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.p, J-itr lf .-S eri'. trl r)\l rt f )1 ,f 6t{r-r csi rr JU- !lr& + .rJIr r'j s-)jtr
r!+ erjlr lS t : al s>l)j" e';r.l,- J,-l irF,f-i di at t'B ory .i, 4 g
r)l$ )rj dal dr-J' .p-J-.: Ll crLil 6l.bt 6JJ )r iJ 6>lJ! ot rj, r)tj at Lt .r'
rqL- ,o !-q oLr)tLl J,_l Ll .r.3L db 6t'ylel * ., J*i' nt)jt , 6)EijijL sry ,s y);lr

.sr! ,lri osULl sry g)jli 6t6-_trl
olj*6 , lr. 6t rrrJ sr, rs r:j+ .J .$ f3 s,-!-t-- 6l,rLirt j+ t^Jtj jl ;, )o
,+ ,fJi o:!r Jsl ! : c--+;$ trrl r+ ot, 6J!j ullJ .1 dUile;.al ;l; sry 6tsJ



I r u[t jtobiui djgi{

L LJ la& / .at o$ gjP qy 6t{l+;u , €Jjr { sl, rF_rr wLf 4r ,es _L-i ,rl) erj! 6GilU jr _cU 6rrj Lj .Ji?LJ qi tr. .!j + , +.5 li' wLJ *: ck {
.+l *rj F-F .F 6t,

--"or.-r-!ootr-,-,..*ur,1Ty-t cit'lsl 3) 6st p'rs o9l3r
r**-,,-"-,.dr,.E,::l;;;lr.ffij:j:,ff;f 

i..il:";r',uir .J J,tr op, 6jqi 6.^rri, , $lid r- -L "i .r"U, 
".,J. 

f;:.- _L)r L-L, , j nLt: .sL .d ,L- Jtid a+j st ;: r.r2u 3-, .rrtJ-fd it i.{a_ /6

Lfu- r .-.r. . - - ., 
ttr{.'F ** r=.!t! ri: r F rv,* oo,. rr. r'I1..-,, e,;.tid aS rrr, jJJ otj+, &)r  .;J u+ JJ o)U:& j, o.r"*ii. rr, .

1i-r..t-rr.lL*.;tc-r.at.;LJdtr& c,! srly ng rr Ltr c.lJ.*;j.J nLlit df!-t { _Ut ete al a,;L ro ;!- os: .r- {, $qd s>X-t oltr;t .;r,r,t
.Lt "$ .)L:l

LiL .,i..r,r . r. ool'tu'n.rlJs

, J:;.',,.'.il .T:-t. :: "'j,':''r rldr irro u:irir oF { .r-.r ),r.. r a !L-ie- -)r i !,* Jjy s e' h "yn tr+* 16.p ro.rio Js, 5;;gsL'J& J'* { til Jt'tid 4, *t.$ *)ri ; yrr;J c> { _q r.-**i.-,jo, -".+!r Ld t't; ;t jL tr rF J& dLt, L-, .rr.ru!t

nd,. .L-i 2- 6r1a ai 4f dFJ 
g;,rrJs ors,i +,a)Li

a5 a!_rt_.j 6JrJ' o6ij ;t 6t u)t; ..f-i ,o ;l ,r
:Il,:,ft :.r"- 

FFp ,t& dr, (# €L&r, o6! 4r J16ir-, irr rr,r rL-j, J"_G 
" ",, fi- ; :;_li.iT$ :?": "",.rl!' , .il$' :F-,J erl: .-- orrt ;, "*, ;" .],-trl! .c_j eEs

i

.l-i .$)lJ lrrrUL-l , tAJ.' L 6JL_j 6kbLi -'; sj !L* Fl {Lili Ll .Lt Jt--
e+ (TP:Inspection md Test Plm) OrjT , dJjli al- , rlj"€d sri rLA arLrs -t5 i

6l! , k--- dt_, dkllli 6rt> cri Jrd jt .5,_ ,r nl r-fgr arr \-\ ;E: ! bi L

sFd .t'i Ll .rr !l'J FFP 6L.rL- r 9i L aJl , olj*r jl .li p ITp ,r o1L at at
.sorJ:; > ;l "; ,l' d

4?f
"5-- 6Ui 61, -t:' J,_l rr l-l .al o$ .rtr -d' ri Oyji r erj! ste ), 61, sil* &)li
o!L-i* , .$jL- L-; d al .lr* ;,y;1 , d)jq cJ! .Ll .$ aj)' J'li rr oJL ..iiF

.srJ4 rlr! osLtll rry ;r;1 , ;;U 6qj.JUs u!-L , r)tlj 61,

6*91 ptit crbunJJ J tasirsl
Ll sLi, tr Ofjl dr) .drjl 6Ll d .J..' 5)r t) sitd (!tUI di r_! drjti fttl 6t,
s,-Lji n-gr.r 6LncJL! L- olj.{+- ! at sjLS 6t, lii ji 6rl, rJt, ;, )r J J}jd fbrl a5

rllt{F- cy a 411, 6t+fji cJi 6rl- -ljJ s:i 6kld jl .si Ja .al Jl5 .r)t) 6):J
F; L- Jt5 Olrr L .Ul o$ -i.F dri o o9. y 6lorrlsL-l ,r tr;; y_l ;l j2 .al

.&l os crb c:;i A Ll.i | 6 +t*
J FJ JJ .&tj- cjL dkl-Jl)Fr , b))ldL-l )r l) u el+l str.rrr .+tid U
..>}j rjj &-ts) FFP 6t')!* +! Jr .ur e5 L dGl olsrlr.i sU- !r +i L Lt Jt- el,t,
L-l .L+rjl 6lpJ *J' )J t'F t .$L ,$. Jtt*jt s,krl, jt $tJjs- u drr -t2 d JJ

.r;f d .+6 orl,U ,:J l9- ,. !ry
;--l .r:la Llzl 6r;L )LJ Jr s-{" os at rrls r95 ,; .jt+ rlatJL. .r-t !,*
a-' Ll sLl GL- 6rl> -gJ J,-l .r)lr .rL:l j.i u t et\ ct* : J-t dt{:JLi e -L5
.'rlr .ol;.1ry- , Jy ot-r, ii.!E .{:Jt g>ljt JF JU- Jt,3 ! rFd jf etL. ey ,j.tL

-5jLs9u3-brly
+rtji. LaJlr)U nl-lrl .al -jI". djjL d5, ca; .5,- 6:lc ;rLr -LJ q-l ju 9-11L,

si FJ sL;, Ll d*.U r* * a*t- sQJl-! sl,t & dL+jp J, .fu
'J:'

cj+ J, .g-+t dl .rr+* )lt t! d)jtt 6l)al , trs aJ rrj jrJ Ll Jts .L-l ...1,
.e cb.i+ erj! 6LauLl 6lr>l ; yes r! aJ rF qi .+ls. ur4 3-l,o *tu3 ;Gel
g--l .u7 .5.r1; q nr li !-li .irt us t, e!. J); 6la .]y ,o .uy eL:l , dr',j ! -t
; (.:; 6l;tJi;L1. 51 cijL- .st-l )6lL* .ClrJ" ! 1 ,,Lr yuH- .5Ja L- , )tJroJ{d tai)!
.;iy 6Lr + ce; q\ LJ yr;! 5,- ;ler r .dLa (third party) -li- d)jL !p

.ili c!l, ;f nb)s E *-:L .jrJ ,!



VU=l

pl.rj9 riluol

Jlr Ll (FFP) rrla- 61, Jrr 
-U" 

6brli- L .5?ud- 6', jt;{^, 
dL_jrl rrl d)jti JlJ,

, +jt .LJI rit .i.u jl o+! ..)* ..J er.;L arr ,Lj ,r t, ;rs j. .,q ,rs i,,_t ,.,ort
.r:iL dtr u.ats- 6lji ul ;t .rr; Jrr

,r-,ril+ '''"'
Js IlJd , "<?r lii .r jL; 6rL+ iijti J, sL .e )r drjL ! 6;g qL; JLr-t ,eJ-JLirl &tr J--t .rljd .r,rt dB .r;l !-i ,s. ,. ;U , o_tp !f *. _ 6r.r;SJiL F- rlrii .ur ojru ti ..,|J" ,_tJl' r .;lij ory ,. ar opo ".;Ul cr_;f-.Ll rlji{?j r)'JL' jt rt!-p OLt'lt 61, Jrta. ct nt=_: er;! atrr+ ..rS .yjf, o,.rl+
oL-t-l; cf'F- r aL-: or:ti oL*b.t+,ttJF sL 6r+ {+ .Sri. oA ,:r,L. ojri t-l .GL , s'lrU J".++ J.r. + J+IJG- rl,t drjL {! of, f, 

".4, O,;"*L!.jH lilrE;L )r.$rtr c.;, cLl.!jL s $, cl-tdta)tj:jLa:rri:;j* !;
erj! cLSl' rJrs .si du:_t L- rlj eL .:rtr :9; 611! 6Q:=.tLi .t_, ir-.O ,..JltijL jl ;, .sri rKrL* .(L;r .+! ! *l n'_ tsil- o,rro ;,*_ *!o.sl. d Jij' 1.8,s ; ;;U -tr L 5 (third parry; .pL cl! c\:'iJu.t+ Olr e I S< .j; dfj- dtb .jJ, , eU_ r. *_lj o,r;].1 ii.. .*J+Jrl e-jJd 6)Ljt +i jt b ,r { ar rr ci # e rr ..u: q_-r1r-;, S, "S urr, 1-u'r-5;:J kli i,Jt jt .S- rj dliFJLi JJt; *; ,7-t ,.5r1'lt_ i'J, ,-, ;r7,

1 u.ra; 
"J 

! rra -U; .!rlr d .Ji; L , tr )E ^, sltb,r4j , t,;lr) L-i-{ r, r=.ir.se J* ej! ,J 9t" talJL jt .ti / ar +{, Ofie r€,L J i- ),- jtst'6r) f ,r

.(jrtsd F .r, JliJr" ,o_r;u au- "d 
+L c:lr q9 reL L;s

.gli_Ub d-L^crt-ij -iLi. gta.ilL srtt 6tn.il lqj OrK oJ dtr jtl{l Jl,' d
t' 

=t;l-- 

ctr.s "r-e &L 4* sn it$tlel.ar.srr: o. u;rui i .l.r1r;r- ur
Jl JLrr { +t {t a+T Lt .sL dtr !ri, d6J-J; J*c rrfr orf | *l;q * r" i"t.i

.dLd {J- .t) e-iif) t grtis .r7



Pt,,'

H,;

H.:

H.si
6'
F:
F-
E,;
#::
!5r

k

lY plLlgaiMl

lLLl oJjL- 61, !5 { r-L .t tul 6t {tr , at .ur 6a- t, c\; .l-L Cr Jr, .Jrtixa-Ji.la 61, sb .d-i .K!r c>tJt a 4J, d;s 6til !ry y;.;! JtrE ri lrj +jollJ !*iu Ojli rj-j ;r"t ,s.9 r.!u I *l ,'l- a5 ui;l Jj .u *>lrL u-lji $L
tV;lt* ;1r cy t )J: l&lrJ !_tr J,trll.st, Jit ul;;d dL.:sl gt, orl+": c*-

i+! )J J,' J' a s)b J.L- A sL ot rb,r.-, .-, r",U .11 1]l f;*Jrri jl cJ;U- irlF c-lrl+ ..rro. rE J"rF it ob5 61, 6ar ds, , ;o; i, .ro,r,
,r.gL dl$ s,-yL dlj F)F! LrE- olts sjr.'-n.LlFFp )r F.{.. ra .l;

.p-jl!rd €J-;r J,-l a ):r* I f I \y66J"n

r'J;5 :P.rL6a .rcie
,r l, orla ;,_t L; 6oe& rrty ,J k!- , r+ .rur-t _+J.jt, jt U &t o$ 4 eLf atrr

-srls s51 6rp 5 *Jla 6Q5;.iJ jl JUiJt +j rr .*d yF

sllJi{l
.*16 ;T u ;re, dlt .sJi-t LL/ 6'lFl .Llrlli .S-,- )rl;! , .i$ FFp y'l
ck-;+ I e-lr ctl:-t LbL.: , $rli Jf d Gitujk 6ta ;Fj slid drj! ct cltFl
or:5 ooliil L- rF *L 6h 6*.;l; ;l ;9 o sl' Oiti li Olr! a.$! .+* r e
J+ )J aJ erj! 616 cJt-i c-K."| , )LjL ..fu &-trl ,r at rlr)t; oLlrt .Jr:d ;f

,* 5. !ry rrr + d!!r 6r, dr.{,j 6rb ."*..rr,;',:,#:::-;'"_it"
o--l jl .$L dlJ )l', L:J *: 66 .5--, t $tid eT d a,,-t Jel .ss6 ;,k; t, .J-t
# ..e .$rli.li (hird paty) JL d)jli L- e GL-l )t!L* .)rLr ."s" .i L t+i .J e-rLq;; ! r) r)t(& Jr r dLLJ str erj! gk:JrL , kJLj 6t, e9,;Q; .S- b *r.'*.
JrJd tj a-rt'j G-:+ JJ 6)E o)LrJ jJt &L Q:JLi yl 69c ,r s5;u (!-q r!15
!)F Oi obLJ 6! s,t+Jri Fl 6kJL )r J st o *r;L a olrllt jl sr,- 6)U .)trjrLl ..F, jt . Jttsi.- .r .JiL OLrjt !-Jj orL +-[ JgdjL jt .Jtilt L .Ll aiJ'
rr+, +L L a .J;Jd .5.. y-l) drjL 6t .-JLi ,o b srtj orLl o9e !p ;rt u ;t9!

.FiL dlr 6t-) sur oi gll cp r e-r-r, l, ra dritr )r 6)lJ 6)trrJ

rr La,!r/ n--l di rr_jd ej .rJ ir,_s 6a ol;s; ;,pb !ry Jry 6ta 424 ,t
dlr aiY ollr t-lrL! ^srd lLr tr sl' i+-iF l-y Ji-i .qtJ jl; oltJ jt irti! arla-

.!)lJ uE ii )r !6oUj FLJ , .J", orj,- FFp d dqlr!-; r5 c-if ;l; 6 arjL 6tt;-l Jtr& ,.lJ jl .u ;,-;q !ry .rL 6l! 6rtFt
;l;7 l:!L; ;T y-; reL I us4 ;Ll I, 4r.1t 6gJt- ul.t 6u Fj (\_y !r<j) )ox

tiriE ,lil4Aj sU! {,b GDJltr \,

(FFP) JJUr. crl..;l 1]o$.,....li.
(#- , rrLi s!r* .j dJjq lid j"j FFP .1!;: 6/ a- .|-Li yr;! o\.Jr*
.rLrr FFP .sp; jLi'i l;l !"L , .!l ur:l! ,l' y-l srlr l1 ;il! JLrl ;=lru o^ I s.J

.lrb ,ljj ,i ,s -fal ,* rQ; : (o!-": -!) ooi ".; : g*.r

tir.E3 9 r-.slc:J3l ,ss
)Ll&jl hjl jl .5 lr 6)g slid o1)..1"d L-i .sr d pt+l ol;r2o a5 al 5)|J J)tL& L, d:!,
pLnl jt:l r!1 ! c-;o ;l .ol;rl Jr+ l) oLi ai+, sl'd ql al:-l in+" f.sr rltl rr)d
.f1 JL:- ;le* c .u5 J-'; .*:-p r I, Lo 6rlre af ;l y-l sS-rK- rlja{.'d ai.c, lsJ

J-+)+ .1,- L- .rl's. JLU G$ JJj 6l-)' 6rl& 6Jl ,) 6jt1 t l] 6r:rr $r sj|J erf
uild .!l.;l .t sl.rj * q,' li .i:t.j. .J,"J:j ft--l Jt;:l e orf r-! ;J.'E ! lr s.!)jsjl 6ji1

.Jf 5J. lJ kjl . ,Jt5 j olj€t JrSJ-c JlJj d
Jri 6i in d+ ,J Ol oS * +L , r--+ o& J.!r y-S rr4 jr{+ S- d+, {rJf

o rJi: ;41 .us6 ,lri ;U .d j.j lj !r)d ruirl ,1 ;l r5 6l d"!, .;.q'r .i- --. ir+**
.$Js. .S.J ;r FFP fr+L O$ -i i4r

,Sjlsr,rllls:ljJ JJd
sL ;1 5li-l 5 alye &- .!-rl, .r:" 'l !,5L. L lii .al {-e J:;15- plL*l .,!rs ,* s-l

*l .--4. rJL- y-l .s;5 ,l.l *L- cal ?-F li , !i F.LJ flt*l l"j ,r oJUll fL(3 )J

L+T Ja *-r- r*ll- { c+J l) IFI si-rlj- ,.lt*l r-L L; .s7:u- ajjf .r-rf fJE A5

LI6L-i, dF.rLii .u qtF.l,- *F fj:jl'- d dB! JL rlr- q '{ err
u-lj ,r *l-l 5Qu ul'. dJl .rrlr jlq rrrlt (6,! 6y, 6) ..(=iL-l sr-l 6kir Ll,-
Jrs 6t1 La sL_j,| e-l 6k;-oe* a r-! L: J, ri: d eltl u+ , Jr: fqrl r-t c>lJt
.5-J ti ! $rjs. dli )t?i c;1JL a" jl l=:l {5+l F€ )i tt +r+ r=]L .tti FFP )li- ,:t
t6r5l'5 dL-nl Jj s+ ;;y r !, ,,5j15. ;t!:al ol; a p;]15" al a qi ! * s."
L-t') !-ti a.' !)lJ c+l alr; 1l;71 ; oLt! 6r, ; srlsrlr gl; a-lF-r;.6 tarrluL-l 9

J.lS.lS lc ,pJ* ts3
sfrt5 r* a .5 aug "J-t9 

.nl pg ,;.frs .!- Jrrls. flrr at-, r- d'i 'l'- 'J ;uj J+
.Jsri , o!-L :.fu as 9s lrlsfg gl

Li .!J .LA .!++ uL eJr- JL- ,s ou.! )r J, irjs- ort-L- Fl et' tr-
$t s- iJp rr Ai ,! &!; ,r .J r.!) 61. rr , (seals) t /j)J .$;a' (to'lsx)

L-l; r .rF GiL-j)l I ,3 t>a oLili 6trs ,lp , 15 rilrtt 'rlr $lid JLrjLi tl ;'+



l1 )Il\J g @l\ol

_\.
i'r er\ )e l-y Jfr

.5l.- )-+ F€ ! .t {t'j d oslr {r-j )J !L .&l ote>{! os u qt o.;t; y o,)rlco.$rc-+)Lj rL4yu J-t J&,J.JJ fn JJ d Jr ;ur orl.*ler, *-ar.;! 6b{Li .r!rr drl, +t* !-L +; ol,)Ul ar_l ! .rt; .r 6lr-p." ort. .r.st.,

f{it d dti;t !(&t 6j oO* r, *-.,fi*
!&h 

!r3! 6 o; tapl .;1y 66u.; .
t s:i oLa rJ FFp (aJlru) s* 6ta)L_ .

eL>l e uJ=-r 6t, L oL +)- 6'r :!t ,r* , &t !U dtj+ t d:g !lr)l!t as usl, rjy l"r: ) J_j:._1. Lr1;t :utu;lU _" ]rr,r -_ri:.;Jr;' r. Fqll .slr Li .r .<.ri { 116 *t Jr- qi; r-u rr; t+* +t t 
-*,., 

.r I ,,, *r.;q
".riL..LLr' .r. r)rr sri *, -" o.,i;LrI;;{:X g*f ;:

ou6l sl I .l.l JA at ..S- .ilrn dQjn .J:j, t^ .- irrt -i+L- L .* *U __f.fr,LF+ p rti.j JL&t ei -.i:L Jr .!l JL4,*rf * "* * 1l -*,.Li L ;rO!P d)j! Jlj dl.;lq;l, dLjFu&u rt; o;,tr.-ts st+ 
"ird_; S..*l ,lu 6Lel r at;-r .at+ rr , -ilta; 6!6 y; Or, O.i -__ ,,**J.t$- fti ;Uri FFp 6t-+.;1t,Jao,3;, uU +_, q *;!," .J ;. ;";: .rr: a erF.rrri rr oli)Ljt ;,_l .Lt ..w 

"r,. ""., 
,i-- oqr+ i 6-]3 .orrr,

tilirc drli{+i ul{ 6jn l,sj jl)

,.slr J- ,:,rSt Jr uqd t JJJ|; ei a dlte ** J; ,91 .nl .s fbrt dta s-)jL(cr9* 19*) rp4 ptal .i'J:.k 6ta.Uq !-i oJ erjlr e utF q .,prlr as ,r ;i 
"4i6rlrl 6Lr)E , djL- & 5 4r;! ,l' +L ;11- ji 6l dF Jt,jd t*.-t ar _it JJ .+i'

.o.J l.+
,3s tLi rs. *L rb sry +l uo6 6Lr t, 4,t JIF 6,-j+;_Z aJad y,y .f; ,s.Ll ijr GFP & JIU .b JL&l) FFp s,il, -(-_) siil )r* )s Z al"i -!r! 9 ,r o9y
gL. erjlr .sr.: .r- .Jr 4;u -;- ; o)1,(r ;l 5rL- dL pl rt+ 61_;tr etp fl
It s # e.a t j e * ! o)llr nl sf.. 6rt-j L!L-, b 6 !i ! J* F rlij Jj
)' l) <Z .-Ln) e)jL jr : r+t* Ol'- alrl+ .:rlo 6yla gb riy ar .jtj , Jlid ia

.Jij+, rlij sli t_ .t !jL; 616 d)jL jl , J=iL dls ;!

.sstjstr.rl*Sl + drsjl
p'ltl) et\ )fl )t .S)i 6Jra 6rt;-t.trtjiLr t?JS,_ jt 6rtFt , *rb aJ Lt e

,rr_t-J ei tr|Jt .&j arJ ;ht )+. d Jt' .r)rid

LE.r-rlo4potr)t,,"lr;r;L;,Fo!..r-r+..--.T5.::tj:51;:j:;
:arls;! 7-; rrly r LLt LJ J, c-r JS- .l+, .1. r J,r/ sj.! st :&i1r-_- . *;.

 li-, s:i _te .
sllrg!/Jdri6GrL* .

G; , .t6r)l$L-l . flrt aLyy .! 1tu .



u

il

t
l

i

a+ 

-l;-.e 
k ,rj! .+t+:+ eL" o!s & oo.,r j{J:e .s! ; " "; ;',,:i,iijf; iiTI,: ;.

J, d L, sr c*jj J",r r,-.-,rr.ltf.* :':; -, &.1 e, -c.+r

il];i: Hl; :: 
=g- 

"', 
iZ "J'il 

-tJ.,'"; :"
;!: :"j i'J"i;i []jl:;l::+{,#,: 5j; ;;
JLir ! L+;t jt F,..' F .*, ,.' . 

-, 
i ". '* sfi! 

'J'u 
olKrtl q oLtrjL at-' .

"- 
;' .' r_i "'*,. 6f": ;;[ftIT* .:1 ": t 

l;v 
ura I or o',r

tdr+u6J+Jli..u+-i jt.ljLj 
-'---:-*'-H-'..'"r- +iJlp

-vr'r . * ; : l, .) ;: ;,=:. i,rr 
4rr Gi r:' -r F,'e* r' * e:e y

."'" *r; r, .*" 
'l 

* r ru ,T,j YT! a -17 q-r ,p ,o r-,:l ++ *Li &q
* o- o, oo *[;; 

" ;;TJ irilf*:,.lli *,
r*, +rr err r oL,i * .rr- q ; _ i=_i]j_I.iLr*

r cr:lc r+li eri! .u+o rL+l er;! J* ,r r"q LJ .J et dt6rr r, .:5ff
.!- Lr e- rL;.r r u. atrry, 

<'4u *r-l'JF ,*- L-:r . ;r ;rg;
+r ->)r-r p,$r o,1,.,, * . 1|',.1,1 "j 

= 

a j -:r o+jr cr+r -- {+t e .rrr ", ^r,q* J _ o,, ; ;'._jj?"df.fj *: ;r:.r:{i trL: )rg! .$ aJ JJF
)r Lrrli a-sJrj 6F n,r*.Hlf '>u--,'J, e.lr,is rtr +'t,i

3* ";::;:##*: J. J:,"; lifi";:H'jS:*,
,lt-,)\ rL- \ r4t i; ; ;.i:t::.iu : -, "f * r" i e, ;r, F

.+L! 'irL&, !,s...rt..' 
-- 

i'- :]- :* F t sJr a' x q-lrl+.,r
!) ." I rri F .,t J--.1 # il "* *' 

'e J' Jdr'; ',51r s,v ar ,s ;!u
, ."=_ ._ ,"i -_lf ::;:,fi5ji: :,,;; ;F:. I ;;
LL LJ.fu iv rr, -. pt*r.rd c) 

I Jsirl rtJJrr! itiit,j "J.Jt, db f!,:i;;15 ;I="r: t y';,"" - "il,; ;;i"' *,o--,-.,*.,'"*LIi.,i:"T";;IX.,:';;:j:"tffi i:,;:j
'rrrr rlrr'ji (s'; )UijL-) .rjL L a, ri sLt

H

drlD 6li$+j uib Gii ts))b Y

,(ftrceability) rlr dL-!) --r-!6 ..s1, d o!-lFl .j-lg 6lt!-i, I : er_;tr J* ;r Jt
aq siL. .bL-.tl .F , !ir+ !L&.6s ca 9 6;ei J!, .ort4. ..! d+t 6k5.-i1t
*!- l*-ti 6-l ,- .rrj d ..JL- o$ .ri?r, &L Larn , 6rlid b!- .s-1 d )Lj
t+ii .)la ri ,b J !i eli> (it- bL .sy py FFP 61, I l, Lt fF ulJj d ;t"

:srls s1>5 c3j ;r,l ,r 6l orL OitiJ{ d)rJ 01 jl &_L tJ , at i orL FFp {. i?i
rij jtF ij* FFP 6r) , .

r.5 Aa, FFP 6lr)t- & .rLrr .
Ll s..b Jui !r-l .rlo ;Lr 6l ai.!o or rn> .t- o)r dr lil ali u" , tul a;b .!_ O,-l

JK.-j .r:J frr FFP 6l I r!{ .4ir .r / Jr JJ JJp) &L- ,_L + J:rl,j s. L: A5

.$r s. OL5 l) jt)i ril' jl JU- l-Y

gols€jig9 9 oA:grd
{ .il!;- 6hj.+ .$q {")a d)jli d+ir .qtl-. b .fu Jff $L + g-rj! stn g_JLi

j L{i.JLi !)ts rr OJy' JIF .jL)r d)jL .$ &lrt tb ij cJt' Or , .Utc d sJK'll'



YY ]l)l!j 9 6lsl

6J!bt r& unrl, Lf Je

{r iJ: ry Jr c;q .4J t9 ao ;l u *l. O,, *t,*,, *jJ- 
O,f;l 

di ;
d u J'.L ! Jn:' etart iir a ! rytP Jr .* .oto g.;9 !r; .s Lt 6t .rsdj 6qJ,F&y-; , aJt, !-L oylr ell? Lt e 6ytp irof aL. JJ -Lbl .-r, i,t 1 .r or,t .uor,

oLlr-il op d ur". ;rLa u.r2r .r-J, .rp --r 
"r "rf;5Y;'::';.i,

cvdgl.6titJ|t,

lndsJ+&-Ljlj+4j&-
+$AAu./

.$ dull, Lrtb- i G Sr sli 066 U 6!jb { J
.r+6 aA d* : uLJb )r! q D b !5L.bt f & .{6.1+. ,A

. - .:rs J-.Ji , + s ar gq 1",u,.U 9 jH F& r)tf .i
uur jr +rr+ i.. d eJr* r+rL uis.=d 

".L:,..*l

s$tgu$t d_YJs

Ltu alisi &!b dn Ls, jb

Jls 6l(:il
j ,-1" rr ..J dLa .ril 5 oL;a ald y_l ,s .eLi c- lrlJ O * erF dLluJl drjli Fl )r
lJ+l ai 6jrF ertjl *L 6La:JLr O*-+ p. , al .$ daf .illjg 6kj+ L.f erj!
k i jl .rULl , q.tK. p{i rlJ arL-L, dl 61, &ts o)} a + }r erjL .sts s. dlrt
e 

t<NCn") U 6l.tlt p- (i)ljJ :.fu &r ,r rr+y sl+.*lt ;-ra .s ! r qr c-:-r,r *
.sL d 

r(cAs) 
6-)L-l rusl

f{CRs) tagr :L1l por .p.;lf
prlL d al 6l +!-1 (FFP) leln 6ly 6ra eL- "rl1rc 6l g! ..3LJ";1 pu ,:rl;l ;l uu
(er) et tL o+ "lsr: 6srf r, .e-,; .U:!s Olf J) NCR .i$ aJ JJ "?,' Jr d
,Ll;L-;;E rrly L_ rbrlj .Jl+F di)U- L olllJ tl .J !F Ll ,+ * *' * 

11
lJjl ll,' si J, dlLi Ji! l) i{?d .li rli d yr;! .l,- ,et7 d u*e.! al J-(- LJ
oL53 rr Urj Ll tjy jLJ t-l 6lr J, eLJ J# : t+ t*r ;y-l e y e)i d L 9Jj' r)
ul G.rly Jrr-4 Grb dL{i+ L-!1, Ll .dF l- rr dteLjL jiti 6k! f* t Gt*
.? 6lr d)j! lft rt F:! 9e:- 5 sl.i9 rLl l, j+{+ J}i ! rr cJl' L d ul ,1, .r6ls

,ptdtr jl)tit e';f ! itj rrb rge o191rs ,grl'

l, ;.4.u 6sy *L- ora ,s .;J6 6l5j;J. gLrl * JJdJ U J)lr )p .jrr Jr Li _ 
.

JdtJ J={r
.J}i s$ {i JJ+) 6lt al 6l at-, l;Lll t& o:Jl)t .

;L-i Jr .Jjt d drl lr NCR) lil.leil f& Jrl;l ory ,o 6114rr .rL Oilj ar ,f-Y !51
(CAs) s>t-l sLldil rr NCR) 6sjl ]ey.7 6u d,/ .{l Ari dLl dl! 6l! {'j ,Lt \6
Jaq c{Li ,r dl .(cA , NCR) al eo yl &-4 abL al .$ Ot+ Jr.i y-trs 6 4t; .al

.st dlr JLdl , s!" rlil- Fb t

(CAs) ,rsll,ol oblrSl
Jtj- c>)Ll &LlJl Jrrf o1* 6qlylr .rl ; "oL 61 6ry' ars 

.11 
.LLs ,s nc ;rri lg

sJ* .J-f )Le .Fi ,-li!- FFP 6la)1.- L lr .l3lio a5 al y-l .-)Ll rudi !i$ .&l
.(JJ €r') A- t JS,; a1) rrlo o99 *>)Ll oLlJd ;sr' l;l 611

l- Non Cmfomm@ R€Ftu



Yd )l)ltj 9 utlMl

."Jjt- 5]j j-:€d Os JrrF Lr e-' rr)t )'d !-U .ri )+!t at &ip sJ o1".,
olrr ! .ritjl! .- < 

" ! Jl> t-l )'' Ll .6l og c,lj rl>J .:+ L- .rJ p li cl-l )tlirL*(FFP).Ori 

-U 
jl JL+.!I tJ )rb jl j& &t FB { .*b ul ;l <-F n- L; y;;!

&- ]aji L-: .J JdL! )F- d .J+ti Lr .i& d-l a aj ql as Jiy Lj 5 +l or7 ;*13-
jl 

'+li d drla rJ $li c.t- F! L 6lr !-t Jly e-t a .ri_r ;> I r r*q 6 ous ;rty
fe_t-J 6;! nJ, JrljJ,.JJ jui l, )lJ &L!. , p.t& 6tr &1, , t JJl$L-l .sj 6ta e q {L Ll

tlriD Olj&+i @10 fji 6!rb

;r J-jt *lr/ l,:1 -r-L .-J q r5r-l a / Jb, &t- .&, F { i ir.f! s'y,l
.U l+ ,.'l .Ll s'yrl oLhil g-4 ,.l;al 611 ,LL! JLrl "l.l.r aly rJ; .lr -! Jrio"
pL-J q )e, 6!ul ,o L_ J.;3 .l- )r ki+ dj di dKb lii rti r.l+l *L 6)lF li jul

.Ll qp , ;i, Jr)t.il 69r Lorl! pt;l 617 ol, y-;1, yl .ur

J-4cXt.
Je-i I, r|; F*! Jrlr LJ .J,j eudl r_! t4:a od s-)f-l !l-li!l eri ,Slt At c-iir
--)l-{ oLlrrl JErl 6t, * ;.rld !,* kj+ ;a 5sbrlr.i !L;rl lJ .r-rtil, lr?l ! i,lF-r
Orf, l.H , r-r'r dlrl lr ri oL:rlf Lj .(.sjL e .r-l ,A;La ;t- JU- o{ta .r) $li d

.sy oLlnll 1 srb rlsj; e ! aJ s-t+l+ d Julil, o$ ;rJ

.:l-Ot.
e tU dJ-i! Jg c-!-l ol.llJ , \jLJ"jl f* ;rf ar.!. t .*l 9-l; tar-l ,o 4- rJr

.rL d jL .$ +-6 [:JE d Ll t-' d)jli lvel.jl s! .or
;+t- oLJrl5 ./ 6rL> ,r -->1.1 oUrll 1.t+l * J+& l) ri orjL at s $li J,-l {+.r
sli &L ,tlr_l ;l-' rJ .rlJ &li LI,pd lr (s &lr; fbdl s-L ,e JJ- or!' , .!l$

.r' &li Jrl jl i r+pri ;1 61, rS 
",-g 

.ssf .li; F-s 6l- { , JF g,- J5} .t s
pL4l l, u-.b ,Lf ,!l .ql* .ri rl"'l u-)Ll nuril a5 y-l q-b sly *Jr !-! Lj i.;*b Jr
pL- c.!J> )J .*iLt .1211 q I1 ,l' d gl .r uJ- ;; .rl .rls pt2ul git'i d)jL Ji.J

d)jtP .J-jt, Jr-t .!l fL4l jl JU! ,r , r5 tl.*l d)jlr o5)K& .p 6ly ul9 *- 1l5

{u; ,!1, q ,5 d +l }y Grt !"i3

0iis (d.$

d)jl, at 6j:t+- Jl .&l .$ I,7l c?i )ll r5 srlJ 6. ft'l o* dl dr sl' .)rl ollrl ;,
rJrl r-! L-lri y-l ,r .!l/ ni, , &-pi .rul (ii Jl cy-l , ri! sJ )lJ *U-+l 6Jf
(NCR) dl-bl re r)l.Jl ;l a d-u)L g3- .rJ -u,rl d6lJl l) ilrbl t* ,.)lrl sly sL-
*r .* ,l*lr €rjr O,-l r-q L; .J:.ti ir' l) rF rFi I rlr .$l'; )l; )Li .H lr L"j

Ll 0rr O-.1 +L! .g-l .')r q dr; . s ulf dL;l ;L; $$ la lo;Lli ri o;lq ;
.d &lp !t d .sjL. I *iL;l 6b u"rr u

J+ .5 l, g'lrF .dlJ oJIs .? srd 6kj+ )J lJ Lj &l OSd r=ilr lUrl F!
J!, l++l ,r .sil s. \iull !F t sr-i o!l! 4:.-j ,c Lj ;s; Jry y-.; .r:J o{L JJr sild.
I FFP 691 a-llLa .4lt .JjJ a-1"- ltl )l+j !,t Ll .r:j.', oa, lr sii dl{:4 .J r-+ 01

.# fF (r€'.lrrt" dr, jl) Jf er
cJ ,A !-F Orl- , $Lr l) L.:, )rl! $-! t .i rLl' .9-e! e e u"r-! .f .ir .srr

.sL o+ti d,, ! l, Lj e+ erj! F !



v+e

ltC* 9 bsll*itiJ r.# oLriuir

&rl;3 .p l+f .r. .? rlr,tj J*e JiL L: rrj d F6ti Ortl5 6t tj 6rUrL .!trrl;
Cr;,i .L 6r'J)lJi oLiN r.;f Jti d .Lt FFp l+b d)jtr dqF .3$ ji .+rr rE I o9
Lr rs J-5 ;i dL.,a- jl .$-li )!, { dt;)l' ol)lJer; .*t (&y., a:Jl ,) Jl _i(.
.-:a ur,1 aq ;:* o+ Llit! .+! b r:jJ d e a!-r c+ r S c orull (Thkcy)
oLlrl lLly'l jl ct-l &r+ .t- ti G;i oL)jti a"+ rr .$rtJ )u5t {, ritj.+, , sL+b JLi
l) rr; .Lqb orLji , aF . Gli dl'rrlrL-l {t Ll Jali dl Jr . $rls 16rl *-q : vF
'U;r, . <.-tpL; n .r;S rLnt crr )r lii J.-li ! u si! cas,! {t.* 

-aj''c - , : ,8:- i-, , 
9 .;io <-rtl.. .r-_ Lt, Lt )i .J)ls rr?, 6rs .4* 6,] arr Jf_,d sJL> , .ul d-.l F b JlJrl; )J J.iJ u:i dL.* {t sJt rr d)jti u_n ot, li)Ljl

L;1, r-5 J.r J*l* .+rr ft dl Guri Li 6t, )Er) rt os ot* ar )! d-t.f oJF oLj&
;JL gs rc ;ql e5 i:.il ,l,j d t{pJ .dlr $lrn sr:: erj! gl{+lLi rs aLl ,lu.? 6\:9ti;

6l)b slrL 6*,,Li &s rs 4tf 6.^rlsrtr! rs a-l *r- rr,, l,Lljljf;Y*
J;> ;j* .tt+r Oil Jf a oqr o ! lA-*Jrr- ab r&L* Or+ .-:r, o o;.S . , ^f
olr5 sL r-:j- J &)B lli; eJt .tr stjrtJj GrLj* J:jJ s_ _st, o "*f., _ .S,-

.Jr# sP 6Q#rjli all.i J dLl(+ri .li o!*r c+ .! {-L } nrJt 1lJ {t dtJ OtDjl +L .!i'i 615 dr;:) uta

,l .--; r. @eedback) srpjL ri cLl s!tj- r, -O ,. ., ."t -fj::5j'Odb qL sri sri di .1,, a+l rrjl t& rr t s!-6 d rat a-L I .SrrS oo.;r,io& Cs-s tl9> rJ-r+ +JrL s-+r- srra OUrJi ! .JJ.LJ OI J- 4 i5t
d ci oLlrl 6r'r eiii 6t, 6)-+ ot, J_-.J (# .rpr t, qrtc ,E;_ i,T L ., 6S"rt;
;.;9 , oL3,-l- alrlp r .pr er;lr &- ar-l .rar1 uJ.- .Lg; l, FFp uU 9 .,!irfc,-.t eu lr,:r Ol ! d uri Jt lLI &r+ , rlg ,r clcriri ;L#nLJyl,l &LL tLj o.br dL! lj; r++ .rF .slr .Lr qr 9l b ad e .l-y Jg )r
6ti L3 jl .S- )D i.dl ntF .Ji! a L .l.j F 6tas)r !-L Lj .tulFFp g_b I !1.,,

:J*5 bii JL, djJ:; rr + JiA r[e)u,t

LiaiD Lll/J44r ut$ Lij 6Dl jt)

to.4!ltu9 -ElJOl .tJ+lf sll3 aDtA

i3l$t
.J )t!Js ouiJte)jd Jjo .l

:,., (6?r+ orti J.tr o)s2u du: 2i2r-(wrsis+q-:,r
.$q grr uBj'ld .b st otu + ,Jt rr,f d ;* s,Ju. - U. *j *-Lur .r$rU FFP eb ,& ,(+ $t al+, (FFP) rre sr2 e:y *u ,ai ">\t. et.* .t

.' :',''., :,'., a : ,'i: .'i os. j;r+rrr$rrri!;rriT)J.fl i..' , ::..'
1s*r aa* ;Li * o :,{.., LT) -Ge drr6 .(trrT d flrr rr+ il+-) e>y ry., .',';,

I ., :,i4f:'-.
' t't': :' . '. - GrJln;t

erjli rr b G)g grtrrr .Jrj d oS ;l+ !S ".Ur r, zrs; ri-r:_a -U 6ji;ir:..6
)4 ,r)4 C J$, l, rLj utA 6tA ;-/.tq.+J oi) uu) oT 6l} !i d .$tI+L +u$t I .

.+r Jrr t, srts ,ti 6 ,s e ,s d cJjbd +J e ..s



i
I

Yl laplb 9 ldlLjli0l,r,ii AUalib

'\JJ3s tJ:e.]j
4:r& ,li s> .al .:;L , nl'rt$ cJt! Jrf r*- .rl)llr JU. !L;.r jlot.;l 

.1,-
6l; .ol.;rl rry Ju J,_ir*J-5 d u.;& tr sl-l {rt -J9! yF 

-ts .i+ *!
.t- .{! , sL+L- FFP iJF flj dJ Ll srt5i;L3 Jli sbrlri 6-!*-: olet; , lacg5;
e.'r ,rrj ots< sb sti d JbL 6ta irLjL F)i 6t^.jJ,6!.$ti 6. )tj3L{
.-l+.r+T e F q .t tul OI jl i oJ* t};y Lt .s9, .- rll, Jryt gLs J, sL €,r

.J)lr Jf, OttljL , o.sr l'jLJ .OI)B:L+. O- cJrL 6l {y r_y rU;1"
oYlF.rp ,trJ qll L &_Li dtidi J, &L! t, lorL;L ;,1 ai at erL {4g, dt

:.fu &r ,r dtlr c!,1

Ll .sL FFPirlr OLr )KiL* a4t , &l i,t- A" /) f$J C-q t/ JtF +t sJ 9- .
.(Jj-' ag Li * lr FFP .eJ rr# 141

t
r+l fjy s,)Ll oLlr' fl+t Jl- cJ ." .

