39 360 
25-3 59 71 61 

~MAh- rQ:i].m > 
1 <}II\! 2-i;}ll\! 3<}11\! 

'T-7. l'i'111ii1'1Ul!· !;"'1-$-':U~ l'i'ltiil~iHl· E"-=1~ il'1111>~1Uli · 'S:i.=~~ 

25 1 0.188 0.113 0. 112 
25-2 0.192 1 0.118 1 0.115 1 
25-3 0. 191 0.213 0.182 

* ;11JHill'!'~'i\;tt:ill = aB(P/A)/fc +aB(M/Z)lfb lt!Jli JEAC4601-2008) 

T$•&~~~~) ~Pa) 
1 <}II\! 2 .. lll 3"Jll\! 

'T- ;:z i;t; ti s!ll <'!' if l111ii! i;t;tis!ll<'!' if l111ii! i;t;tis!i<'!' 
25-1 195 105 130 
25-2 727 540 110 540 133 
25·3 227 104 124 

* ~~(J)f.1.;t.J s!!i '"l;;tI~i'l~c~(J)'5t.J sll~&li 1c: :t:;::; ~:*~&~ilgii.!l L;z: 
15\~)(ill; [.,ft1illBJ<9, 

ifl111i!! 

540 

I i-t©~,i~ilsmi~ct=Sl.~-t, iiiiJ~(ifii f: ~mi; i:. I 
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;:111~ 10'¥ 13kf: 

lilfillil~ll 2.15 2.44 
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':r-7. (MP a} (MP a} 

' -
' < i~ii!IJ7- :Al<:'.Jc le> ' 
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' : ~=~;:~ ::~~:::::: 
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al'ftli*.Ell : 
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l~fiHi 1.11n sm"' if@flll 
l~ I!!' 

':r-7. (MP a} (MP a} 

25-1 117 423 3.61 
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l~.~1j·L l ~ . 
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.... <.,,, \ 1r1iffi lll1'itt"3J:J 1EE1.rn+~11} 
l.fi;j ~I ':r- A 0 'If,+ ,o b /fb I -~"'111! I lWlt 

~ ~1 1~ 1 M2 
25· 2 0.946 1.05 

('l:::i5.L>.if;Jt'- I-
25· 3 2.354 0.42 
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-+ ~ti&,:?L''tli, i¥11~!f!fl~IUI ( i"-7A-~ti:?.,t/ l";fC•-tlPi• 

~flliTQttC) •flilO)Mitfti!N), ••O)nttt!l!IJ!li~1"L'<. 
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(Journal of Nuclear Science and Technology - Special Issue - ) t:filt(..,, 
-~l\O:>•IWGftfitll?f.:. ( *~ 7-S~flll.:P~) 

e f!mlfthilW:..J • PCV /RPVO:>fl:t:t!li!!fillit;:llJ't-9:W:P,1Bfi( M 1 l§l. it3l§l) 
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Start of the Ice Wall Construction 
<reference> 

May, 30 2014 
Tokyo Electric Power Company 

Installing casings of boring (outer pipe) and implanting freezing pipes to places excluding underground piping 
penetrating areas, part of the construction of the ice wall, has been started on June 2. 2014. 

N...d-1 
Basic plan of the ice wall (freezing pipes and freezing plant) 

·,•;;Jll 

1

, Approximately 500m. ______________ 

1 
#1 #2 TIO #3 T/8 1----,;;;;:;~·1 

App. 20Um l~~ 1#21 1#31 I #41 
I R1B J lliLiJ ls&J 

\ IG@ ll!lftll (~991~01 ~lpft§) 
_____ _Fr!e.zin.11.el_an_t_ total length: app.1,SOOm 

10Um Specification of freezing plant (set on 0. P. +35m base) 

1:mmr..l!ll 

' I 
' r----, 

App.stm D . 
~ 
Aoo. 75m 

~· ~-~-~-~~ 

Freezing capacity 

Freezing plant 

coolant 

Temperature of at plant's outflow 

261 kW/plant 

30 plants 

Calcium chloride solution 

App. ·30°C 

We cool coolant to about ·30C in freezing plant, which runs into every freezing pipe through coolant pipes, 
and make the ice wall. After circulation, return warm coolant to freezing plant and cool again. -•• •lll•tJ * Th~ nl::::in ic:: ti:imnnr:::ir\I ::::i11rl ic:: c11hicif't tn rh::::inl"'ti:i rl,o.ni::inrlinl"1 l"'ln the:. i:in\1irf'lnmi:int 
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Drawing of the Frozen wall blocks 
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setting 
free2ing 

pipes 

(hill-side) 

SBtting 
froeling 

pipes 

(sea~side) 

... 