.Jlr CrL .Ll .$ orlc ,Lr Y-t ,[i ,r d lb 4f- .r+; * ,:"f .?i li oylF J,_t

t eLt o,-l )r at) Jrb )lq; .r+ti Ll JI .+l ul,-l saJ& F:# , J:ir, L; .$rj u.
jl [.iL Ir rltF oLlrl r-! L.j .q;' ,r5 J,; y,t 6r) , Jaii $-L (at o,j rrr F .te! or-l

6Lr c-=JLi ;l ,UijLa J .rLjl s-Li 6l+$. rr .t rrltLA l-l .!_ti !lr; )J uU ,KjL!*
u.& Ol! t-l JIJ d i.' '$jL ! i?i rljfi FFp .)lr)r , sL d lr! nlj.t"d OgljL

',1

.;

.1i

b. , cbLliJq-.lr)li rb s! gle Y-f Js

drira Oll4aj @b tii tDl jU YA

JsJfid)l
bd2jqrsel&il"rbl.u LtJs

,rrb ,jJ l4:ir o ,r (dllj -J;l ;) p4- ,9s1r, 4 Jlr+ s:al / jiE nt-trl .
.iJt obyLl (F/ F rr t e)r olrn rrs) +5 ei rlr)li ot*- G15 c.dt + .
sri 6L)lsu-l sU u:je nt +5 q,' Ur+* .fJr: s. .lp OT t it si .t-+i ,
6rlJ)lF lrtLar& gl>Jl {l"-1, { ri .$rl! l) sjte)iJ"l ryL- ;,;9 ;t ,t o urJ tA rp d

.Jri d ].fu J)1,

.r-5 d r+' JLtelr> jl r:i* U1 &ii {Uj.ji .$)lJ drL-j gf rlrrli s! ot&

.$lr c+U , F* GilL rgJa .S uU , -: " .1," 6trj& rJ J=jL dtr ii lli d
sJldr qq r $1lF -6rr e d,rlr)t )- )l r)r { 6rlr)li oL& ag-l rHii Jile

.* *Li ;lrloy or.q,, L- OIJJLL .L-i .J.j trs
ric !y.r e;jtr i-it-i { i,.r .i - I - Ltttjt d6: arr+- J*r,.gtr-! L: *71

.rl .$ 06 6!lJ)l; oU* ;,r rs lp "5 $)lr r,-, orsy! it &r e!
a;L: ,a L slsrll ,c a5irl ra n-f rJ qi .$J s. oL! t) ll .rf Jr-t 

y-t JSJ
.rJ A!. ail ,-l-ai ir-l ,r .;l9r o L;i c rJ r'?i l,:& ar tul Ai d ,J:.:! o$ t' &
ai L. r-JLi ir,-lsA$LjL 61, s1-.1) Jr; e.;aF Jet'; )tj .s.)f ,4t)lrGytl
6,.'L! s,i'+ Y-Y -5--:, .J.j, $irt {l)l .Jil"! rl&-l l) dtil oijJl drr-;1 e;\ I Gty

.ur o. ;S l, ;lc)ll"l 4-l



rr I4pJh qlortbliuld6alDlib

;iLi +-b 4s !-L t rri Ji Jr .$ a;L olj..e.d s> , "re i iib ar.ili .sL d
6qiLjL- i,rrJrt r t l; s-l.. oe-e c 13 a oLlrt t -J' frr d)* 6r;.sti *tr
uL-)jL .c,Li Fi+ JJ dJ !_r J*lrt o*l# .r-L; ,U..J"l 9 ,rrlr1 yLel ..liu ar.;L

.!l4ls)rb tL_!l Fi jle n;n Ja
:.fu C& j6:j r_j r)lf . rrlr sr?, dLQ,t LF! gLr;L ;.tu ,s orLro lp

$al ,o .r,J 4 q-l; 1, JrJ &ti l+1 J 4t 6l' L- rrtrU-l L &1tt laii JjL dLrjL .

(rrrr ur* rL+r r, r,j,E i{2d rii d! s+) 
j::ffli;ill:lj,,i .

.st F O.l oti Jt-L/r{5 sir tsl 6>
.---J e+ J:t c. # driL .ihiu nL-f a'. )r oJ,: tbdt driL 6t^ clLi JIF .

.*S ,* t, qi ,f h;J d J)ti rri, JJt,i , laJJtJU-l jr ;+r
( 3-t-q; alJuj ocllLl l, nrr 4 , ) olj.{,?d .ttls;L t, i or - i1* Ju OUrjrr .

' srlr rhrr;

.,' :: JKr J+ dLl *S-jt; 6oj'j, .!- ;!rS ajf; .sL d .!tij LJ 4U, irl
! +1 ds.JJlr rF, d )i\ )r f r .rF a u!b7 6t1 6t ooL ot, ..;jr otJji + 04 Or+
o9L:i Ql olrll b qro ..1t-t gts .qrf, ,tl )n J*iti s. at s.F ,a )! 6nlJrl; oL-{L )r
rJ {NCR) .5Lll t& u:,)lil lrF 6lrl q irt dlrl Jrr )r l1l. at d)lJjr 6b c -*!y ,s l, L-!

.us ,tj fL- rry ,r^r3 n*,- .t3lrr ;t p4a a,!! ..f,_ lry

llrlrL5 rL.iL- ;l;c u-l) t+i os ."J frt+! ..-i *1, , J;'?: It"tT 
t:

.*1L )L;s 2 g1*
{.v:: 5l Jit' e arl l, Ql ar;! oLiil/ s- at J+u na.!- o, )ei u .
$_Jr L d+rif rn .!Jr1 &s L d,i rt+t s!f? , e1 rlJ "rrb 6FjL ,f=t 1 .;r+l

JJ tr-t tj Ji ..)* , !r5-L rtsrlr! oLa- rr lt t*y c-lt{jl rt-' J-rJ f . -6' rJ.b vL&r .Jrtr Jrtr Lj jtt L t+l )l' , rte ." +:J dr, .
..i I !i+!.J:$ al+t r,L FFp !*tj 6t, Lj {+i L ( q!;F , t6A} r) y )"L.ya>

.+5 JJ' lr rf brr.rrlnL rLJ uti d rsrf tu ;L.-J,t pp ce l et;\c u;"s

olj-:{ad Oltljt- .{3 .? l1 sr 9 61t2u 5to ..(4, b rjlJ 4 osuil t, st, 6lJ JLIJ:jL*
Jrj d !-J? , ):j+ sLi 6lt Llr;rr .,z o a, 6t, $L; J.L: ttPL c'-l .gr Jtj
jl 6,j dLA LJrlrl"J e-' 6rru rl-- Jrtf JJ .e-rj ,trJ J,L- i,?t Jr F+t,j eL ,e;\ F ;l.Ll .g lsi 6stsrl; rL-* rr , .s a:* oc:I o*!t L | - : l ,l' ,pt .uo;p
>J f &b- iy-l * tr .orb3 a ,ib tJ I t5 sltjlt ca; )LrL- dr<> aJ J+t tii +t tJI i , t irl .Ll .$ orlr OL! y y Jg )r at dFL5 .qJt*! .JL Ir r}' JJ!"& ]er :&-rI

.q5;5; b rf a.-(J

tid€ atil4j @I[ 6jn 6D)ilr y

.t-rl.t /rt !s
{r'+

tAe..Jri!. 55r.j f_f Jl6 -

ulrt Lr d>lj o L -Jr!.Fj its-q jldJ;L;rl'a o tJ 6tn ol,e)lJal ./-):{? dJ ill
,r-5 Olr r-j s)r { Jti el) e*r A-t .bI

.qr91 a.g .rs;; ;,n! jl tr di ot !U .

.$ J:!rP oljF 6!-, *, * *,o J-1,"'";3";i;:iilfr :
s. ** o-.r, irr + 0!r)r, q Lr ."T.ur &!r;f 

ff f. j,,il :r; 
.

!6i._ Ot4Jj!
al=.rj nL+b , .uri 6L6iti)ti ri 6t os liip ot (Jtu) e, J;" irLt.l5. s,li,

fJrrr 6l ai+, 6 l+i .J)tr
c&- .t Ll .ri , l{lj)> .)Li .u ujL; .by'} 6t, r}r)trU-t L JLll +_b Lej ai:b,
'- .q r! F Jls )t! jl .t brrjt jl ;/ )r .d! .- .runt Ja ,;,J ro ;it! nLlrl J*/



ffi

ffi

ftt

F]

E]

Fi

iti
lli,
dl

Hr

il;

fl

[i

Ir

tii

il

i.i

fY lop& q lalirjliulCji dlnirir

,l;3.13*-* " 
^ r r+.F, ollr jl 61 er+sr 6r,6Jrl!U-l.ra4/Jt;-t .

-<j ci 6lul L jjl .Ji;J F tur tJ &J fl,Jt kj1 6)rir)t 6t, dt *:)b r .'d
)s (ui) sr dL6.u (ir .t ill s! Jl* J,l Li ."J rL3t (r)t$U-t) uL t {q r-Jtr
Oilr &L 61, fsL .L.E c^tt Lt ot- (Jtrrti ;t* 4l-L 6yL,s a.t) rtsrlj a_-r+-
oLJ 6b ti L Fl ols .s$ ary at4;, \s, , ep e)r,s1r-t, Jlrr *l ".yL&l .ur CrLJ sr rrl$U.-tjl r_:{i l) -+F .o: oLa; u .f1 / itr.*oa
o:- u-r)! ;o .; oL-;* Ui ar rt'J c-i&l q! L:, 9 of, .. c,ihJ JL.' r)lsU-l
e)jlr fllb l) J)tj t-l JJ s! .(Ll .)L Jrt )J d,; JL- sjlji u-)i 6jt#r) *+

.r-9:4 raly lorl 9 6)L lytrl OL. L Lj lr_j al j.' $, 1|J d,{ .+-J qj
)-li -i)L;l )t3' .t L )'t .at !F jL_ L.JrtrL-t .i)L; , ir)ri !|.J J .t^rtuE-l ,+rr .
J-ralr; !L3' .gLi Li i+ 4-!r/ 6LbrrtlL,t , +jL d,r diti L- 6rtr)F . sri

.g$L jr tr r)tjL-t Orf 6; jt J+; Oitrt .sL
dU c-t.: r:L 6)lj ol& cl.l,-l>,cj9, ol& Jl/ d-t! ,s 616olu t
'Jlj *5r. r.- )+ ,g q! rrly e-lrt ,r Jt ;* Oe er t* ai I,q \FI e-9 rry
J* rl--r r rLJlL* ..JjL- i,+ .';* LLj ;,le* 11 r'' * s\;i 6rK ol.&

:sLst,j dr_j JJtf !bL:6)l' ol.fu.sid
(dab_ sheeb) ot ){tl 6t6 at, , s>lr! lbytt .\

sat nL)U, G;, .y
Jr d JJ , r) taos Oj d jLrK" Jt"L: sr rtE){tl aJ,j .t

(rpsy ;y;i I a;;! aroa& .t
.a,Jf .U , ,rL 6tr l,6o!L"ji, JlJrjL df r betr j

osLiil La;l J *-r)t ,tJ ,s aJ .,,- ^ .,-tgl ;tJfu at ;t .L; a.' cf qrtf .sLi
nlJfu a-' LI+al !F: .(Ll drjL &!' ,_l F.{j 6l,aoiju J ci- ITp "ll +) .{lic
arl;J .+lre d eLla qL L: JJ6 JU-tt rl& Jtr' d-J- Jr crL .+r, 61U:
lLa ,q- qt .r+t -1a. {--+ .l&L.A 6rl' n',fu L oJjL as!_l yLt y t, 6LLl pe
pliai ;l* al-L oyt t'tj! ! JL4J .t, J*t: orry ,r Lii t, ,l' q_t rrj'id tJ .r.jL
,r lLl (6olJ)l; : -. . - !ry) ;1, .l-1.- gyL )J )9f 4& a el>rt ol, 6,-r-4s J4s
.+jt slr cltu;.d1b r+c gt+rti =r 6rt!rl; _t-* r JLll ?& &)lir
)r a-' Olt$jL- , Jl)LJ:jL= ;l 6rlr_.il I l, tl+ at*L t !_r: )r+ olrl ;, Lt Ji_

'J:AJ e*;i .&5d r)* U1r erj! Jrt

r&!U-iJ.i4 ctLACsd
6laiJ .U rr-trl b $Jls .1,-L; Jtrl$- .;i sGr)t$U-l ;, jt Jj! 6td.L5t obl, 6l/rL*L- , ul-Ll; sJ 6LAF .l+#r; 6t.rlr)tj )r JF-rr ar,_t .$l+l1 oLjaL6k;& )r l,

/-;.*t-__f

cirir 6lj*p drilu Cin urilr ry

/ ,JJJ|J \I _- \ rj+,r

f-r--G"*----l
Jt!]-d'rj-rPrb,ts

&d\ts*uJrdJr&

ebrJ.furFde LtJri

CrlJ:gs,,.-.ljr+llrte
.f-J yJ*.r-5 J+r lr d.e f tJ ul* !-L o-' r, rJ tuI J.t +l& Jl/ .!-L
,l;,1 .l,_ y_l.r-1 6 6114 .L_t, jt d, AJ.*L- c- ei& s! o!+ 6lsl ,o irls l, ;l*

.*l ( Jl!_)t ) 6Jii nLljJl L .tt-J &tb c)Lrr ciL ;l 5rJ$> 6ly r_j-

sl€l ,:r4J.{U4
ol)-*i elat- r&141, Ju..l,_ y,l.u 6 nL! tr sLl otJfu Jtr'.t--L.t_f Jlj
r ol.* \ilf .lJL . al .s (irr , +-b Jt/ 4-J- ir,t Jrt J, JJ tJi Jl rJ 6.'ul,; r:j. diu, i .rL &liljl ;, drltJ d-trL! .$)t3 d lb Lj drjL 6L,rLt Ft
nLlrl .r+. rUtL- jl 6l .JL" ,li+ JSJ J, tul L)r )Ll' 6t-t e-17 a.l_L o ,i . sy
.!ti .$-*l J-a rr ol.fu Jl, .l-L rJ Llri! eL>l {:e$ )r.gi s. {lrl I) dr:{-
aL-l- L; s,: riL;l r-tr .sJ sj ar djt> nEtsl all F€ , r/rtt .s>l+ )r aLr+" !)\f

.o ,idl (1, rJr) ]E Jly

sJ'^' dl{l'}'t'
o)ll* u orl- oJ-l cJ .J+L ,_* it-Lrl *t d)jL J9l" )J JIJ)li vJ/ rl_-L L Jrt, jJ
.ui ;trS r. r*; .-f- 6Ul, ;, .$L sJ rrrt+ d d+'I arltr 6t, *4F-t" j+ c-,



rA bp)b g larl\jlid 6jn abali!

yc 6l-*5y' ;l o$rt *; .sjL a r+ 6Lae*! .al ei, t rv +J t- lro-s,.r.f J!rpr oJUi-l r+tJ 1-' lr 6Jts aJ Ll J-_l r+ ,jl .rrjr e slt'; L *J , &ad t) rlr(cly 5;, 1) Jr-;S]ru rt Jl- )r &rd obtt t) d lFtjj JtF )K ;'-t df o-ir

)r rfts 6t'rrldu--l ).:st .ul 6rr;Ei,ir:Sj sJ)rL#. jl ut+ J,,l .s # fr:il
')l c,- r ^. et)t ;t-l .uL* 61y .ru .!-E r!- rly 6cf u 6tj rri 6bci*.in, rrlF il s5- oJU { LJ .ra' o*lr' cti!_J oLti , tial, r)f )r ASTM ,tarrldL,:.fu J,* dlaLtl ,j rrlr .rJt J*tr; r)};, .$L t'rdu jul 6t!.! + jti a, di

s-tt! lr so-l r!- st"I.3 )r rE { J"rr J r;, u/L e rtu6llu o
p .suil 6ly ;9o ul oS* {t Jrs rlf 6t, p9 )!n 6Lo ,s (6rL:y .; ot * .
J!t.i; JtJ J,,J+ 6L-J 6t ^ 

- : L t .! art oUJl ;, .sL dt$ JdL- 6?-ti 6t6Ls.Jrie .lr- Gatt: nmctue Appeeance Tmsition Tempram) _ < |

6iur oL,"i dyr, 61r,. "r," ;::::E;* Sit;;X ::: :

ui--U.6L'rr L JILlirS-J, tulej&.*- *o r. oUr,r, .lllj'u:rtl
lru dlf .LL J)r )s .l-tf 1 utl 6L ,51 d at ;,,t * o ;."tf o,.", *ri .o._ l_
dL-J, {*J?8.(Jt frlr, b t , f Jp; rs ;1 o!;7 ortpO *,, 

"-_ -!, ," ,+i*',
tUAy. ,'.*, u d'iLi oLlrl o!, .H .t Lt (sjtj*r dt, tjy lri ..t- t l;I -Lt,dt-s) ;+1.8 diE J,L. .it 6rt; .srlo ,.pi ;i I orffa ,o ; ,Uu ;rUr;t, I frU:i u fr;E-.(al .s d+ Ol r), Jr datf )r aJ "s .+J) .!l di )LlJ A{f i'i rlf
tr rarli slpd ea ,s Jy 4L-s, e -J6 r Jaa. 6r.* o,3l i os o *e'api
,J srl;i dlr l) rF 6Lr{iL- .a , .r15 slr !)t€ 4 rr rr?r Jld- .. .irS *l -"t!, Ll,-.i, )J eL- rt+.F .{x )t' * dlJj cr46 r J,}r' nLt t , (qtb) ortrt Jijrg r)f

rtl d *Uj cllf err i6 )J dli, .+6 / s.r& &j& .t1 oLlrl L-f )r. 4 .
:ly 4L,r; c-=-!E I o)Ll6 6jLdil J,)J { Fr s)d tA rr aJ rf r*frr.*L, .

.alJs..F

glj-dd dlr d.L-rr i-+ti Jrjdi diti oL"tjjl usn .H rtj.+?j el.L: n!.rd i/t(;!qq.t ir-l ,s1 sL nrF dL-rr c -JE at at ;,t .1,-!r ;l ,rS,- .re: .l rfr, J r.e ;;U
.&torrdut .l

,i
t,'.11

dd! nli$+j @tu 6in Lsrb rf

O-l ti .r-.iL !L+ )r c!:,L" , s:11 !LL- t, u,yLi +-'b srJ oj,-, + .al 6,-1,'tu o;*:
ol-ljl t eLt al!-+r fll 6)E 6!6.! tr..'c. o&ti- o.# of ,r Jr l) U ot-trl

.Jlor.i .sl+it drlJJli 6l6d .il!n dtaos ,s Q.l !r* .c.n* .grar

(Equipment work tests) ol3iao qg;lS 6Lacgl
gj l, o6!-s oL-Li tr- ut )lt rJ! 6LiJ* dJ ilrrli 6LD&;& rr L^,! J,-l JLir d
.U 6k>], o&Lr rtg.l .&Td tasrl)t' os ro !p ,t;;t ,ri-t 6t'u ,!rF ..sos-
, tF:np .b)F)+J ,Li* dPrime movers) {Jrl Jattu Jr .ll!o ,,1-l rrly 6! 6rE
,.Lzdl .t. rl'rs u;le r-J.fu eL.u / ory! L6.! 0,-l) $! db lr lr.L;:e

.rL- rrl, & q/l J ;r ...-^ trl rr If J=d, "J e, .J qi ri. |l .",r, Jji-
&L-j1 .J dl, r63L* o 5r,loL- ..5,- .f"Li qti at ..l,fu 6>/ sri rrlsL-l oLltl jl s$irr
c-:.i J .yr JtJr ! *l Ol.- F_! ;J . '.'.1 alF sLl; l+i .rLrs .- ., pjy .c-.-.? d'+
r:-l* 6Lrol+ rc at;j { l) l^irrl Lj .$L ldir: ouiic oi5 4u-q- ol"l}l 4 Jeyf e;&
JsF rLll l+1 J- cl, Li , rrt sri 6l!116 rt?t *t l+i ft ,ij<j ..d .&i! r+lr r!

:Ll "s fi .i,, {jtAu ;l 4,!, g9 u l2*-l ,s
.srls .5;ly .9rlsy rrq, l,_ ,)L; ryrl! .rul 4_9- 61, 6L'-, q/H rLtrt at .ib*, .

c-.11s .-Li *y L_ 6udJ nLttl &t Jtd tb JJn). .,t:t ,rrslJ o/;4a- .
..ulr;d {tL;l eFF 6tlu L- dJr<L, 6l5.u Jt-l-AK ;, .u:,1

,rjLj DeJ}j lilrLj dr-j... 6Li.U aJ !-r +al,3; -Ut !J_l 6lrl Jr djt! rgb;ar; .
.rri flal lr! .$jL )E J* )r )L Jr! 6l!.U J;l .$L .++f )t"tt Jlid

(General test clauses) .rlc ,4U;I otL"
lq l, 41* ,r1L-;1rLi" .(Jl {L: dU t-) (d}d ; oLtrl, f! L r'J)t; jl o* .r- jJ
l, 4r:4. -;r]:ju gLr d) jl s+, orre k!-l d J.': {+F &l ;r.(- L: .:rf rplg
li t s)l!t+l .-J s>li oJ" 61, c'Us s]' c+!r .s,_ Vi t/_j &l +'; arit ..srd o*,
JL->l lr_j !l ! cJl> J,_lF,r 6p jl J, $5d F!l; l) tu .i.J'U; ; d-*;r
o!-Ljl rU,..{jJ J-' c.3r L Jilr Lj ,$os. o!-lil ! r,. ^ l;:jr sL' {t c,_t rrl$L-l L oLJ

.'-B' t'? li s-l) ! siJ Ir +i sJ, rrj cJU:-l frt if )r b * o9;y *.;*
s.Jr ir)LJ L oLlrl jl uLl .rJt A!. l+!,1 rJ .dij 6j $L- r)1, )L'l 4 .JFs! .tbLa

,srls s5q9

rt3o u{rjjt ,!p
olj-i.i,nt o)li)r !F uJ-l .r-rt d dlrl cL- .9ly 1, *-L; rly ;l .sULl la.'..& U;;
-1.;-=g;61j* oL.L! )l ;:+ atlJ! ojl;- t e_b; ..(l 6tosle .tay'_} J! 4f ossL



JF .j1!) Jlr 6jtrr* uL d)tf rr .sd cet$ t, .* taJrl$L_l J,-l d Ll o,_l 4":rc-iriti_ ,itr;i rr t,oa-j;r, drji rJr.".rr, (;.r;;";i il, _-r*
.- o .oLj- t+;Jt_ al ,L{i 

..

j i 6ror,r$L-r ar * r*:,.i,. .,:.,r. ":* * Jffj":,;fr],,
;;,";;;:;tr-,?;;:,'"i, j;:j#J.",f 1".*,
-J **,t*; -! raii Jb y,a ," 

j;,"".r,.,1,1,r*.l"lrJ"-;;";:i
Ir v -L-i) uLs.rrr cF.Lrorjl- ,,*,- _ * ii-]..,r1 "I;js.,-,* 

"r"JA, uJ n &-q L3 ar*r;_o.lr rt"f_d.F cr,6l,r)t$u-t L r *5.t*+* J +t ert+. +d'Lt J-t erjti jlJ # +.r,.g- _u:i \ -_ ^JL+ r r$r_r r; 6 r, "r .""j,i ; J,. 

: 
. J,;;l I ;Ai#*.:fi.JJr; $tf Jrr & r)'{L-t jI sri:,t,Kb ";+, o, r_.,. i,,r-J.rr".i*, r, 5-.5.

- :r'r:s9e;i6lorlrL-l;l.rurlortr.*;l;;' ..-

_ - 
yl ;rt ; .:L+11r;o J sr *r, "-:s,*-, *u'iro,l[,,ffi -)ji{?F 4-s +rJ.,j_.!-'+J J=Jd Ok+- .rrr.r,. [ *. i .i ,;.;*, .

! rr* ;r. a.r-J- ir.e--!.:u-rr rLj- J',1l;":5]ft :|"fi .
Li a*1, .iL.U f e Ji,- rti fl .rrt rti rp .j, t, .* .r," r. r:t';rjll ..$ &lf il* )q-, ;..."_o *u *u .*, * ;:,f;.1;:-,

.J1{irarLr6ir"*,,*u*.t--1lll$r"r"f :ll",l*.'J; Jlr)lJj.t-_.rl'd 
-lt_! | ...,

o'" o- .,, q- i, F. j;;"* :i?:il";fr,:f,i *:"1#
.& -iiU-; driL 6L c;U *,sU;U , .yr::-f

!iJiclr a;LJ- ;ors *t.r .!-: or L-urr yt_ ;Lr;t1 1 LJ ;ry' s;t, tdi ta ITp s$
;.1f- trr.<- lJ t+ii,urjL srr.Jir. *-.. *qo.:,ru.*o,j.ioi*r"r"rs J-Jr)rLr Q rJi '-ie 61, A, 1* -lo"ru irli';;;;;- ,.*.

.!)tJ Jl fqrt 6l/ 6):{. .r, r4l .qrr .r_t .r_} oobt ,,

ddb OIila4j @lD dj r0)itr yt

6Jr<.:Jr ., (NDT) 9F.J+ 63-ji
rL:!- .!)b F{- oLL! Cel *** ei\ at, clrJj Jtr)li 6l.a.A rS -re rla +Ll O-l a)r )lt $rr J.LL iEi )3t .!-F F.r JLttl O,t JJ, ;t! .rLrs qL Lj ,!s
)r lr qlT JJ u- !)lr l, 14+ J--l , JJlrl ,-.it *j ,.ft .r-r;iro tfi* al-t.' l, kli at
.o$ Ori.r"L; llr 6La.iJ L t) t+1) rJ sbsLjL alrt !r: &-tr! aLt y s-taar.Llri.JL- n'j+€J dLl I 6&rfi ! .! 1l' ar,"t .(Jj Fj .$ OtS:r : c*nt.rLiil aJ al 6lc3j 6)Kjp .$'.:d Ji& ol;a-u y';t ;,- .;t, q eJlINDT _Lt!l
6rK-5r? uJr) 6Lad ! !r./ oLtrl .tu| Js& dr- d- 6tac: )J irj jl OJFJ-, 6lAjrc (WQRs) zKlf r+_L- &tr , (peRs) 6rBjF ;r) e,-)L J.L Jrlf (wpss)
6rr+1 6r', J.irr Jt';-.- -Tji;.#::3::#;.:ff

Lao..1l,rrt:. ..1 jl oltar. ..1

, !jL{- +1 Jr! aJ $ ail lri .ura ,p:r Ir 6ts rL;& cLl JF ;i cla)lrL-t
l"-ii sri 6l!r)lJL-l .pJ Frla diE rt-tll ;t /t .$, ute; ar jt .* c* {.rd
!--lFS .cL .$ fi rlr)lt d rJ er;, ! Ji dt .Jrjd Jlrrti j nLttt , ug
Jlrl!_i j+ ir-ir 61, 6iir ol) .rr' .!ULl<,:,'* jrc 6torrlsL-D ;l r-L oslL d orlr

.JJIJ.Bt J,,L- a )t!i p alan jl aj Lt +L ,Lr;! 5t1 .r::-*;
,b r5.. osUlt ;i 6tiJ)t$t!l jt _', rtr-F Jil

.ri J;i l, i^i .
.s+ ;-.r+ .

.$r oblJ l) Ort )lF .
.&t.sG!-ts€rFjl .

A-' Ll o-l ujLr ii. drjq.Ll -JLiL gl.djttj:r t OilD rg J r {** er\
sjr) , $)lr rr., {t'j ir-l )r aJ d! 6(br)lsU-l L 6jtrt- l.Lrjt Jjrl" jl CJl, +r -<? Lj
l+ L- 6)11; dLr)E ,li rtrrti .jp )c J+L sts .rl.'6 rrf; br)l$L-t J,t L & {,

.r4 6L6rjl!U-t , ,Jj:, 6t6r)t$U-t :!r J*li ! sj) ,J Jri ottJ;

jJ+l Utl4JJlsrl.gl
5 ,6t;L- {-; o Qti .fu fJ.iid. 6jy'}* , c-'' )J Gj.i 6!6r)l$U-l {t Ll d_b )r d_l
os 6-if , .rlr rt dl -el- ,r l, d"r, u; ,lS rl4a L .-.1;t el pti *L 6)ld 6ta.r/
urlal sj !t Jja , Jq:1 .qL; prlrs l;1 6tr;l a:s; e .str u9 til ,:& Jt )) {t $t
.d<lt lrr)lJu-lJ-_l L &Lld 61,l) Jr; t'L;6qrir) U..'d 

"irs 
t) Jtt$jL.Lrs)l!L-t



6l+t ITP J .Jl,L--t JJ !+ dJJ .$ €i dtatTp ftJ { bil L b +:j r* rs1t aipl J+s ..tL.l qJ s* .rF d .ifl, JrL { st-.t &L- ;, O"-i, .-* ,1,.

.sa o'lt .+rj! strcJLi 6ly 6tr-L r5 at tjy o6:j ;, caLr lr" .r, ".u-ff;'it"'
L- .sjt- ! !t crjt )LljLt .rTp ..Jrt C!, o.S at; oLj , ,* .*:l:j|::"'
, oJ-r-{j J'j.{d lj )'+F rlr)l)j 6b, :. o .l' Ll *:- ,u:r *, 1".; .og ."* *L,grJ L; usa o.;Lt ott$jL { Jtrtjijt, .t nt 6,t, ,r. , cL_J.Lt dr, Jrld.-t -! dl,r ! c,-E dp;a Jt<!t yts s.' a{j tr ITp .iJrt
r-i .r-:' 6)lij *!,tqj+ ek c! er;! _ti ltl L L-p lr ta IT;' _**i .
fr rrj erjL -Llrt d r,rj Oj-.!- .Ji:r (d-Qj .r.' .rti!t) rh. f d) j\ Ljl+r tLrdt lrld LF& tr or e,jtr l+r+ rL .r,it J * tr rK.j .;1. ;"**-+trl )l& r? r,l.r 6taos attl Oltr dLt , t, or; 6U_Jt u;f;o .;..i i**

.r*as pbul .'bo. irsrf .U Ujjjk 6l^caJLi acil"-.'rt.i, ** .rJoJ.r!ro ao.B I, ta IT, O *; a* 4l oi_+;" .
, JlrLsLi J+ ciL jt eLi 6rL_j sl+-Lr a1+ Lt .$ J-; tF--o tiiri- ,t,
Fj o:r\ &L! gLiclaz <5 5r/, o rrJ 6 ory ,tu-; .;r[.rLr" oLO".;,FrJj i-J LLJ ad e1 g,-t .crts ce;, .uo ,lJ' ba n,t J ; tr r.rfi.fr.f or,

oi rldl oi at srr yF c .rs, rr- ,rs ;"_t U r.s aeUlr lr ITP ral, .J+r tt?dt lr erl! 1ll r*olr;o Fl .6"i,*u i"n,l alr+ )n 
"u 

.
.rr":s- c.Lts &L )lJ e_t .rJ 6rt.jsa)lc ,E dlb rrb nLgt

,tr oil k -Ll .e G+r dd;.id +t* 
"J US a f e ri_' ;, *r:U L .

tF- ." F) *Ff.J .tr. ol& J):5, caru orLrs :lsrlr^i oLJ>,r &r, jt' ! I,
ITP #r+. 6La +j+ 6r) , .&-Jq* 6FJ .l--, r t, torlJ c.9f glt ic! *,* ,,
d)Lj .ur:{d Li J rr J,-t rr tS1 .J.j.r Jt.in, rbrtt otr_& + t; u; o. ._-i ,r-

.+5 jt)& lTp d$+" ct .;: sl I L "r
r*!+;i;r a1;! gl9: I s9r4 rt[rt L; 1l {t dt .! .)Lrr b os .- 9t:Jl gil JJ, 

rL rf 3-bc*: .e! or;J 6Lr! .t_ ;trr .y \ rb f j ;;&.i jr i i ..+q *u.r3s *r ;l .qer plal ur! oJ srl'..s o,r+ * .aj t) !j r-r .r-j a"U-, .;q 6f _*

c,lji{+: U.-s.i.j
.gF JrsjL- eL! jt JL-)t dtr L otj..{+, r-tr Lj qi, u a, tut 9-t dLt Jl; .!

"11 
.J:'6 .;ri r;rlJu 5t rtsrtji Jr rF crirj JiJ , J-> 6t, $l,'d .t*-" d -.;K.-

Ciriro 6lia+j lilD di t ujju

or! .JjL- , )LJ:jL* .rl!-'; J+ ui JrLd 6y | 3_3li , e: 61, dlu I' ITP

, Lli-JLi .tl Jl' .fu .i,L ,4 Jrj*r tel .$! d (jLL>l 6tarr9;; 5) b 6Ja
,Llrl cl or4 gL: lall r {11 urlo a1r l, blTP OLJjL .s!s" {lt.b dl!o* rl{ri

'r-:lr dlr l) je 5

gJ.,F st+J$'
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Specificatiod for steel foRTinss for pressue puposes. A retated stand&d

AS-TM A-273lA2Z3Mit9g4. Specification for steet IoRTings for high stength pr$swecompoheu aPplicatioh.

?:J:91: l:!1: s?ecficationlor steet cwtih+s for pr*swe ptp6q.
ASTM 4487/A487M: t993. Steet cutings iutLti"y* p*i"* 

"i_ir".ASTM A703/A703M: I994. Stel cst;gs, c..it,iq"ti^"iifi,-pressure conlaihing

9-S lN t9lJ0: I99t. Specifi€riodor cotd -roiled tow cilbon steet producb for cotdJorming: t%hhical del Nery conditio6.

:-t,f_-q], 
t* 3:1990. Specificdiorjfor c otosion Md huLresistihg rteets, ptate, sheet

BS 5996: I 993. Specl cation for acceDtance laels for inemal inper/ectiorc in steel ptate,iltip.ond widejats. based on utrrnoiic ruting. e *r","a.-a*iiJi;;;;* ffi:t
?l)ljl ,!i)--l?|t:specirtcatiot{ot tow tewite carbon steet tub6 wilhout specitiedEtevqteu remperature propelrtu Related $mdtuds de ISO I 129, ISO 26042 o; ISO
?Pjl.:,uj r-o_t?,pm 2:.leeo. specificarioyo, 

"*to,,'oioy ii "Jr"",il,i"Iir^",^ ,*,t!!:"yul,o.".n.aa*."a,L,pi,ii,Ji,ii",,"i- "e' u'u uv,renl'tc sralu^t
ru. rhe Bsr shdeds Cahtosue. ISBN O 580 i53i0 l, published mually by the BritishSbndad! Institotion-
I I . The @ual book of ASTM shdads.
12. "Stahkchissef,, I 995. Verlag Sahlsch0sel Wegst CmbH (kry ro skel ).l3. "Nimonic I t 5,, is a rademdl of tr,. rNcO f*iiy oi"o-.p;;;:r:" "*'"
14 "w6parroy" is a bademilk of rhe unircd i""r,rotigi""-co.po.",ion. The netusr
. - equivalent is maErial refrrenced I WerkstoffNo. 2.4663.t' 

;H;ll}il;1"'-:Tsbred hdemark orHavnc lrem*ionar rnc. nre Hsteloy rans is
tt 

.:l;11,"]":,:_l:-l-fg:1f_Tj-"y"T* of rNco Arroys rntematiomr, rnc. the nedsr
, _ equiva_tent.is @ert.t. i"t ."n""a * w",Li;fN;. ,.;;j.
I /. ASIM 4470. yacuum trcaled carbon md afby sreel Jsteel loryings for turbine rotds andshalts
18. DIN 17 245: 1987. Feftitic steel c6il

deltuery conditiotu. 
ings wilh elqated temPerdwe ProPerti*; technicat

19. ASTM A356/A356M| tggz. SDecitil

-- shidessrre€r, heavywaillforsiait;;:;Xr" sreet c6linss' (carbon low attov and

l9 Pll l7 155: t989. Steet piata ahd stips Ior pr4surc puryoses
2 I Bs 3604 Pm l: I990. Soecificarin#, l"i^t* ona 

"Lcii,Zistance.etded tubq.22. BS 3605: t992. Ahenitic staintJss st
23. AsrM A487/ A4Eiu. sperirrcaio,ro,lll.lipa 

and nb.a for prusure pwp6es.

24. ;a,ri;;;;;a;1;iil:,1'ii,ll')tjll""J,,il?i":f;:{";'::fi::"r,;;:fr:i:;oi:A0",,,,"

25. BS 2875: t969. Specirtcdion coppt nd copper alloy plate.26. BS I 400: t985. Specilicarion d'c"""o-oti) ugai olna 
"opper/copper ailoy cutings.27. i l6L shiatess sreer is oercriuia in gS suo, r ss it"." *i"i"ili" j;;:"''. 

u"w) t6
28. BS 1468: 1986. Specificatiotb/ a Wtentic c6t irDn
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29. BS 970 Pd l: 1991. Specificdion/or wroilght ste els for mechanical nd allied
. gineer'ng Inrpos6.

30. BS 2789: 1985. Specifrcationfor spherciddl graphite or hoduln graphite c6t iron.
31. BS 970 (in variouT pft): 1991. SpeciJication for wrcught steels for mechani@l and

allied en gi nee r i ng p urposes.
32. EN l0 204'.1991. Metallic products, types of i8pection dodnenb.
33. The TRD boiler code (Technischeo Reguln ffir Dmpfl@ssel).
34. BS EN 10002-1: 1990. Method of[te6ilel t*ts at dmbient tempetature.
35. ASTM A3?0: 1992. Mechanical testihg ofteel yoduc*.
36. ISO 2566,2 (equivalent to BS 3894: Pd 2: l99l). Methad ofcowersiohfor applicationto

auTtenitic steels.
3?. BS EN 10045-l: 1990. The Chatry y-notch impact test on metak.
38. ASTM E812: 1991. T*t netho^ fot cracL strength of slov bend precfrckcd Charpt

specinerc of high sbength metallic wterials.
39. BS 860: 1989. Table for compeison ofhardness scales.



ffirr
t3!':

ffii
lfill
ft.
gsi

ffii
f;!
tF:i

p.l

H:
?:i

l.i',

t.
ii.
i'l
;i
iil

|,
i:

i

Yr NDT 9 611!i99 rj!i! Alisj n-dh dn prlb

,Jllt':3+ t*t-,.riJ.l
J--l)r sLL5 sLrltl .JJ:,li qi rry 6)Sr+ 9,r; u-j*L. q! .s1[t]9 1l-f p .gly

,Sll .tr- rL+ eb "l-Jo ir"- ": ."rJe ,lj orLiil cry .* ,; I iil :9y q,
o:r) JLi;&.jl .Jtil"l .J-L-: {-' Lbs )5 d)Kjr? (9Lio:rr J;li 9 61L.fu
i+y- J+-l opd , L^6r-;1 9 {eQls) 6rl5ip dr) c*!- qf d1L .(WPSs),5r1S.39-

J;5 1 6r6:e; u-li e- s|-tc* ;l l1&l .rrly al .g"Jrlf 1 ;l j* .r<.114 ,6ie>
.ll11

*l!6tauj,*tlji

,c e5 .11p 3-LL; 6lt ldl .$fd dLL.i d9; !L>l -,ia ;l 
"9ll 

uf ..j* er;! !
J -l-y; 6tz6y;1 .ul st* +r-* t +F duolLjl flqJl .J)lJ;b o5r? st9)l.t-
g', €r,l jl 6i+ !.ii d;2 7 a5 3_l+1 ;l Je rru 6.iru .-rr glr ljY sbolL"J af>
jr liJ .Ll J+l iL> r\+ + rn * uy )I U sUj .l.Jd d_LLj I t eg S # + \
aJ r-:; 1 .al 31 4,_lr @ , s!) , NDT !ir) C.tu eldl jl !:l+"!l Jr* urjtr .+t!l

.lL Jlt5 s.J al i,S- rry J?l

9*ui;{,}t3s
.s f5 di-{- 6lar)lNu-l jl 6rlr- )s at ?rp c+ .it_* )lr* lr !_q .s c,_LL,j -?3
| :-.- eL; *L At al OS- tr!)l$E-l oJ"l jl clj .t +i r-i $-! l-l .!rj &-l,L .61
!.tJ .er+ jL+ .b 611 eL- sll$L-l -bnl sry ,s .rJl; ,lJ ory tJ.f 5ly grti ,l,U
o -i-Ln 6bsrlsL-l , 6rl.-' 6lio:)ljj a!tt- .,Jly .A ,c .q! Liil s-.Q. u5 $l,jd

.rf 6rJ"- l, 19 -eLS *rtj aJtt- .;l a r_! I rdL Jr; )t- ll,!d 4l.iA +Jts
,LJ rr oa! rrly y-l u p {t Jf J.'lr !_t Fr jL. FFP er4 ,; u ,*- O: 1l *
..1a1 6rl$ rt5 rs I ulrLJ I ys eLlt C.r- ;+ .i"-Lji p .$q dlJ rp, Fa

.&l .t--) ql J$Lr Jilu q ar.;L rE .rr5 uly' :b.-t

6larL oji oLrXbl
clff* ct--,i-+ rL; i+-ra .rrlc oeqe 6sL; dJrrLJ oL)ll,l NDT , dJBiJe *j rJ
.rF, yq * e- j p rs ;l;.bu rJb- ,lrl;r 1 ci;! llr! a!tt- rry .i.* r)f + 6)16ir+
-*. rrrloj$ ;b!l,l o 1 a1;! .!,. d Jla y-i { i,ijJ i-t t $ F )Lr A5 dJtJtd .Lt
rt- .ii 6)JF ot')tLl Orf Jr.te J-l Jf e-tcr lr dJr)i etc)t t irJf rr.r J,l irtt
jJF )n.$L sls JqINDT e 611519;l jre Jg.)! 

'-l 
,5 qU, srlr d)lL rr 6r:r

srJ glaerly;r.rrj s6lF &! rl,jd s3 s jl or* ot )tt"t ,eilL dtd grl'
.U 6t5r-JLi I Lorlli L dUJi os ir,-t jl .is .*L L:1 ta,;l L qL y)jtr ..f,_ aJ irtr iFJ

.rJi rt ._l r+-j dl ,r 6;+ qr b .tu|

uj|re otrl cJ. J gJl<.ngs
L 6115.:9 qtrs ,;!s rti-j Jij L i,tid at o_J rr +t+ .* J-F Orltjra c_:Ui
6laa5 6j3;2> ciJi+ 6laJiJJ 6L!l a.J+r -. f dr" l1 + o:oa..irLjl srjlcrl rlr JLdl stl .s;14)E 9 dL_rr a:.irr* (,trc,i''aJt;y 9 6lu rL3t,r
(MMAW) slr ir'51 L 6)B:ip :jl u)L, d ,JrJd oJtil-l sLdt +:r rkt jll--L,jl dL!!ir) , (MIC/Ttc) s-jj ju -^_l:BLr. L .9rK_39 .(SAW) 6rF"rj €.rLill L 6)Bir" J L-)L uL drll.:F 4ir! 6lAutr) jl sl' &r .t- J-|,j, r, 6

.$lA$ .rlr Cr: -iLjb r.5;r **17 ory q t jr, b,-l : I GrJj ,; ir!-"4qd I t^'bl; e)jli )J d)jL l+ {t d-l!(ip jt era iA rrs d *t /; I l.;V :i
re el--lr, sF, sir) p Jr .!lod rt,-l ,rJ& 6t o!r) il si_ t ."ri.. _1, irl ! ; 1
5u.cal5l sly 6rJr -: .$L dlJ )r,, * rta_l oK"l !ir" ,r U rgjd .# ieu tl
.J.i or9- o .;- .Lt !F*,err jLal JLbt ob|J )+! { .*t - 6rU:r7 ;, , ,

rl-!-l &li .rLg'- us rf;, Jttt { .l"jt-,jt ai + s.:-r 6ljqir) .rlr- ., .J, Jt; .

.at .9rBJ9> ol"Le ,r C+U 6r+F lrli .o:r? -rf rt+l sLl ;L .
lnlF a-' .irr- )J ajl rut -e- pry 51 r;u :b__t cJr ,ts39 t ,;frt oU; .

.rili os -bdjl slrr ! 6J+lJi.+ eL .srtsj:a 
"+l; *ll-U el:;.rl L_ , r;;SJt e sty vu,rt ,s oL_t r

tlj rl+alJtstdrjd (,eF 66u]t Jrj.i,hj* lFtl !bL:6jL.fu s"JI .
..J (1-A -5-J rr oi)r; rljL6 J!L-) Lt fi )ln ! )t& C*f 6jL,_. ."1" { ldj
6JLJ J-Jl)rLJ Jrlr uL .ai)t lrts -l!t rr fj* 6tattt Ll.Li rrln e^Jcl ,o

eF d-rl'.Lr 6$ ei cq)r,zf t;ro 6rr oLF., .il?"-Lfi .
(5;E s(J3 -(+J d srrlr ;o (g;fl>.| :*) csJ:r !!t& us b 5a ,ulJ-t

,.1+ d' J .$q r:re uJ.$)lr dyL

.u,q! *:.r1 ;;o, or.or r- uo ll,A] 3;t;fJ# :1ff :
.(Nb ,Ti ar$).iri-f,j ryi a s!.Jt JVt' J, ..* 4; Jy s_J .v sJ crtg* .

.r)ts rA a_+:1, L Lt CLjU (oJrst ti) Jl, , -Li ..' s!l> rr 6)KJr. .
I orleo s ..f,- rfl q;5] r-cd I slic ri,rtF c.; e:+ *r. J.;i*i 6u.-:,t

.r-Ll lra s9, ..L nlap )j, &J arL! lr Jr;,J jld



Lirjs aljloli u6!o Cjn LDJib Yt

tHJXrilld\JiFs
rtud.frrF4

I

tj s j+ J )t rrt .:bt?*

WrhtS; -\

tr

JF uLlA>.2r _ dr$S JS jr! 66!riF f_.6 JC

,jlr i-- o+ ;L; .-!JJ" l-- ol-lt ip ! orr: q ,r3, .;l 6t;5tl 5ly o .slid rqj )L4
sLr.ig I (doublo veel e;:l,r! git+ tJ q t-j 6t^u:r" ..irF O,_t J+ .at s.> NDT

.stj s- yr* ,lJ" ,li JL|J.lrr 6boj,z ,r. .tf

'*c ouii

'Ir-' {y' OL3, Fb r?l/ {iJ. .l? J-tt 3}! t rJ::r ! ar-4. 51,o.;L ! oLlAi rr J;t ;l
obu 611 4J *l ;lJc ;* q .r-:L4 o;L 61,6u:r? i,,_r:-.{,- jt tru:r? Jrl !F $ ti;
l) LSI 6lrlrit , e-1, 6UJU- ;, y-6 J<J .jrt rt+t 6t{t;..;- srr + NDT +! }L;.:

I

I

I

i_----'

li

il
----,al-.-.---

(d.l6.)dtLqf 
"if

\
--EE-.--Tir.'!4tu!f,

d> +f at, uFr+ r-!.Js

tag!3s grgil
ep 2; ,s )6 s eli r+i &,! J, .Jii 6J+1*; re.)* L; g; u7 r Jl,'d l) t5u:r?
Ji .t-.J eF ,' 6la.! oLltl Jr rr drjtr or st,jo. ,-ira ei ;*; .crlo s9; 6sL-;

rJ .Ll.!i, o"j* l+:f Cil (,&&J ASME , BS 5500 rL:i .H .iJfr 6ljrrlJu-l )r
.al 6s dliJ ir-J-t- orlz3 r*c t e*r, J,-t ali+i )t |s 6tr $ A)r

.al,tJ".i-.|-lJ i:- ! oif .sJlr 6l{lrjii-NDT oL$t r;l; r9.,-}r ey ar-+.
.al 3I". 01 .i-j olj.4?d j JLi .H 6lj?t )r !J* u:r? ei O,-l

&ts .1J$ dJ+
:$L {:jl! l) ,_j Je.l,; rt &l c.jri ,.j)L .ti. lbtt slr L c,if 6t, .4F |/_J;elr

jy' {.ill.;i,:e7I.$lr o$r.!:t ? jb Ji,- goeilL 5.l-6-re- q pie; Blty_;,- .
qr .irJ Jrr {r uir+ 1-j, r! !F at al s,L5 .rl7-c _;l ,jJa.J.:! drFr dl)lr

.!)lr rr?J (root gap)
.-' Ll O--l .sL dlo o-pr jrL .S,_ J !;i df; {tjil jt )+b yL ii,-F )r dr+a .
.i9; u1, ,c g ,ul o9;1 Jt+l .la-lr; yl ,s .s1r 515;9 I .r; .fu a. jl dr?

@



fri;
llr,
I'
F;-
t;:
!!l

lil
$i

t,
."'.:

i,

ii

lr:

ri
:1.

;i

l

:

ddbrlljl4d @b tii tu)jb Y2

rJ rl: r)t u:rl; !-ti {rt .rf .r." rlF_Ji t r_Lj lif .i$; etit .Lf "* *f. 6f* f_6!:
lUJ a JJlr i/-l ,J rK c-*L> Ll rN'j NDT qt ij AirLrr $I' 'jlij !rtbo:r: JJlr jl srl.-

.*qs. o*,IJ # jr, ;J JL+,1

uig+.llle
JLil dJ. ! .o;lo s-Jr4" rlr. )o vy'L" ualf 4i Jri) Jr s-4a oljj e* .lrlf ot1.,
rl,jr oJJ rrr + .ut crt* G jr n]u.bdt,-Gt.6rt iJ? J_,. Vq,r, r ;rg
r3i ;l a al-ti)L 5r6i-::: rL+t I O."J r-t.i-. ly o-."- *. - . 1, or=U.
Ou Jr *r obl' cla 62)y oly *. slid at (PWHT) 6rkjp _;l e a:lf oU-

.$ $ir; ul+

rdiSJJiS {5ld:a.

.6luu r"{i .rJt )r jrtf ot lj , ,r}j drt(HAz) e)l)> )iC d d& J o:F ;b ri .5i eyt J crJy'+ IrqJu ti ir,t ;t u$
aJ c-if r_L .at ci, ,t5 I 516;57 *-lji .r, lrjLJ'l t- ulj .cJjl' ir*J Jr, .r: .Ll
irts J.lr d!lr- oLL. jr. L6oiri Fd $r^ ag .+ alrl ct+;:+ ctt !;i jrlp oL.Lc
)r rF F tTP tlt- : tly . r7 1j a, frto* ci)tp oLt& b rr)d )Uel .J/ )t -t a. iaa; ,\3 ;"-l 6la .$ !1,l} Jt+-J,t .rrl$ d-rJF €jrl, nus rr!,1 )l )al. o)p e-l ,..al .ul ;rl9 og* 6t, d6s,Lbl) f_6 .fl ro .oai oc6;t Jy ol5.r,rh-i 1 "rao+L ,..6 r!-l 6lr,.srr6 rl-J a1 yr.;! 6brl5 ;l s!-,.;! c,Jtf nLtd:,t4t a ny 

- 
.

5. 
'' 

+L .tu| os ei& @WHT) 6rLi:57 ;1 a d)1,> -Lt+ oLtrl ..' of.u . .s .;f ;

)J \4!t fJjol* lj $rd - e#U PWHT lt )r r:_j* ,j-{. ,J::: v9* .cf 6.f,;,:
HAZ r yr= .y-L+ rl:- ert rr eir+ .F-l-jl dtAdJj c=&l o1; irs 6J+ 6t^c*;:

t G:! c$y'/)r 6jL& ,-l .Lt or.: GLj )LI' 6jL& dr 6- t .tr_ cr6:jr ,.,it Lt or+ 6jL& jt J$ .*t stt* U:j,f , JF, fjJt'. i:*

-lL. Jm e1* dr) oT ji .riilr L , dJ,,, 3"X:'.I;;';;ff} :
-al .J+ Jt+l

.rrlJ lJ al,r, rip Jtal i+E J6jr? rt!-l !_b .

ulr .u sb{qd dLl itr! a rj ASME JL:j .u .irrr , Bs 5500 sjj 6t.rrl$u_lL-l J-!Jd J+ lr oits 6bu!-Lj'i, 6rts3 F e-t;! e),, )t! ,1ro-r* ;;u -r,y,.6-j Jrj er; qx nr.r r o&.' J;J' qtu .;t ory .! .,.rst ;t 6jrf, oi, _, ,r*.&!d irLr I, F-J<,- t , uif; t t+i J"ljrt **r.l_ , st.._ - A-A

__lL
---J-__-__L__t)-l

-Tt-
U(djdl!*)tr.s-!rJ> j,

dr+ A. ull ra Js

- 
r*u drl.it, u:r? .i)Br .slre ,-)f Ds , f^ 6r drJ 6t"u:f; tdi ar,-iel .J bo:f F-r etit

Jl-i rr .-J Jjb rr+, j=i t6oJr? etit J )l.J ;t .J)ls atF.:a NDT + jlar aiJa s- J.|'

!

dr&
I



vl NoT 9611I$99

l,i!j! 
'rilaf 

r @b 6i! CDJib YI

-l F--

-l F---
.$Jr6J.e:62&P d_aJrd

sr;SJl ei I .JrS1- * .
6115-:97 ;4> 6;LooLi .

6r8.jr? e.{? oLLi e:fu rtrrl .
6:rr cLo* {r ; 6rJcq .lafL Jl$ .6lBjri irl* oru.i o

.ir: {fu f-* ;jt! .
6tlSJ57 ;l 4 ,g;rlr- oU* L.rl;a oq- .
$rl (PQR) srl$r ulrr cg)L r#_b 6L .

pQn) 6.1t-s.r3s sl33 r.J-)tra eLi a.irtr
r+b dlrr L Ll ir-t-.LI .s .ru!l rf 6,-t 6t, JLj- 6uJ/!u-tr. 

"Ja 
orru,

weld ) srll-3r: urr J+b L- (weld procedue quaritcaion 11vP!;;lr*,?";, .**(procedue qualificarion record) peR ltrr jl !p ._t5 ,se; eJ 1p*"i"'upp**r
ei .U sLr.sLd yL; er+ 4 sl I .s furt 6t-u!-Lji 44U eqn ..r:o ."U.-t.u rl+l !,l> WPS .! .;1L d s:rz sr, ; .r+d fl,rl sLla! ;/ 6r, , .s lgpe re*l

:jt $)LG aJ rrjd fbdt OI t'tr, JJ c{+ - f- r+ , !_F_ 66J+Ljl ar 4
s-l"- 6la.'' dLL: J di? drjti .

,rrt br.ii.t).jl.l

4! PWHTa# r.mmridL&gtU)r'yFd
rPCttcjstr le.tJ].; j>rtLLruc+r!t dld!,1 +

tAebl/ +2 :o!9 d)t> sue f-.b J6

d!..'cs".'. db

,.."-0

d
4jlir!q+ldbY'i.

. lPtt d
+jFYF;JidbYi.

sJ"rl Ga

INEI} ,rsif; ! I qt rt* elJl'.f

dr..'Ct'io)pb

gl, ;6 Ja

,N,
dJ,*rYAm



rLzal &L &l Ot- Jttip;=)L Jr-k oLtrt , peR, WpS ;r!- d.Li;,,t o.rq.;o
;ry' .)Ll L rlr jl 6teJ 6t, 6r)lsL-l .&l C*, )Llt a_ai-tj oiJ {Lj.,ii JF J
n!-l d Ll y's Lfi6 .llorlr lr dLi L-J:b .t-- jl .rULt ijt>t .J* 6IA*LL; I
,s ;i ;u ; sr6l:r- utJi rLt 6t + rr d,J rt:Jtta- qr! .peR , wps ,r
e WPS 4LL,- ;l q! srjL rL*! Jl> 15 ! .$qa .* :rqet ;r? JJt. oati , sg

.nlFFP p;J! 1r pg cry ri- y"l .rrf.!b ut,,*bl ,t5.1,9 ;-o)L- re! tLlll ,

LaoJl.ll1..4 J,rri ot. l,r.i

driD drhaqj ub t 
j,6 trjib l

jlrsecl, ! .S;yly'el 6trrrL.;1

J-l .Ll .Li BS 709 ,r ;1 oL+_r; a5 (o:-5 J o$ or-Lji yry) er; ,Jt u!L;l
.$rd OLr l) dF JLdl dLl sfJK- nlr,ri lroll-j1

i)lis. o{Ljl Oil t .(r)tL !9lr{rJ cl , uiJ, L) HAZ e .}22 Jg ; oaug- ,;.-t";1
d,j .La )J .$ dy'oJll s:j- ojt .J.* l, cly ,LrL 9 cir.f o)'. drlf o!.lr

.0u11 1o J; .;9; Jl*l u4ru ,5111 al ,grgfti ,rrl;

lrt oi{Ujl .$ &li .rL:l ,T q 6u 6bulrJ ,r a'' srls sj;1 ; 6r.l,1 6t'u!"Ljl dJt

I u;26L:rr cLr.irllJ {i y'l .JrJ !)r JiL 6-rjL lLjL qun L &-L peR ,s "u /j
L) y'+ gj ar4 6lr Jlid PQR .-i- a5 s $li o$ti- .r}j .*ly d"yy .96srlsu-l
dbr! {t s-lJL .slciy' )l; o!-Ljl J)f aJ e,l) dlaLip !-t't 6ll .Jr) ,E { (WpS J,_J+
PQR tlrt+ .rrjsJ ].!t- ,L*l ;l Yry ;L; lbJ ;t at17 pQR Jllj JiJ U:f; cl-t
e,' .$lr Ll .olJ ftrl arLjL at 6;Er .j' L .'rs G! dli ojr, 6- oa:ib Jt,'uj

J:la qb 9 q4r "iei (F; b&ti , c-i i,} J,-l WpS at rlr

Jl<'iji {,l-){4 sti
Ctu yrr Jl,n_l dLl,j iJ 6rliir? Jh- 6t/ .._J Jurl ;1,6 6rK.:ri d-rjt,, sl)F (+
o:r) .sJ drll-.ir' l) JjiJ:ij ryrj .L& L-l,j rr $l,j Ll Jt- .srts l, .af o),i 6l;
lr.r nurl WPS Ir &t1". .rrb 6rL-;,"ib 6rl5-;p r+6 jr Jf ai , o!97 cely ..9rtt!9;
oL-ltl .u olj-i€d F-r , ju ,u qirrl; $L ,o tarsjlq 6)lJtJt, i+)L !_F {
5 Lrl.fl; --Jcl sljclr)lj )r dri &Lltl ;t ,r3- cry ;at ,=:3u Jr *t r r-L ;iE

.Ll .rri ;,lp L6uS ,L a g-L- gl _;l ; al 6r5li oL-*b
,.s .JfjT (WPS J,-r+ lr ;6J5> 6rF a, -Lt , ti) t'B WpS .Si dLt , ,tgr>
6lJlr .-J ris- +ibJ s-;j .'ru .S,- ,l'.i57 .g_b &JF )J .rlid dleLjl .d Jt*_l .ira
qU rry .fL- gL;L er)! -{ J-.f s.tf I tDo!-Ljl C,-t! yJ* aJt .$!s, ).j dJ o-t,

.o/e,lj

,!tJt rl pr cr){S,li.r
, .Jf &L!. a-Lrl PQR L )LK ft, WpS ,! uS-J:, 6)tt oJr.h .J al ir,t cJl> O,):+ou r+l; o$ ocliit peR ,o d (al"y.a 6to;at jl ,) ,{L! 6)ti L-t/ 6t} )tJjf; .#
cL-l 6r ^;i )J b rLsb o.;blASME e EN dLbsrtrl-t .i--+ u"5 aj!, J- rr Jr .d!
rLy.y c_*)- r.b ,r-Ljl , peR i,* ,.i:+& , peR , wps o* .iyjrl gJ& b B .yf,
tr WPS li cSJSt &Llrl Ot- 616- af)a d sit !_la dr,,trL! .$L dlr rJ,, )6i.jf 6t,
jl s-s, , .s l--r ultFt *L rrr.J$ dl .Lt rLj .l1 jrl 6b a? peR Jii.s,-ri

.*ls { tj 6rl5J9 .l-l' Ji.' JlS.l d &t Gf-tj

rlrrll 6Lnu;* ,s !p .al FFP ,s n-q- lfa r;ly ;t NDT , 6)K-tr+ .l+l rp, ;
eL>, rl .fu s:i nl-lrl J-L: at .).e 6t srtrL-t ! o;rE )r .r)lr rr-J lpi .)LrJ GJ llrt.il

'$rd oiy si J-Uj ;l l, NDT 5 5r6l-tr9 de; ! *rL!71 9 4t,9rl .gtaorlsLJ . ,, .;

, 
?rLJ 

r-1,.rbt-l.rlos cJlr gl'. rl ASME )Li .H .irlB dt Jt ro al ASTM srtsL-t ..{
i,--l .,1 sJt !F Jri 6t^.jrl ,J Jfu sl,jt':r ijn d-qrrt db.rrrU-r .-io-r_tlllii

n)Jr rr .Jrl$k-l )J .$ /.! dLtrl , "Jj, &t o^(- )lr-; rJ d^it $L aJl .rrjd .rtJ .

o!-J y-L5 tar)llL*l !i:+ erj! rr s-DL+ .r-:5 dJ* tr ;L;t 6t u!-Ljl jta dL+t
.Ll br)lrU-l {L / ;s rg q-t ,s sr;L ,F ri,_r Ot* * .$fd

,J.^J .rULl L,,-6 slJ 66 d_telr jt o:ri dtr)t* O+d 61, :J e..e -iL; oGlLtjt 6t &ts l"6J)t$t_t JJ dtt- t) j)lNU-l .iL i!. L .
cL";t- I "J -b d-r*L e; ilt:j .u &tj€- , )L-jj .d 7rS" ot, .

6Li .rrr a+.JJ e," r, s,rru_.r ;"i 6l]'Jt ffi'J",?;iff .

.qr ooLr,r 6ry r, ct' .o,rr rse r-: +r-:,rf r:j:fjrfi fJ.,.],] .

.rr,d rl5 d taJ)l$L-l.t

:

crn;p.! g;La.rtj. o u.iri :

l-4:i.;l .;y rq; g,_l L .u!rt .ijr lr vr* Jr-.ju )t- d & sri 6Lar)t$L-l jt G.rr, l

lLi d Ll ip-l F+. s!; a;J: .! .l$t ojrJi orre J,L ! $tctrr -* e)i * ;,
6rL€l oilf uit b- -lr4id t )l$ u i r+ 61, .d dl)l ujr_e 66)q- str )uij l

oir-* 6t6)L-. #d ! s! dy .Sl jl ):i* drjt "Si .$L .ru^-t !,16 pa Elj*ad Fr dt/
9)ts )J rrLE .L )s uL)! , r L J,. .rr o!_;1 orll 1 ojls' tos)lsu-l L.Jj .s nLyF .*lid .$L dli t lt stid i{.?d jt gil tr r ;.++ .+ ct, u:r-!. )L! flJ, dJ{t
.$L: l6orl$U-l rr-l jt sLrj t-d ;lSj rr .at .&l.i Lar)trt_l JJ fr."i 6Ln)!-,*_ .



NDT 9 611!i91

-Lr:r+ L eFr sr; orry u l, Q;l ql9j d Li.Lt os.rrrf 61,5t sgr1
I 6a-, uL; ,lal .d ;lr! { BS EN 28? sry rr . *+o ; .-rrU -U- . .u;U 6fo.f..S:

NDT .J'.. dta"JtrrE*riiiii
a1 .sr 4 ;rLr l, ss 4 ug' lr NDT 6La .5i53 d orLiil rra 6,-1, 6taorlsU-l 2_a .g1l.l,
- g,*L-. gb cil, - (tJT) drylt, (RT) s!lrJr-.! - 6.* dt6 (ir) od c*1, oLJ:
"l-L- 

NDT 6tnsrlJ:-l .L*Lr {+i - (Dp) i.jtj .l,r drjL , (MD 6*fU,. r!,j L *r1:
ap .1 lr lArrlsL-l ,ial L6.djL r.' !-* JLt.df nf orl: ,lit .ru-!tr C.t+ ,l+ rf r,fs,-i
ai jL. Or{r lljrj o)ts { NDT dU J:-rSi jt .rULl Jur o !L}t /t irit,$r: dr b. F,-i

.s! d .dja J)F + bsrlsU--t ;. o nel, )

6lr!rl6u--l jl 6ld3 €, di a at $r .jl't !-tj dJjq .FFp 6JJ' &j .1 irL! ! li
.sit+ eb J NDT

ui.'11* oj* 6LarJllrLial
jl G5- .&r d irLr lil sl-l !)lf t-A elii .al .$ .)Ljl !ir! rrs ;t .J;--t a;Ji I lLi
ASME VIII , BS 5500 rL$ d JjUk dL6dt )r Jerl 6ta o:; .oouc-l sry 611, ,!a rrly
11t; -ur o ,5t ! Ji:;, oLl"! ,r ,-tn ,;15; ,s os orb ;Lr ASTM ojp .sL d
;f;s u lyl .uq FFp 6JJ rd ! .S.J 6t, +L 6t{#j $t,j d C,, 6t, sl/}-r!

.fu -rr r .fu Jia;-J $LL!,+ti dJ)

o3lji j lr-Jjtf CJb
ITP ,c l; u; Qs !s .!'j d ;iti 6)6ip , NDT !-U. 6)te ir+ ITp d qr t
.il* glo .ir+ jr, glr u/ ir,.b $l,; d b 9-l Lt .crls r91 Jt- o:r? !; d. o)f Jr
.O1 JjU dL. oif , rri! JLdl !, ci &l )L:j .U JF .li .Ol 6tJ JU- O.r-e .$r rlF
.rlr Jr> JLdl .S,- 61, !s et;tut tTp dr! ,li y-a JK": .fu atjJ,; ITp J"eti 5!ts
61!,tr I l;* LK: ei d-l .(rLli .u !F JL;l jrs .!- .5ly ) ss 6 gLr l, .sL .$
.Jlr U:r= Orj l+ , 6/ d,) oLti ,LbaJt ).l! ,5:-r 6loyrL' st; a5 oL:. .>r! Lj .at
,H !jU- dl, d)jL .ply ,::* ol;;e L .;-r! sry ,r) r-r rplf .Ll .d .rtill ..$

.(Ll .r-: e+ t ;l-ai )r ;it3 iLttt o-i

dlib crliJsj id'b di l,[J j!  Y

oJol 6tar;ldrtial
Jr* t J;l zlfi ls ozJ i'l.Jri d r-;, - &i ! a LJ jl.i !j, dL6J]lJL-t sll- r+ {

.tu lja Frr,_.jl sri y'- J Jr .s c Ji J. ,F,6- J I r.t c ,lr, tEtl :y e'

dJK.iJ+ {JLirJl!tLl
l-;i tf 6Q;1 ,r glu) r3L- d 6)6if 6lnsrlsL-l ,; 6sL-; ,; r ,j+ db d-L$lr Lj
tu tl jj!r' Gtt', Og &-l$ ! 6JBJP l.:s:t.(sr d C, t) 6Jtgr, t:iJl'
LJX1 a+{ .(!-Jrlr JtLt ! l) Y J--i ri fr{l! dl JJr )r e) JJI! c!,_td t rJldU-l d .U
O* jl l.3 JL5 J,_,j C-;1, .$rd dlrt lr oliyt-t 6-, .ri: i.- {+r Gr 6l}j)i$L-l

.BS 4570 .BS 2971 .BS 2633 :jl !-)L3 dtir)t$L-l
lr r6ligT 6b6At9f g+J;, llf .(;)l)- oqlr LL"L: Ja. jl Gj' !$' .5, Ur)l!u-l lrt
ori , s(-:-t iilt- 6L6s)litll jl .r::-i d)jL o .l,an so!; oto)lu .l-L: Lt rsrll a prtrr
,--l pnt; L L: ..fu C,lr .GllJl J- lilill )r f.t- lt$U-t ,J .d-r.i{ a5 6r6l;j> 9; ,o

.dlJ J.alF !Ji, .$ 6L olj.{,6 ! !r/ 5b dr;L oL; ,c L-rr ,r
9 

(WPSs) ulltir .ir) nLai,! nUF;y J rr-,j, s- en ai o:j { BS EN 288

r)ir, arl L !J;l Ll at cli .&J d o*, lr eeRs) 6JKjF ,iJ) re)t- r:J[J ojrtt'
J-+l; o!-LJ l-t WPS .L- {rq J.' d ir*- aJ ratBS EN 288 fF ar *tr J*li

^-' 
$rd l) d-tili ir-l Li ! {t al J,_l bJrliL-l d/-l ji*L tu .r}j d &s .6r6if

sti- p jl i Jrls t-l JJ J+d .Jrl$ jl 6f .t,_ jt .rLirt L t) t'L; peR ,51 J*-b .se*
.al ocL L-; Qi;l ;oF drr,, rl.s FJI d9, * !;ru

&L.li 6r) i j[-j rrts -F uiiLjl rNDT "jf d oJ {lrl \ Jrs )! 6i+ ola!.U

.- e--J l, 6ldf ;(branch lee-butt)6P s,Lil ojr? ., r / 6G oif jl o$ u!_t"jl
oLllai dts JL- r+L , s.-tt f:+ .$L d )K,:f; J*L o!_Ljl 6 !r/ BS EN 287 .rJ

.SL d d)lijr? 616 .+if , JL.-q u!-Ljl
e'j JI 6lr )Klr? .oie+ Jtil t't; ei .ti )r rey- oLrl !-,, at al Jl cl' Jfl
lal; J+1, .*L d c$ o!-Lt JLil J i arLl .J sjf 6yLdt , ar ;i yL- e ;e;
.rrll *- plr.i l, aa-[ 6trulc 6Lr l-s9.a d':i i.A? JJlq .9, .tl D){sU-l J}js.
-. ,; 6ry oLlL;l |# , $r d aL'Jl r)tlj , !j!r, .H lj st-Ljl dLb o:r? rlgf;
,1!;rl 61., *-B .5l,or)lJ,jL-l At tul fjy alll drl ! qi .Jp u" tl+l & *f- * :
BS a' JL )r .srj d or;rlJ 11 4-ln 6rn os) 61, BS EN 26520 (ISO 6520) .rrl: re-e 5,_ti
FFP ofrr orlsk-l 6,_l) sr91 .- plri -5c yl ajfj rr l) s,b dL$tr EN 2581? (tSO 581?)

jl .rr{.L .jl al:; aJ +j! :rlr *, .$ e ./F .+, rl' q llji€d !9t, r:iljj d Lj {t t)

.(q:S: orUrl 31
L Ir +1 # u:>Lr .J,fu cJ!- b_ )q.q &9+ .!.- orp oq oJ,Lt )J BS EN 28?,288

Lj rLii .>- ijLL jl Q:1 ;;_r- s"rU ulJ .!=j=- !,j )J JF rjrrK. J ;*j Jlr!



iri'i

iil
x::
iill

'.,.

;'i'

AA NDT 961lfd9p

;:qL"cLJ i,
&; f tul d)jg Qb)r Li6 ehljJl

MC

dr$f; 6bJ.JLFr

71. RT

7r..MT

WPS/PQR R

BS N2E7 R
BS 2600 R

BS 6072 R

BS 5289 R

-R

X'Y
xxry
)o0Y
xxY
)(x,ry
wry

;.'
R.
WR
RR

BS EN 2E8

BS N287

..i_dr

C- Conhcbr,
TPL fttrd party (orctienft) inspccuon orFialoD

;,1'

i;l
rti

ITp -! 6)er+ .d y_d Llri

e* &-U4,jr et! ..(+ dt, .$L .rjjJ.tF !t JS_ y_d Js 6rarg JrL l
oLJl Y-A .JSl ,r rTp .$L $J d JL! a, 6;.* Oi J i C-t ,q* L, a-;" .* -U Or,
f. lrs 1*- +i { jtJ eLlat &-).l, jt aL +* a5 rrto c9, .r,u, o",*- qr..l I .L>ly L*-l rr .s!s .Y - 6 J<j o$ .rL IT"(Ffr rr.* oF".i'.t rj. L orr l _ ; r.

'*l .r.: .rr9l rrJ ,.Qal ur er;lr .<. *+.jL 6t6 ub c! JJ d+, d: ,, or., .i
r'1 d-)-ld JL+t rJ-la ! .& &Ljj? t1 oi_, .f-, ;,- *S ",S ;OL .. 

".r-*-'- 
l.

4J lJ G. 1; 1JL-FJ )r ,5fL sL-t ut&. L br e ir* c .res p*t t, l4t ,riaLr- ,. *- ,_t. 
j:

sJl O-l .Ll .$ .rlJ JLl y-6 Lp:-j )J ITp ,o oJ rrlo c9_9 619;- *r* , .rr, ..1,t, .,
aJ i-it, !-L "' j r .at JrL, .$L sJ 6)L>' Jrjr; ,p, o O ;,.rro, 

",, 
.r*l,".ri

rL' !*l fut ..t. ll-ul ,ts -J-- t qrr ! t, Ln e ,;\ ga +\ 2 

-; 
,., o,r- ji "*, -o ,.,,o-l)r $li d /-j !tt-.rr$ Fr rr qt& d> -Jt i or .!_"i er.,! _, o.+ *.;i

er! t+.€0m.;to!: ) 6Jyn: r+r 6rLr 6rr.ji, +..nf; 6ilj1tl,T' ,,,
.qJJ u_til WpS L l, c+;f (# rpr flil s*BS .6)KjF jt lLr Jjba gteit o 6ty cr I ;r..prr -j * oy*io*ir_, ..it .J)t t)tat tr dU-t)ab 6,.t rru ,:rs .OF o,_., oa, , Orrr"il .irOO

s.--L or{1.jr jr ):-j*,*.r o., oo. r,-ilJ, ;|.; ; :l.j. ;^f ';"r5 
:

(;t;-r ;6.t riu

I, gl-l st- .6:-o r rtjil ....i .., lbFr )r :a .""-- rS - U;? :*';j&- ! s_6 d)jli .!- .J &r d .)L! .J:jtf d ,, -as;.' ", 
.J jt, ir,-t .o.rs *r;u.(J+* t) \ A elai) Ji:J irtt t# .srtJt &rg

Ciriro r:ilira+i @t! ti! t/,jb  t

NDT TECIINIQUES
RtdiogHlhy

: H :Xfl;llti;Ipt,ccoqil^priDciptes for Rc qahination of mcbuichabriats. Ls 7257: 1989. M.rbods r". nd **;""rion oif;"t*;."d;;:#;"iT";,:
JOIDG,

. BS 2600 paru I ud 2 0SO I | 06). Rc exminarior of fusion wetded burt joiDB in

. BS-291O: 1986. RC .edoarioo of fdos wctdcd circuefdcntial bur! joine.. DIN 54t I l: Cuidane for rhc bsrins of w.l* *irr, x".y. -Ja__",-*li. ISO 4993: RC qmin.rioo of sbt -@!ns,

. ISO 5579: RC ddnarion of ocrrilic l
studrr& @Ed sth u"* d".io ,*,'utdals 

bv x ed ga@ 
'dio8nPhv'

. LS_39?l : 1985. Srin*ti"o f". tqt" ro. inaosrriat radioFaphy (ddld ro ISO l07l. DIN 551t0: Cuidre for thc cviluario
rdopphy of mbk. 'n of dc qualitv of x-ray and g'*-mv

. ASTM- El42: l99z Medods for @okoUiDS rhe qudiry of BdioFphic BtiDs._ Bs EN 462-l: tee4. rers (wirc t F). Dcr;i""trl," "iu_[qfiui*"r;]"'Utuicds
. ES 4124: l9t. M.thdi for US dcreri.. us ,s,,, i,"" i,'ti;:;;"J:,t!"[:1;#;x:]Jilffij.l?ffi, 

"_tubcs.
. lllPi P." l: 1e86. Msual cdDadoo of rdon wctds in fmiiic s@1.r ASTM A6S: t99t. prscrie for US cndMlion of csrinF.. BS 6208: t99o. US l6tin8 of fqriric sta
:. lsrM Aj418: us edns of ster roror ,J.fiitu* 

- i"a"t" oualitv lcvcl$

ldre ecl. ddsdo!
. ll 11?, 1e86. Mcrhod for Mp 0aw dcbrion.. T:l]38, 1988. Mp insFrion or stid rorsed aDd drop roqcd qanksbarB.. +:IY 9r0r, rger. Mp rcsdns of 6rinss.. NTM E1444: Mp dcrErion tracrje for fctromasneric marcrials.. ASTM A275: Mp briDE of siet forsjnss.. ASTM Et65: DF r*.** *U"iri"",
:ffi u,:iil;l]}:,,HH-"""Ti:*..."1",:T."pcruina,ion
. ISO 3452 t984. Dyc rcrnnr q@ination gencrat principtG.Aecpbe dH.ftefs@ tcy&
. BS 5500: l94.SprifierioD tor unfftd br. AsM E s<ion lni ;il ;;t6 ;;#6urc.v*crs 

Gec rabr6 s.7(r ), (z) aad (3)).

ud N-J2). 
wnstructron ot prcsurc vslcls (sE UW"sl

. ASTM E7t aDd Bg6: 1989. RefemethrchB . radiognphs for stel 6rjnF up to 2"

: i#d;gfr ;#*#.nfixn $;-::-:':.:*:;,,,
: B: $:,l'tr'""*,i;,lfl"iilillr","i.,.;iT,ffi;:iliT;:1"- **",

clx ed 6br2t$bl NDT t_d JG



lv NDTqollfge ..;@ee
aid)rf diFdrbLl.\ +s e$6+o4\d*r .slYJidqd$jj

dwffi
srb u'tJiNDTf$tf, ):! d)tt)tr\Vtjtzi, ^ 

.iottt+F-sA,-F$ t
s, lddjrs {toJbLJcd6r#J.j

NDT / 62e, ubrsb!i+L)T l-b Js
ii
.I,

,,y l, NDT 1 5rt5L.!9- + Lrr,i+L)1 t er;!.1-l 6Lr clf-i.;l os g1 alylr tl,;

.r,i rr^lr, y'. r! kil L ortL:i rlrs o!.; JL>l o r-' p;.f."'i::;
.llqr ,1 ;-4 La4l ,r .us s 6Li r; .. fl+l et J".rt ,r LF l) L{.il I -A JEj i:
oL')tLl/ .&l "$ fri .tt,i 6!:tr Gl;r rl-r- t + qr la o!-ujl J,t (.rr;rr *ff+, iil

.J!li s-Jr l) !"/ 6S.153 dL6JJ|$UJ .J?)lr jl# 6 
'l}it 

t jAz ::
:i

gi3a 6ta g;jl- oJ[oI s-.,111 :1]

6111 ar;! uLy Q .s,J .- e}!.1: .9Lr ,-ir. rlry-l or )+! ,ir? eL- U .9;L oLI l;:
oli {+i (crJt5:jF UJ )t ';Jril J-lf o-;l' dlt s:41, J! .H 6t6 gpr" J-L. olji{+:..,j

ur-f a gl; 6;L.rLl ol-. rc (rLt 6to ;r" e erj!.slr
6L-! L-i Lt $r s, 6Lr l, .,la.-1;L 1 .-d ,$i .ru .oL I er rjY gb arj! :i
s-ljL U iri s- rit rK e1 oYLdl e a er I 6l! u:r? 61, s{/L:" Jyl , dj .qo ,.t+i':i
rt)u Jiti rrllh-l r. , WPS/"QR ,erL -J. q ,JjL .iLl s'l,l. r.J JJ c"rr ..J eri,,t
;1r 9 .|9-; 6;L ooLl 6ttlrj oi o-l- .?i .s! {-:ts c.i,tt" (ASME q BS 5500 !r*) F"
,-;LJ l, g,tr 6.;L- .rL.'i elil ,rl:, u llF 6b J' 4.:! c.ib .q c-l .J lr {+r
GjlJ rL8!l lr.)Uu--l !r_l jl J, .fu J'! !,iE JJI$k-l , J'1, &J", 6il;- 6116

.Jr-iL L-: ytt JLil s-1* 61j 6:;S )tS +.lt! y-l'.t r'Jq,i:;
!1* cgiy *-"1 .IJ r5i nJUf J Fit jl s5 J+lp )r& L.: aitt .;1;,-l;rh 'li

.GI i Adl, Jjl 6b oisa )l ,. q f ,Slt .r*

(wPs) €r&!t 6b Lt Jlrrtus : I St
.(r+6 06 b e.saf ,4 CE 9) +tr -+ !'., sb c, a'1" J.6 rs l, uLlcUwPs '

.gt -+ ry'sbl q l, wS clrl=. .
.qtr -s; lr bPQR I bWS e 4ty .

.!tr -t+l, PQR .J eJ$ r eblcbr$ .
.+f -+ l, Jtu d/il. Jrs !6 fU .