Building Process of Ice Wall 

4BLK "~'" ~· ~·~ ~~·~·~•r I 40 
building 

Group 1 an:! 2 hill -side 
5BLK slopefaoo I 199 

6RLK Grour1 :'I RIA west I 177 r r:i f J r 
--

7BLK I Group 4 RIB west I 129 

8BLK I <color 1n.;lex> Group 4 RIB west I 91 C:::, : prepar~11 on ~nd 
-----+--------"""---+--~-+~--+----+--"""---+---+-+---+----+_, tt"rn~or~IY<"Xt"(<Jtl(Jrl 

9BLK I sea-side impermea~le wall I 70 
south conneGtmn 

_._._, ~ dnll1n~~"do\Jn<l1ng 

------+--------1--+-+-+--1---+--+-+-+---1---+---+---+--+--1«-l oth~r r,or,$tru(t1on ---
1 OBLK Group 4 R/B south I 

11BLK Group 3 T /B sea-side I 

Group 1 am 2 r /B sea 
12AtK I side 

13BLK 
sea--side of m. 1 I 

82 

230 

194 ~::;:=:=. . :;:::? ..•.. T .. : r 
58 

l .. : l : ... J I , . 
~~'ec~1~ alter corre~t1on ol schedule] 

- : u11do1 ~found ~' p1nr, ~~11etr~hrif, 

cordensate tank 
~~~~~~~~~~~~~~~~~~~~~~~~~~~-

setting up of coolant pipe 
..•. ~.L~·"··L .. : .. L: .... L .. : 

, _ _I__,_-· -L _. -, __ ] -_,_ -
L~~~~~~~~~~~~~~~~~~~~~r~~~~t~~~~~~+~~~~~~1~~~~"T'~1'~-~~~ 

setting up of froezinJ? plant - '- >d.,'1:1,)l.,rt 

setting up of rmnitoring facility 
settirlJ! up of irri,;ltion well 

r-: ---1 ---, -r ------r ---.--1 -~ ---r ------r-: 

workout ard tuning u1 

•The number of pipe is temporary, and may be subject to change depend on the environment. 
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Building process of Frozen pipes 

• Set frozen pipes in the ground, and connect coolant pipe circulating coolant about -30 °c. 

Casing of drill 

u 
Drilling by rolling bit at tip Protective of wall around pipe 

(cement bentonite) 
i1nplant frozen pipe 

... 

i/ 

water-barriflr li3yf!r 

Perv1~u~ IRver 

working days : app. 2days 
<in case 30cm depth> 

•• •lll•tJ 

Casing-end stop 

I 

working days: app. 
2days 

Total: app. 5 days 

I 

working days: app. 1day 

I 
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Started building of frozen wall 
<Reference> 
June 2, 2014 

Tokyo Electric Power Company 

On frozen wall construction, we had started drilling to set freezing pipes at 
4:43 pm on June 2, 2014. 

l 
State of construction 

Drill part 

.···'-.. . ,. ,,(•_,,,,_., 

• 

Photo: June 2, 2014 
Credit: Tokyo Electric Power Company 
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<reference> Drawing of the frozen wall blocks 
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<~~3> FS*~l;::(f=Jl)~Ji~~I~,~G) 

C1)~m~uro•~·~~~o-cm~~aroM) 
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EE1J'1-:J 

J~,~~;·15~ 

''/l[JIJ'-l±A 
j ?:!517-V/:1 

c~~fltt) ····: ...... /~~~350--C§t:fI)-.---

[ 

5f321J--:Y::..:'.'/.j>300 (Lj.J~) 

I.I< r;cJ;_'~l'11bctil_~I __ _ 
[], 
1 161l~M 

m J~i!i ="----r 

~l~m't~~ 
1'Fl'l3EEJJ<.kPa> 

bO 

'° I 

40 
I 

30 

20 

10 

5 10 15 20 25 30 

Ri!!Fffi<rnin> 

~~EE1J :A 7 'Y :1~ 

< 9}. ~O) J~~.& l\O:>lt.7.l< > 
Step1 : m17-V':J'.1 (<.6350) /;::J:.~~Hlz0)1 

~HL:'!l'c Id:, t;JJJ6iJ:!~6lliEliliil.::x~ !_,, T, 2cm a9"k 91'!1' 
ci.fT~HL 

Step2: 12.)( )' r :':2J[;:'.7Ji.A3'ttffii: 

7-V::; :'7P5HlGI.:: llllieMll'.;1,.\ l/, 7-V::; :'75'Lqml!.J1 

WJ6•mc~~Q~~T7-V:;J:'.1~kTctt, WJ6 
:11w;rnn::nti:i~ 0 

Step3: m17-V':J'.1 (<.6350) IZ::J:.~~u:rL-=t-0)2 