,Sr+leu:l Sp
, +u cb eru r 6ir.ja, orrJ lt l, b)et il -! 2a e6lep gr\' uu$lrt '

.+b -Sr srlrblli 6+b
.+) sr,6ald J+Sddb uitslilrrGt' rAdb6F,ob'

.$L silblJ}i Jr.6 5rs rr "$ fl+l uiF , )&ts +! ul+. oL) d $t -+ '
7.1. Rr:f sts

.(t-o !ti3) +d *+ srlrbt l{ +6 cl} , eiltr$ -l!s , 52e a4r} '
.$s $6 (i2+ Gb2t{.- li , af "G qi)lt 6b 6/, , b l^j+ 6 '

.$ -l+ Do!>r+ Gr) GbdbrRT Je G .
.r+tr rbl ,s:l!, srf F V J$)t e)t '

7l- Mr:ter
'(t-6 JG) r+t -+ r/llbl tr cr4b 6l) l) MT 'r+6 , rrtu 6JS '

.sLo$$e+dbud+r-+ .
.+b grr d-. /r , MT -Lt{b)T )l 6r,lir 6rd fl*l '!rlr es {tr } tl '

.r4t tbl+$ u;lr, !b d u.lltn l, (irlt d/, '

e^!t arj!:b G,
sUS >-f-! t4, .arr ory' j! ! l, ;r r' sP, , ,r\ cb eiF q J"F drtur lll '

'U'l aAl'
dr- uF .r "$ y'J m 2r ,Jl eb) rrl$bl l+ eb .!s> , eir eJt e/ili ilagl '.(+Te+bq

Jjs 29y:? 6y
IP /r 6, €borb c Jib el+i )+ /rb { ! , '+5 -q l/ rbl6bl) '

JC -+ uJt Ltis 6ll, Jbl&F 5f '
.+L! Crb 6Glf! d)lt !q,6rH 4 jl6j+ ro )'l '

Yj JS- e+ )+d r C,p ,t. Js

{jiibnljraajtd46iitrljU L,

g,Qteji g;lA JdJtlgng,r 3 La gi3.1

L14 s:aL L-f .is y1;! &- sl1* u .*-i! *- tqi 6clo r'l+l sL, la oiaLii '$ti-
JLj .iljl urre Ir lL:iLt pltr .:& u+:- c,-bli L.j { et $L uoLli :e> 5i o 9l;-r
6L5 l-+s:t u-j )r &r14. 5 ;lc)l!l oro ;rl q ,r3,,tlJl .:at; Lj aa+ )r '&+ Jt q

r c*jl+ I L5 rlt r.4i' )r .r+L {-ilJ .r)1! rrL rilrl lr J+-ij53 'tr rt Il NDT 3 516ii97
,&l itrl J.Jb



Eti i

kil
$:t"l

|i.,il

firir

$i,l

Fi
ti: r

ai,l.,i
;f; ri

ff.

il,i,
iirt
ifii

F:'ll
fl ,li
H] I

ril i

Li

r'j
Y],l

i., 1

t:,1
1't';l
..,1

"l

i,,l
'"il

il

Aq NoT 9 671-!iq9

.{rF Jri )rr , q Jsl rr arL..'i , .itJjS, ai{) j)r &- JljJ a.J.l.
-ori *1! 6t!)\f .;# s etryl ;t oS4. q+r d "J erl JiU ct e* str

.dli .$
,J:j WPS rr elif J-l rr:-2 ol;L-;l L. .J_J ortilt !)a_ jl $ J+lr r:+ 1,..t

(,i!iio drljlqti udu dn fqlU Al

riy ali: I/4 #lb {.t Jt orrf dj,6b a-J, cd or-y 5l dJ ! e!;9 6lA aJ I
L+i *.> , . ($rj srl5;lL !le; 6;L oJLi .S!,1 J Jtj) sti "* -; i- 1Ua;

.oi .s '-)|' J {;r JJ,L_ oj> .91; .rl*
i: ,r ,r .e94 y.L- L- , .'i J3q --€ F$ ort"l 611 4 6r) , pT , MT 6b ar.;L r
-AeFj) $r: ttil ..$ .JLi 616 4J J .(2t OT *L;r; ,t, ,r J]E al-G tj J)J .irl
!F .1, la|J -r' slld Jn5 .lg al-y ;,-t ,s 4 .'i {L:- Fj)l, {rJ e* .(+r* t, I .

.d)jL )l;5:j ,# e .el 6jL .JLl 6)l' ir.5L .)Lrr , dj .LLl J.5 ;l .sL .J eri {.ti &t JS._ .J.Jt !U* rL+ ,JjL 61. J'" JJf )! .
.qi as 1 6; ;.; 6t- L- $ri .rrrj s,ta- 6l!o*-,Jt aL; .srlLj:r jt J+ *L-tr

ulid Jrt oloJ,; ,. Lu;- .;r_;f ;fr, n+" .$ err l; ,-ir+ sto ;t r. ,"ra. ,o -,,|l|.sL o$ slrr dJtsi.jJ? dLjF 6.Lr &-l , taoJp Jt, JJ' nfU .*f, "l'; rF

e,!dDdr!dd-rdU6)FrU.\
iFdr&Fld,Jrdt F b+r>tl_ sl

rJazrllrlr I gjl-Lla+

wPs .(-rStrRDS)4#,rud.

!..**arrsrr*ro,*.r,ol*f 'r"J"'"*j.3"'::r",1 j;j,
oL+4 rr; 6)r; ortlu J+tri at ,c .r1L; rhl tr * u I csr- )L6 yr: 4 oS 

,jl lr oir> .d!b 6ta q! pt:ul .pty ,- ,: ut;; d !*lJ &lid dfyf ",..; orAr-

{B^\;>
J*rdzdJ&6'*lJ,r 

aaa 
<V

#{'*
/ \L.' - 4e,tdr*ct'dlrt,sdupr

+s$er \ rq<tnoe!
,-{.+*u 

\

*--jg erjlg eS r* a. -szl ,lt €*r e)_iL d s:*ti L6ojp dLj a.' cj, irti
,r-J, rs I tr clr.f2sl, I -jr Jr':;J ctr re .* .jry' c v* NDT Ly jtsr
rt+..i: erjq li tJ r)p/ .F .$ st-t- 6lD (ir" L- qg Jr, 6 , oFj ou ,
!-LE tL.l, oj-? Ll F{d 6JL_j b E €r;r ;,-' .-r- ,f, . r .i,ir. .rl.1r o;a .;f,b .r_5 drr ,t L-,' d>L di .r$ )t, oLj+ J*. )r ot.i#d asji 1 * .f.lJ?
*-)u"l a 61, .;l sl;d Lat6 )qpt gi, .N Fe jS F jt*t oy" or),.,i ,.
d+j a+ I J.ii d;+, d- sli d od f.! *p,t r;+ .s at ;i.; ; ; ;dL! drjli J-Jli 4-l r_jt jtjl s:ili!) n5 rrJd JEj+, .J!r Oif . ..*i.*f. ,
;11 .*l c-! J I .S--;t oJr-t ot, 3r4 .rJ dl-f ...-q .J. l, dj * , ;* J.r-L;a slal !,b;rf )r Lj 6L6dt 4LI €tl ort,, o"r,,.r.-,tl i-.,*-,:4, ;;
'l 

FFP t slrr ! a-' ;loL:. .p;*- , I,L; ,c ; ;L;rF *r,.l , ,,F_Jn

l.6 oiF s4+

t"'t->)'
<{ dr}ddLlD,&Nn,s.ird,;q.rv eij'l! 

\ 
,.lJltu\.iuuru4o4,rua

u^p s($iu.rLr e,, ;L::jff'**

L.- :,U. .. .^lr+ .jjL;tr o*f cF .i!bt rr ertj,4 rltf c +!.tj )r;nf+. !+; 4L*. Oil .LI .$ .Jt i 4!J, 6t5 d dr;L 5u ef-. .u. 6: ,, O"j or,*_,
eJ;l 'rt- g3L o1F qt! rr 5 dd , # r. .$rJ orrlj 6)K,jf; CJri ;f ..p .rLl .S 

-f.r- ^ 6l * #Ln *Gt L+l aJ !_J Jrrlr;.rJJ' d ra .'); €; L:- .tr,L o,. .r ro:.t JJ J-L; Jt+J,l .$rj et"+ gotr r -sttr_r! ot_-t J J.-,' o,lrt!
Jf $li i.J.r)tJ dti-j i*'rif .J s,UT J $)tJ'



(sldrf 6b .iF) 2t ct{ib .'1
(6ldr'' stb uiF) F olt S rbl .

(6ldrt cb o!>) c6rJf )G {r!S .
t"FgPsbuli)fbebo:O .

(ct6.rt
sluF) eF 6rj oilrl.* , Eb)r .

(tq *
(drj Gb J'F)LFi 1+! rr Jag +r5 .

q p 9 p 6b .rlF) -& ub Jjui .
(st{f .:

(df ui)uFp .4+ rr ,qi .
p {F dL6 dif;)anar 9/ JrE JF .

q*q.A-

+J-$ -!-bunier)li lY-a Js

' li:i
(611514 c'lr3s 3) .r-l* s.li st.:

\+ +F dt .L# dLl,ct'
5r&44

:i::

,c , crj o41t5 Jy ; .s 6r!..-Jln; otrLi *- e y t ys- : la .5i jl 19rl,
.ris. &iL- (&l eri, 6,.1, 6+ 4 15 uirt a+r .t!Ll *) Jy 6J. J'lr .9b Jj !
d O .ieL- 6bJ+li .Str JF rt- e"r .L e s2.:' o" Lyy e;L 61" ,|tt + esly
, rlL oL--L qPl iri,, ui-l J, .il .r'J lJ* ui c'j"- dl,. .'i dt 6sL-j dlr lin

/ orL-;!a <J .-.ln Oit- sl' )+ ! , s*t- FJyr o+* 6lr J+!r s-;+ ,r-i\
6ti.'+J:t dLj sLr . * .st- i:; I e-p 1.lnl 2l! ;l O':+- .J,.J!s. ra.i. 's

+Je*.l+

*' * *,r,,*;flfl ,*,*;':"il ;f :
b.1r,e; og a;j! lL! d!!

.t-_ i+ \l-d JF:l , sc.-.iLr l, Jj* ouLr,!E -e9 L-1, ..* ,s ; \ \ -A JS-:
i.-{+ c-l) srlrL-l l-J Llt! 6 rjl JJ olLr-l Ji jl $lJ; d L.j aJ at Ll c-; !'-

.r.:qdBS 5289(9) JL- OIF a.to dr? c-+ a,;L 6ly.obil
, oJL{.. olj+ , oJti 6/ c4? .rlf CL" i;b; $ 9-br756 r .*a 141 all6



o

#i

fti

trr'

flrl
it! '

ltrtr'

Lti;,
ti

i{;

'fj,il
i]:r;

ffi

F:l
f.ilt;

tltii
E/i" l

fr,i:
h,",

ffi,1

#i,'
f;i
$lt.

!l

tit

i;i

fi,
ir
:,:i

ii
,ii.

f.
lil

"l

il
LJ

hi"
gt:

1Y NDT 9 6yL[ir9o,

{!d}U&ldJ+ u-+.1+36 (r J:, giri,'lu,i.
q ASrMA65 . ISO 3452 ury gu,Lui r

$ 85 6443sdb)L r'tmm jtF ,j$gdtd+.

Li!i!.lliJ.ui tub di llt)tr 1y

.d+-tJ r)ir NDT e,_Lr li 6)t-irb , ltll t G:+! L; yr;t .': oli. + .rrls .3L:l'- ,:!;rlr rJlal *5o d[J) l) o&L. J,6 iL t 5rn.S; ef, tr4f oU !i:
s+: ojl$i Jl.b 61, 0.1 m s-->d )L- arrJ* l,- Ll .!rj d ._ c, *L $9j
3;11 al ra;.srts re;r.Lt J:i! 

"l,E c^Lfrrs *.*r.! r" l" *l]rlJ.JU:-t rKb.r:li Jlf ;, 6t/ .'i dL+ .jtrtjl i .Jr; .arg* rOO o,t "r,fK-t a5 at 1;y

6l')uL-r.Lt c*r- cr, .'i;,r- crr y:, "-?,i"""t:ff;,"-t%
+JF.+blA

Lqlgpix I

I Jrr,t-!+* I

I Ld,**b I

I

l';Pr,grul
I

*,,@,*"
+FFltrMK

e@ Lirr - e,i, 6$jrs un LjI li_a ,J6

r rF 4 cJo,s ory ;r *-orL; ; ry.s,- .,' j?fr:j:fJfil
)! stj...Hu.s?.* ro stea a1-ti.ssJa 6p .r"-,, JL r; -li;llu c-Jir JrE &L , JJ < sdr t; rar ro G--Jllj- strj d rj' d .lr .-+fr,

u-l 6!lr PT .(t- A Llt3) sr d .L! jcj t, -o g;r _r.* oJ; r^, ; ;;.-,sa dJti' u-r, sti 4 6;)_ .4,16 ,Ll r o_. r J j rr, .i- .r.-_,
o o6rl salt .t rli d .!-r r! j* J, !r d ,fu . "ou *s"rs, ef .st o}i, u
er-u L-l) u-,1 rr .uJ d JL! t) Jl r6dt c+- &-*,,-0.g" .._..l*i*

or-:5.lril .tut J:.j4 , .r:5 JL Jttu .ti os:.f .rU _srJ *. ,lrl oLirirry 6*t,+rf*:LB ! lr r_j ct' dLb! , o6j .$q s. ..r . ,..*r;A ;-_l
sqd dL* ,1'l.! cjit- fitF ! .U Ll .alji y 6)s tly al; ,g9, 1pTrL-ri JFar.s "*tF s_tLFDl, rta-,*q;"' on-..rrlf oU.!tie-lr,-U alo "J..1;6srf arr 1.9f .o-r;f * *1.* *i"

I d J's., ir! c.o- b! or.' jr! a j., u"i":":fi 5;;;;.5 .

!-:."j* * .j.-,or! cJ-, orr," c*j, u ":I"!, ;i[:l :? ..t./-,.U .SerS ;; L"O 1 src, r,- ar'-- L r_ n' ;, j,_ o;; 
-

..5iL p!! or * *Et os .+, 6ry9i J), L_ .* *ui ;r. I or .-ioi nr" .
5e, 1ls ;13-l o*:+o .$1] d ,.t! -g .Jr, + O*' ,. .* o_, .*_ Iir"
'$los rl+l6r s jld* .+rlJ.# !i {tr.+d**o oJr; "*.-l6LLl .,q;L dLI I ;; .J, . or$ 6$ .!-, 6t a-Ld d or, 

" 
6r. ,irr"rf {.gs 6rtrl .-Sr gl.;t arjf u:)tr, a arrit , JO. ,,; ."= . 

-[ -_ ,si

aLa ,r crlp ai!;L +f &l 6l^ 6t , -g .j._ _LJ^! 6ty pT 6t6 -rrlj, .*fa tr3 6;ra ooUlt ojLd Js& L,, .o urr* ,^.y;,i*"-.; , .,-_

'r)lr 'l+ ;j .-t! a jt+ ir; ;.t * .strj.-- J-lr 4J {*J J-l' Jt+Jt .Lt o$ orU ;,u" , t _a .6, ,. lr ,i o* .
i i 1'15 :t :*.ir!.!s --€ cr& eL 6r:.rr.s.ir 

"]._jr o.s JFE J$ U kL Lt$- a!_ j,, ..- 
-r,, -, ..r,S-;U



.orJ +* MT t s:l- r-) ar& oi\ 61, ^S 
bl )a, t-llL! .Ll jt j r)f .iue-

L{ /t )si !$r:' rlr3 .sLl s)f sl,jd d srl} rfJ c---lt* 6b!-1, jt sjJa €trt _ i
srr .i uti , Jrj d.+r oul; ri ,d 4t ay* :"* t.,-ft.-t"t-- *r r+i
JlJ+ Jtil -.{.i s;.Li- 6ta dr) a*:+r .sr d fl+t rtt t LU I rr: c ..f.-l iJii

1A NDT 9 61til99

.ijlr oF, u:9Ljl .: a,-ti tu

:u;rl ..i sbti o ls sr-j 6l,l

-:.: J ;r; .3; sYi .l.L: :ly e-l .rf ory ,|' d o).tL ,| * :tr 6t, $t9' cJ MT
.&t s&l)+ drAjul, rtn

c^--l,t3 .p-c -5= 5ly 'JjJd J4 PT jl i{, .6 }; * .z+- 6ts .-!;U dL-s) c€ MT
.LtoLt_, rLL [*F qrl.l+tu'

t * il 6if .:?a.Ll ;5.5 MT lri .$ iq e-ii jl sri 61. dl, Oly'
.Ll p+. ,L- * dsJ; .sf oor;i ar;L .irl;,t Jr b J+rt citrrL_ dij .9, g1 c -;y
lJ Ltll !.-l;l L-.1) l^ .'j :Jrj d!_JJ MT .L-,' uli s. aJ Jfu ,rr jl t'L; &D a
JSJ) s-l; 6L! 4tJ e cJ 6Lr ol-: r(r-.:1 s. (.'i -d r_i.D r )f + sF )eL

.sL .s .ruu-l t'L; -L:,tLal ar,-t jt sl,t Li ;rlt' ,s .( \ f _A

c- JLil )Ap rt c-llb Dl_)?) i1l,' rrL C L_ ,J)lr r99 *---l,L; 6lu JLrl c-Q? .L ,j
p;+ ;T;l .a I os clr; ry ra: *. JLcl Jl&) &if -)ts {i U (sL a llr!1 s9l
4r .!L jL u+L; l"-}' ol& ,trr J,e) rs ..fu Jli Jl,t! ;r) ,r f (r.-J .r" JL"l
BS u rarls Jlj u3j dr,l ,r ,tl .sF u. !L +r+ e# , jbrz JLrl r.Q? gllJ g&

.r-rs oE; M15/81444 ASTM . L- 6072

---a+ g-alL; ,h* ! 1 . o e^q? ,o cd aJ dl-(r 61, lr i --L* ir4tj* MT .'*.sJ
.rt d l+ ubl5 c+Li .Jjt glL fAo a; q a19l_; n5 *.lla .srls .u! orrf 6rJ

! !J... J,-l iitc) f& .SL s. Jht' 6Jri ..{' ,s ;l osbll ,.u .15-53 .9tL; a; 6111

6Lr 6J c.q? ,r -r* .|tu arri 61, c.€ ,J .s; a ;a ;l ! ;L;l 6*.r c6 rrL
yla; l rlra;r.-.l1o)ri d4l;l ;iL ;,t., rlat+.\f-d Jg.fu 6)r;.jj:jn

.sL (dF srd dlrlJ af gf orurl ** ,lr* jl .fu e,> ;l' b er rrr"
! .rJ )ir (lr aLL) l, eit )l' J s sU+jj ilrLl , l& dy' )s 

t(.e_Ji 
.5b cLo .;l

.Ll l(!?./L 
6!6 dL$ la t-l 61, Lrr g:i .jl, cl:--) nLL! rr .t,

.5-" .- llr i.lrjd l-i* J,l reL+ , 6rl* il ,orft' 50 jl ;J J:, ..ij' 4

.ru:-l rrts Fil' J$ arL-! , ri*r o .t-t -a; --El ,J . orl;5 J:r .JjU osri
''$e tls

l- Phehm indicdiors
2- Non-Gl*et hdiatioro

Ls ol*4{J 4b LD LSJ)u 1Y

ouirr
1+i,- J:b*+&r Llri!) us gJ- b /f, .\

/6!dq j!LlelY ;-{u-vd)arrtir* r
)! &J

6l,t d.f p_E d) J',.lFr-Gl q ii),F) rr f,.

dblrjJdrFr'pdse
qtMdb6+

.. 
,

rrr:i

:i.i

iF.l',t).J4rrJedyJt++t

+,;bly*qFrF

l&r rri & q!-! c4p) rej
.dJiJ'.ud. F L€

+sa*L<'&u.:l+(&
\\ A\//,:-,-V ,ddsd-LjleE

$4+{+6}r'ji4.j9lrsci]j

.$ie ob .jf,, Ul,i l, JF Jib, lt-a JS

JJr Jr di .rrlr rqj (';L ooLl a1;! ;es l, yr" q rlf J)i !i!L- otiLjl s,Uli MT

.srJ *. ,lj oolJil rry l} o;L I Jr; ;,;t*" 617 611, ttl- 4
,qr* J--l.J-jt s- 3t- j4 slr &- t"j Jsl .s-:lti JIJ* d:;*,6tF ostr *
2y;y 5--l J* ; t-Jl .r5 ,t-U gJ.- -3.o "er \ l.lt ,tL t) oe-Lil )rb sli6"
#.5-- J ,:-S C?t, li 6j-r? oslr uprd r-{.? !F L MT )illl .t- -Ll !5! ,t!



o$ sl LJ .+ dt+rr.qt f>l{r UT

'{9e!FKl ei
.JrFdFgl.dre&!Jgl.sul)
L rr+ RT.qt d)&r Gbt L*y,*6llif UT.5rtr.d*LJF.
Ul .ir-+f ,lrj o jbt r )y f$i sty 6b

.r/lr dJ; us €jb orbT tu jb
s! 5 ilia+! c$ el \stilra ,61
o+-+/ru.e050 m Jrs)X{sy

.rrrsd .r6t dbLr+j ts
, @U l+ rbtrr uLtc+ti ork

.slRTb,j/t+t Jr&
RT .ut * 6t. * eb uri! 6t> UT
116 , b udut ,+Er f*r utrb eb st,

.ariU{bfiL
-oru , >A m J, Jrn .rbt $t,J d RT

.$t i
sb Jiu rt + .rtfJ q Gb d, sl,Y JT

.l:.&
€& # LRT..:gr-!C a;ssUi.qlJlIi-.ate J,{tE * LyF
+Jb u: €j rlrr sb .i+ ut> fr
dtutuTJ+lJrtJLut.+uGl
Ur (* firms!.uc wa!e) erf sb _ F

.rlr rri "r6tr/x utrJiL

6$ e2t sL.la. sh

(J"6 5rd) p C p sb !r!> st^

6tqrt 6!6 !i$ at2

dr.i dy' p { p Gb !F9 €l}
\tl r r+ di d, sta lits 6t;

ojj -ij $i Gb (i, €1,

r!!:

ii.l

fifi

lil
iiri'*'.)

ii,,i

t,i
F i

r. l

r,i :

ii' 
'.i '

Giiib irlijAni @b

!r4+s .'JJr Ji3 (.'LA.r_.rjli
,c l, e--L;; aJ ry: * .rlJ srF F; dta .!J:i ;l ac ;T r 6 *l *l' fL s+ NDT
{.rl} .l L t s.t- e_Lt C+ r/" * ":-t,j *i t-j .r:j' s, c,LLj sLLf L" rlrj #tJ

rrJ i:J ,,,j* e,, , e -.o- .n *"*ii.f?'j}fi::r:"-
)r {f- i+i rs!-l , (UT) df tt , (RT) U!F}rl, :&t GLt t*5- ,o U oU1 J ;*
olj:€6 F-r j rL$ u Jjt-. srt+ gr6tj:+ st, o!, + .$'j d ., ,lJ ri t erjtr

.LJ! r-l .. c:1, 
- 

+ .r _L-i jr .rJ €p. J .g Jr, .LJ- a Jrt _r* rLt t .-r r+t
"r 

jr .ir$ .-r urt & *- 4'F a,r .*"LJ.L _ r,. il-J";::::

:1.1: 
tl.Lr lrLij LLr -ar *,. c. oru! .sLd .;tr dl.!-*, r- _1, iu-',,rr,, urr, rr .6u .rr , .r r rU ;L= -r;L- :rn4 .:"yy na O.ri ;U _.'O*, ,,.+rr JLi JJt, L^c*!,rir L !_L ar<" .; ; ;. 

"; 
; I t-, -r, .,

!i)s r+r'd a+ .r Lt dui !,r 'Lr o$ ortr JL! F{. s:i bL .il_ff;- li.rtill 6t l) ir, oi.F I pc yLa;t at c t,.r er;tr .a!. ;r -* "frir.*.;.rJ 6q _Lu .si rr

Lj .,,r -s n,, .u,o-) rLlr :rfd )r; .r"- .,. *-H,if,j{ril;j:,

u+ lFu -(n0 -rrrrrrt +l& ,r ( UT ) erFti erjri 10_6 Js

;i6 oLlrluljn

dJ€lr L dtJslJ!_ <,..<1 
ftJs

APlt t sj,tf F-rl).(Li 6J:5 61, L_ r) +i d u+. L-: 6t, {t Lt Jtr a,,, .qU; )r.atnrtil tdi.LL-, tFt l_,tF.rEdLt ..fuatbrL+sb y:;
ars ,--l .u pbul ,lf ..t- l+;i 65s 1 at ,tj .J(- p )J at Lt e;y a:s: 6,-t o u5;
Ll ,-e Ll .Jr- d,/ ru * Fr! cF + gt,' s- t+i .tijrJl' r:i* 61, e-r.li a.' Ll

.i r.f,r' lii. jr 6,1-..- o,* *,,II.I,ff"5 ff ff;; f*
sJ ,lr- r)ldu-l € .t g,-{a ;r .r-'i 4 ar ,Lli u (jF r.F I ru j;" J s+ NDT
tlFl ,3-r cl, e-t.]p d-L ;,t,r r J;t BS I TRD ;,;i ot-.rtrU-t .sU ,+ .rr-.* , . 

"
4ru r{jr - r-,, d Fr dLj, or,)Lr .jr 6 r&," -rt.:.'fi j 

X-, 3'
slr,r-f; rr,L-d-rrr6or*r, jl,'1""?f :"trj"J:;,-*:.
t.itt-9.irr 1r.ft t::J"- rr p det J'i.1U gpr;,-t.srts 6p. i _, 

-,orr 
r.

; .s;t- 6- 6rtr; ', r .-b*l Lt .o2 utf +!. , if .$F "ru!t $i ssi:r,- 6l^ &-rr.}*

,^-r JKr .JF &t # .,- rj o qrts *p *f 6-, o.r,.-, 15 :*"; jl-
, .s ar-! al. i .La .;r1 .bsrt5-:;: 

'.9 
NDT rrr )J oF 6LaJrr.u-r j r .p ,.

.'t'r? NDr 6r, drr; 616 r.:,,- jr urir jrr #j;3 j"; j 
"_",j-:'lllrr q .r-jjJ d orull .su .s, 5La uy I 6 6J& {t!U^" rdtj , .;qti .:_.tt ,6t.;U

1f*g-t11 .-L juJ* sF! , .rrL oo 6irr, .q"' .1,,". . *l-u k erj! .i-n)Lr - tn!! d .$s d Jr !14 , lLttt {-j Jc )r l) Jr; UT jl-doOt o,r-.*O

e,l fr+,, d )., c s,--t 3 or+ ,s Lj .srb sri, .r,r, o,iL]f?;3:-"j*'
\ ;:4 S F , *f 6F .)tr .r'"$ d,j i,rrur, J"ri dJ elJ { 6ot-l;f: ,5 gr.;,

i'
i:

H..
+r,



11 NDT q 0fii99 6rriE nlitaaj Oil$ Gs {,D)jU

d\F.ru'tu &&Jrb,1\;&inrrsE l.:-LJ

rr dr-ri 6b)L- q .d!d BS 5996 J"', si irtrU-l .$rd obl.f l1 +s. o95 JL5.1! rJ Ji d !Fi* ta"!r , d! 61, ! si-Lj! 6i,J nl>)r rrtjL_t 
'-l 

JjLJ *; .rr.,i"r .-id. rr L 9L!- .- ai JrJ -t? d ;t 0'i Gf 0&6 .$)tr !L-)t Cf- ). .s 
"_r_:_ -p .to;

.-i{ b} 4 !t! .s e JF ci;:! ":rr { .$ rr ft-rF d ulLjl -aiJ jt dl'.$L d l^ d dl, 83 , {+ dt, B4 a?rr c=iJ .rL$ .H OF ryr! €,j cG J*
'"-u .JlA$ d)jL srr u d 6sly.*t .;l; rJf s+Li 6ljJy'i 61, 6t.y" 6t__1,r+b diE oLlrl o!, .b- 616!Lnr? , rLj .H OjLL Jr orLLl 6t, JjiL JLrj! Lr,t:
;-louL*l orLl!,.lIal) dJjLJft, oB:j \t - 6.Fj_ $':d 6rfS*>f. jU-,l 

I

€1
e2
E3

$merum'z)
s ffi (5@ nni)
20m(frwri)

5
4
3

Sm
20m
10ffi

.sd att .t ra

.1Y+ MH4$lguJ\o&rqA-snJ;r'4 jr .
!tut+.daFrjrr!u!*LiLF .

g6l' S S96 .e& i, .

6rr$gtr.rJLlr

Sd)r5.1+ jl 6.6mrt!4

.rfi erjL ort- jr li 66drr jt AJlilt ! stfc cl, I e-FrL ov9 .3;q, ;LJ.i l

J : <r J LlFs ! ajf .orie cUjA- scan sJL dljJtLirr;tr- U,;_f S;S;
,tL; o .u 4 gLr l, ;1 o!;; \ y - A J* .sJfd .r$:-l .s 6,i oL!! dt; *rr _

JL-rl Ll Ju+)t rr 6l)lr at -1' .li !-i etrt) *t els-gt lai3 .li .],-l .J r*t6h r.
sl*lrs Jat arry c gy ro .rl'*- outl 6rl$ 6tyl ;t asl;l ,*++ J (Jrjc- cjt-Jr , .i
15* ,r elp 'cf6 Jti l) d)t a' .; b al,Li at ;Lj dti:. .JlJ'd OUlkrq ,* ,

.dLsJ e,l) Ll &td .su!t 6Jrj dLj 6L- .t- jtB_scan L)tL_t !i,, ."rr_ OiL ."ory Lr.i3> 6ly a5 al 6;> ;1.;t y.sL rt+ *f'l, r*a, oLt! G y. lf etjL. .

o.ld 6ja:;:3 Ot.La .rg.fjL..ir:

CF lF )lrl L-i La?l J-E drjL ."r-! 6J'd+r oL!; G;+ "J# L.s JJr a .$L
,uild lilil Gfu., !l-L! JJ at s,taFa bL cJ. a art, t .r,j rlrjr $l''d 06rl s6ltI 6yi jtu ill .ur a ;,Lr 61q -itL;l sLli J,l d)jL 6b tu-rr )r lbrrl$L-l 6s t,
i-:iJ JG)r .it'i -.{i. rr l'i)l$U-l {S r)rdl & &l JrL Li}_\ r, b r)r. ), er@

drr U}; rr$ dU.. oJ b $Fs. dl ."A? ,Jijj._) nLL!
,r ! q-y 5clorlr! oL;r .rid )l$1, 6r* , .!jL iH $jlr * eL*u i,r+

.JJ d)r ,Ll (tl,j n,t dLt , 6-q aJ d6
.,L-.;11 j eLJu' 6Lr.,L$lr JJ},j Jlrj! L1 ,lf ,orlJ sr-, ,g_:r, , o,;L Lr] Sl
oJt .#ll- a+d Ja .Jbrf -rLa! or, jl' { (J* .Ll {!r., r)lsu-l )r cJ-: dl)l t't

.ill 6!r dj:r (FFp) )+r 61,

.sirsl
;t-Ia! 6t J1,-, !,-Jr { st$l t'l> nLttl J!- Olt ,o Lt .ct o ;Li L*; a,;t1 J.r;- se_

:{5 41jL l, y-; ;53 .rrL;i .sLi e ortgj pK3 .(\l _A .[:) srb sp, **{1

s1

B

v

5

5

0

som mt
2@m2

10@ m'

1mmx20m(rom')
Emx$m

(lsm?)

F5o m1
35 mra ffi

1mm1
#e S S96al:5drreEtleSrlLe.

6J'. cb!i2, dflrJ uirLiT lt-A Js

ta$39 
"r3e 

ly o-.1311
I 6Lo6Lt;l njF .: aJ dL s- s,tr*-Jl>[ a.f ;J 6l r) * iirL- slr .!rr erj! -.1:
.dy.cyia osUal(JT) dr I; o!-t"ji jl ,$':s. o$J .s !)i rlf 6ba-y J* eL-
!,. l;l - lL ir-l.r/6i Jlr.3 o$ dlr-y & j! & ;y;l ;r* rs ta;r9,Jry 6losr,r5
6.1--q .;rL r d .spd !i')t> dlJj jlJ dr) .5,- .jl .!Ui.l L lDJre ;51 "5 al ;i .pr



NDT 9 611169 (,i1iE ar[qqi uib Gin @l]b I

q!4iB&Lo&&l
lr_rr@rris.&rd-1r.4.<r .

rriuelj!et1.-4
Jrd''/&drjllir.dr;l'e .

1

t(r
t:,"
!,.;
i,f'
l': r
ii i.

lir'
fr,
i.

i
::

+J.E6'j9.&rtudrrrNs
*-*"J,o-ob\fftjj

-{
!+d Jlrb L Jrlr dl

Sdrrd'rJi{J;d]r!qdreL .

* rr-*ue*Jruill5f#: :
lqru.*rj$r6L#,!ounr*,,,,""*"...#"#Jij*ffiil l

4rd$J,€4r!teBe$oBJHle! .
+rd,rts4@r6ffi:5- gij:

+lcl oL;.drr$tLu)if 9l*.

4rdde+srted NuErl1
+ o:r*LJ+*

u'Gtu gS 6l,9 er@ dpti o!r, l^n ,JBn

6jjL- orlo 1911 d>a,r,15 91 6i1 rc:lJ 6L_;rl .jlJl Jat J jt l) gle;,,; 6l^s*.-tu
..5 f+ o+l-- gt? .Lad Glri u.it") GiL_ !F : .oLx,U e_! e a_y! ols

det - oJt? A-scm o!r) _ d-rsti u+b)T ly-d Je

q ,b q1lj elr- J*;53 .;l .iliil .cy'*- ,lri .ou!l J)r (6rF!) ,s q9l; ely .i,_ .Jrl
,ls *-j; ely J.5; o ,ll) sLGi $; slJ., oU.Li ;, .)lr_r tuUd 0!# qU !U!

.(al .$ orLiilli-ri ., 61,
.(lI -A JS-l) Jrl ,F 6iUL a s:at sl*-r oL.Li orly-o ati;

tL;rl o ;L; L- ;11 ,r Lj J.'d Jtir tr dJ* J,t, 6, .S,_ .-!i !i p tt .;--t)I
Jilr tsl JL;r ! - sld Jujl d .+1 JrF Jl-jJ € + -!-rtJ ujqLjl ritrl lr .t-rt

,Jy! sLl
eLAi rf lglrorn t_ )rf+,6 )1 e , ct-I,)i 6l}J+ jt let rr .Jrj .r!tt ! slj.{-

.JJ orULI,JLt-,
! rrlr err)i ji d+i drl2MHz (iLt; )J d-l.i Ct- &Jr & rJ jL& ir<-t "!-
J-* g,-LLJ .jL& Jl"l J,-l jl .i$.+er F! i )i 6l-1, e), 6lr. ;Strt st^+|,

.$L d Je6 tl )J t{ii Jrr, J*-b d , dtl:* )* , 6l* 66sllf!
,6le) eri ;j ojlll 6lr a-J e,jr) o)- rs r5 al p;y .6q J-lf b,i ;t J+
FFP o,L;rt r ;,y.;l y_t i;19 .rrs .c; .;trt -ri ft .r+-LJ &tii .s $lf .JUL| (c*
.jlJl 61, cl-Jl,- dr,-l .al6 dB oslt u;r, .u:r) d;' JF .JF etrn dl.b Jili dti
.:+ jl sr-:J} dt-'.rl d sr3 d U;)j d(- * d.J Jl- dt ,r .at * cLn .J u-t
r a-J JJlr Jr+, Jj ulrl' .l;jH drr !S? .(rr! G ds:Jl ef &lr l, +L_ u$E 6 dB

.$li d oblJ20 dB dLt
lJ 6L-;rl .-*-a.r,r 6t^..r .1- ;.p r"* L"-9; tr 6tci, 61,6J:LpL

Urt)hrrrqsHt.jldlL om 5m h
esBu.4*y'b h Ernl 2mffif

\,gF!*LA.Cb h ffi2 mnyna

th
ffiz
rchile

f.rE &.jlrtu
d.,B&;F*LFu

jt-&.jrrrFb
;!-&Jr4,rs

vz MZ
50mm2 rcOom2
6S os

1250orrn2 2oo0om2

@z Mz
2@mnl €mmrl

q5s qss
s000flrl so@Fne

i:
-rj ;

del+JAsno4lrzs,t



,6t*ri clnl"r;r, nrjL ai orlilt ar-i et).rF rl"'Jl st,jd.t Lt s#NDT €i
O.-j+& .(sL d sl|' i ,S )t dyl t ,ti ; da.f sbr jD b*, : boJl:J .bril
i-rr. .u! e \ rU u Fil .rlr-i L Jjtrl , rylF dr ,.tJ t'L; 6s A'i nUJ;6!s, *rr u, jF I,r dqJ) err s &Li !9*.dLt; *-+ ol.l,"
)-lJ J-_l jl e-J rrJ d d_:r b ej! rs ste .itL. o)r d .$Ld pT L_ Mp Jtui I

oe; .r1 .* o:6ir Jr,r! .t'e rj,r .j,-, c! .,* ;:::;.iffi. I-j;t i
r+ qJ .Jrl:r eJjL 66.5i5- dl+-F { br)ldL-l 6lrb r:jr ns 

-, ,;O .J,r1;j.:i
E+ .i .BS 4124 ;!-l er+ ,lsU*t sL$ dtJ t'Li;f e+ ;1i1 s1- 6r.rf or..] i
na;l;rsu ca? 6;r , .$jL O+ J.ili lrJF + fr. rJ .$ssj L d,r* ,- -O O,j.:

se, ! ;= .FFp n r4;r ir * , ..s n'i 6r-.-*., ".i5tt-|l=,:.J:.$ 
",j

.qT -L* { J5} rl' -Si Jt,;d drj\ 6bl.:S "* ;., ^U .

t-hiDalitA{ruil$LiitD)jU \'Y

a31 J J+! t6G*-p.U 6F d€ , L6.jl$1 c-ii e .i*i .JJ jJ $r 4 lr nL_j+ fli .
rF qU. dlijJlJ+: q \A - d !5J )r 6s .sls .Ll ofrs ! 6ry rtL r ;t; I, QT

'tl 6)r;
.cjf ul9 ,lr! .!-;rl cJl.- J,"i!-s ciF rr e-f p-, oLL! ,r jlF .iLl! 6,F .
rr oL 4r Ji) t.gJd Jd lr oVU,rs L"; .S * sitL- .GJ,l .al JF
UilL; sL rs;d FFP s)Lh ol--l * ..(.-rt 6tb6<!f.L s> At dl- li (ljdlrt
)r L+!' ;lF &Lb O,l .(Ja.' bi .Fj ,r 'j ;r? p ! ) $ .s{'; u:t tju- ,S

lr+, s-jj 6taJ)l$L-l J) L qti cl' J+ { .!rd f* , &-F 6;r /odjL <Jil,j>
.J_5 +"lr*

JF G--rjq -<-- .sL 
"F5 )li- 

!1i6. G:i-l 6lalr )Ur;L L cg+, -LL; ,1L;i .
! J:iF rlF ui*L-j'i .u 6lt a-.L! L-1 {t J!,' rt- b lri fL,rl s:+L lu -.! 6ly
jl r:j? Jli t-3F -+t! q Jn .r:.' drjL ),jlrl L olF .)+ L, &l *lJ- A p lf t )r

..t oq ;;, lUut ;lfr_JlJ .ir) e &qi &! UT jt drr eLi t5 dB

61Llr "rjj.r 3 .;Lr-j1l
bcllrr.U .tu| tasfuiiu dLL.:, ,s*;r oLlai ,r_L;i ;l ao .;y lrr *ri ob)lt-l ,c

2+ 2 (aEJ 4s ;r! Lt { e;r li tr) 6ld :JJj' sj tJ14 &r Jrti! &r ,r r
d .::l Jl 6r+1t J-l .l- (p..+ L- bt- ..(-, 5, ;-.1 ;l 1 6fU5f sl-l .elrlo) 5l*
Go ey :s.{Sa- )l; d)t .H {Lllb J)p 4. 6l& ,L t 6l{'-i- 6t!6lLJ.+U
orls yL;.il <+rv 

".1- 6gr i-Ji ! Oi f-i .J $Ld !rti:, Llr; 6t .l.,- 6l)lJ

6ti.jl$l )d+ {t +5 i!! da- 0,1 r .al .$ orlr oLr \  - d JSi )J .lal* J,-l .Jr:d
Jr; i:-; .uL 

- 
Ft- bu:r" drjL fLL, d l:f ,l=r el;, t u,l'; ,s to;lraL

.JrJ .rJb er+ fF tt C*y s e-- ,,j1o orlr o"Jl)t tul r 6!_L L€-l )r ..ru
jlf yrlrl ,s ";;b" t_ ".S;/'"--l.L r .rLll \.u e sy ulf *lrp,b 6lrb ol*-, oLJ.!

, ljlrp !_laili ct d'l Ci ai +!r L .srlJ {:t'j 6,.1 ,o 4L- 4 3l'!t-l O"E .c-J
.ry ,tf I ;,l 6lr l, gbJrj FFP oJU! (#

l-jJ"' l? jl G*j"J oLl"3 jF F o.{Ljl at al ;;r, 1 "e;* 
!-lJ .$ )'s JlL. J

e .oy Jlr .Qf slo.i. 6l,s*-"HL Cil ;r Or}J lJ* - rrlr 6rlij d]-E Jl.J{l j J-lt
r .o:f s5.l* srJo- )li ul{t ji r)f d.' dLlai .r4a 6Q-tS: .|Jr o rtid ir \<*.i- rrt
u).. sj,lS ?-al, s-)jL .l-s. ;lf .r ;ra lLll s*;) ol-j"! g,. y.lf s-; j\ .u-t t*
rr:o. .qo o.r#! ellJjL jl cg)l*d .J'5 u. ;4 ;y-lS 7yl y +,* jrr t jlr Ll uilr.r
)Lji ,u olj-.4?6 G.l!;"-r nl.Li 61r Gb .sr6. rlj! Artil{ s)f l) d-Flrs 69";1 .1";i a''

.aLyf 6lb,) as , )lt 66 ba)i

j'.r,i s-,jr . 50 m J oi,),.- ^ .+ H:uT"""T ff#;':l

d..llu) 6115 ;";L ;l J-i :d,:,s. ulLjl .; F I j r )r a. aa f ,rr* .* -rffil l - A JK--i .s,Ld lrrt-ii 6jL, d-rtF -+d jl f , (Lt d;i_ ir.i, afr;rf J1 \!;ry
l) r-j ols .sd JlJ t) $,jd .rLill .r.i eJ}i sL$ el,jt ar,i A9_lr 61, .J sLl 6taJiJ{:::

+)lr- rtB q .i
.( \ v - 6 JKI) srj rtrj .JU!l r)f A-sce o!_!rrc!- l--rt e'+" Jlq dl, jL;t olt-jj.S,- 6 jtj rrtJ JK-l t'u _; oUl"i;"

Lil"!" 6-€ Olfd Jt.b .-+: (lO MHz) !L etjlJ; -t, .f_ ai e"!a. Ort .$q;; :

.rrtr.;t; .at ;y ti arj! Jjir, !-.il .! d,,oJ,
dL-Li 6t, dL- a,,-t .sq o .su it-rs .au ctel cta- L ltf 6t t 4 ,est4 dtt

J$d i.J* , tJs .$rlr di .ri+, !s d tarj,1, .r.lil:

Ll Cr-t-J;d rlri ccurt ory qJel 6b,.Jl-1,:L;,<1, ( ; ol:) ..s^,., J, . <. . :i' 
.r)-J d rrt .rbr JJf eJJt 6t!arl'-l dLj 61, (F qrt.i) 6+j ?t, 4

.J":li 6JrF t'Gi-.rL ..it$tJ i,K. &ij !*, c-t. rb r-e! 6b*ty ;l cot;ut
rJ &il 6 dB, Lil '20 dB 6l'!ir) .r)tr rf;, bsj::-Hf 6rj.jlJl .+> sl,l lirr Jtai
dtal"jJ:t JJJtd rr.s Ujl .rULt irt/L! , lr.J )ti .rU:_t JJr $ti6J t rrJls s.l.j
6Llotr6(Distance- Gain) (-t, OJ ,jlJl -aLU E , (Distuce- Amplitudexal>.ldti)
r+t* NDT C-r !-5 rs t1 BS 4124 ,r t, LrI-5- 0-l Jt-+i *Jic. .srb 6r:;a

.srJ .. ,lj .rUU cry ,qL;l .!_ .oLu , ortjaj pt-ta ,c JylJ' a'' .4J *-ry 
I

OT ar:1j i.{+ {t s+{t JflH s'+;,' L stlHu .t- .jl$t .t &l p{. Gtt rJL- aril . tl
.+ ojlul !r 6t at sJ-b.l,J"' dt tut 01 i&i> .dq .tJ$ .tut {it )l;i orLiil sry -:.i

.tu| JrL C,t! Jr 6r-i FJ 6)le d, ..fu Jl,r .$r, c rE



NDT 9 61lIti9e

i"-€ l) s,l)Lli J,_;E Jrrj fL' l+5:' j. y9; gt' ,o 61y .rls ,tr.i drjti Jrr lr

\ d'j |iF GF lJ! 4111 a5 aL- ;lJ y-l yr;L .l- oLlqo 1' .J!d IJIr a-h,
JiG , d)!r )r t'L; .$jfj s:i dllrrlJLll JL! rr ..(J alriii .r' $1}' 6f3

,!i. (ii 19tlr
CJ_r) er}jr siLi;r t; drjL r)t$U-t !-,1 .L{ (\ L!) BS 3923 JrtdU-l
.$rd Ji' !-rid dr Jrl& dJj.e- .t l! I Jj-l ;?J , {rje_ rr tiil tr at

&rd {lrl .rUrl c.€ ! ll.'nSr J,_j+ "J Ll .9s2rl' rla
t-l rrlo se>, ;i ,r ; .F-e .F"d .if" Jfl/, lit+j,j {t Ll .'': + r;V O.+j
)U u !tj; rJ \5+ y)Ll aS ALyy 6tSrt' J)l$L_l a qJ .srcj l) oj/-!
6rL-j s b 3' dLd ASTM El64:1992 .JsL ot-lyl srtsL-l .rJjd .rtr eLrt .r?
.uJd 6Li)l' r+if )J arl,;;{ c{.. Lt lJ.Jd JUr BS 3923 $L a l) ;Ll_ &l,i,

6ri !-q JFI J,llj)l O* )r .rrJo rr,, sa* , alj y sla ,-iy,e* G*tf .;
,J +Li_Lji;-trrLi, uli L; d4Ka.slid oL!_ JjL r 6tdf , * + *
fbl J-!r. .uL os rl+l qlr ! cL-l {l>/ A .t +.' &l> aL..l,t .J:!d drL .1,

J $rta {-E A.orlo;Lj o ;t;.!ty a-t.s b lt . A Jtu rr .s .r'r OL! BS 5996 &, {-L J e*y i,,,t .JJ d)j! L .r)rt rl,
fts rrj a-J dL-f-a orl: sra;; Lrgi L {irL at &t {.t rlf Crla_ drjlr ..i$ .&l
eli J.-i .$Lj. 6lt 4:! gt"r .-r or9l, o oly aU; q-l; se : Jrjrr erj!ali)L 6lbj* {r.g rJ uo.. ,L! Y. - d eFJ ji I'JU- .rrf ,*- .t;o ,f. "-rf;'irl. d'r. dL-j)l .4 aJr' rlf Jilr eL- jt !s eL-jL a! j(; )tr o-rtj
a5 ;l sTrE 6lrls 67 q r 6L".iF 6lr dF * d-y at .rp.l *r_itr t; giF &,
)li .t-- jl .ru:-l t AiJt 4 6l!u:r? 6t, .(MIC !-lal) & {l'tq d) y! ,51 6trtorrr .a-+r u.-iu r+ , ,;-) .5i aFL- 6lr d+! , r, $tr, eicLl irrr a_, .Jrr c-+

tiiiio alir0li @lu Lii U!)jb

A-sn oi! jt

.Ll eJjL !il/ JJrJsr 
-_la. sr 6b!rt$U-l !-i at Fe- djJJ !f_ .s ij orL

,r .$ .rl! u:p JLdl g; rr 6ly l e 
y .t -f- .rj'c" e-rn- L u-rj! 6j"- u BS

.jr> , rl$ 6lr oLltl .$qd oi9 sg, )Ll, 6ll JrLL {J+b b)rE ! !!r-*
drjri cL d-iYt .l- a+'y .r5..;j uly ir_l aa .ir? c-!- J".t:3 s elz tjos lrlr !iF> JLJI i6 6ly ;t; sr. 6t- Jils .pec at- .sr.;L 

"Lfr-s .;l .r-ia eL+
.-:lr.r .l:: .g,r$i. , tu)L +_U;

,5.1 c p;Y i*:+* rq)rtd -L- ri (;Jr5 i ra ut ;- t t, nr;L f e!- .r-! LJ
orrr Jul OJ| FJL* ul,jd rt tr O1- ;r? e_tij dk JrL- d.bt,j Ct- O{t d.. J

.$!4 Y gt- 6r.;L r-l* , Y. - A JKI .-|JJ !+ ! .rrt$ .$rlJt rjt .r*

'ir--

$.bJE.l.sS.-l
,,e.*r[s.;;;;;;.

Jd{sAt'rdjLertrsttrr+tulJgolrjrdL!-dy .
)d. Lrr ri, d gi s I ASIM MlA.;, I d ei os rAU,4 BSat-A .

o$ Ar,jou urrdi oLl-)T l1-! J$

taUiJs qij€ lJi sdjjL
bdJ+ .+jtt t-ta .- lSl J"6 , aj-J". o:r) .t_ Jl?r \ Jrtl ), o)f C ./r t.rr drjti
uttdjL- crj, s3 d al aJ-) db * (i):J 0{t .Ll oi;J Jl> )r .s:ri 6L6ry'i ,j
-d dlill rLli H JF dtrolp 61, u.* NDT uir) ..'- 01r! r j r tS et:\ ) L;l-

l; .l.rL .$Fd rlj oJull Jrf ftF p. , (sir) s-t 6tae, Fo b yra erj! ro
rL&l Oi Jl;"| , o;r? )J dLj; 6l!Ji. jl )lJ e.j.; e 6se* 5tr-t1 of .S,- ;l .shit L .,y
t 6j'r o)p .t sl,'fj {+ !t+sJ ajJ-l .J9id .rlr JLr vrs-1 ,5;L ,o 3-lr .qL-a
a*,-l )!Lt .r .irt )lj .su!l rrf t'B 6U-1, Al F jrj .rULt j_.^.ful 6byi 6rr

.-s d .ilFt rL?r t) jrli etft .jti i'-t dlj rti;L
.JjU .r .r r rrbli*,! l, ef; ei,jljt 6rL_ ) )A Jlie Grtt drj! jt dulr t

LJ6dbrr. Oil

l,lrinr,-!o)



l.v NDTg{'[ri9l

+brL.p/ + dF! (et4n) +, Jjt

ij'diJ r)H!& d!+rj dL?t, L_

dFr cttErD!)rird-ltc _

{ dl, Lt d;s 61, I S 3923 _
+terdEJU+ir

+rlqrLB{
dJra-bJs4r_,j-b_

S394..+&},'1-
g.K

"Lbrr4-#lrrJjt
lLl00 mm

jl alt

f*-----,-. **l
l6ugud,j!3"Lu I

I rri&.1ibrr*Y I

I.LrtrPj#r,JqJ I

+tJslrM^&d[rljJrrLt- .Jogsl5Lsrru;t,A_
l*^ttJJ-eEdy) .lo.edLJj\jrrLt!8-C_Cs:pgiJ_ +j

L4 eb cttl e\l;JtrL.*D J*,'J_
,Db : I q r ataui:+ urfl2j oil-jT f.-h Js

J u+1 obLJ li) Ati 1* eLl-rt srr 50 jt ,:ir dK,Jt J4 .Glt oi6 .q otr- .r
.rJlJ l) s-), sijJt (dltut eJ- /.50

, .*i.6ui 4 tjj \+ I *-! e-b.dL )lr cb otiirljt rrAlJt s. y'
dr ,4 s:aL ),'lil ,J'jd lJa si at s-Es e5 tul L- 01 r J,_l .rrj 6y'.jtll

Girjs 6lj{d utu di rs)jlr \ 't

J+l L;'p irJ. -J-- jl ,! rr.r5: p6;l ,L 5s .;aL 4r;L al r.J o y .$.F lf e:s
.el o$ ojb okj y. - A ;F-j )5 sp ,J 6taolr" 61, .t :SJ

f )r G--\ t , / stn,:i* eL' .r,i ejjL (F {irtj) 6rrr vU .t- jt .rtilt t
d-ji )l'j )r t';L -r.i ,&-) ya ar3 ,t ;rtL- q- F rartj eli .51 ! er.eL I b

:{t J+J J-t- OL+&l .Jrj ugrb ...;' dL i* *rj t+ ,+
, ars 

-r;L 
.L- ;.-6 J+lF Lj (SP4 L- Sp3 rrlr BS 3923) dL JL dlf .s).f .\

$-J r.lte+
.sL 4 MHz s1s ,o gle -1, (ilt; .r

u+L+ r rtytr crL- .;l ultls 6llJ<-! .(I5O m jl J:-! &U*) pg; sly 6ty .t
.oi rt+l urz

sl' srrLa a-q+ : n4rL 6L-le; tJl- el ,s .(er JrL * ro) J:u e_ri 6lj J<-l
.\j2z s9 J\ * ;r ,s-l JS &* n* ol*l ,s -J,t ary o ot dd ,, ,J-t-
fi &_ iFli 61, JL.&t ir_i+, sLd C,tr ji dJ:; )t! d_rlj -t, d_b jt oru:.t
?rj L- UJi +!lr .S t)?, o& J1 i6\ 9)r 90 qrtj L a!-)L d $J d Cr dK!

.+lt -r.t or+, J+ ,r d,.6L
Or r! .srid l+. L;p )J* J+ )r JS-l Je-i aln J,t .r-r)* .Fj, e-UU J$r {i

:r-rL- rLL; o l, y_; 6lrs,_LbL L-lr
(Sp3 ors BS 3923) dL jla ._-L y97 orr.f .\

J ,j*+ ! aL",jr+ cll 'ly 5s .sL r9* d i+j a-rJ t. rjs s!_! et, a_rtj .y

.!' jqj rrf &ti; t 5 m
.$p drjL .iJ! ,r jl sL,L (50 m jl o+) F+rd dtr.i9. .y

.(BS 3923) s)lr 6loj., J<-l 6t^.t jr { jt! JSI T , dJt oyLdt .f

g-Jlil s:rtr_jJl
rlij eF .Li Jjr) e ;LT;1 ute! e Jpt o ,l{ r$La .: 9 eL> 6)l.l etr dq_lrl
orls orrr; .!s O*l ar .$l!ijt 01 O$ ,lt:r &L .orlil Fil d6dL! ; aS-rL gb4

JJ rtt gir L .<JFliJI Jitll )LJ )r Lj .!ric. cjL- sj {t dB3
6--_q ' r .uli J+ tut F dl! J-ld Jel a , !r! 6rLJ d)jL aJ i*! s,_t" t !_l
jl e-J Ll irl )LJ i,,):+ .JJ 6rrl c€ t) rf !ta)u,t .at pbdt Jl> rr ulLj'I d sjKs
lell rL d /l> ,r :qJ ocUiil I a; BS 3923 ,s ou.i ools cJ li , !!'" ! olryl,l

:Ji,; rti jt tr r,J s" ftrt tb Jl d dt-jrt aJ Jr-l
, Otjj )- .l eL- s-tl, .Jl, .rj,Lu- ortill )y at al s-J )\ eb- \ tyj^ s|rl .
t\ C*- slt .!rtr eu t jt+ (orjcr .J-L t ..tj, q O-?) aj+j e_jlrt" dy! d)G
6l!.jlul .ur)td dJ, .sr^id 1l>!- Jqti , dri dBJl ,l: &L 6 ;)1, kf, .y
J-+J ei .116$ orlr OLr BS 3923 ,s (jtr-L; & etii)l a Lyf\ el, 616 dttut' .srls .ti -16rl r)y ..l*j:r e )L- kjl nJ



ffii
ritr' I

L;| i
Efi'i
Siitr

ffill

trl
$r:i I

ffil.
r+i

Fi
FIi:l
;.l1 i

ilir
vi1
$lr
Hii,i&:.
$i] ,

fr
it

&,

I
ll
li
fli

ill

ii

li

N01 9 61lfri99 LiriE allil4.?.]ul[

lJ .r-, ijL- o-L; d ujirl, rtr )) .r-.5 jil5 lt )lt nUf dl)s ! 
':)lf,(r'.:, 

"l-ti 
l) .J$l , ei Jl*j" s.Lj ul-!) J+lr +ilr r:!rr

o.il;S9.r1.,1

,r: . :.- . Jl- ;s jl-Jr-rl, e"p )l ej- * srjL 6l/ c)L>l oLlrl r.l c^i"L a-l r,?e L

osUul ory .J9l* *-!+. rlli J ;.;L rJ 6l.sr:J ory r ;9o e:y al Ll ,+l
DC

* , )r/ cJ- .6 at !l d)jL C,_lj jl uib {s .t- !l)l rr dr, t-l crt jrjd
rr-c ,Yr-rd\ltj 1 eL. j

s!u NoTlbl.gjd!

E.=80m
t.l0m

bo!ts lf NDT-lLrb )li. etrd, YL Js

dLl r , "c/ Ot- J-K i}il lr o:p OllE { |),_lr]! lgti d ajir dq .i. ti .jjt .!

)r Y , I 6LiLrir- jl .S.-- ,i 6', s_u". oLrlll .,1 Jt5 .$_'i _Lp r! A,Lu a-la ;l o
,lJ g;1 l1 7-; o6i; .tu| os 6JJj1 yt - A, f f ^ O .gr.,5:,i1

- ul 6lorly_o .l-' 5.:53 .t orLj df; drjti o: 3, 6LrQo 9 | 5lor/2t ..t- -<!* .
J?l o$15 c€ .e!d Jt5 l) uif; .J:J &U; + jt "$ rjf djP 4 ,-F oti t:
.'=:5j .t. .Y orLJ (Jif .cLtL ,r .tut jtrj J)r FtJ I . .Jl !# JF ry'trt )r oif

,J)lJ J-t' _. F ,.i d)jq { jl. tar)t$L_l , L"Jt F1:1,1
.L- .r-j5r l-_ jl .rlill L ,sL db )f, eL; 6t, jtt 6L;i d J,,: ai ! Jtdt J_t ,: t
oL;++ cl;t+ Jr JltlJlr alri d .s .rtr gLr \ .rL: .i9 stl .J r+i .1, .,ly-J:'
..5 Llr.lj d rjy d!! .r- rr'* esl; ;+jr .t-i s:+u rrt d ,, -l;o ^S 

jr, :'
jl .iLLl .$L .jtrj r)f JJl .++-5 .*lJ &t" o91 eL- I *!lJ Jt; jt 6l.;! ryL- Ft rJ1:-:i
rr: OKI dli qr: dt c>rtt Ct- jt drJyr .<-l !-,' dp .,,-t 6t, .; a*r;'r.7i.i*
rl+l d)jli !rl" rg-l !l+j? e aJ !l d)titz,glf y-J, qr;l 9 O-f, -r, 1 ;;.*t';l{
olrr L q uL {ttlE & .! F > rr rl9jd :-lt- tl .(d)jq oirJ) J.j. r^!r !t .sj:+

r;L*- !-q- p;Y stoo5rl dti 14-,; l) C,_t!

.br-llrtJ .Ji]ij) o+ .eE rq- Cr' ua* )r JT dur,j .Gjl;frJl) 6r.l' G:.i &j.
*L ,rJL- ;11 .$L.- .;lul + I Q;i 6u &r r ({L! r)lr , e.!f ir! J t'rf -ri
!1. r+ (JlroiJ+ )J "s iiU ualn C,_lr elil jl &c ;1 ;rry 19" q ,ilrl acl, af :9:..

.$!*br!+
a{ )Lji .d JjL; L rt' J (RT) jlrt y_rl) u!-Ljl djtJi"' J tarrllU-l ;l 6Jlrj rls
.! dlJ Jtr JLiu s:j dlarrlru-l !-i 6,}; a1 RT ar;! *r 56a.q ;, q-l ;l .al "ui
6Li d-L.J! )Llrl 4lu J-lt rrjid Li .!rls- .rlr u*r t &i rc I2 - A .pJ ,s
! r:Jl .rl.!-$ c,F df { J,r\ lrs olri !t .; elJ alil .sL dls l, s-y I *,J.!

.Ll jl.i Jry j:j irL! I *;; 6u U ,|-l
r, 6. r |it S"-,e)lrld s!B:i ;lJl r_rlr u!_L;i syrl' ;l cp .! I L ,a! 4l ,:
YIl 6Lc r;rLf 6ly *,l5 u;5 dt Or+ .6r!i 6lA 65 alt )J JjU .9lr0:r? r J-tt ier t
6-)jL &- .sFc- )l; .rULl sry .JrL- s_\erl dbJJlrU-ljl sS,- L- ASME 831.1 J'' .H

.$r: d JUJ il u - I y_l ,s a5 sL.. os Jur6 JFt/ (9, -r1 J-L: J:n , ji.

<r1<i JrJs
a s; .l olLf .j,9 .$rd JL! 

') 
$F drjL .stfd J5 ;r" f +lrr y \ - d JS.J

! Jli d \ir? O,-l .rrlr rri, dFJ Oi 6 .iP ,5 ,. jl .5 $L d Jt-.j F q aJ, .S,- p *
.l-2 I crL,i ,19 .sts o!-t .jl (Single- Walt) .rt?r J:r Gjt)t !ot, .to:s:; ;l r:Git L JsL
r$L.d dFr Lltta orr jl19!l a>l) {. }* b,-l .Ll p5 F ! .J, / a r .lS 3* en
oire .Jrj oo|i:-,| ,d_b ,J t}d (Doubl€- Wall)6larlrr rJ G.ilrtrJl) dr) jl at d+! dlrl!
L-l JsrJ jly' fJ) $l,js- o:r? d),1 .$L s. lrt J* )r .jJ )Ll' JjL o:f .t y .)Lj
OJFi F; .s!d Jl! FLi 6l' yp Jtu .1,_ iFl? jl ciL o)lSj- JJ, . LG i,I .ti:J"
+i -t? L-q, Jr a-'.!-s/ Flj Cr$ sr)a .+ .l"f JL; q JjU dr. OB )rr ! Ai

.&rd dl)l lr -i.i
)j.#tl d-F l).i nljs- l-,j o!-Ljl cr- dI o JjU gtbdri .s5 J-l -! Otro +
E?l) Ai .l-_ d dGG.JrJ JLdl .f e)Li lJif; .(L1 sl+ F , J.(5 gilJ ,_rl) ) .fu
J{l d JJ u,j Jid .J*l "(Weld n€ck);P lrrt'r cli JLit .S,_ t-lit , $Ld tut

orlJ JLi Fi )Li ,_rr 1r .,{at- .al *L- ;.(> 2S 6taaJl 6la at .ut 6lorllr 1o
l) irl )ri- .-5 Fl-; 6r, ?rl"r .S,- )i lif /p- ,r orL.it r^ 6r, jt 6/+ ..{e .$

?t
ia,

u



t F')
I**ffi,

w\ lkYZEV
-ff

\t
\/

ia-

l--*

6irib aliJ{d @b di

:)ri d obl.)lti &_ d.<irdt46.1
"sddFojt tj)ruCbJ., .,t e dbts)t 6ut 6t, ebsr4dJE*g .

eirl+4i-
L.

&IQI.*r

+uf;L*t.{, \.. Jrbdjt!)rrjlt!_ Lb
l---

,t$dftrJorf t,

rydu! 629S rPrd*aE,
+!bt,yb1 jltLlr$d sm atqr!

.i5dq+it..r$&dLurr{+rsr td!dLl:3
sdJalLFt Jjua.rDuSgO

reaL'!:

8.,

4.5-3.5 l+-t

J+. !rr-! I I dp 684 e_it'._J ! r-\rdLlisd s ao { F,
+ljeER.r'-sgrXd

sd.jl Lt qJjL.+a.r jrH+S AO
+b-r4dptuS.Xd jrj, *2N

stJ

e 4 d e J.r) d-t\2* "* r-rrr*ff.l,$3?,1:b4"31.i:1 :
Ji.ej,tui&!rrmm

r,ldjl'urro.rs. r\y-.Fr,!!,ritr-Jtu .
__"*",f,t.Tffic,*3.fr :

r:4 e r* j tF 116 F t it/dr,it 6rJA +* .
. (f6)b)CA!dradrp6p,pGtlRT-r.6 yf_aJli

)r o$ '+r lFi p r+!f tlrL. .rris- .Dlr o!-ti L$! 6l}.)tJ f-f kJ _-r

.!-Jr jL. er e,, r," *r or r.o *,i ::;":::yE:!. ")
.LlJ u.:l I ra ul9 X-Ray ti C5 o,t .6])lJ .il&l s.L- dt,

e"F rU; Lr ryi 6rr / t+r , .$ U,' X-Ray (tube) *y .r_ !-ii o.'il dl
aa j+ l0 m s t- lif &Ud :JJ JijJ l, 6a stl;lJe ;t;y .&t ij. l5O mm

,r ;-l .r.:! *- 400-500 kV r5s ;tJ, ujl.j 50 mn jl u:* &U; , srlc 140 kV o9s
.&t 1200 kV .sld ,le;ts at Ll Jl-

. {sEN462-1)&r ro, *.rifd
eiLr*Jl+rrJlvr. S 2910 rJ#-lJi+6,si- xnin ;y-* a)

""rr.*- jjll_*:i,f; j,T{}

{+Jdbtbbduu j0rr.jou

(,K.i4

0trul
( I o)td) JLJ ,r,j L ut$d, ) oi p dr+ oh RT -"qs fy-a Js

;Lr .glcrlyr 1r ; Jj 6!o5*r! ;- .r, ,s -r|} { .sris. oJ, )lt { .r;L a jfr
.(BS 2910 ;l) rlA 

"s, "rly_s 
.L,-- rJ o4 JII:I ,s .L,i ools

rl.S r" < at-; \ . drl" .\ .)Li d,J? oJf ,r a.' at fjt dlj 4l aa ea; e! .-ay

0r&Ll*.ddbe.rinti jrlxJtu

irt
I \1.
| :l:

, L:' .t-- J €rF L .u}'G- )t; JI !& !ft)- )r .gtJ J+ 230 m L-F



,li \\l NDTq6yl-friq9

.rb4rrri.. !!rB Bl r IQI.)U
Jd Ole *_ln..I !l 0 a&

dLr+, /.Y..r...AlJLJP
"fupigL\^.u\.dLrU

!L! dLi&tii )r ulie t t*e li yjlrrlr _ir;l .ti f-,j Ltt 6trdl .
t. iJqt 6Lg d' c* s+ J ft .rt1. .;ors c*, .Jl.> J.t )! Ll !rr.:, !ru!t

.s-IO ar r:.-!- \ 4. b d. ;a *l*; L cly 6ly ,e-Li ;"14. .r9: ict iil
.$Jsj .'ju o)tr-r L !y' 66r:9 6ly gf er-tr 6r y-t

'rrU JF, L$ dl , x-Ra}, Jl}uirj J o&l L+ 6ru, -r. , .;i. .*i ;s-t

L.dJr JJ*5

dLli ! i'P ! dlrb IQI
d !trit. t

Lrdil+rdudtLrer
rris.eUg!r.1.
rA{icsd,r, d,

I s r; e OU-a I e-t q ry6 6jt oa4e
d'!tJ,lia-ridd6LF*r.rtaCXD.'1"-ie!r.,*OdIOI'.I*

(..&) {+rJi.F} r
{j

'.1:.

r';.:

r!qi,J,IrdLJu+&rr.u, J+r+FldrrF.
(leD Asru eb jr6 o!r,A cF,st y6_a Je

L lfr jrsj- Jl .r*L str a+-j d_l )J Gi!} c*tr' Iet * lJrt.lij L $lid
-C;-,-l-.1:r;l+j+ erJ )tL- +l) J-)l)i-i..sJ C+;i ajr.J:,t tJa CB f&
rLr-l J--lrr J,-i C,-l) jl *1,_ arrU -[-tes ;s; 1l5 { .lJ JrJ F+*,.si , F!!a
l) jr .: r)r &li Jlb BS 29t0 J: g.ilf 

'-rt, 
staortsL-t .u?i 6 ,Lj + 3;1 ,.s

.$s d rt; )q5t ,r
re (*-'rJ o=rv oL& F li .t srr ,rr oti e .+Jd)iI/ t tU (JK-") F 7j
6ly oui ar *o; 

'_sta 
.o:116 ;*- g! F lj e jrF 61,1. ., l_; .J $Ld

srluL--l .a--;"1 ,-l ,r g.iL;l JL+ja d: j+ !)ts )r *gti 4.5 , 3.j ij, sleL Jl
.ort; se;e;; (BS 1384) 6t{l'lq

or "-') Fr)t' l"nl .J al Oi &lt , Jrl .+r-* 
"j+ F* Att ,,.u2 - L o1j * yb

'5 
L-l .Ll jd J sl& !5?* o)r a catf 

"_rt, 
,.Ka ro y-p- s; ;,J{J dtrJr) a? ;:tJre *I_,_ dt/! .!jd .jtilt .rr:d rau s^" iy.:t e,,S etf i*ng ,S;r ,^ .*S"

JU s&i's $'o$ elFl *lF srr 6F.jtrt c4- 4tdL6j:rr.$! e ui.b *l *tf." or* : d of p 11+ 5 -1", .Orf, ..Ub r*- *f *J ])

,LJ Jr)j+ sLd sl-l 4-l-/ t JL|J .C.+ ory q utr-fy-o! 6tonJ*r oJF e;r: .J":L d bpti ,f"lf arl;l ;,rL- ,pl q; .u clU ;U;U.L .S]r" *o

)r )rj s<.i.i Jh rr FJr rA at .\J J-l_ i,t+.J"| .6 er! L eF ct, /r: ut* .
J*s (iU;l r-r' ! L sf ji,-F ot !, cEr+r .rri ujrtf d$ Jij.' o:J> t- aJ.i

$r )tf * s:lfr-Jl).s+s L-l {t tur 01 or r{- dr\ i/-t J{ J5 1 .", L* .
; r-.It- 9-l ; ! oo soliJ l; r3qy elp ulrl at Ll oJ, dLs jfS _ 

" .o:
! Llri{r , idL> .!-s Ft*;icL c*La e)J .rr:d ol, &)r .li *
Jls L e-t.r .l_+J:, ,.ll ,ef o af rt ;ri ...S ;r, *r. r ;eL> .JL- ;19:

u:6 ,Li l, 4ry sry .rl- -Ui; &Jr I .jl$l
.J+U ej rrr i:ja' eL: U+- d c--jF ,{ jt oltilt t i*L_ sril, )l& .
uJ& 6&)J IQI cLo p ;t .t1 ,r d rt Jl cr Jrt ..,So ;,.. .. 1r{ry .;o

-- 
.1&od Jt! .s! cr F .ry r el ft .$!e err rrr oly ab*-;t

JL-i a-' lJlr rts, s5.1, e -i-tiL .ot]iit cry g,;f ..*, C+,-.JO ,. *-r. " nf
, Yf- A .ls-j .!rjd c,F- , ciii ASME/ASTM El42 , BS er.r nei_rli.,tru_r
elil iF ;Lir a-U- J:jidr Lj d r+t db oei .uoa ,Lr l, lpi €J; ,.ia _ O
, er, i* t'l> IQI ei .l-- Ll,6- )r c*L+ ,ts rS.! at;t1 .r-rel .l-c o *iluu
F; -t+sj d '$! o$ J* )t& jl i! i -*L+ pf .rf 6rr; , a;J.a:. .+_f;Jlilt fs u:j{F.r_- .rr>y 4-t ,c .r)tr t) .!}, eln ojf .-r,, , ^] lj.Lnt5iy l-_ i,it 'rirs Ltj+b r*L_ lF "S.f nU_-f .-O_. j*.;;
!- t, d'L*;,--t .s at OT afi .rn:d ..l"5:r 6r_;rrr* oL- .1-i, .r ar ..i+.

,J .-r-r #-r .!rjd o+u <d$ c*, r& " .*Ii:::,i;;n4rt- r C';rr.i!L. ie -iyJ', orti F-r o)t* a.L" ip *t;:S 6."r.,,J 
-,;-

LL-ll:&&ro)+]d? /jt IQIF,
rtdA+1L

Lx
L4t
uA
D4t
40z

1-A
24
2-A
24
+A



I 1A NDT961l!i9a i"l-:

Ea

Eb

Ba

D

onFrFrr&llJjbr6,gdf 6
uiirFpuplFF)rJjuE

url4}rb jl> o}J r,5 deq* fa s er3, JB lrB
j{, o$ Dr+if ds

t&U Jli, L4t, Gbd l+ orE 6bqb
U!> tI j&t )r &2 ! +rb ";g 2t2

!ri,F J$trr sJL 6b)ti ! lrb

(sldt) e)t Gl6 atr*

.iF; e! e lr ddr .dJ +rl

lFF eb I Onr) 6r.d .*
dF eL- ) oPrr r rt .*

$ldr +r, +b uir+ eb 2 uA, o
LFr: .rt {4i rr dt6+b

P+PuF}-!dJlrFAtrqn
.+lq, Ji6 or{ b -! -/F - ib >

.dri -tt,!llrt, sb dp /r od aJU yt_6 JS

L i) Llrj O+l sL-L L-i .r)ls rrjd .r/ rtt { at dL+ J-lrj { sl! rlG ir,-l
l, *;6ru !-LS o,L-st#_Jt) r+{,'sr VF LJ at Lt f.i {r ilt .qrf eU_

aJ cl51 u e ;!i 6lojt,tn-ct, r .sl.* *, *,' "r. r. .' *IoLf .]f ,
..Ll .rU.il Llj6l.;l c..i J+l?rr b

"1-l 
ci*l;1 gL+l ; . 1 ,llil ,rrf o-ls t5i:l I (y .!^i) qrele cl,_ r t) &t,; , JFI n

'e dJlJ oy!L- il d-,i ci$ lruj , Jij; at s,q ,r F{- .;5:j .Ii O,l ,&L.j
f r! sljL JL- )s Ll r3l yr* o: .*+-i oJert l, JjL. drjL apJ .str d

J+! dtE oLlrl os, .u olji{id sl9 .tJ- 6 l,r./ o:p 6l.o.ilrt

bgn3g11.'1s u4t ji ,
F:L o+.-.lr L-e!-.tu aL-ril dtj..l.J3,-J-lrs d NDT 6LDo:rr J,LL rr ,.

&Li i€ lr LJ J)lr ,ls.l sry ;o ,r .nl ,l jt d, .1,_ u:{LJ .oir? 4 cS.jK. uqrq! :

-ulqui ,ei, .jlst q ciu- tP , o$ .rlr d:js (!ej4 .uU pLi! .l!, 4 , &rrb )*
Lp:j.!lcs 6F- 

' 
drrt df t 4L! 6lb6s .!) .dtiJ.Jr, s;o ,"-1 .",

cdr L{!-l .$Ld .fu c"/ jlrt rt) +; !bL: aJ d_taJrtru-t r el,j;L"U r _o
q f.iy .., ai-i b a .iL; rjy, at $Jd Jts .t-K dl J X-Ray .r+li !r r!L-: at .+1 jl ;J -$l a-y s-1. nl+ ;p- .erj! sL. 66;9;. ,o ,s ;t y;
L-i.rr/r .Jla-l eln sl' elllJ,dL s:-+ !F .j}ld .rtLt Jirlr rt!!t
&8 dtt st mtt o* erto;L: tp _ O l5j )r aJ aajl L {b. GL:J rult {trd
.9e's, *rri ! .f-l o tr + ef .aF tl- dJb jr J+L dtr ;tS ?-J, Jr_;)l
J-lrhtd jteiF J.,-,r!!_ I a:d_ 9r + d ,* ora.i.L,-rrie'.-Jp_
a,._r+d . *r JKI ! ojr.\ rrE st-t , 6fl Ord aJ J*JL dtr ru6f,t eln ;t
cr:; eG .!rlr )-J + jlj r-JEl sf-r e_l! A'' Lt i+l !l:' ! d:j ._l 6 G -

rr .r)rJrd (iF 6r>. rqq or, 
" 
ok J, !*, "* i ;;; :;,; ::,

J! L;LI:L eLt 61, !i dltal G _tu + r.tE s-:r _)r L etl )t &r
)t+t dr. r)f + alJLit .$ c!r!. d--:J .+J o,j .sFd .Jtilt y,,A JgyrlF oJr e5 aJ drr .Ll o$ orb JLr ,g; rs ,i 6,l, srly ;, Uf .lrtu
u!Lj1 nL:rtjt dLr .dL oo6rl sry olrLa;t 6! Lbtr .r- tll j,J'"l, *"r,

(e6f) rj .i.!i:
jr6ZrrJ{ :iti

-LrJi+ Lij

Gb^p 6tr uFJ\U .' j I

di -i{ slr ..1

!i+6!' ::
,SL :

ei* ":6 Jr-r .:u;rc :

s&.rLp :i

.$rlr Jrl? 6)f q A:_Lr ;rL 5 olrL#l ;l ost;rl o ,l,L;
Iu, ,-t-jlo:)l;J d/;l oolt-l L _at yr;! 61, 6r+t, s-l.r J,l dLa AU! e*
.J {-+i J!6. ). l) .$ d)rF d),lc J .rj .$LL &i a t) jLtrJtr 6r. il+ .J+5
chinagraph 4p; rlu ! el:j cl lt re. piL .$ dr_jq cjr + Jrj*e pl+ att.5 L lr +i .Ltjqi JJf drd ft .J+t .ru!l 4a olrL*l ;t ; g c;tjlr)tc
4l- ;: ,;)lf a;- or, ,.|;l;t t , ortos u)G yL , LL .b dir rr ,R,, *!,
)J L{ji d r-jJ e)/ .rrlr aj:j .! J)$ lJ Ji rj)tf +: - , ol.i oL :o .J=j el

.sL .$ ;116:- el-rt C+ r+ d 
'j 

$L ts F! jt ., Jt>
,"+jL Jl;, .Jt- al L'fu C,l) ln.ilrtrrL s-Li cj.jL Jrl 61, {lJ o:.j Jtl;llrlr sr", dtadLs! ot dl )J .sLd FFp str erj! cr:j' e+: .s,- r.;fp"jr,

+.' Jl5-.at J-L &y; ory o l, c,-ti aJ rgt*..rtl;* :;rfJ
6rlrr jl uLa .c-l o$ o!' rF r .i;r ors fht, .fu J# ,l,E ql .=1,l.l d

| + -r r$r, .' dLri .r*., &, i! r)rr r .+j,- *'rf:*-;^::t j::
e)l' ! .:; e)1, sry rs en 6ly t, a!5 .u5d JLr .jLJ .JJri yf _A ,l<j ,s ai

rr) +jq ,Ljr! .eJl) rt:i u ;;rt. 66sr,r*, ,. "- ,* ,rfi:.fi
.s! .-jt+ J-* rU 4_Lij jl 6re1!re y_rti_ -($t.d &y, , J-d



1 lY NDT96lll6a

6ljur4 l+ .r-.+* 6t jUT .r**; )l*a 
*-l'! i+& .rl.sr.:

!K' . J-r €Li +L ..1-o "r" - * 
&.,1 L1 rlv ;l or'i 6L .ela"jL [ ;jl*. or,JKrslrt 6L,rrJr:t.F_r!dr .r - -,',' .-.--:5-"r!riUili.

,-, "* -,,, JI:. ;1,:*a1 jru,;
,l+ i*ri F cheslro.^;g of*rf o;, .1-

urr_",u rr" J-,Jo'.Ji*
jl o:* &u.i L rtr jt .Jrr-l u 6oiler ,- :T'- ou4 otr r ul';L sr^;* .

drums) l, 6L.jF s t , d* 4^l;'* .
(25m

cl*#FrlrurdlodF .

.,!bji d.;q ou9uo.
-u 

r w* s-Lstr;;q.i-+ d,.rL ,K ,i , , 
(4*J' i/#+ o{Jr.

-vr;r =*,*u;io ui ro, *l *r*- 
" 

1 
F 

T : o:rr 
_y 

f; "r d e-! {r,r, .r,
dr.rusolLjl!'!jyGl :*,.lrLjir us to, .* *,o .l 

r dr a,orrr vlP d- d e-! .Ar,t, ..(

=-,,I.^.ir,i l, r;. ;; - :1,"',1 3' +.' .,tsL-r Lr J'*,L-

Giriroaljla+juiluLiol'u)jb l It

crj lr LaJlLji e)/ ujrr Jrtju_-l ;
-.. 

-l', Yu-iry rr oiF iti, dri.s.rrr.ip
iJl;;":':* :;';' ;.-r; *::l,lu *4 c--+ ",rl*' .5, o 

-, ro"- "- 
a rtr'r'.* JJr,r, & J, r

i+ L++r .c.!i , # * ;;;;::'l'l '*'c efJ ur* -r* . o J, .r,
,r'rL5 ;r pt'd rsf, r ;:-*'"":*'j* Ji Jt- tr L! -' L&L os,j+2r15-;l pQ;lrs L; r *5.;.-J'- ,,- 

'r 
ab aitL- a' L&1. . u rj+u +r c,J.ar .$..*-.r^,"u,r -"'1.1jj11 7*6-',*.r+t jsa6r+,.'-J +5 dai .at .$ **- .r"*i;r 

=f.' 

: 'i 'F "J@ cr:-L Lj 'J al rtr drsl
ra r Firr Li .d6.*L J..'- -,rf':j 1'',1 : * I *r c,r" + .;1-;i,. *el-l a .r1! L: .on.;-";io... Jr,"I=,tt ;s't 

t", :l :l ,ls c,t { .;u;i r. ..
:.:: " -"*_:"J- 

"*u-', o.,1^u_,iq,

$
'+r4 6a .uu or,", 

",*rl. i ... * *_l

l .lr- Jr.*qo rtqif Jti b o,. 
qrl*iiLji

,. ,.:--6, , , Jr.rrJ.-', l"' h jJll.""*lt 
"q 

, -LlLji rr/- .,* er:6j rj4 us 6L.u!_LjlJ$ dut
'r)p oiF Jt-1 .r-i jrrr$k-l ,trrr L , -:i :.J*' '? "r$1, LEi rLlrrL lti.r
{1 riib j+,. 6;-r* ei-oi rr ."]r, ;"il-J' 

6b!F uo,ri L! )J s!;i rrsi-
.*,.*.7, 

ts 
" 

*li Jju 6ry,, 6L'drr,r'
'r. or",'n i ..l*,j;;;i^";,:" :#'#

Jtr )r aLr ubf c6. L .j,_, s+Ljl ( , - s.iJ! oi.,:s J,l.:. bji
.t; r. .s orr .;j.u- ;i;i;i""'*" 

Lr eF ;r jr .rL, ;i.r !L jt + jir
'+rt"+ JLI- + .,r+ rr.t' '*lt o'ut t'ir .tI'' irt t6€ Lt

- ',y ,,t, a;,rtyel,r;;;fJr"::

u)n Jr$ jrJ - JS cldr, diqb)T {F u)+tr}i 6r* , +, yv_a iJ6!