WJ6iJ:!RHR2cmC~I_,,"(, l~R*rom~a0b~ 
(ffl\7.l<~HL) , PJiiEi?l!c~<::~HL 

Step4: m27-VY'.?' (<.6300) /;::J:.-8~u:rL 

9~ @'Olin Ai?l'c c rq]~ l~kWi?l'm~T~HL 

<~~~n> 

l§!E3fl~:~1i?J~it,~!(J)~D1§ I 
ill:<EIT.!JP~10. 20. 30. 40. 50. 60kPal.::xrrL,,T 
, §lJ!l.::J:'Qi)ij,j;;{.G ifilmhlUfft.JJ/211!1J C85t307.lrs~ 
CSB!llliff JJstcp) J {l'!iai:il 
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<~~3> FS*~l;::(f=Jl)~Ji~~I~,~® 

(2) ~~~DO)*a~ 

ll~&3it~~it~*l5~--~ 
i)!.}·/:Fff_tlkPa 10 ?O 30 40 50 60 

JJ<!lii±JJkPa 10 10 10 10 10 10 

'?!llIT!JinMl~kPa - 10 ?O 3() 40 50 

?l:~l:tt!CJ;J.irel:kPa 
CASE1-1 

ll;'t C\l'lllll NG 

~;~ 57iff 5~dt il§kPu - 10 rn 2SJ :is 48 
CASE1-2 

Jil7; C\'11111 OK OK OK OK OK OK 

~5il,ff]~~f~kr'a - 10 20 30 39 49 
CASE2-1 

;imx~ '~im OK OK OK OK OK OK 

ti'~EE~ri\Jlfll1kPa - 10 17 26 35 44 
Cl\SE2-2 

ifiiifat~\ffilm OK OK OK OK OK OK 

".i:l~EE~J:J.ff§kPa - 10 17 28 40 50 
C/\SE3-1 

friJXG\f§ffll OK OK OK OK OK OK 

"'i!il±!ICl:I liikPa - 10 19 30 40 50 
CASE3-2 

lil ;{" 1'j 1111 OK OK OK OK OK OK 

CS" !!\l:tiil"J li!ikPu 10 18 26 32 37 
CASE4-1 

lil ;'t" jg 1111 OK OK OK OK OK NG 

c;':Vi,ff&md:iilfilkPa 10 20 30 40 SCJ 
CASE4-2 

Ji17'clBllll OK OK OK OK OK OK 

?.:: ~i\-~~'7- :::Zld:p.24~~.l'l 

~~&3it~~it~*l5~--~ 
a!.}:/:Fff_tlkPa 10 20 ~10 40 50 60 

;J<ruil±JJkPa 10 20 20 20 20 20 

- - 10 ?O _,o 40 

~~F.f~;;'ii(/jj~kPa 10 20 29 39 
CASE4-1 

ftl?t.li\{gfflt OK OK OK OK OK OK 

g;g'AII~7iihJ@lkPa - - 10 20 29 40 
CASC:4-2 

l!i ;{" 1'!!! 01< OK OK OK OK OK 

. CASE1-11d:~V&J8J\,~~JYW~~rn~l11 C6ll:!Eff.!J1 OkPa) C'Eltll 
r;:::J; .Q;/f,ffi ;tu \1.J1o~8;;1ch!C:o 
if\- 1J :::; :'.1-Y V:::; il.lll2JiJiiili!l1.Jll!1~:!1 u Tu\ .Qt: !iAt u, ~~Bffil.l 
6l\-~~C' ld:if\- ') :::; :'.1-Y V:::; ll.lll2JiJiiiJ&{fl1§t: L, TW~~ uJCAfa51!, 
IQJflfO)'l\!ll(lcto~a-lilctvJt.i' ::i JC, 

. CASE2-21cl-EltllCJ; .Qilf.il::tu \lcl-o~!~eh1J;t)' '.) JC1.J\ 3'1,ji§ 
sl\~~ 0)~*11 ~ll'ilil ( ~ll::::EEE.!J 60kPa) C' '1- 9 EE O)jJ:& F 1.J'o~ 6,l!J 
ct1JC_, 

· CASE4-1 lcl- 3'1.1£8i\.~~J)~*1l~ll:~l11 C!ll:IEEEJJ60kPa) C'Ellll 
f;:::J; .Q:Jffi ;tu\"& U't- 9 ff O)it!; I' 1.J11ff6illct1/c:, 
-5Zi:lii1'111.J1i'ii'JCt11Ju \ crr~~·l'.l:1J'(Ji).QCASE4-1 & UCASE2-2 
~~D~~~l::'.~~~-%~~(ji)::iJC, 
-D, i!SJI::'.~ ~llG~fljitO)Rl\li~lct, :i:T, EltJ:!CJ;.Q:lffi::tv\ 
&U't-9EEi~l'ld:ii6,(Bct11J:1.J' ::i JC. 
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Carrying the factory made welded tanks into 
Fukushima Daiichi Nuclear Power Station 
•date: June 11, 2014 
•timeline: 8:21: enter port 

[am] 8:50: docking 
9:17: start off-loading 
9:36: seat the first on shallow draft quay 

<Reference> 
June11,2014 

Tokyo Electric Power Company 

11 :46: seat fifth on shallow draft quay (operation complete) 

'-~' 

-
~ marine transport on barge (1) 

t1 !f@JR'll:tJ 
marine transport on barge (2) 

Tl!l"C::O 
Photo: June 11, 2014 Credit: Tokyo Electric Power Cornpany 
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Docking 

•" 

Lifting (first tank) 

tt ~JR'll:JJ 
Tl!l"C:O 
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Off-load 
(first tank) 

Seating (first tank) 

Photo: June 11, 2014; Credit: Tokyo Electric Power Company 