L{ ,(s .rl) c+i J-i o+ rr) sr6jr peR slr ,rrJ rK + yr+ vr* .*LJ .! O.rjrr .ti os-LJ q,; oitLjl {F .eroduction Test) sL ars ,r u!-UJ ;, orU_ra of"L-lF )r Jr-! j)r &lrr)rrj dF Jt, L J.Ji ats )r o, $LdrL:i _-O-i l*,;*.&Jd OLr t, JJir' 06; ,st t e "6 JS Js \_ii yy _ A Jy_, ._a 
"+,r *;r, c..ri

Sr....l jLri o33r JJIJ iJ,_ArL.jj ,19-.. 
s4t<r a d-

,1.-ri jl i$ rr! * .i:Li .jLjj .u Ojl,- sl-t 6u)tjb-t .._-a .rL Jt!- yt o .rtr ot9>
e 6q oo, ot_-y; d'L_ !--t .!rlr 6rylj ujL! clr rJl oJ .j-ori, ;r;f.lt.re; jGct l, cr.t-;, ;p F, qrji , Ll dtJ'f ;t J.i! 6lrJt-jLL tpr.rt L*.s.- -!i; JJ 4ry l, slr)tj! .u- s!-tr Ll .J ;t t - Ji . ortJrts lPl rt (ii Orl r)r )r jL* n)r r $lis. diyi )Lli .b- 

O ;A- 6t r-4 r;,;4t tr



H

NoT 
9 6)[!9t

clr +L;t ,9., "* ,.6 rr u;, l , s ., ;r;r 
---___--_-ai

,v131 stat n,1 or,'".J. J ;: " f? ::!e {.=iri drr d),. Lro*", .1o,,t **i;,,.ir"-;;',t '

JL+"r1.J*,r.$!J*.lJ+6-!:r".ri.,= .Jrtc
' '+t ' "" ^ cJr. oF-*1"5*1.* uL qL i:*t! ---sr' cr ' J*-<,.4-

i oeJ JkJ at r-_9, a!_ 6Jr L.dkj, sarf

Lidia nli!+j @l$ 6in {,srlr t \ l

s;f os*Lt.l
d*9tdoj&&&

)t J>L tt* o- os sta* c52 a .;_.s 
dJ+ rtd .,i.!s u_i"t jl-:.

r/rr-i sL ci* r-ri.LL;:: ^ ,::ti' 
6- *+ 4r, *{+ dF .*-u u

.s-."- r: d ;, r q -,.* o,o*'ln,- 
o .rr-l .-*--.LI *il: ;C::ff

gr4 .5 *r ur u-r ;f;:"'j :'' o= oot* o,' .*"i - 
*.fr,i

6ct-srr.Lt .$Ld Jrj- ot.lr_a oro]_,...gps;r"*;i;f

JL*r" g."5:d o+i q L .s 
gdF !i..i u+Lil*' *t ;r-*:?.':f':"iit,*,' 

;, il*"; *:i.!u €ri Je., j.' r. . i r n , "., .] l-o 
dlill {iJL -t:, {irt rr.<Lo. jo -r

"i,i I :-' g'*'g::*: i,'-,, 
* .; r'JJ5?$** u'r

.;*r6;61re-c.*.*-"r,io*t.f ,::.:"?-J;:*;"T;;::
* rbL Jbft , trJa , t-tt j,-t .(200 X

Li*.u dso4ujl,r

hn; !b dlr \,i) stl+ c# ur?tt.f
JdroddblFeujT YA_aJ$

F rr {tl slj+i u"li , )LtL 6lrls G!-L -; jtrT .L- .ul N- )L4 c._t: jf-.
Jp .;l a-L- ,r rr ulid.- < ,. aJeZ 6)rt rs 4tytr r$L a1L ;Ii 9 BAZ,jtf pU
HAZljtt= t Lt.S;* J.ai a! olel jr iJj t-i 4t J=JL .-.il/ .Jrt cilJ dp .+
.)Lil e* * G)lp ol;r L- t'iB -r.i !tl! r. $lis" er;y O,-t .; li $t d (jtilt

.$L {.:,lr
ol! o-l .sL a.il! {-t ti q lirtn UTS/FL] ,rLl at JJ|J rp, 6t-J } 6}5 ?Karl
JtLl .# o!l;!l ObJ'; o:r-r & $L ! a?1, rlf !Ld! jl Ji'id LJ dJ Lt L&

ulLll 1Lr + , . < "u il+ _q jt g+t+ d'i.i u,:-.t ii
'F€, , r+r sJ' r+ * ;r"rr .", .'.| ll:: "* , ": o," 

",, 
.;"j i",

j' dr- l J,.LJ.s u* o.---ou_ . a,- 
- - t'j. * sd drj cit u5..i eb ._rL e r ;"i.;;; ;;:::f.r- :l,ilji.&9d 6r$r? -(i!" cJlA {[r ., ,L ...1 .rrt Y' o'".i* ,* sr*r,: =; -1r+r s -,, -I-^* :* * dr'Jr/d ilt

dujr 6rr ri sLa s"rrr ..; ;"il.d 
e' s6.ir sb -* i ** 6,, 

-

n-/-r o-, ," -u;*.-r.s-* J ili"'": :: ,. ur 6r^dl&r, ..:uo j .-r
'*Yo .,*, .r*,J',-f e 

1L+ u 'j.' {:' r" (i 4 $; Jlf rrf rr cli J+ 66Uf f, 
"Afr-r. ;i<r



NDT 9 6;lI$99

otF L, L6ji i_r .l
.i9 I b 4 ,r ,l!;L;; 6Ly ,c ,3-:.7 6b;rf-,f. f

dFrrs- dLasJlrL .f
rhrL'-r rr _,tt.ij l5j ;;ry ,l:jL .f

L )L.tL}J .'5i .Jr-Lj aJt- JLJdt f& jrtf .1,_ .J?Jrj .$LL t) JJtf Jit jt 6_ JD ifl
jl iLji u JjlL 611 .*J5 gLal, .{ ;rler r t-l rat !rU! t^ryi dd c*?,j .LE o
rJ s+rs sL=.i L +r J"-r! 6l^dlr L str:s, )LK 6)LjL ul-q .d.J' F di

cr- ja m LiJ d o!-'J',,, -' y::;: n, 
Xo;'*If# :

.Ll JrirLj 6La 6;ojtrt 0), ir* jt 61, .-tt ;,-t .(y1 - A ;lSJ) rrt rti dr, '
tln O- lr 0.7-l m 6rlj3 al--ti BS 709 .$li d HAZ .s:ru 6t, jtr+ {iLL
.sL *3 6l/ dlid. irJ c4- ;tt.jl$t d d s56 ;,; aitn ;r,-t ,s ,rL;l
.(2-3 lm &_G) s! Fr, rl,'d r_q jt +f , o:F j! rr 6rtJt d-6 .&t djJ
Yl -0 sls-: Jr r-' r-t 9J' .slr J:J Jl,l! yl ,o .;: 1i 15, 4 ltt6rl ;,g
$lJ; s. &_rt J,-l-Ll od orlr uL! HAZ /de; ;y slul ,s .31;l ,r-l-jl J,ln diL
d JFs- s&L: Jt+J,l it^-l &t aJL- olt .d! 6rl g{+ *L. : *f .,r, 4
CF- clr ytu" .:s .srll s995 ;lr- loL d,l )r 6s jl ola sri! L a;Jar 6.r
!-L ;r+ )rL* dl* s:;- tJI& ul' s,-Lil, ..! ;,ler r rrto -91:i ! jtd s:*-
lJ- olri ! (;--r* u cJJ) +\ .7 . i))JFt .sl? dl! r_ti ib si ;is L sld1t,
Y iri rr Jrj J-E s=- rtr*- ,jJts dl, .!" &tri J# J,E F .G!L-t ort)rt
s nJI e-!lf s& Ll o5-- rjl .r,js. .rtill 7 \ . rls rs -i, 

o65l .olldeb
c-5 6L!d-r'-L I {.r L{4l .r--5li r+ I 6-y.'/. qLi .r:,li o&.' Jr.b b t di* Zl,

JJ.rLirl ! dr:{. 6rLa; .it ;--L Lj ^fu

Jf r); jr-'")i ,Lt' til sr+ $i:d .)Li!t rujt ootf a3 6f,_o ur* 6bJeLJ .. L
!-Ljl , 6ldrt J:ri" c--ll o!_l-jl .(J, dr!;* , oaT ;,; .S,j Jyi dt ) JL_/ 1

p sL+'j- + tr'&air' 'r!L!t,]J'l^';*;J i.i,jlll?tr"fc
o,qt6jl onJrts

r}9 a-5!"1 ,l"L; ai .r-jL dl! dp eF dL^oiiLjl Alts oi)It' *S.f: .. ! rjy .?i ?
oL3; r-1.;19* c l, oLK pu4";l*";,j s!-tr L:.Ll .$ *p df C d/_* .i
, r...* o:)l;J .'-_ tl)l .is .ii_lj orjljt d*lr+ tr Jl! LJ ft t'9- {i - rt'ld oLl i!

diib alila4r dlilll Ga {,uli! \ Y .

J{d6rl-lAZr oTmm J-tir.HV5 ,\dt
+d dur llAzr 1 mm J-rri r,HV1o,! dt

+JlseiY-YJr&r!l.r!+ur&lidt,

"lr! d,f;& 6jri-td+r0lp)
l,np -4 oiF ri e& slu , dt ,tL 6b er, yu lFi

. aj's gj5as J El #L!
;r:t e* e*,5- Js/ olJi , i,!Fi cl JLL: , (Yl-d J<j) .r" elj )t4 o!_Ljl rl
J .ru:-l L LAUri .sL.rr" GL ert t ..ifJ e*j* dr, ('F 5 ,:91 ,!- _;l .$ 6rlJ
tr JlJ ct- (# .$r .r. oLJ, .$r? d* JiJ" srr r €500 tr P400 b) ort+- J+)5 $l5

1 Qa rsl ,..f.-rLflrr+ r*l L_ (G!-; dLrYei sll) .i-;-! 91 I "lul J cJt jl .ru!l
:rrr t^{5i a:f # c-rt s:+! ci-j c_lt lrJ .orf.. gl (d".sl 5locY} 6ly) el

.rri .rLL{ , -Uiil
irLjrJl $t, cjJ el;i ;:!. I . lFls dri at+l jl .al F{- ;J o!-Ljl lri .jl$l
.$[! i.-r? dr> Jy' ;r .;l Q 

'6 
rr *ilJ rly a5r-l ;1 ;":4* .(Yl -A JFJ) J+t J-t-

d LI y'.f ir fjY .Jr-tJ J-l> !l+Jl .(cir4 .{a .S.- )r) sL dlr ;575 qL rly 3 HAZ

,r ,* y9 corf d gJ d)t .&l JL!-IHAZ jrl, rr rr r_11 ;Ii l0 mrrb JJ a1-ti JJ-,
,Jr-i o&,! {}i

rr lFL r-rLn ci , olrLt Jf"Lr at dt- ri t_Uji .$ fl+l €l j oli aJ s.ri.
J-i )! d d_lrciJ) jl .! ,r) sa:a pQal .sli d !-q i6 , tlAZ .u127 y E y 6.st ,J-19

)J dJ g;tLj li J-q cpu rla d al .jl,L- 6r.L? .i& .(rp .rULl ll,'d $ b f
.l-?r' !it-- .Si jr 6Jl+j )16 ! r;L aJ s,_b rr .F_r JjLs a) L' s u* *j tel
J;:, .- < 1 €JF !_ $lid aJ .fu 6l"riJL 6l.\il tir #l.jl .s,_,..(J;'d,rJ

.Jdlj qto tj oU3 1 .u5." olll; 1 cull, l, ulLjl t"l s.K$
.i .# s-)jL 

'r 
.$ Cl eLL aJ.j sLJ Of "),! .t- jl "rL;!l L L_ p5 L-y lril ,r .

r :rt-s- .-' ! s -r rb .J+li sJl-lj L- o.!lj qri ,i9{} 9 ft* cL;Ir 6l!dd JtJr
.ut d J "u 5 L-1,. a .o.uL;.cu or, . "rJ -LL.l

l).a\ 'rJt tHAZ ,\;,t+ JLL- rLtL-t") .rJ d)' l) eti. 'yFrts* jl .rULl L .
jLL. I r'.1 .+-jL lslr Jl.L: F-l ,Jt& Ji * Jis bt .+5 qb- 5 .slr

:ojl1 p o,le y-! ily .al $-j 141 ,s u:lsr oiiq Jl-bl aJ .fu

r):r,:':'1

,tii

"!-Lji



NDT, €y',fJnr:,(5J+lt al.g 4EtA

,t++ l, L+T qlt r .er,it it$t dt, et, .$/r 6t dti$ *-., r ab NDT,

*g;La!rqra2.2;6-4,o.d/ jL(,uu=*r"Jii";5:fi :$'j jr:l
:. .. .[6-tE Jlr,r ri+ { i} 6!6 qr. oJ)tr, ".r, -"*,-i]l:,i6-it;iLtl.rr-rqir."*i[,-i]+.r-.r!A'";,dr;:;:;.];i--*H.,.

.J, $lr$ u6r, .

, _r/r'-::!J? +u -rrt r u :+ q:r.-;+,;r*, 
^ * r:: ::: *::.lt : g :l'. lE 

nbrl.,, .$. ., ir r," r.".;f Ji;ri_ .iJr '+ il €rk l) qits .iq/ {Jj & q ury -r s qf O>gti uta .-t'-'is )l lie u ;,*trr u!! al u,u.s 12sl oto.i-i : lwss Faili;;_ffi f
,. . rpd$.PqsrCd+!aitg6)L.&s12:

+ "'r" rr (Ml I udb -lr5 L er)L r{pT) Sb -.6, Sia (A,q,Fh 
Ur" S> J!, I

d*rir+sdJxi,ro,rr-",r"il'.il,fi ,tff -*;*;,fSi.. 'f.$i':e,2t'Fq)+,**.11*1.-,*, jI*tf ]i;.!*;;glr*fi,'
.. .$r t' jEt s.ulujT Ji srr6 g/uu.co c i,-.,.i-l,"Ji";(;;;'

"uJ..ur e6 oru /r t, !d e$ d dro jty'2r9 zkt J9.;,;;4 i!i',.. .{6'sof{lrur*o1.tr1e*)r-itaqulliar,.
c-b& lPts /: oar-.tu /r)'u d2jt,, uitr ioi-i uto :!,, t L! j d,.h : j.:i I f Id2^ ,.uitr ion-i uro is.J-t !rj. ji ul6 irtru)i.l ii

.+rEr l)j l/ glraL)T ul eu .iJ. e+f sr. *-j e+ .

FLL dLAoi?Lt 6lt L,: .J 6ie J F* -lo-> t t, u:r .r* 6t^o!Ljl e-Lj
J l+it i ir .1" J(, l> i,-l )r .JilJ e:;,j.J)lJ 6)+ .d d_F dri .i* .r ortsu-t

u rrL;l .;r3 rr t, gl J- I (.+ J* !) e.r,rt5;; ;;;iS; :"
.F; L J)lr cntt BS 7Oe U >UtS o,f o:jJ .rtit O__ ,rtJt- J+-+.!, uils-;l,jH.J.:,l_f d r.rs g.;;.rU:i r ruS 5L iiS j, .

*L- I 6p *:i ot-)lt-tjl "16!l t lr lloJ .,,r- , ,. -; ;; r, .--C-OC ju,

E,s.+ €t-:, urj.-, * *'31;Xrfl::l:f,il .
.(LtJLi a- drJ oL; pKo d.3rL) q; a, l, .rJ;irt66h e-i t<a Ctu , (!jJ ct jrrt: or_>U_r .;f ,pU *rr CJr"c! .

; La 4o rJ "ry - r-, ,E;L-1]' J:? a)l+ ;rlrl5 o ;f *, -_ .i;-*,i,
--ri)L 'r+, , Jt. d:)e HAZ ', FJrl, d Lt i,i )+ ."!J jp1:"r,, 

".O ar.,u J-:i Ll .rec gl>. ,l 6-. y -[5 .S-- o or-lu"-f O.r; -* .,,.L ,i *,1[,
.+ar Jil CLi J +jlJ, .Lt -t .+,



R n-^svvJ

Jlii sii irjti,f larlrl

rL:L Li .lJri 16 .irre rk a erj\ € oE ,_r&l .jL$ .u O;g : 6rL-" ..,,,nsl )t-Li u ojl'. ir,-l _il !r;+ .r)b arJtLrJ 66syrtf L ,L$ u 3r* 
".,,, 

j;.:ri; iJjt; ul- F! ci+ , .J+ 4i 6b6J:J)-lin- t- rt- !t El, "srlls 6l.:':,i
6r-.rL. cjL- J s>lJJ" Ft/ jl tf5 6Lbor_:5 LiL-rr , JrL rl:j li 6riJl )L$ $, i
,rll- slly ;ql ,.1; ri d)jL Liig, Ll :al .riJ_bclLi O,l oJr* ..a ,^ .$)f"ra;".,,

Jrd ;tla. r d:* li ,t$ a' ,;tf* 3 by'-y arjq.,- dt o.,. , 
"1l J-f ,.;, O,_i]t- 

- 
,

i:r:'
t,'
ii

.s $lp djj eF ,; drjL , !ljd+- rr ooLiil ory rly ,bsrlsU-f 
-r--r. *S.:i

,r ! ar;! d-l; 6tia-+- Jl9d drg .J +r Jtys- s,.F o )Lr *-a,;* *;q r..'.,Lri * Ojl-. J srq-, 6 O,;y U-t e)r. *. atrt )J .rrj aj! si& dJra;- ;;r;.j1u ;jL; " 6)l+1 s^1r3 " eriy ir:=i , rri d 6lJl .. . ^ alU-f oUflf t;r,i:
c--1, r)|ts "sj 6L6&)g " d-J al 6/-rLj 6rt- JL-i o{l n# .* *,; *l rOojL; elll;-j* L+.j ;-l ,o .oro g*;4 l, al,r., dlirlJti-l , )Lti 

- 
OIU'nrr,'.rLt-.;-r+-: ru ip rs r5 at p;)l ;j rlr)tl.t .l-U u>r_ r_..ry6 ,ii, ,* ^ 

.
*L-"6b)t- 6r .d)j! )o {ii ,jitt , d .13. ,orro ,E o 4t)lr -al;;.r, ;i

|{e tlt et otrlJ.il )J aJ &l (FFp) ,,;rb glt o+

(FFP)JJEr.6t.11 {j.U* 5url.3l 6lart54r* rr l) .r+i 6jit 6rtij ,.ti. t€i..rurt rll., )r .sL .'bjJa, st9'd rLij .H JjU.
)r .$Ld s.(>)Ll, !L ,(FFP))+! 61, . r/ *U- ,!- ir-;r+- JJ. ir-t a ^srd 6{,Ll Cil, lrjsj e-F )l-r , JJIJ cbl )Ll.i .: ;;; nf * i"_". ", "f.,:;f,*--],l..'.; .uF .--l:L lur )F;Lr .u- L s!-t d,,_l rt,jd dr+.-.rLj*-;l!G .,.r- cr-l rr lrri dtjoqr .sLd d1it 6rrr. .r* .*J r*;tq- , *rorj 1 *rl;

'$Ld ca-ljl icr drk .5;19! Lt .urb .;r rLri .5 dF.* .sJt JL- \ . , rr )Lli .- JjL; o-l sgrLj- r+_U )j_li! - .cU*,_
6L- )L:i .u ojt*. sl-.rLs, a,:i l+i .i$ .J r'Lt 6otr d)_, t, t6rt_ jt dt&r+

6u;jb 1 Yf

l+l/ c*rgi

BS 709: 1983. Methods ofdestructive testing fusion welded joints ed weld mebl iD steel.
BS 2633: 1987. Specificarion for clds I uJwelahg of fenitic si;i;;;;;.-;;rg
fluids.
BS 2971: I 991. Specification for class II dc welding of carbon steel pipework for carrying
fluids,
BS 45J0: 1985. Specification for fuTion welding ofsreel coatings.
BS EN 28E Pffi I to 8: 1992. Specification-and approvat"ofwelding proc€dues formebllic ma(erials.
BS EN 287-l: 1992. Approval resting ofwetde6 for flJTion wetdino
BS EN 26520: 1992. Clilsitjcation of imperfections in meuljic tusion welds, wjthexpledions. This is an id€nricat shded to ldo 6520
BS EN 25817: 1992. Arc Welded join6 in steel_guidance on quality levels forimperfections.
BS 5289: 1983. Code ofpractice. Visual inspection offusion weldedjoinb.

li il?1;yj] ; 
y,:.1p5-ror ulo^onic dere;ion or hp",r""d* in J,"Ji-ionring".

1! l-3l1Pit I (te8t ed 2 (1ee3). phorographi" d";"iry *";*;;;;;:-'-""*'
PD 6493: 1991. cuiddce on methods forlsessing tf,"'acceputitiry-oi na*s in rufion
welded stuctues.

tiliE oll:44i @b

1i
4c$"



'r' /@@lrtu

]lf-l;;T-i.;:l:i.ru:-:-iLrLkl.JL:ib-J jLik"::ili
aloi:- 6ts ,E , 94! orars; ;,* ,, j..1f_ ;., ,*r. ,rr, olJJ 3:,f ; ",.f ,-*. O-l jt L)r 6c .;1!rr .orts 6.o1 9 ;..* *''.;.,4; ;:;r;

6t1 I ur ar.;Jr *r',r o*. -,'_ -r-.*i; ".;:;'J;;;I"i,?[ . .

tiliD all&oj d$lr 6li 60tjb \It

:rr:d 
"l-L r, J)L + ,B .&'dF d , s+r!! .

d|} JL- dltl .
dL,) ;LE )lr , dbl .

NDT dLoir, rdbt .
0r )JJulrlF oiLjl ,ll.Ht .

4L!#tsrJ.rJ;JJU .

/6.:doF6r6rtie l_t+!6

.r--iLd c,-L!s,-Lel) J.U F-r G;+ , aLLr Jtti .I.L. La)ti* t"l jt ui+ .sLd .s
inl l-tJl5:J .Lrt- Olis. at .* 61&r.* 1"-r-+ !U' *1, '',. ., .1-E brti! O,-t .u Ja

,e! 6L-;,1 (Y) sly g,qJJ r+U (Y) s-lr! "lil 3L;,1 ('\) .J-L: d uod o!_Li lr ta)t-
,Js r4L; .n rL:f ,c plz ;-l 6 r.f )lf . 9;.\ i,l5J rs .sL6 rLi o!.t"t (f ), -F
|J+ r) , qrl J-K 6lrql ,4; )* ,: sW s-l 6r.f JS 1 arua ,srjL .1, os .LI .$
rp .drjli or, Jr- fr-.I' .rlJ J,l ! .$Ld rt ! .H nF Jtli frrK. or)t Jr Lrr

.d $lp Jj:5 fFK-.tlui+ Ji Jl

drjtil cLl )l$Ld ..s;L .ru ;iJc 6ora ct+rrU iJE ,.-ll er.;L :-;9 31 ,;
,,:.--L L41l ,r .srlr r9q, .l-i ,b bi oilf Jr dla;rtU .* ,o rlrlc ,J;& l) FFP e jiE
ilr-; .J *l *r;u ,rt I .9rE orLe: 611 ;li- d,;e.l) rL$ .u arF d)jL at rrj .)Lil
iJts q Jl q 

' 
$L .Ulr l) Jl )LLrl /Jr 6La!ir.L Ll ;.{d d, '(Y-LAi 

)$ "Jtr e+-
L,jl 6r!;l sllrl lr dJt d .r:JL F" rr rL:i d ;r;L; 

-r;! ,r L.i fl laf srfl jL:
$tl lJ FFP , Gl")lil,- rr{r J ss s^lrt a,il {tq aJ epy t-l ,J& &tJ{ )! .J r*t};

.girt &lrt Jl; d)r rrr .rrjd

it s)q3lty &t .*t G^tii &jLj )L:i .: O* 6- .u. r*6rl+- JiJL jl .$ $l'; ostiit , u bri ,r ,Lj € OF {, 6Jjj.' !_Jj -.tr, .i jt .

.qt- .u er;! jy s;Sl* I

Sr...l jt+ s4tJS tu I

.uddI .tr #

rrjJr *,rti s,t-. 4p .;r .oryc "Jj r+T :. r* * ,* ,'llrlfl]};;l
, sL d et>. rt q, 

f trt r*Lrd A+ tr Jus a- o* "O 
o .r ufrq:,r?i

.$! dlr J/)K at dt.f:s ff J frr .iJt 6l}.-.r&
:a5 r53 yL->t ,e urd -tirt tr d!tr, sJ .ori o", ,oL- -";,.{5d d-t $L" , s>trL a+.j rJ *L- rrt$U-, .r, L * .,fj i', .Lt J JLji .u oF 6L )J qir srf )r 6rgt rLlrJt uo6 ,Lr ll 

-l "_t 
.

6rl+" l-i €l+rl JEls q , ariti rttt .+:. .J,-yr yt ;t .!r e s;*a .$L! .J rrkL, 
, : 

_,

:Tj ?.T- :T'1 i:-''l' ..'.'1 do,',*i;,;;';;. idLro L .*ry' .-s cjLji .- ojt:L jt &rr r. r"eu .u .1J i ., .*i*i ?.i-,i
rr a-' *l sir dLlrl a+:! rJ t+t {rn .!t' ,c ,al ooa ct-lL9lc afsf .4 ,. .rJ_' 

,jl 6!lu )J A-:r Lt al .,,t .:at *t-t .p;o .e;t, L- *t *ns-;:* rr;;'r, r;;'.
:.lT:,"" 

,,,,"::, 
:url or,? LLIFr g;n Jr J Lr F+- 6)r.>r ou,;,, oU. onij.ii.

69s 6Lo;,1;L- ..-, a at Lt 6tai+ a Gl,.!,.O J r*-, :mT;*f f
! TRD T BS_5500 uL Jts! JJr rtj.i 'u oF 6taJ, ri tar)trL- ;i-,.*,r.:.;J"'rt:,
if .itLl, .J: t..c-l+ 6ta{++ ,sbler ..rro ."u-, ;r_,* _ ; "r', 

jr*j* ,,:
F-rrr.$! dtr JLtjt D)tru-trr os J.'i, or,.1n_ u r^-*-6,-r j ,-*i[,*Z:;,.J6l5L-LrL$ d JF JldtosJoLr ar-r *sr_*^rj.y,-..r+ o..j*],;r$



lrl /Li!iEJdjti!9loAE

dJlJ L )t:i .U ojLj,. r+u 6t, rjy i*)La d ata;L;L ,a-!erf cr.rrs;t crt_c -*)l- 1 J)lUl + ,s rr ,o .l+.rl9J 6t4;L;L .. :ra ,+ I .; ;; .*J)F .I-- j-:i lcr_l )J ASME )k i .u OjL: .s ,J s ,tS aL-;rt 1y ;!ro .;t-- oUU-

!1t 
:--L:rL-j 

.u oF sllrt.5 rri ti, nr!. y_l + ;t;a *sou . .ou_lit J.*-l{u.-;r! li-!o cr)L dt6rL& sL dt$ rt!!t Jy_t ;ry ,,rts*- )L ,Ou;i f. ,"* ,fla)F uJ-tJJ {rs! orLitJLjrt 6'dru aJ.rrd Jt'j dKr Q!_-;;;.;1$
6L,CrJ .-5 sF .)L:t s:aL Jt +t L !{Ld sL,t ,, oqr, ce)L ;.,,1_ .*r.;f O;;ji6!lr !LjL- .n- JtF L dri i *ly Jl &rL J J.sd e Lr;L-., .,r. :;. ji.,i!ji
{r LiJL-tL- ir{l il tlrt cr (61& f,;)drt' 6t6{_JLi 61, .Jr- r<jt )" ."- o;i;;t;li- .o"y .*u- ; 6;. o... pr, u,ry ; .,; *f ;r, ";];;;,,.1II;a+! r u;+;t ., '^rs.lf OLjL- i-i+ J-Li 16O! dr,tFt.r' *f; "{,.,,,i.,U,r,t illr ui sL-L.r'jd {L;l 01 ! jJ 6Fr nLt l it, 6:+ Jr aJ *r,o ns E}.r rooi
1 69a Lau.;, ;-_l ;t Lq.i.jl 6Ju ,srlo .rq, y t) )t-ii d !jli- salrl Jo-UarU;U;

!-i irrrr selr, l+ t e)J,et\ s (Art. ,, ,O .. ::t:fJ,t::i'-:jlJ , sL dlJ s+tj- caJ, stid Ji4 6t4L;L. pL; .u-l-J*. ,.t/ ! ;r_
sr fqrl lr jlt ;,l $lr;-,-.; 6eL;L J ,.[f j

.sL slJ rf;, rL!

6r+orr {*f il- .
,..JlP4 .

Jjij- d)jti elrj .t- .
.J9s cea { r

(6rf rJ 4l ) J,iL J&L* t- "$:JlJt ,li .

;!i.b rljil .6JLal e*tr .LaJjU cslf iJij rla, u oF .rB er+. 6taarj? L .
p 6;LcrL1 e a)lpL: .f.Li aS ) *!!tr eJL; , s-rB 6F1.J3) ,6'r)r, r turtl

.orll c9;9 *-L; .6$rl (u

JLjL * Jra Jiir " JF )s oLq,u L- 6rlrrl)3 6ljca!- J6rt )rL-.- { 6)t}t .s,trt
Jrlu , L..--:i, nru r orjGdrt Lh, rr dlr +i ;+t aJt .c^-+ Jr* "*S..^f f
,r r.-;;-a .11:* "u 4ry " ;.4- .* 29+- 5)l& drt J,_l !F- +ks. rr-b lr rS,-J
'";;S ,tr: o9; trr" Olt, q iF *;tirt 6bjr+ $L s! stjJi ;sf .;,"f jrs ,.,f;

Jj; od_:.' r*U 6h"Ljt_ , 6)L+- b r.L- 6kjL.jL o- -:i_ J"lirrt !-Q 6 Ll rl,jd (iL-Ljl d-l .qrT )o,;t LLt .4 ASME Jt L tlLlt dtJ bi s:aL dl .Lt
rr+, s-r* qu rri sltrt J-E J+ ! ,Lra .a- Oj* -{ Jt .o,-trb..sq j,jt! ftrt

.Jrtr l5t-Ljt Jr,rt-t L_ j Jf jutrt L )L:i .H JF Jt J
J Jr er.u )Its L rr rrj 6kJLi JiL a,i or:t )5L. jjLjL ,J-lJ ub,rf !-.' ,*_ {Jr+f eLl nL.lrl JL*l L .srlo s9; .irli; 6l,r' .a s,to;9t! u; p .r_rL .-t3L!

,Ll ,j J)tf LhL: l}Jt
stp J-ty;t )-s 6L-;rt c

ci, ,6 r :ly 3L_r, ; _Jti jl arL.-J,l .
e-Li rr, , NDT 6Q:!Li I or{I; .

. 
) l:f o!_Lji , ort1! .

, sL J+t/ o!-1, .
: (JiJJL-tiJBS5500rrt$L-t"Xf;,,)*rtji.!_r9u r

oglii "i- a1 ;";;r .*-lj bil-tJ6j rJ rpy 5to1[-. ; 6c!L! 4l J- 6b&Lj a
6t- ' .rli "Jt.s rj+it-Lti ,s .slrt c,'rL:- .5,- ou:.J3.r yr;L :+i! dtr b,' .e
+l A? .*L-lj dl!, Jl*l jl uL- )rji! + .61 d,l jl sL! t+J , J_r JT rtj t-t lLl

,!p ,US u ;,.;U- .,tf rr o.,j g,,F 6QF-r1.)* q
.* s3"r!S- r ed4 6ly *:os .

-.qi jr!! 61, OJ, *l:- ous;L: r

tub 6s tDJjb \iA

.',.9t ,ti dit9; rry " Otr€ { { rJJfd si.i
'oe:*- +lr c*- {r e& L Jr+ sblrt &-1,!,s !ry ;9 66qr;.*

!1r5 wE l11t .ii .-.^. !1L! .nlJ:si s_4S4-
.€)L- t J)ULI,rr7 qlJ F: ro *! ."q r" .Jlry y-l sry ,s

lDlli4l

:Ji:j

Ja-i +q orb s,lrt $rli \tt .- . i ft.j,r-Lj,.1!l r5 + or r9;9..^i.L.;rU.;rfn. :ij:
'Ll {l'lb sj+ i* .c>t!, dL-jrt o$e aj JFd .*t L J* JJ .r* _r- ou:L + i...
5 pGot "6uri! ur " L- "s_tp cr,, .s1 r.-, ,* ;,,i.*-u- J ,G,r, *!;,,.t iJ.-al os dlr !ts-tl .l!.: ,y-f.15; rc .s,Se )lrllrlrt- e)1 *; -r. u ; ;;i1lrr-yJsrtJ+".i+r.*r.L..r""n,i.,,,'"-i_r:sff -;:J"-;;#tt
li rJ ,sllJt ic J)J r#; r .qLri aA')L t, (t.l-i f'r.qrJ" e tocrrru-r .oL; ,,;Lii.;; srr 

1o aJ ulig- l, 6rL! u ,11*. TRD 9 BS550O JLL: sLt )t! d oF 6liJ-'
$L +L rlic. ni )Lt js 6.15.r sl J{ {r \.Jc. irl .i'j J+_b t od5!t jl Jl- - nL;L .51 nJee o orlsU-l tr J-l' Jr, Lrl



$Le >/ 5rlts Ll-G d rrrt fjd- ,Jrr cb jr" -r- *q .-:#"ff 12l+>, orif ! !r.x CtrJ.lr&-
Lld* erjtr uLiu ou a

ll+i: :ii: r d-.f-r rlt, u+ or.rrr ..r,+e t, uT r+lrc ud 9 or ;,,s u.5Udi., u"",rr rr"*-.ij ]

,6 .* ojsu $ &, ! o$ (Fje :rr! -.,r, 
"""j;;:fr':4F dbt..& d+$drlearT((i'ts JCr U.l4) jrF dt c GtAq j uA6T

-";.'": ::;T:: 1f 1o 1,ux ro r "iifr,i.-":;5;'#;l'e)rJ ss ,6), 6u.rtli { L+-t -!r;$ ;., - - ;:r';,1'-;: .jt:'|f ,:
.r, 6x rr+, rrr urrk + r+r j utx.!rrb o (- r. J:jSfiX,LY; flfr .L *rb, uff *r6.urJ uti- !U Jt n el ; ", n u e(- s"-fi,1 -;; .

*F
eg 6Lr cbrz)6 Gt, fE gLtjJ .

L,ral.jT , dr)q ,c,!t- {
. t)t s)V Grr ub+j.irr dLr/ d6, dLf c|} dLtjJ .

alrtrteNm .
Jbf cbu$rrl .

d*.::.Md2dFsujJl .
)G> +U .

{jr ur)T cbcrr .
olF dbtGr2 NDT 6)d .

NmJp &tr cbeFy .
:.{i L)nz+ 6b2q- .

,6 LlilLjT .
/6.uu)irbl&utF .

Lltu u)j\ <.Fi, y-' L|!n

. 
:6suj;s-4jtjlljrfglet r-rijEi

u r. t gfiS- JJ ;*.+- .$q L.Jr L ,tr a €rj jr J+ st 6L&tr .s.- jtid 
-F"j i,,t6J)1ts TRD, ASME VIII .BS 5500 6L!i ,*r .* o,* J A ,, n , ;]*"**rr_,** s:-l* L cl F-t Jtid j_j tal.',L Jr. r" .r,*p rf; _r- "r. f,., ,. ., *.!tJ {-F , J €JF JtL- Lij jl Ltr:it

ltr OlrE q .rlr l) k:JLj jt sJ ft dt .jEt . u)L * otie ,.iy et\ *- ,. 
- "

JLni,:.^1 oji.6Lo.l5 lr lts
.r)y;6r)l!L-l L L6r5 c9a.;l os,- r a5 i! 6rt)t; jtJjd ;b ar c& 6t st, )r
, Ll l^Jt t_i !f)t- ,r clLi ,4r;L aLt .iru;, jt ;t .$L dts gJ., _Ufir+ .J;.$!e qrjL -! &t ;t* .yt- ll .!, ,o _rrt 6kjrr Orfl ,ie;! Ot ir.+ b$ ;l-Li ur Oit jl ftJ p .ar s OF sru:*r r e_ ,rEtr u-t rr &t Jttu
J-e OtLt orts rr s> JjLe 

-e:* L er;L arf rs t+i ir_tr .tp OK.t a, &t
lag t-' +! .JKi- tl 6i, rrlL ! .rrls rF, ar+i dl )r dqr)l':r ir$ .6i*tt 6bri!
6L{FJLi L J.--/ it )L-i .d !]F Js jt dtao:+ k!- J& )J .JF d), 4L;a/ ary t I,
! '" 

' 
I c-'l' ra. &- Jlr-:/ d+L tal)! )tt ar,-t 61, .s!d jLi )r al F cry ertr

6lar5 , (ASME) s,"15_rl sL.-5 i* .tL€rUo rge n; -.! .rrel *, - ,S Of ,arU
15 1l-ri u ;ju..u>trl" dtl .fu Ji! Jrt J;t: orF i p ,(..., rno .ealot rrt,ji*li {+-/ JJ ,)e)jL 6Lj+ 6t, asll> r! lLI sfr ^Lrl Js s!-l JL Jr rtrll,l
0L rrj {+! )r '.ure €r+r eL+ gbr)t$U-l n iryrj cl-l d;L .(Gi-LjT ot Ul

ilr- e)r rrF oI q j!1J ry , sjL ua L ut.r. ,o .,.r, ourr*l J,i,; ,u;t- 1

.sLd d{} 61,{} ;b .U ra rL:i .b_ Jjl; dtar,s.1'- jl .oti-l Lr JLi .::"5 Jji.{ erjlr , +, \.dS a)r ebl+ + 9,' li
.;L> 6L6rrliL-l ,-t- jt F sl.li rbyu J at J .1 .)t 6s1* ot )tLt ! jLi .o&
.+,j r)ts l) JEi OJI 

qis {.rlJ rF rl!& t) t-rJtj Jid )6 U}3 )l;L 4.}*e J4t>
.Ll o$ OL .Ll drq Jir j! r)r dt obll,t jl cj;r hr l:!-t rr .J*r rra.rrl



fri

i

]lY lliut dAj diltu g taAq

LiriD dli&4i ddl$ Lin tljib \ yI

.seoA&D],q-*rr, bu*-.t
? +Je It,o$!i *qlre lq,UCjo&

t cb s L d-r& iLU !L ,sJ f AsM4 .r - . -lrr ;r* .
-ut;u uc-tzo i uo.r rs , * ;";-;:..:1.: "^:: ' ie Yr'rJ 

{&ru|> 2c € irr!surrr uc- r 20 u uo. r r 5 .;*,. .*,i*_ j[ ifi:__i,:-il H1^*.#Ji...$t 6$ 6tteAtrj ,r& rdrJ* v-

,qt b$ dt 
llA /o$ru.d, -

)t " stuti rtr. )t Gba)-r, ;*.";,,*;'

'* , **- *ii,"li.'l't'r3f y.' l :: *: : "J:_;"fr3f,i:c!i+r(i-+$L.*;',-.;5i'j,i;1[_-Tf ,f; ;];1"*.;:
gulrl$lrtr{s.-.J,, j! .r.,- -!, j.,- ^ - 

r;lss:;F$:q*sLo;Gjgulrl st rr { se ut+ l, o!} g161 it D r. " " ";fi,',i,l; ::i*?H .
,i JFi J6 rH jr 6r {,r uw * ,,r - )r, r, 

" 
1;H ]$if ,}T,;ft * .._r+J b s,rj dkr,qap _ *. * "L,rii.j"-.[ 

.

Jt -,f
$re o/blUc-l0LF+ U++a .$r, * ,tiriltlidq NME rr o$ rriL JJ:,H 

.
b$ Lri.r Jr il usts.ss J rlrlr."-!1'"-,siil1.i.l;;iiiii[ j3:,t.;:i,-"1il,t^1;;-j.h#

.$.Ld

"ru.,*:.l: 
=-::-,9- 

* -T.,-, "* o* uo#-j,{l.tlu:ff :..sri ,)s aa, dt i, i.!b 6 - - '
rs orm j,r io'!l ;;;; ; fi :l:: #,;f liij-r li.#;* .

.$td 
.$!ee>b"b*u,.ou.l..la,

.rp.+u +ri,&' +L, 
^;:;; ;:::'; i$:;3rrui?;:f* :Ld brr6 =_ oqujT dbs/r.d o$ u*G* 

"al 
r. f j*/rlj;]r,

+trl erly''J, tu !i!iq ut ,r .*r o$ uk uw-, , .* ,. ,r_ -*tll#f ]} .
'{be e& t, bLpr, v . j4 trw .r 

r26t' 62+ f tr r/r /r (! '$r!)d ,r',al.ii ,r- ;,".J'*tr T :*lf- iH ?L j' '1,j, * ^ 
ror oto,uv .

Jr*rr..r.*r)u#;i,..#'-jil'.1*1"m.$d:J,H,,,fi 
.

, 6,Lt r' !- rujr $u,.*, "*,, uo_#5.,"";.t';1}. 1t;".1"3 ..qr€rti+t s L J-r 6!br6ta s)Ur*

.)rse 6sj6 o+ r'.* D s q dr.bt dUJr6.,-.8.t&l
d GrG .- ir>tt rrp ): es S el d $f +tr .# et -sri *;t]j;:'orlU li s rr JG'l Jjbe (rje l_t on4 )rlr r/)E .rtdy' )ti Jtu e; .:d.rry'y +u e2iL obju 6i r rrG o$)b 6r:,.; *r < -.riy .r-.i,'x,";,, ,ir

/+> /6rru +itt .
.se eA rr zl+> r 6sjb e {6t+ et, st d o. Lj 6_lJr+

/Ci .$ oJ6 srt 6 .y
Jrde ut+ BS 5500rjju foa {re, tu ,6 jd uF -J2b&NDT, JF sul,l clrtr { (r, y.t )6b 6$6J & [_yon+ : 6U clq] .

, rF.)-r NDr rLtji d r)^e ub t) B, A on* -*, U" r-r-ol[ iLffi .
.rrlr
rtF.f

.st 6$ ute l(}n+ rj rb €bt
Bs l50r :)ru2u L+T c,isbt d .*t 6b o&, -*Uo,.1--,.i,l|"fri# 

'
(bdt)as 3606 Las360r , (ari ru) Bs lj03 (d2r)

t2 f-Y-f oi-+, o!-i? ft ura/L+ { ubi tu j{.,. rr *- o* *, i? i-i#'
.$Ld r,16 !'16.$ +k)jfyli .

.rrlrd ula 26 .$ Jr fb utl t2 o$ u& rty etF y-y J:+
!'ilib)T , drjt, .riji I

dri L rd .:Jj eS 6! )b rr, rlr !l1, o$ etp v-l-t ulil )r :rlr db6 .
_ .(rr! 6rU EN 1024 Lib edt tu d rri +p Ll) !}n o&rrl! 5F, uT GtN crGt urt e+ , .$ uto t-f_O ,t*, 2. ,"1ri"r- sr2 UOr aUt .

(5rn GU "$ "+> 6b.el6h y_l_y_t ui+)e& Ublt r-a r o)t orEb jl e2u uti'-!.'4t o$ ol+ t !-toi4 2r ,JUy o!tr:! .
.rrtr orL .:!% 6 etu jS bdjrr!.tuto$

G/SF $lri +L.ijb ^ul6$ ut4 y-tulii )r:Lits dbt 6t ed eut)Jt .
.$J 4Dl 12 $b

clrb /!6ts, sri +U tlr rG> peR , WpS .o$ st+ f-b/l-d on+ /r:srets \U .
.$!+L

,6 .u irrg sl/ sAl r/X Ul rr .sl o$ ul+ t -b on+ )r ;!i oL"t jT strd/, .
.srtj eGa 2l!-rs Jhtq , rrt$ rgr e!.t J'i

.u irr$ ul> eillb oiGf ..:$t o$ utp t-t-d LiJe ,r :()i> rJbt Gr2 NDT ord .
..j-toJj, 4Ju BrA gi u(;* r f :l,l orj;r.i.i

J+6 e cb9l92 ls ro UT, RT&L)T oI 2r d o$ ole t-t-6 on+ 2s NDT sbolr, .

JrN 16Jbl J)f (ir) q q gtd , .*t o$ ot! v-d o!+ ,r :+ .rr::2lil .

.d,' r,x y)iL d,,a s,b br/r..*r o- "r'CE]ii');l"S"l;i .
liii /r !-c,4 =*rer/ "x"rr r+!.1/r tuh$ u,Lr.;t 

r}:"11-ri:rTr:;l 
.uT odli oF , ASME VIII j)t$bJ ,s jl! 5ry rrlx )t 6l&5 O_, JS

.oI lFalr 6td,855500 J)l$U rJ iU rrf r/ty jtut&S t-t lFi



tidEdtlofriBludi{,Drb \yf
nL-'rl , o:/i- )L& ,r)--t* e)j\,c!-lrla ;9 6-too;9 c ,t5 ul etr .JL Jt t :i :

,-lrs ,15 cJlq- ,/+ { .gL !,* kli { sl-q rf d)jti , !Jc, ,l! q 4)titc aJ L 
.?J* iE dqj)l .6ratt o1y 6Ga.:; 6ly ',c,r C:r Jrloz " .i_, L V_, dt JSj r!.ALi:.:,,

,o , "!f Jrlu ;-l;l olid .Lt .s .rtr olLj st-l)Lj d bF .S * ;r* ,U-, , ;
'r e s* 61.:r'sL-' d L' o6 er Jr.: +; I ._rJSj.rF ."O, *r;! J 

.

u !L')tLl J-l jl ss orf fl*J drj fl{t s! f at eri\ A Gt t ,_f ."r5. 
-ri ".r}.frl;F&tjF (;; - t )'J"t JFr+ 

.f

JL.A3 csi 6ji.6ta.!s o*r,":rl
;iL! dL.r[i 0- (#L- .'ro d lrls ,lj .:,;5 ,r JM ;; ,L$ u O;* on, ;O ,i,# Jjs 614.-)A uL dLr 6taog L6JJ yt ,s .rrlo c9j ,i{ 6t^r.'JJr JJ ta,r:l:
s{iLr Jfl 6tL- r Jtu oalel 6ly;g ory -L{jJt , drjL rLtrt , 6>rt .:.nL .r,*
{ jrr F dJ_-{- 6tj+t , o'j:{d ,-L d'r rLi a ;,;i* 66$.;t ost;il 6.r;* .sl.u 6.ii:
L-li i d-t6rJ d ASME , BS 55OO 6liJ ,r- ,o ol,-, u --lL. o-l .61 o!-lrt Jt> rr j,
tL,,-t* atr *t *ti, jt - dtbo!- a.t rr 6leFL\ .$Ld lirL,.fu €>Ll. .

r ;Li i*ri us uL,'- ^ p.;,_F+, CtE 6lrls af .;l;.q;.rrro,tS.," o-qq5
g.-ln- $Ltu)L:i uOjL;.*Ur {ts,-l;+llr r 4;r oyli.s opc;r;;
r5 3Lrsyrl' rs i+?r .N'1 .e6 !,1 J,& $tJ'd yL ,Uj 6td, 6t"a".rrSrp , l.*s, .:oLJi .irt-jl I erjL Jr rL:i d JF 6l!J jl orLilt .c-_+ GL|,,, - or,"jorfrfrf,, 1,.
6lr ASME V /ASME VIIldLArrtdU-t )r NDT J 6rK-:9? sL_trt a{r+ .. ,*o *i 

-

rLJ ! +L! osq;L- olji+r , laJ:L- .6jli 6t6OLsL .taJulJ .6jt, 5f"of. ,,,-_U-i
.srrcif

J$3i6 o 6. Jj tr Jtlij r.-r 0ji6 6LiJs jt ,rrir..4
L l) !i).iL 6t{:JLi $ti e ,ot}.+; ,L- 61, )L$ .d JF 616r,6t5.- . : *;. ;t oUrt ;li.rl.ll,..Fr F.l"n jl.4i rti 6{arFlJl' rrf rJ drj Ot 3 aJ;U -f. "r- *ssr
e-.a LJE * ur* )Le , NDT JtF uL La+ ,L rr aslb r! ,at t-t ju ,,rJu-r -

*ur o6 s fjr G-L. i*c aF e;z.iqlt 6rrL- .r) dt jt lat )l':r jLLjl
.ry' rF, !t--rl t'J.' i,,t ! *L- aj, 4 &Jt jt J.L tJ , rrfd .*L:- r,*rju r. i..rU
FFP a slr+ ,L:i .: OF 6l-al5 Jr rr>_, r)tf d at 6Jrs !jt, ,-r;t i ,ti.*t,

:$lr ;r& l) ,j rrl, Jl,jd .dL$t) ,rls { .rl5 lJ &lj.{+, i..
)l; +i tl .tu )L:i .:d oF s )r er* orty rL:. d t, rl;q2u )t c-ta. . .
L Llr r.' lr Ju.jl tic*! d_l JJr rr .(at .$ _F JU- 4 otr- q lr_pe5j ) +r

;* --I') J-tS ,*

.rrt ,ib fr,jq hi 16 .g ujn dU eArr, - .jr- .:t"'#orl
Tro cu>!* d: )L+ rr)ti orrr ! oT 6t, { ltid rAoL)b { .S.t'U',ii 

'
.sJ4

ot!-e t2 $r rFi edr € r, r2rsL{r.rLtr, -,"* o ly#"# i::'.*to& aDr"!iri 11, ,, 
Jr .J_+j .te$ J ,i; ^;-;^:*

...*l 6$ irdTMIO r2t$btrr N, il JI leb, "rrr rn. r;3;"fiijf,j:(rG .u u>! r. oI ue 6u o ) eT ge:; ou *u. oi_ 2 oaiLr""i"rr, .

.$reo6rlrdt g€"*** fffifi
.t -.f

ue DiNJrtsbt Jx.sJ !b 2r.rztre ul+ D rt y 4 b y e* t)*,?H']fi '
sr {t-rdu ro t00) $rj o5rur+r)L +, ,, -,r* * .+"ji J6;.;,.;N,(dt) DN tjt15l1t71. l;)r) DN t7l0zr7l55 :j .-;k ij; "i:,. *GIN r2lts fbri{o.b) gls) DN t?245/t?s5 , teri -rlul rirOOlse2;;;-Z:.Jrie oJtr etfrtDlN 50e9(ENl020a) 6br/Nbt6 JF uat f
.--L +L 16 .* Ju €,, )cu 52r '' c$ rr r*,0*rf-H,r$'.:l;i*t irrie or6tN 10204 3.lA3.tB eatr'r jt.uT r2lrir.r* *ir*I-ue/i! eJt dL rr ..*t o$ ut+ TRD r r oaoo e m:7r .r"r r"';- rt-"n;, m;;a .

erLs cr>d6+rr$..*r 6$ ursrm r,.,*or;il1.',1i$ri::13fi .
jt+ :rr ,-e c(je rb 6b peR , wps .$r6;';fti6ff5---;ff;:;d; .
DN s56o e r/ /G, +! -*rrr. r*TJ-i:ffirfG-rHX ;J .
d qr jL{ rrts oiqujT 6b6/r.qt o$ ur+ rD ro, .* r",-" -.illfr"di .
r*, ;l+ ou er ))^*r 6$ 06 Hp/oHrrr .* ;,3:#Jl"--'.ff .
eFI DN cbr/r6r mr sen, Fb Gr>.$, "::f ffi:j:l;SlrJfJl .
, RT dbe{> cl> !-U +b t+it /r.qt.$ ur+ Hp5E uU 2r :.* L,U"::ll ..lFltrzFui2+e .* ! rrie(rs)A r/;-,_s;.;.J-IJ;;;

? 
d )l+ ,y eDL c,rJA rrb l+{trr .d o$ oL ru ,: ;+ r. ,Utj,lil, d $ Tru sol)$Le elr6 )6 7 | 50- I 20,r2r* ": . 

= "r.;ji ;; J,5;;
LljK sL.!> L Jll.fu jt ed l+tt rJ.*t o$ ob m 503 on+ /5 :r,Jjf:Y ..ib* u.& D um, sl> -c';i,1.:.*,: tll "i"d J;, "-;GJ )lrnr S L dGt6t, Jrt$ L dra sLtjJt

uT oii! 6rd , TRd.r!' S ,J )t4 r2e r2l ts )t Gt&S ?-? Jb



Jl: I

\.I
iil
iil:':
t'
i.

l

i

6isibcll}{+iiBl!cjiGrljb lrt

t.4trUt:*.ojb
.r,j eL-\b s ql I !-tJs.(udrt) A et eJd sr, 7 l. . ur ti RT .(r-l-t-t-OJrs) JJs .!S.12 sJlr 2r B bj Jb1 cr) 7l..UT ti RT ..et6l{/itrB tt&raksrr(Wqm)21.. et Ji .

.(tliL ) $tdhtA er.MGrrdtiJi .

Y.r+)u.$oj6
J-6)Jb!A ttr eb*, J* a6rr Jt Jr!7\.JJs s,UT t Rr .

Jiu 6bA?rr u5rr, )rj eJi, e6B fk u$
.LJjur&.rreit Jiu --q!F>€rl21,. UT URT .

erF cC6/,lit', JrLc(!pfbur, (MT!m)7l,. dt Ji .
,6dsuq JblsWF2Gfbfr/(MT !m)71. urrJi .

'o,"r0o,",13.3f.#1-rr! fl.i jq." drjq rF rr +l+ LF &, c.na er) 5 .

oirrru.gojb Nru.+lpw-ll il.jlrlj qt$t.J.$ o& or6rrlrNDT ord .
RT {i iL4 tsj €Lip.sJ'/r} 6.o$ ortr etirl 6ta{ q ry, !b

:$rbZl..
$U rs€I.. yI sU{ *J q :! glb .

21" f'l sr& ,U )r d Jdtu ,+i r,.1., ,E .$ u)b ,r J o J dbt .
.S/r

lli UW-52 d+, ! 6$ u.b €t& RT o+L)T lrjF rr {b t+6F }b .
.r/+f

Dr 2/6.jdu)b
-e?l.. RT$)qi/Lnis stce6>fb .

.sl jli7l.. u!RT 6erdLrj:(LN) JrJoGLodrr .
jL4mqRTZl.. Ull. e tu6r"rb g, q q:(N)eJ.*ctadF .

n lRT .s)qre5.s,reJqrJcbonr'I,ua,r^,-il1 .
.$!e71..

.ljld71., Wln$i[!er.$rj sp, J)bsei, .
fi& r, Y ,l Jrls p-k*bld ru O,Hp 5, )r NDT o/d JjK gqJi+ .

-do$

(ep a>r)NDT surl - )G .d utL sIrJ  -t Js

Tm ASME VtrI S5S0 ,jr
DN r?r55 

, _gitj-jfl rdiii:Bs r5or b6r,
on rzroi -",3* 

""-ioj 
s!y' !!' crld (&r, $ )

,",'"::,tr#i,i'"-';f#-J^]fr :*ifff:'fii
ct-N' uiJ&i JJ il4Jl C r!9 cr-6I/@l

,,row^"ri,;,"r^:r*:;#:;

CS fkff:DN17245 6bry'.6ruSA-zt7 dt2{ jlir)pdt)J -- "*r-a-Lc-xscrrl&Mo9-t0 sre)rc)tI _y_l_fon+)srtrs>, qgc.lr)
._,o^,tjnl3 dbs'isfrsA-35 l.rruLr d-riorri

',._...r ..- _ l+l ,{trr5 tJ..},fJ,jasliq cr6t)B.st#rt+J
1.,i w rero:l Jt+tlr tr Jt+lT (rpd

sr€(Ds DN r7l@ (+.y' rJi sTM54-266
t94.2 At31 -3.37.2 6jUT $,j ATMSA-3t6

st 43 frJ $ri 4ru sA_?05

6U$,i: DN l7z3 or.3) , )6rc l0l ) !b sur
(rriw

$i ON l?l?5, ?177 ult J'i sTM SAJ92
(+.y' slid, sTM sA-213

(rrnercloz) er! ujirs4tul

o*-rr^r" ,o-iri
(ft )rr)upl

c-Mn $}i : Bs I 503 ari sH
u,!i) rJ,j : Bs 1503 (taes , !.!tb )(erjr)u ! eFT)

_YrlsbLrill:BSl@ .$c!6dt
elj Gil+iT Jt ,6

JFi -l u!-ji:853605

s\s DN 17066 cpJg Jr+tT sTM sA_250 C_ Ji : I Li+ : Bs 3059 / )L-y c6a!;
,lrcrkllo c-Mn.rqJT6rusA-209 

_;,rrj,j,"rrl1l )4xy
6h lMov G3l

!L 6Lr GtAr^rE .l&T
(r'6.l$TRDI02)

dra rrl$b! $'i s!6J'i NTM SA-29 C- tr elt $i : BS 1502 bd+. , ab6url v.-DN 17100 e,S tc)uf Mn
rur07 ) .+ ou-; isiru-seitn Li s&T Jr. 

' 
Bs l5o2

(r,i s -srs) 
, )e, jt+lT {

Gp C)> ) rlr -blrl-2L!i .g uF clri V-t Ji6



DNl7r5s.l?r02 ff#jffht*;t0]"-t orDrsrlBs5e6)Bsr50r,ri02
DNr?lm,r?243 ASru5A-256,5A-356 (NDTsl}BS4l24)aSl56 A2*
DNI?245,17{5 ASTMSA-2l7,SA-35t (NDTshBS40E0)BSI5G or!n;
DN I?175,17t77 Sru SA-Iq,SA-2I3 BS 3504,3@5305q3503

., JttrJr err{
2r 

jF, odb ers .6lqY 6L6i!6 ,(ti
^4 jb:fiud,

7ld o$ * JA 6jl$l }fls Ui&6
.sl6rL$*

)S"s File t Jri.L;rA gt)c
F.lel.b cif*

u uti$ $ts srAJuT jl-- st+t,hrJlil
BS 55m ! ) rrb u!ts ei , JSI ..+i,

(r,i &!rY-b Jr+

e.t+ er)u N 5500

..4jr+-,;J-; {t",t)
, dF ,r 6r-frlt f4 /6 ,r L+U Je

'e& 
Y >f,ls

>-+l+- \ ,5t\: o!>.16 J+,
+5/-l m:o)br '5E Jlrdl

,i-+L. Y ,6ts : elGt 316
,b.lelArfls:ffdr,J

,a.!.. I A ,ft\ :6J F!
)l+" ). 'fts "r,J 6rf ti fa c'

-d , (\ )Y-b Jrl+ q Ll-E -r+r>, ct>
s.rri slp Bs 5500 rrt$bt2r (y)y
(Y)Y-dJrs rr -s+rp!!t# fr.r

.qto$rj

DN r 72!5. l?415, 10145 ASru SA-370 BS EN t 0m2@S I 8) BS 3658

DN 50t 15 ASTM El82 BS l3l (BS EN lM5_l)
DN N 50103 ATM SA-l?0, E340 BS 240 ( BS EN1m03) BS 860
DN N 10036
DINfl lO!88 SruSA-?51,854 Jf cbJrl$bljlorbl

s/ -re61d m- AsMErx Bs 5l3s
s HP-ZI
DN8563
TRD 201 sMElx, srusA488 Bs 4870 (BSEN288)

DIN 8560 BS 487{ BS N287) ,

ilsrrtlelltlrl, sbfriq (11..) gtralysrz 5ua2;u sME
. jb)s Fibirdr.eiu-e!.rn5;;q-2+1piui9e-;i,J; vul

U sS 2.3 Jr! ifl\ : gt)6 ti IUBT .6U € u+d AME vut, c Ds +*
,i.+t+-tg r6ts ,rd.*r"u <r1e2-i* 2q- 'L>r Ju , tUuf r* "r.* i"- ; "* "*- -"1

Y*i"fr3]iff5Jt'fi
.5ri euw-52,r&e

.rF.f,-! Uw-51.J-F sqri: €t)
sw_5B'DN AsrMEgrE 1032 as2tr0,29r0 ,j:
DIN 541@ ATME!42 BS 39?l ( BS N@-l) }rd..i{r
DN54r25,i4r26 ASfrsA{09'sA'745, 

853923,41080

DN 54t25 ASTM E165,F33, es g: o|+L
!!

DNi4I3o AsfrHqErs{,sA2z5 Bs6oz 
gl,3rLi{Ljl

w-s.,HP-yt ASTM SA-370 
"' 

*rO, 
"r 

r" r*r, 
"lr; 

#
ID503 (sstghh6s\j)Bsj6l6 ,6

.$pl)s sbdrjq oxy'ysD er)rr$tu pl> UJd Jrj u'J* +X it+- rri :cr6 6rt2r f* 116 rJi.rri. s-{- b Jrs Hp5B.qt jb 6rL oro _ra 5rat9 ci:,rau it2 -9:>& rs cl)l ! U Y r$s :\*f Jf .qt)hr+i
.rri W €,t {6 Hp56 .Jr! y Jrj r6ls ,*r. 9 6.iU 6t4Lp:T

t" )i+!-l , jt ,S &U 6l> )&+l*.
y6 >*U > ..-rrt^l . cl> tuE f/r

uY)t,j5sr * ",...,,-.*offi
.sSrj.+.6

&-Mdkblar Fj ..!_F sU_ F utF
.lrn..u

\ Y1 JLin dui tliti! q LAA

elr Gbr)r!6r jr sJs -rG .d u)n 6bi b-t JS

, !i J-U Fl 11! .dl+ !j/ rt Jr .$ !Fj* stj.{26 l. &lj.€d jl g': ai 6srty ,r
dr t{ilFFP r}b i;r a !-lr lsl .r)t 6y'F .r rl$t dr-{- 6lr.nlJ 6tr-,
.o4 ,t5 ei l, rJ oL"trt .LI oLtai or* ."iiL 6j GlartJ et tajl b ..P , .$
drtp Or! sl,'dNDT, rlf olLjlL J"j,dLrsjrUlt fF ! dt+ 6br)tJu-t
"r!rs i:s qls Ji-i jli /l JLi+l t .Jr) )E ! olj:{"J elit jt 6)tr+ 6t, .sr .Lj

J.5 J- .r y'a ct'+, r , ..rt F otjr{,6 FFp sbr\-

(ex 
e'. x )+e>+ s ruuuiu auJ t-t J6

6iribOli]{4jubdnl'Drb \t 



I eJ Bsssoooltpt 2 pt2s 2J41

6r+6 s6

s 4 5LLil.,GG L +L .$tl+ rry I .-j JLtjJ L ;-s gur !p .r,1" 2u u .;:ft ]l.atrt tJ;e uatri, er)r Bs55o0 L J-E JtH f; ;[ j

5F, rrFrb! sr, &r erl ! ).o.s r5,, "*.*-,iF"ii* {r}? l..d o$ y'J jx u5F! jt=. r6 r 16 r,_.:L ... . .,. ; , -. ;";;il- 1-+ rt+ 5r* Gberrq lou BS 55m rr.s)tr'-l yly *u "r c* + .u, 6$ ebu 2ui * _Jur .rrl.r ; ,;;;,.u rts 2b, $L or" l, n ro :u r re,oot{ ii j\Jtr sb3; ur^;,t:;'.+ dbr il GbeAt r utu -$L r2b D3.lB d!)jJ.u _j, >.iruJ

.F e/2 +ti ua-iJ o$sj4r rr $r, 4- @r &b s" r-.iijlf I.rrrs c$C 6iE)+i er.ra u .r;r- ni i JJ*:5ri e), ,) ,lr.$lid f+ !ou$.$ , b;r+ .
,h_

$Le t smLFt rr.O.D<650mmstt$ud !+ t o.zsza.rzg.o.oreso* o1_
,or'&

.$l ,J!te !}' Jr! Z.,r .jtFtr6s
.Jr2Jeu&.bebro)r LDmq{ Dmin &, *'::;:i:il .

:L $lr2 jt+. >Ss
.Tl r6tsUt.DmuJ.Dmin< I0.5, 625/O.D1

:eddbtrfa
,S$ l2m < c < 50mm et.H d4 tD G)t p fd )t arL r$ts . <,r.?# ;ffff
20nm < c < 4hm sr:, d4 Ft 2 6 ) F r^ )t e)uj, 

t-:t#;if 
.".iS i?l

'$qd,s+- 52b 6/, fa / erB ,sts

6j&,td srrj e22 o{.?r .$ 6rtd I on+ AS5500 /J o$ "rb ob ,,X,' 
f, ,, -i.ff-o,r,.rrisrdFrtbjt

i*.
B;:,

ft.,

F

*.r
Fi
r.l
l:,
fdi,
&.t
$*,
fl

*i,
h,,

li",
lll
liri

$i,

$,1, 

"

)L!Ln iai ri,ilio 9 laAql

s{jt sEt _ I eJ BS J500 lyj J&

J dsilj.{-,- r5l n -",oirL:i) d!-.tur- D;l ,rr r_l'j rlr..,i1c, c_![i ory rr Ll
)o'-.-Q. e'# 4i.sJlN .l-lJ c,lir) iJLi r ;L-: ,q:!e c"lf rlal .H jit! Ut-J
r)r2.2 L 3.lB ei EN l0 204 6Llurtrf ;t orl;il L j;7 3!s, -=_!ti ,611- ;t .91rr r

.o.J.. ,lri .sLt-l

e Ji .,!u djL drt, l) d-ul ou jl 6 ;rp I E jp rL .tut rf/ rrse Bs ssoO 1 :rbur f
lLd ,+ rr'rL +r-!..Jr! dbLr ts+i Jb Lr,,,r,;::*-.f.:;;trff :

CiriE aljlsi utls

BS 5S6

.jilt l,

(l)Y-0Jrb BS 55mRT
(Y) Y-AJrq BS 5500:m

G)Y-AJ'+BS 55m

,s db df oybt
al d .rb ulu Js )r B , A lybt Etil .

NDT sLlill

(6rrr) BS 5996 d+.SJFLJldr, d, Jtts

+t dtjJlg-:? dr! \if, JiL.JLiulrd 6)qsl,s{ dqJi .at dt ul . . UT ti RT A ei 6bdF
.(wum)

LulrtsrJ6ugtL;n)-tdt t7l.. UT!RT BeicL;p
(rrlJ !F,

slbt 6b;F !,.u 7 I . . MT l. PT

* all .;,L;i ;:r

r c5 Bs 5500 t !r, rJ, @ lt_, Js

strc-JLi orp q q! rL:i ,u JF 66Jt )! .s d)Ljt sri nt-ljl aDtL Jiti tt- .
u ,"1; .glo.ilul I la;T rJ ri rld $"Lj .jJl Jf rt; si rr, o.B r *L eorr-

.S;, ,lS I o-o:4" ol;.4.o ,-U 6t, str;o; 
"S

jilt q



. I AisJ BS 5500 Od.ul ,,rurt .:s- Ojljb 
.

6r+r 16 :

s rLlrl L +-F Jbt.j+ y "$ 2E "* ujU- dt,,l d 16 .* 
",il':? :,.$t eljj l+Jil)r Jie uAt t , erJL ^!t c)r! :

rJ -.* Li), *u rsr$ 6r) db+srb *r,., *.i'#fili"l3frl# I 
l

.$f :r.l*t2etG16.e& :
.$Le I er )L!i 'd jrr, $L rlr utir, sral?B sLtjJ . ;

LJb elL.:*l )E Y &r )b 's jrrb Ut) Li,F uJb $.!{ 6La!i2, ;.j?j' :
.rJ;s or6t .,*L ,, rty ,4 sy s); g.,.t"a E. ! !6 I y-tJs ) $!d I u'G .d jrr6 su eurj ,-="liJrr+ .

-e ff et* dtt ,*), & ur!..*t j6 r2y,,gu2s,, 4 *, * *[ij
:$!el-irrFJ-6\!t.$L

-$'e J:u cro.+:. olff"i r"Jf;: *""*i S; :

\rtttsrD lrd -q !'r,- ..1-u',,.1r..1rr .,, z r . ri -f ';;tilfi .ir?]r"rYl :

.$Ls rd,*! d.,* --. ;*iiisir'ril .

d $rJ e)) s+d .s o:6n ur+ 8555@ r-r a$ orb ob ,,X,, fi , ,-f.'-t:;.$q o& u6r, € ,,y er,, or , o$ orbr g l2u. ;t

\fY )LninajdjltugloAe
Liciro 6li$4j ublo Lii

t+ I O;-^. .F *L, f I' JF rt -t oLlrt a,n oit rt;, !tj.t J:Jr<> .J/r6JD
oLlll .L:r-lrr .(rcrJ r$ Jtr)t; rLltt rr Jtid Jt- J,-l ) Lt df" ;,r, t, Oi1 ,- .
, GL .J L JL-ldl "rLJr 6J_]' oLjij s_;+ , Lt .$ ald &!; 1$ t aly 5

,s ;L; sry .1-l oLr)tt"l .l+ll )r -J+LJ d), ;ij L lr !6JJ:.: J,_l .!l .s Ot* c;u

4tutJLJ.i!

:lI
:. Ltrrb !rr, _S .

iMl e M0 sLre! ) ;.y' ry i a\ ;.!+ r.
M2.n5 ) C-Mtr rYi dl/ ;_I, r.

r': 6! r-y JFBS5500 - ,. \ .r,t,b d jr;;JJ::'5;r,

NDT gUJI

-

8s59tr (d)1+0 Bs5ry6 d+ .+Frrt d,r! ,ir,tr.glt l, .*t -tl . -+ -r;u d* diLdLtrrt elF)r0)v{ J,+ BS Jso jt r, ut:.J u tiRT J JrL lr. JjB A ti d\rfjpJ+).! a.t, 6,it .,r,* dLr o)p &ri JUj, , rUE aU .)-U rfGLv-d Jtu Bs j500 r,tj )prr$ 1-r.J.,i ;uJ*r,1Lq j,Jjr

1r1 
"-o 

.1rq , 1r1 ,. (,; 
"-o 

.Jru es sifi .udprJjb-5+JrZl., Wr?RT (B g)J;Usuur
Jju d\lr fr drrW L m Zl..

6J+r 16- I eJ BS 5500 l* Jre

ir

.'i:,
t5

'&l .$ Jl* Jjh. jl ei a-l ar.;! plta
f)v-a JpBs 5500

(r)Y-d J* Bs 5500
wumz\..
w uml\.

y &5855500 fU, )6 .5 oj* ff_, Uc

.Ll !$ orlr or{Li yy-t U I l-t dbLljj rr rlri .H OF 6t^J, Jr)lJ jt sri dtdE-. .r 6lr c-i !p .r u,s- ;ro r, ;* 
" *j t ,r, -tlJ *jf; .o.lu- ,, 

""



Jbn6 cni diuo q loAe

.;
NME stji J ds o-LL p !! NW n I+, 6 .s ,F&j, at+ ((Ah du* r, L"- 

1 l, ;i
\64) a , ;,B rr 6\ \bt Ll) srtd dk lir .iisLd (aME rb . ) TEM ourt dr, , ibt j, ; d, dbJ jl)tdrAWFdlrb)SdoF i!sId dbtridL il+ +t.ri; F NME JL ,'r*tor.* .$t cLl rl+i/uri #t._r-r + r., !! Asre i dL r dr,r * ;r-+ 1- 1 nor sqrr, .J q + Jrj dgrb o6t d :$d Jb t, al dt dur asw ;i.i ruila sj. + "ujl, &J ]

.Ll d db dtu et, jrf !"'* , r)h J4 AME

sl crtdblNME vul,,ddrb J$ lt-t Js

lrc-77 .'+rirrLu

. Fll6 J+j

Liriro nli$qj uib

{lJJ el UW-3)di, JkCtt
! ol+ dLjr, Jrl dLjr: A

4+
u!'dLjrrJ-: B

Clir[urr.C
Jjt dLnif;: D

srJdbNmou/arrl,qjUnodASME.oer
r,3blUw-il

6r)y olt zirilt)t' sli)9i

)lF $jtJ $ tl dd mus, 6.u-'w UU ob ASME !b d drf )r q: ro - rff
k!l

r'j {U NME )r rd lj$ +j, ,rEr r {ti .g!, .
rp alisME jq- d)jL.<? Li{! jS d oF .

fi ,v il ,vilI dbd:4 NW l, .Lr (iqU .
:tu|, )jl, J-u +L F,, drt)rr .

loloD > (lDmaiDnii)jl+ &?.rb jtoB .
:! Ll rlr ! a eJ if, jq-dutsL .

() tuii,6 +Juslel,jt
A B.CD

12.?m >
12.?m-t9mm
19 mm -38 mm
3Em-5lmm

!4 14
3:2mm 14
3.2mD 4.75m
32nD Ua

NME SG6.VIII Djv.2 dbl2Hp f..d h.ac! l6-t;Fi



6ilib d{:{+j idu dn Cs)jU \ ft

urd.lfu Jr_i! JrtrF !:c sL+5tL st4\j),
..=*ljllrrf J+ clAirr 6! !,ri sld), !,jcujT

)l+r/r Jr! 6bjrr sl, ('li 6td), e,ieLj1 {rt
(e/arui6roGcl{u(r).sl

^4 jt+r #i 6ld), s+LiI €F

oeu ojl$|, (P)dtrg rhi

35bm}ns> p

37 000 > i.d(mm).P(bil G)

l?.5bm/5ts > p

8800> i.d(mm).p(btr c)

Jiu

i.,,,r.lII.-w

ijd .rbl , )Yi dLds jlr dyt t* dLg$L,
BS EN 1020?

G)tBs l50l .
(ai ou) Bs t503 .1

{+)BS tJ0D?0 .: IgddUts BS4j6O,BS r449.3L,rS Jilt._S..L.gjL.\ . a
.(D+ Bs 5500 J+ ) !rjL,rr -i oLiLJ .!L JtJi'- _r ; .j ,J ;t* 

". 
*u,_i . ,l

. fI+,*- 96' uldN [,N t,u$
:)l9t*e)+Ji6r++F .4rn, .4rnf 6$L-+ +rid)( o.0fiu erj q bJi

GuBS5l69)o$6bLJBT. .$j>x .4rlf ll..RT dbeFts
_ (jP ubp, Jr!

Glilltnmf <3t)3tJ"+. .4rp, 4rF, o$ol:.& r.J;uci>,i .2ltr .$f ,r..,.-yb )o !+*:U ,;9 6u rro .-' a

s+ltrE-ASMEVIU jt ft+atqrG.:duji lv_, !|li

.$t oJt ODUijil ASME )t ..' e,)tra iJ!.

6+jJ eKi

X slrlr a+ 6/u /r ^*t orrJ dut NME V[ )t d o$db )H. 
-:.Y?' 

:/rj g.Lreel:.$ 6b/tii€uru -fi C *f of _u. ol.r.rffiGjrisr dhi a4 cF+, rrl! l) AME s b cl-E 6H !u, rp; ,*i, . fr_-.L+. oJ, o$ab,6 d o)& 26t 4t2.s2t sUor: + r4,isil6 ..-; ;;;)b J+ .*b )qt (iry /6 .: {+ s ,,* +rsire ur, _iil_7d$,r,
.(lt-tlFn )r 6$ Drtr uG

!:6$-04*: iF jl.lbrrJ fut ff ME vrn,;r d @u .u ojr ". .r r. Ulf I
y :r:.e, ,rl":.".l-rt + +L 'u'j€r+" rrF.$ $trn .5d NME vrrr, ASME [ &,+i6 ut..@l (NME ll ,: 6$ (Fd- rtts L Jrb )u, GLr,, eq 6Ljyr; l+;l.sLe {r; ft+ r !sr!* ou.+o.U., sN.ro2q-uAtrj jt { ur-!....+ rtFj uh+ ;sME r!Jf ou", . .,i -.'-'-?
JF+; uo-94 or_+ sMe vul -ur1 u L*rr."r* "* 2u * -u or. :ir o-i. _

I

u6. (,J r:, +r-.r'euj,,Adrbfp j,gdrLL'*NM ,t 
j:.1':

tty.A l4* eru -r. ,uue *r o 
j _;,ro uc_l-o 2r j uf ru td ;;i!.S!ts'ASMEF.:dr6.dujE

J6r errit jt rhry' dut A-SME vtfi jt d s/b .s ujr ;r .*r* ,Jlor .6Ji: .lNDTr.rb orr*;tilU; rrs st ;o 6r6t6ME Vlr r. .j. l*iliecDJ\ el ,r !+ ,a.(J)u sbdlp srz DT&T , bontsJrJ sr, u tr nr iu Ls. _
-jt lurrd lPlt -rp ,i J, 'rt 65bt(Uw-5t,52) AG+ u!2+ * ,, 

"+J.+! $b 612 srre jl J-i { .ut ul dt5 ;o- -_,r - or*L.. "* > .L1fi,2ie.+ Uro* 'srb rtsr+!r!2+ s rNDT crd6l>dG s d li ol&.$Le uJrrp Jt- ujJF

Jl { sr6-.: uj6 rr stGU !h6 'u sL 4t& ct '- d +Td ;_!;; :.r).t ji $lr rrf rtid "sjb .$ ru .JU ;fl ..r, .;; ;i"r;S;;

(lll ,Il.t cbds) BS 5169 rr At r.civ.. trn 6b.$rq2j rLtjJt t^_t J6



l: i

li::

ii

t.
l:,\

r'-:.:

i.
;i
l:;

i.

i:
i!

!,
lr.
il
i,i
i-
t::
i.

,t 
l

::,
iiir

\fl )ti!i':ujd)ta!9toAg)
Lirib nli$4i @l[ t i6 rs) jb \ f 

^

ttt rruoLljl J,l4.Srntrt, jp j* dbdr -LjF6 t'tp rUjrTbH,f,:? 
: ", I !l:,_". ,.,,1'"o, u,,.,)*ts,ir,;;:(dL ap €, du u J z,r,,r._a u j+ 

"qij if.ufi l!)b l. I (B) ti DN 50 0490 r0 2@) rr atf 
-+ 

;1" ;p lr* gUtr .

.4,:;yn.',,r;
*DFr+71 .l

,,r*.)ru;t Z.r py,6 ;l Oyg . ;

ru !+ $ gu rq.,* j4 rqt, dt y*t Js

o+sj+ rd /.Y >dr .rb jlaE j!, . t

og"jl s c*li!
i/-t'\*; jl s{ ITP.; .l .r-.1qi}* s,r, e rL:i .b- arF i;L ,* r. 

rrr" 
J ."Lf il

oLc ayt )r! * dr6 cr5u.E 3L.;L LtsJLa .cu;L 6Q!Li ;l r" ., *, or,, ",,*t;l 6lala ITP ,s r5 c*:lJ )L}rl Olis. rL! ,a 6;t - ;;U .."rU .-,, .i.*,-.J,
'Ll cJLi jbl,, ,e.iL lrtlj ! jLj .t 6J]h Ll-Li !J.- o,t aJ .$L r *y d lg|tr,

.$1. orljq- ."i$- 6t Jls)lj 6* {t,jd JJt, ;r"f .;--f , S_:.p;,1
uJt' e- ro u+! .-J aLrcfLi d orto 19, rit)r Gtaoje dr- 6f.-,.Ofr, .*fS ..:t- ,.-' ,,
6.r:-J !--El JTP )o r-.i! str JtL, ! .Lt .rJ' 6_F .t, srr rtri *-il_ orr.tl 

"rn.l-, .ft ,JJb {ri-trr .ssr$ ;*; L-p .&t 6)r; !ii6 !it$t 6t, d lsrt"t drli,&l lrl$ JeL ji ic, s 1\-.:|ly o;a ,t 5 $lrgf 6jn pLt ,Jt
6;11 +J ul or--i oslc .iLl .YY-t!}.l-i rr rL:i *- 6F ITp jt 6t;;..ri .Lf . /+,! r.iu orLsi.r ly.r cloalru Jl-u-t ! !tut.s,r& eu-,i" i._",-,.j
*-ry .;l ,$ ;;3.. .l-l) E oJ-r p u. Ly.r Jl& ITp 6*f ," .*f * .r,"; u;1j .l.ur ;La .lJ Jb ,r tTP gr;f .t tFi & s,t-ol, 6l1e r 1L:i u ,L5 a:;;t*.lTp

:J-it slJ rJ ! ! J-.! r)lf ,L:i .H JF ITp u rJ .J+S +|r' al

(BS 5t69'rd4fa. t a ,StaoJl'crlLJJ ert at-trl

€+fs6

jJ rr eJ, b$ .urr szrp I oN stAoS$Lrr sD /b+b s r* {rjr;? :yF,J4 rr.$q FL. tu u6jb b i er\ { sA, *& )e'idt ,Ju )r BS 55@ )b .:d ojb L JjU crUr *UrjrrrAO 1-rp ;";.f,'r.
. .srJdrriJtuol,JuyauitptJ,r'6d

! setstJi..Jbr qrrau6.sdrrelsFdr+do$b+rr&.j). .
.$L.$ (Fj&

prats p e) )U + Jtr .l.$!ej jh Bs 4360 , B5 t449 dr, ros sb.sdlrr u, .
srrF rr L{irri, rr €uos )rr rr.tut dlr,,** ;:lj$;j.#,:-1,'J :.$ o& eLt t.$L j2-qnb s2r (l y. , _ r . 1ru. ".r* ;r 62" _.,r" oi. L

. -tut)lSrrPU rr stAu$16 .: uir U,..O^ r*i;[T;j' 1-li ciF )1.!tu erF rJ.jr6d 
^ 

drG r,,l + ; cG> :r..u-,,. 6rri ;, ..rrd dM !d .ri *! jt utte .cF++c: peR -u-!-)T Fld b i ; .d $
. ":{l rl+ r/r Jrg J,r+ qlrrurT 6b6r, . u , r ,g ot.g-ur. siLH ,

., l:ll!'* u> jl.tE 16 0n uN 6l o $ out6t2;ra.1mr;u 
"r.irr;; 

.luu dr etrb ru 7 I 0., loN stf errl ru z rio _rpizrf; J-.;t -.r^ .
.$te

" 32$)t:*\f)J6sjuBS 5169 rr Jr.q et,jJtx erfi)torbu,U-jff :
.$!s- r'&LjI 

, rtjq{# sdrt

cr+r96-855169 ll-'J!6

I- Impdion ed Tst ptru



\ b \ )Ln6 aaj ailltu q loAa

:al / j )lr Jl-b d )rL l) ,i C Lyr c:. ,-ry-q,
0.5mm >Lif, 016 J5,

l.5nm >;H.i5
.4 jl+ dF ot:i)F

rom > js !,!t
)t'4 -)r e+ ! .P'\ dij ,ur l'' $r ;

(6lrl) (ll, , U, otAo*; 
"r 

rr"o *b Gt6, ,J., yt-t LEe

dlAr-+lt sL sf-l oVrr rtr tr +p ;l. .u Ojib ITp &_ .Jt L .iLLj .
.sJd eq)l )l$L-l )J l-i/ 6lbos a NDT e G5-t-ji 6l5lir, sL .dJtgr"

,-L;u Jeq [] l.f Ll 6rrly ;l ITP rc s .i]_\ )li- o,ldL-t + t4 ;l .et4 A- .
L r)ts O-l )r b JJi !l+l ITP )r "!ii dail .5,_ +lr ,01 orJ+ rpy o) y ,s .t..1 ,l j
uir-i-, r+- aJ 6rlli u JF dl^Jt )r ;' s fr- s:+t , . 

! 
rt .rt a .!jL

.*1 ajt !+;, o* J3l,j , &L- .&t r,>r Jl ro *
Or )r .rJ -iii: I) c;L .ar.;L 6br1' .LJ:; b IL crjL .Jf,j dJ ), .-iii -btt .
LbrLt rr J.-;tj Ll-la Ir .jji lln .O6$jL *Et .)e1 ,l-r I l, a3s r-tg .;a! !1il ;,,t
J>l/ .r eLl 6L!.iji , JrJ rlj Jqjs ,JjL &lljaLi JrL LHj u.^$ . dlsd
frr eJl JsJ ir.h +-L-lr)+ Ji{t-ji /dkj drjL j+ )r aF?j , SL .;-t
,--l ,.1;l 5ly !J* .c--.i $L f{- J,l/ I ortE: .5> 6rtr as jt ..- o? 

=JL".rrj at?dl Jlid i";L ,r J)L;l e4 {#) 
'.; drjL .l,6cajL!

/6sL-l 6r.;!;-. 1c*iir tL-l jl d rL:j .H OF 6t5.JjL jl 6J$ .a/- r1v t
.$te .e-tF s-r+ d-id ottu Llrl:r L pU1 .t tb"lrJJ.r ulLjl , s$
o& dl rr lJrrJd J-J:r 5;L-l1rr9 ,r_L;l ;t a & ! b ,j J.e at Jrjd

- 
J* o+ os J- .JLI 6F1J:J , e)L gLj jt d rLti .s J;; rrtr gK.l

olriL &L jl u]l5 4rt p !F r$L C Jq $tJjd 6JJ) u,+ Jd ro .$tl
$rid ujr, tr t';U L , .LJl

.J*J-V ,e7 ;l J-+i )tai .: nF (s;i 6ly ;ar)L .orly;l 6r!- ,s trl
df .'-r ! 6lji{+' oa+J' rl' r jL ,urj! .! otr: { l.j J't JFs" rtj jLii d
J+lrir r"lr cKr. }e L jtr^ (Lt 4jf ti d' rJf tJ.ai )s gr;r Jat) J+tr
.!LS.rrl dL &by ;9 ,r 6qj' ol* fLJ aj JJ J€I, irL*.1,1 s!_lr .d
!-L UJ , sL .s at !t -!ju-trrJ* olLj'l , s-tr" /6Jtrt d)jL jt .t_.j r-! ,r a.l
J+lrre .$jL- J JF "rlr sL aJrt J-t, rr llIL 

't 
J-J3 )rl! ! rjy rtJri-

.Jajlij ..l'! st& .)1 c,+t Ot* { kJ !$r ;Lr t; a l, 61 r''

{,ieiE d)ljfolr iltr Lji oi)jL \d'

6iL) oru .6u gblrl /s 90 < (d)rsi x P 0 , ?.2 < (P)s5l>b /6
.d ojE r gl.iJ-aFj )r JFe ul+ )r"+rP .s > j&i r rq +, 6lr$ 16
rj! rF, Ill , UJoS ,6
Nm rLliJ ,s rJA eisbl

. .$t
.rrryi )f { IUS 6Jb ilfS Cd

480>drProrl.E >p
u

NI

NDT sLly

iltds nds tus
8S5996:Q-geB4edE3 4et>lt UTlt.. UTZI.. Jd.4Jr,

(bq,)8s596: q gldcs B e"n+ d))q \n bql \i b{4J \, d- , sq6r, }U
ui2rirt+eBS2790 s.d+d))!l{! UTI* RTll. 71.. UIrRT :J+J€Qn>

-"1;a:)t+lvr 71., m!RT 7t.. WtiRT e_L+cl{jp
J lirr 6 &t

lteL+)sa-l+e;)! s.i+drjq\i uT! RTlt. uTti RTll. 6r! .i.€,u
(+ ub+.

6t S r-rV er\ s.i. erjlr U+ UT l. RTIYb W t, RTlyb GbO!F

-l+Flrdle2il. u.irdr)\S MT!r/.I. ttq*rro o--ffI{
ela eti€j

( U . U . I sbuN) BS 2?S drl6 Ger ,J.r YLt LIA



il
t
t::

i;

ir

ii:
j:

IAt tLi-6natdjliiqloAgJ
LidD nliJa+i uil0 ti! r!))b \Ay

tS, elb Jel , & Jt- d,jq dLjL J dt''
rJrLtL rr d

tatt ctrs I let4l lul J-u) Jr dLb dlrt
.,iu

.n q i$rrb d*
.{.rL r ).AuJ drt

,i.uJ ctf
. l+* +u I u+6 ulLrt du
0! ot jE, dGr J), d yF) jr j, d

dr&r dLI (i, 6bd Wm eE d,
wsPQR dj

)$f, +Ldlrt
jF ir.jutdlrJ
ulLJ jr, +i, e

wPs du, drl
eEr 4 3,
nebd,

wPs , s3 drj! d,

u ! RT dlLJ {r,
.J&Ei-

NDT Ubd
(Jcd,)JF- *

drf.Vu_+ drr d,
jrl, otL jL/ /b db/b'j

UT l. RT utLjl dL&r,
mT eb db{t,

NDT d

orri Jtf
qi dr
r+ dx
4ar

&r+srJq-o!-LJetr;
d dull J;, d qj

(dLs J* ) )s cJ'JF /.r r+ *s di,
drq.J

-.i J.b J,K q
Jt JrL r xfi

(Ji rrr L).$ ktrtjl+t.r *

(b!y' , n , /ot;;!, @i &ut) j, drt'.

brbJa/, b-*-1&
'tej 6L4 a)j+

oet ch+lt

Jlw

.if; Ut+jU)LI
Jjutrjp ;Er , \l, JE

dlF mulLj.Jrlc€ +, jF c+L

blif;it u+
dt l, tU" jlJj -. pp a

.E-, .,'* dLrP m !
Jjl dLosF UT t

JjU gbdf; MT

Orb Irrrj.i
uttt oLb y'4 

-. *t'u4q.1.1
6rf t JrL 66u urml

Jjt dLdir d' UT U RT
hortj)r drrMT!mr

dl+ oli*r JbulF W U m

ebj.p- /dttp oLL, t
atP ot)r j Jj r-+ !Crvt a";

t ;LJ Jbltrr dbl e ;l);,t> ot)- ett

BS 2790(iua. lde9J,!t,r

6ra5 rB

! L.r|U.t
.$L di rh.+a.,iq *rJ*,, o l;3-?; fff$lx'Jdltr :

.$Ldtsrpr" $q Jj+dut" elrs d rris "uU5s2ryeso -

(!t ) Bs il r002ms r50r $b 6ij$..-ut , e", ct^89 ,t-E3f"iy:?(rr:'3' :d st ite /. - I 6 )t >6 drJ U €b$,j *r.$rs <u 1624 -ux ; es uoie
.d !! cLi fti er, t jl4 rrf dt ,r .rJi .r6t rrt-fu b,t2n

-ri lkf Jr! J L:! slklo$ L'.'.ie d eb6rr..&tjl$ JrX !,neLj.I sbjr: ,
.$Le eibt6roU gbl-i1 $iE.edrg

;Lt I f eol t ) * r " J.u d!r, g+b,, jrlrbt 
^ 

Lt.$:i dl& +li 16 .d !-tr- .

6Uee/)L.r
.g{t,)tS srf (EN 287288) peR , WpS. r$p +b _dr, .

iL.onF b-i rl /r J16 qrblJ-s j2! L GtauiP +ti uI+& , Jrb ctcj:r-cir .

.$L /i.tb r ltie )'ts, st,; rr\ rr J+ Jd}.j'-fi"f,' .6 .
62-.d dF Uilr? /L+ ,qt crbt +b {G LF}+ 6[arte. -.:$t /ta- d] \Ad .

.&Bs ss00 /r 6$y'j rrF {c r+T.rrb +, *;,ff:fltii::jHj; .
.ssd CE b )r! li lJjb Gtsoit .grt+ +t)gd 6ta!i,F d rri &L euFU . .

.$rid dectArir t. 6l} dt,6 rs ztb. ,r -rddr$ gt+bjT .

tu.,ui s s 6rl sLdr'J +! .rj6 .rrt$ )p, o$ 2rb eatrt Jl6 sr, etzJ {y'CA .
.sri +u Jre d/iL ub)u.srje {+i (Bs 5500Jrtsbl {b ) Llj6 J& o rq 

.l* .

s+ltgB-8S2790 fY-'lFi

6rr ITP --r2 sL_rb- 26 .:s oj6 Yf-t Jti



J2l$UDl Ui'at ,iT . r: s2l,Iri.rJ d+i J)r. gt$ ('L.jnl,
,rr+6 l:g- Crijb ei ,lA tJ9, E fttulgrJ+5

,rucsgjjb
5ri f l+l dlJ)os srj /a jt * dti utrL)l

/G or4UjT .s d -!6r, bCriqr.z+i6r Jbd, $b /6 d u)+ st!

+.-cus6!r+r(i'qnb$rry.-rbi+r,.,r*-*.lij*"iiiCr?#
.(s+ er) ertG sLi+bjT ,jl&u g$l) $L /s .u o)tu orL J,J

rri rr& !L dtoddi d+a, ! Lar+Jr
. A Sb.! c,rri 6rbl+U UIA6F, Aq jlclaebl d $! ubB u:;'Us- * * .rt! # +U 6bJ* r. ;U qrl,l.'

,$rb uh,:jrj {+b ,S .J o); orrr 6lJi fb rA r)r il$l + o+) ,rb !
lrr fb d yeA h, Jq+ f rr 4+B r+!, $U e UiS rr.:g lDU d srn er)

.$L fds -/G .g Sa 4l e&l ozp 2s slrq.$L cfu.Jrd
Gbors 6Jr$ q (+i)$ C o* * -!j] ",UlL ) r,-! o)p eCdT a +L

jli r)1, )G d o)n > (Ji-t$ stij.
'# sje )6 e_l..:A4l o$ !Fi& bf J/lrbt ! , NME Uil 855500 2s gteb)T 26i:
7 I b. Jrt& 62c)1,rtrlc ul4*l d jl+i a2f ,r.$iu! /li s.,jt o+ ob .:dl,

rri orbtdt S rU:
.!rb A ai+5r f ' Jits s! { trr6, 6U tq t2 yii

s+5)& j+ .+
9 +L +t , {rJ)a L+l/r .s e)> Jiu 6bgi9 1b),s 2;r i:u 1L t/ Llt .b.J
.rriui fr& -r+rJ ct{s!! r'6 e_i ftal fe srp rs lrri J\ .r}6 dlr

-sie 6$e rbcra eti t 6+ 2s!p 6sd,
.$Le J}t LFtrr+i.rG $l6rtrA.rj6 e), b.fu )r )S

,C e,s o)5 ei olt d t+T )t dl .rJ6 drl Eui ot', drF dir s)+tojbtq'
.5rne! r2t, 6 f!i6)t$t ,r ti ur+ .*t -+rr r!* :{.$ui s)1, uis: oLj 26 dl .+ri ui+L)T 2F ed+ .ur} JrG erf ,rrr!

\AA )11'iduidjl-di

b, - rj$bt -tabtrr+ orlbjT ft-t Js

.;jF JEj rr ,;.;r f . l) JL'l JLj

H # slu cl--y! r9>9 plls,s a-l al yLr o!-Ljl .t .)t:j .d ojl-- l:jLp.
:jl $)L' d,-lr e!-Jr .Jrjd il'Jl .rrlJU-l l:J'J+ d!-Lji .1 U OI ir:Jlr

6iri$ irli{il 6lu Lin pJ jlr '\ 6f

JL-Ai u.iJLjl
,L:i olLt .u ,6)i.jl ,Lil 6yL ,r ,lJ 611 .$ s>lr! )L:! d ojt;. r$ tr.

L,,L:i oL:"-L;l 6,lyl!.rt Jgtu I 6'1, .r-L;1 ir'l c;L Gt .t5J5 sLl'r _$)Jd
ITP ,s rJ- ,c 6l,jrt 6Lj rr; al"i .)Li olL;l .rl gr;L 6,1, 6l}Jlt J s.! jUU

, s-)jL 5F slrt +Lt,.;t 1L.:j ,i_L;l plto rjb dit! d6tJt rr& orP r!
.Ll e)

J4 OsuJr Jr JJs
srr jl s-.:n sL!-Lj'i iril .rJJdi .J)r dF & )L:-a oL!-Ljl fbrl jl ju oEel *rtf
sL+LjT J-l a-' +-jL sls ,!Li q -s5r.- )Lj a rL:i .d JF .! .ftrt*!

r95 rL:i tLlLjl.rL)J t dt6;eJr.)fu aJl.Ll .l-t.ls-j rr.$.rlo itr 6lorla-
'tu .l--C-l e'j jl rLri o!_l-jl .i- a,- rr ,L.i .u OF { os JL,t 6t+$

rr .$rrtd ,Lii .u oj--- 4 6r) .J-l dl!orr.' OT e. a J 61-t 6lrdu Jl4-'

)lr , $rd ,lL! (+l dlri 9 ,u 6Lr;rlu yly )r L JLlj a- !jj* &rti- t+J u!.Lji
.u Oj; .- < 1 &lj 4t c,l,fjatt ,-L L- , dF (ric. sf* eq .J) slrf
t olLJ .4 .rUi o!_L;l aS :;Uc. ;;r, g,r; ! (jr! !t +i +tuj F rJ .$9J.r
JtLlC-il, rr.$L6i 6rL5 &l; Jr rlji .u oj; c"_-g JL&l et r*,
)rkt$.Ll irJ/ FF .LE : ;+U ,!+t+F rL$ oU,-Lji )r ;tdtj retr..J:j

.u JF *)L dtJ'sr )t$ o4Lj1 rHI r€ ,at .d fj _Lti,,-t .jrj_ Jtsi
.O-l r oJt' tru5 rUl ..s drjt? (cir? y9- Lr.a 1 -r, aU 1,_f.E 

'L 
* .J

.{Lr otjl .!+d iL_ otr-!, Jiti -ts JI )r .J ! 6)L:j d OF e\L dtisj Ju

.s!d )L.i .: d! dr, 61, G5Lj1 lLjj !F-LjT .
.r)tr irrl' Jt o$ 6t, Q.r .

rJl.GLi&l . <j6-t33ur.o o,liLjl

jl dt.Jlr Yf-t eF.j Jrird fLrdt {lJts oi:Ljl .l,- rL:i .H OF ,,J1._ .rtq',
Jrt )L:! G ath 5l,J-J ;L;.us6 gLr tJ lau_trjJ*b o!-t jl .S,_ , oltl!

o)F 6oyii JLii .u ojLi srr r oJ al c)L-! u!-Lji oiic,_! oiaLji o,-l

a.' (i)ts )r *lr Jl, alid sl' OiLi .! JlrE { .Ll 6)lt )L!i sb .,-lrL ,6
6j-i" tutii at dB} )J -r}ld dLJ l.Jrrr.r ,rL;i .!_ ;trr o !ry ir*,*

t .s:-t* )l:t f .\ d. rl t t ) )l:i Ul Jl i e,Jrr ul'. odjL .L-i .!+r rrt a] f
5. 6lan-';7 ,s *+ 6LjL ]J:SU drtei , .$ +p- dr- .r jl+ 6t^dr- , )L;
611:ir 6ly ,s1r4 ,L-i ! fFt' c+JLr .f_ l:Jrrs o.eLjl ,sL *l$ !ra, c>t}
$lir 4rJJ+ .rl-jl !<-- (Jo 616.JllJiiLrr , l!') 6L6dt .[6.liitu $L 6)L!i

(t.ra) .s+t J.f
.b.r-;;J gr-lJ , brrt .ti):+ sl- crjjtr 6bJu 611 .s;L orrel, l) t- 6Gi!j

OlFc erjlr uG- sl, .dl"'S al)l cJ* )6 )t cs+-r otr + jtLjl )Lli &t *



JrrrTja dj€t.jT)t.l.p 6t ur.f.+ oLctsst

)Dl::rt] *-:r.fi:.er>! Arx I sr>x.er+a -ii es 2ru q

, .,,,,, - .,, -'i'-i:' -'*'*-','-l iii'11'#N'"'[U HI:frlli eL+ -l){+ cuir fb ,6+rr _-rirjj Gu*e fu 1uwlro j;]r;;,'i
.t)2t )tr't.\. 

.. 1n q vr 1 oa s; r+. ,-rT;i.$e-*, f U y>r -,u Jrr oa+&, 7 l . . a ror *r r"f , .+, ;-,;,;;;orrs rfi l, uTrC .u uie J agrf ,5 e _"_a -2a -r+Ua abjT j ji
$q !,lrrt -l: )J +lr rE .s ojji

c$ 4\l'e Gbcrtri .J*, { t?.$! Jtrrt -! r. *U ,^ 
- 

,r* *r;g j
ul DrJ 6JUl trA jt Jie orqLi f f l+t rr .$q si -. -., sLr 6Jti {i otu-!,jl
crrs 62r!! o)\r,&r,^ r. --,. r!,r, r,.Tjj,;Y.ttJi $jrl,:

.*,t .ry' u.4 dt s /6 Z l O . ,, uEujT rf r6ts Iq r)F er rr !l+ {Ct - st o jt e& etrG ,b 7l y6 I, uirG,rT ,U! ,trs.e*r o$ ut+ oT /r obJ;O 99 .s2S 1292 btr,A g*y i :-,j,* +! rb ..s utL.+; rr .2- +ua q j1-ri r*i.iJ,iJ)l$ r+it /G ) $tt-e s 16,il dlu 6Lr lAttt d r+iL dl ,LS +.*rr

T:
F;'
in.

|.:
ti
!l
{:

[,::
iil
f.l
ir..

1,1 l. .

i':'

r 0Y llrio iqj Ujltu 9 laAO
LiriE ali$ai @h 6io C$l jb \ 6t

Lat _-$Lri oirLjl tb_, Js

o+r e! Ur+* .i-J F ," "rz rJ- I ,t/ Irtron rlj Jtid erjL eU-
6F FI- ?59 )l- dlrb- Jrfd Ot Jlt- ory o torLli .)l; orLrr u ,.lir

.r':d oJtr JLr .re i--L- +t o)r L ;at .s!j )1,-; slan:: 611 !ry d *t 6L ;; t^8, rL- ,+ , .)t,j e I, Aa il
J,u 3l) J,ri.JL .dLi .J)J J"t! rJ r,j dtilt 6Elj jt rt d-)r ,J .J,jd

)+ iil o$ dL ASME VIII 6Ly 1!ry "utr, rj_ . )L:i .H Jjt .

lr rL:i rr,L;l rs -i ;;, o,r' r .,., r .* -55:j#;j::::'# .

JrJ -hE t; +i EE iJG- s3 {t dt)+ 6L6oo ,. .* -o, ,* Sfi
.giq d, !,j C,L_ rr Otga L* lr rL$ a ;;L; 3-t

)L-j )t- djil .rF 6116 \ jF t_j !.fu Jrjra, sr-r-jl .t:jLr! nL!-t ji
J'll JJr i,+ a lr4 sr15 6y!Lrtr> orLJ .rL$ d JF j-l: of ,r

!F:j )i .!l .s J*; ,leL-;i *r_1 irol tt! rr-b! L J t_jL ,", .;_"qi'J J-.al .$ f.! 61.tr* p.;y 6t4![-t e .s;Le1 ;tt_t4i n, otr. orJ. otunt-71,

ir l-J t. , l+-U-lr)+, ulLt q (tut !; su ., .,"r, 
"1 

,:?;:jj,l
" ol;-.4:u t e rl .i .t i,l Jr: 619 Elr; utl , Lrr;t",J ). .Oic1-{ 6Loo;rlI.ss
.dlrsl, )jj .&l .$ ,-Sl* "s+ ;-!t \ rju b gL"rll! ,o ,K dt, a, & ,,ir--tr

gal 6131o 6l9lri *r-L- e *d_lr-L.;i 6to")K rrJ srJd )F &. i,ut ,. d;
6-1, 5Lar;rIJ L u,Ll ro orly ;"'a.f bii 1l ut urjs- .rd!r iyL )]-; jt t+l )r 4,

.J)Jdj rl; c* r)r l,!_l rr .Ll (#;_ )L*
drllr 6 $L a;,ili i+&l )L:i ,H JF rr-; r)y ,s iar- sli ;l ,4 )l- J"rl *_
d aF 6rls.il llb J,"rt F:?- .t- .al O!- Jl )L, d+ 61, "JJ itjt o;at jl..-ul .s JrtJ l^r-: J t dt .tb.r:J &);; dst J"+., ry Jq , 61.J, ,;tJjJll >B ,r-L.;l ;a ,c .$ jLJr c _d, )J J "$ Jr& pL+ elt 6 rb, , 6z)p

O,-):t', rt dLt$ d_Lt,; , rrtr J# i+E .tuL_jrrr+ o!_Lji jl oL ,, ;!jl
t-lrl+ .dlr sU; r)lr .uJ(JJ OL! j! L6rLLi o,_iyti ,J -!jk-trru.^ ,qt;i .s

.$lid 53 t df. tst .$L Ji sF.jd al1jt u+ )i- o:.,l-j]

d.ga" crtoslg 3 ,:;: 1;I c'OF of*d .dlrg. (2Li cjlg .91L.it' 1Jrr? 43 A; g]t, u".U;l Cr"jelr
tF , {i/ )l; y; .H ;,tsrl L.(Vapou ) srbl y, \"-.i .4 4-, q oAN )L:i ,l:

:+j bi ,-j -83 { .sr)td

ar o!-lil !,1 .!t:s. ol+ (p) jlr- rL:] ,!-lil .5i Js,- a !F o:r\JG ;r ti .
.JJ)td Jl, tor.Litlsec r)r- a. cs a) orS J;t J\ , _l).

sd -i = )L!i .H OF e- x ,La jl / ({.jb *) OLj

gLd SI ri-. jr toft/s >1, !
.rp o.*",-tirr+ ai &-L fj-- 6lpl iti F>.Lt Fr> jt eb dr ai aJ t+l

'c-i Jrr lLE,t-i d o;g- eF .r-t:t n+ J "surt g1t,Ji
ttj

.d- . )J )L.+ JLnt : jt u)1, olLJ Jrt/ .tut dL ")Ui qil , r9jLdir, 
,,

.sjLorLT olr grr; rrt o:)[ o* Jl>r-l t .ulLji J9t rr rLti o!-lit s-), ,

A-J sr-l-ji O.^...;#, su rt&t {t-tj L o$ .i_jF olLt .t- .s-r)tr plla
ul a Y J-.i )r {5 J}.i e J-r sz t e;. )l e,a+*r .t-l ) ciF orr ar- o ul

.ulrL_j rL+lo- gLi 4 6rnr rg-l.;e; rbdl s,i { aL, O,l ft-*f :f ,*Lj;-JLr ir--l jl .gd fi ,y ftal ;+t )]> ss orL"ji jt .l-i at t) jl,t$l



rrl$Ul Sblr)+ uirL)f -! stu-L s otpu)t ,"rat.tr ;i _Urdoo6 ."Oa.,i
,lFl jbr ,rlJ*i Gr-+ , rLUt at}d,-yT/+6 .-r, t .rr, -* _*, ff.$lJT ,r l+T ortJ rti.)E € cFtciabjT ;, o*r..p ",Iiff .-rS *L $tie oi2 li +rb, {rf /a.$L * 

2 ;a ilir a!i;il"*.J.1.!r2le e,.b 2r B rt"et &L , $r6d rtjT o:{Ujf * ,Jq .S
*:,i.i^^"* I lT. 

$ri js , rr.irr eii+ ,* nl*- ,liG 
"u.-,le* iriloH.rF! 6rktul !u G,l+ ! , eG Jb.+ ri ,r" ..u-ri orr'-uii;Kit

_.s>! r, b.r6 cA ;tr l
_ rF fqd (rtrsluu $rr l. Jits )fy'lu r .c cJ j,"

'.16! rs ,!.s jl $lr+ lL. ..& ctaLi-! C UU gt-rS - 1U or4.j;
-,rti oJtr u+i ,rt ud dtoJ:- lri e &L /6

Girib dlira4i i0lu Lji pJ ib I Al

bt, _ \ J6 olLjT fr-,

J), iF &U.i obL5 &L |rj .Lt Je* J,Li I b jl & JJj .LL .&6L,
! a+l J-' lLiJt GaLJ .rr: d! * $ JLjl { dL! c,j sj*t {L,t, y-l 1r.u.t}

.r,jd .rj t! Jtij GL; cr J* rc cFJ_p
61a JL*l ,l=Js c J;l * g; ;rt .cp *r, J-1, dfr, J;t*J jt &', JF;

.*s4 6, ,sy "yto;l 
jtFl tr ;s; y5a Jt; 6e r1

e)) 
-o 

r e*- Jn ) arlr -!r-- ! !i t* rs taJlt; ts t; ny 4; f,1d..,c ojn r* ri + Jjti dtaanu r+ir d rrj &L $l,;d dt*l_ J,j.$f
.Lt Fjy 6!y'i jti .1,- L "rL dr, .!- tJ 1JlJ Frat AJ-ai rr .$ 4lrl 6Lslr jt ) # rl; s* erj! 1y *7rt- 6tq.j ,. ,* -,u)1 esttlr,: |it+ e)4 e)r j+L jl t;tid Lj .(rri .rULt Lt BS 5

O*&L+ ei:b .i- e* .t- ti !.irt 9l dF .1,- d rrj err ,{-r .irr a;C+ Orii.$jt- 6lr rL$ .u OF Jrtr a dFJ Jr, )t':r ltid,t O,t .H. .S,*C
er, .Lr ;.+" a, jt FJ OT Jt3 d 6!)tr Lra u._;;u ;tpt ,tr_U 6q:rqill Ar+ al+ "r! hJ lLt )lrJr -rt dp CL arilr arK-, c_U- Jt, i Vr*

.,rt )1j *t ,

;l.l-j : c!e+ r-L a.' &l tl rri o)Lil Oi d ;:11 a-l6l aj53 .r, .rtilt (s .)L:l
aj3'i r.rt EKj O,l 6rr'irt- f -' ..rrJ jut s* 6t, NCR )rs * fhlt r6:j dl

{ .JjL 6lt l, &-P , ;!, rs d-fait' slid .orL4 ,.L I 6rlJ3 .9brlf pl4l

sA ij rtt rr;a.S G;)r- )r .&LG" )lytr Jl ,ol-a rr IrGs Jjtl
olji€d e+!' , )L! r'! Jb d), a jLj .J.:L l"rt alju J, .Ll G,&

.gLrrla ,srJ ls 6u plt .$rJs. )Lj { 19 r;r9 6ly 4L. 66F .bJlL r_l
.il oJULI L Ol,'d l) f:+- Ji jt d .$Ls- s3 af,L lrJd rrA! a oL-

rt'i .Jlr ,l;;! s-r, .u .'F! s,t, * JlLalel rt; .<, , ,Lii oJ
.S $li rbtl, Cla- 6r, gb-Lo lry t l}dt .$L dlr syldl Ss, Slort

a.a+ _, cCol+| o-*Jjl+
.Jts:r ft rl )Lljj H Jjti- 6r) at &t d-qp er\ il u!4 €J+ , Aot+l erj!
e 6slrl 4r1L .rl o.lrl .$)lr jili 6!lrl a;! a'' 6rl:i a- ,;t;* jrr ! a_U

jl e e-l,l {_Jl Jr$ o)F r)ldL.-{ .S--L-lrrJ* !&Lt j' J+ t- J+ $tJjd
6,-l ,c .rs/.. nalr! gla; s-r;L ,lo ;9 ,c o-rl;9 *.lils 6tagry ;tt-l lrl rrya

L tJ;l G3 , 6JL-t d).il,.sLc. 6FT&) , a)LoL:, ort-l )L$ .H JF
.sis ,"bnl clJlu l, Qi ;,lf.r 4 ,o r+ rt+t ctr Jr .ury.r

-d+.+".1jt+
or!' .$J )U iib .H l) c<,rLl- llid at &l dyl5 ir:-ati . -j" ar;L ;t ju

.uL o\lr *a. JB dJj! !-r jl {t $L a,e ryllJt jt d-t6C, Ot,jd er; e-l !
'sr;i a:

Jlali a.i 0..i- sa. Jli Ct4r
rf rll ert s>r +! JB3 O,_t .$Ld .Lt )L:t d Jjtj- eLj 61, d)j\ ;Vl Jrl

1161d ,o .$ 4r1 cLl od J:-lj d L .lr$ lr LaJr, ob d .to;,e u:42 o

.Jlill 61t OltljLJ+J ,cljil .srtc ,.a ,g d dL6d jl J-ii u)ls, d),
dl )r .r.' ort/ill slrji )Ll J;IJ 6L6J), jl b g.Jd JtF-l s rj Gjtr*- !*

J=S e>t I, e* E { trJjL .+rr5 ilij si_ri J- Jjtr+u
:o JL:. q .rJ erj! ui-F .gl ajJ r, , F[rtret .l;l, jt tJ J t it *: .

.+3J )lt A-i
Ct-.Ll jl'- a\!L: olrL jl cLt (;), Ct- 6JJ 6rji 6ta&, .eL- dlJr .

.+i drjL .tu)r! r)i jl silj Grl- u* dtoer drs I ];l:J

Jtd! &i 0j& clitr
-rr &J, jl l+i lt,'sj )LJ &t .&t rtr)f, 6rqj e_.,Jt jt rL.j c; JF Jrls
Ji; Jilr ! ;lJ Jt ! rl p;Y eu *r;t .s? oits ,#! & t !-t ,o _""y aar

! u JL-l 63ts Gt& ct nJ e"Is * so!; q,: Jti$jt_ ;St .u+ + 6-<If rr,

:# )!j si i)f ;raL ;; o63 eLt, y-l ,r .ai,
k Jr, *s Z] . jl iL'r 6 l) d_udl)t, uL o:l; L- Jsj .l! rBi, )t l



lli,r
$jl, I

E'l

ii:
ii::.

iii,

$:r
lr l-
,a,

fi:

t,

i
t
t.
F
I

i:
i,
fi

I
i:..

|],.
n1
l;.*
i:

f;
11,'
ll"

l,
!l
i.

{:

i',

l'

\t\ Jujjd
ijrlb ill;teAi ailn dn u)iU \t .

s;Lli u 6;* ,3 .+t! e) d rt orLilr L tr o'/ !rL, rst 
r : .27 Ly'it

L;' * Jat \ * s) r k; .s\e < * t tc f r u t * i S * n r'{. 
",,,.

.*15 rr; .* 
- 

! jrr jt sr* s0_r00 *u,. ri;o ir r],:;:_'!'jd o+5 s;L t ct L,Li .a- J;,6r,.t _ yll_.rv_i.pll
.or: err Jrl" er a + giq s1-t _)J ,J y .s!-/ _. )r cliy

,s .s! 6jly .1 rtr.- {& .. -_; 6,.t o._ , 6 rr; e), .6J-/ _. ). e.t "rb.,.sLd Jii J,6 b. )r I {.rtj lr eL}6 l+!_t

C-. r lrld 4: 4+i r. r,J.;u +y .fts"it$l Jlri rr+i !? r-{- J ss .J;t c=ny;s-;r;;,t-l 6-y !; ! u Jju eri ,^ + .-, 
"j"iii,".lr_.$!d Jju ra f, r+i,

e , Jrj .Jl-A.-l Cjyi {+, 6rJ J_ti JL a! )t i ,S-- )l )t, J,-l 6tJ J)t; AJj 6b"jrr,L-1,r1 O-; a.-U .rq, .sr; 6rJ";rrt r* ; .; ; ;:;:L")r 4iti J,-t, .1)14 .sL dtJ at ., a* { + qrr 0.5 ;f * "ff4i.-_,*-i +!- t 3 dLrj _o'- 6rJ.jtu JeL rlf,! .: oF 6f;;; ;J:r-,
.atJ#"1,8

'er1 6LbCLF rt'-l 611 !ry rs1: *r" d-, dlaclrf .jtst .e./j E_ 66CLy.sre Ur|5j,s r^ ! sJr* cl,,6l1y 5 pr t *;t 6t ;i_
)ra Jp rJ !-$l c-j.J ; srj* ,Lti u , )A LLi u;;;. 5t"a/ 6r-1,;tutnLJ& , *L- Op orLrj dL6or {++ rr yry _Lrl .gid lrn lsll 6;fy
l;'.u nj; r-tr , (eu,J t-) J+ + srr * r,* o*, o,* ...-{ ";1 

"r,-
r j{-{ 

f 
ttl .ili F I .5 ,lsrD Ju; , JrL ,r s-: u .<_j ,L *IoF ;:, "r 1 l0 loes ..1ru q fu rL$ .u .F .t 4p ;rr- - ;.3* .cil,a r**!'i6J .J,-l jl r:jr rJli- rJl rdL d'J ,:--l* 7-6 )rs d-trdl $,,jd F 2'.5 J.i

-,"]li L )tii * JF s>. JB cL, .pre t Jt,;o u-r J ,urr--. .*q ;r,!-e-! lLi a- ;;; .L* .iL! rr 4Ln )+, u- e .u;t i,p ;i ..lfi r+- * ."_S

'!tJ dlij)l .J:5 r .5i al-, !
'!-Jr !E-: jlj cirl{i *"; !* ;it ,Lt u 6;t;_ .rtti a- ;;* 6tocur/4J! tt,3 ;Ltl- L+:-l rr .rr/ !L-r- i,L:Jt ,uj .a- o;* *r ojr,; f-"'. J,u.ilFl ! 6 i-j* .[Lj rJ iJ)i .F;S )L:, u Or* o,n .r.,, ._i jO o;*.,_ul;6 6cr.- rL:i .u iJjL;.sL sls r;_; :*L 5r:J,]r,rJ *U!*J p .ul .r-: ots ,1lj yy-rJj_i 

rr ar sq .*r. *q - ;L O,l6r..srr*6,lF --! .+r. I -it;-rl jJls L )Li .u OF .cr: & c;* _. ,. .r[ "r,.Ll oF 6{$ { 016rK,:e; .;l .Li.6lalrJ 5u+ *r, of, 
"U;,ir+. 

,.f

J1j 4r2 atrui rLii u ,F .rr" { aS J;N 6t^.i4, J+ J)t 6t6-;!J)
.J,j d), oS rr-b 4Jtl sLou rL

.)+ drd afu riLL --)" drr\ jl {li(J];l. st .irjr" err rr.t }p.r) .
l..s s)rlc* o:p -il+/ J &F 6tL" 4rJ ,^ rJ r,i Jll,. Jr,. .Lt !-L ar:r+$
irr oirr,6b{5 .dJj e)} ,Si)f GL-rl 

'+! 
d J;tr crL- fLr J"rr .

.,A?r Oi \ +Q, .$L .$ rb.t JjL-lerqo ,qU]l -i ,r, ., . Lt JJl_
dr dL-, .r !-li dtAdj d'E .sL .s r"'r JrtJ jja-"L s5tiiJr at jJf
srr rr .J..:L sl;lr crt- 6r) 6r)i 6ta&9 jl jL! r_f Jj JL ,r .s': J$

.a' .s jj4+L d-rr .r dL jl J-! J), at d otgc .sory tr:;
g.;t*. ;l 6r! ,r u! s .itl"- r c+- l+l 7t; s 4: ara .u.L:L ay;;l t

, j-J s-l;lJ J-L-, Lt& .tu dtnt Jin )Ln 6{,.u'|b sL Jrtr nvLjt
|d Jj; L$i liL.]"- J.L-, J,t 4t Df &L. oL.Jt ,#_L -LJrtrrr;, 6rL_j
uij)l jl J.--ts oli{pd y-L- 9 .1-l -rs ;ry ql:s d)/ O++$ .!l.s 6jLl>

.61 )1r)r|r.

.$.jL a{rl il lLj, L,r !-t? cl-lr drjli e.Lr jt i---L; f& {f ), oJ., srf ,J
1l orliii L qL u1:; :ry 6rt5;9; *-l; u .otr ey.l,t til JJ s,qi dsc+ c..{a rst)f s>lti fLJ J s))lF c:+L j* I+Jl )J .Gr .rL-)L ael-^i ) lrj d), $L st+L

r': a+ or., iiq -i, Oii+&

6rl+l s-JJq
.u OF ciL- {-(?l P3-+.r-:Ld C,tr 6t4:Jt.i ;{ ,L$ u ,;t;- srt+l erjtr
16$-; cpl.;l ,l cr a J& ryLdt d.-,jr J: ..rie v9*. **_|t *!; r"JL.i

t F \;"rtL.Jrl Js s!-t*- d*-)r rIJj,n Ntid JLdt 66.J, 6jti dr .Lt
t pr t& {rtr' j' J.! J,trl! .Jrjd ft rt.)tj.i H OF 6L6crti sL dgls- o: c_;

: fLrul l---L-lr)+ u!_Ljl jt $ L- , .!r $tie srt+t er;! .Je rr ;# a,.Sr!ic{- 5y'.;lul5La!ir) la-Jj 6)tr"iJ d tJ r.oy.S;ef .sb 16t+ ftl- jrf {rtp
erj! yllf a1s- a1 

'.lsl 
urj! ou+);l .p ,Ls .H JF .$jL t,* .Ll dL-jjt

16.erj! clr rl! "rr 6t6*:" 6i+ .i! L )l5 dr,l .r-LJd (6J:l5 rtal rry ,r tap
'sr/ p$l .iL ! r4 orlei rl; .5,-;t .J;rt L rtid 6Jt-l drjL JlJd JLI Jrt
1 !ql, ;--l ,o .r-54 r-n s*9 ub ,r ,L:j u ,;LL gly 6sLl 6fa;lrf
I !:- ,U";trtt ;o- .'r, !)r )J Jp JLrr $L , ".: rJ o$dJ& 61,.('jt rb
DIN 8570Gi r)lsL-t +_.jL dlj si lLt s-ltt eji J.h d), .;+!- *6_5
pLSo rs -r-L;d clrl 5!i n j#d 6ll t) drr dt dL&|, .Ll et) dLDrJljL-t

:r:U rjbr L /j lFll .6rt!l



\ tY Jffin iai d)l-6i q l" jlJo
6irih nliftAi uitu

rp, JLil s;+ uJt rilrti s jl €,l- ull.t !F.)L! 'u .F -! s"t+t eri! r".+-\ e;\ \;,)l;s )r JLdt L .c--+ )L$ .a- oF o$ r) Gb . Lt;l *fr"- ;,,r ."
FFP ll,'d oLilFl n,t !1 aJ Jr: )'j !-t Jil?s .dL os u;L dr.; 4 .itFt
,r .;-11 o5)l-r .;_p L GJjL p.t;r ir!r+ FD a sL ) $c )l)j;lj !b t, )L:i s.:d I, a-L JJ uJiJt 6t r;* a )Lii .d OF JLdl sl,js. a, Jt"l ;ry ;aic ,p

J/ )lj ui r)f JiL.&r rF

JtJ-ii,a^1 dji.
jl ---t- C-.r .,:l .+ .!tu jJ rL:.i .H OF siq)r tt-l.a )r rLi .d OF 6r)
.nLi" 6lbJt dLl, a5 Lt )L$ d JF t^e 6l)lr qjl (+& bl, .1. .s;
Ll)lrrfr 6Jqj r-.*l;l Qi.;l pbf ,r 6LLl t! , !)lJ detLJt 6LbrrrtS , sia

4Jf c*&6 tr;d)r-
S *l oF t r.!.1 J* !

,.1.,*e.A,ilya rr a,t4c6t,bsi*

rr*rFU&UfrJraL_,
il.lub)S€6jtYfdtrpoli

(s nFu aj*,j,;.1.

L spyruu

f 6tu!'\6)

r&br.r6 \ i

rr lJ, J/d)l;6Fs .s;L,trrrp;U;i;f Jr _ jt e )Lri 'u.i;H;lort-ii.#
J-,1 t ortr .sL 6s Fl ur- .t .:aL )L-t o- )bi, , a>l j, )U.l +f.>Ut ."ry ;,,f ,;,1:
.tji.:..g-.--\.r<Lr' -. ,-rriIt:i u oF C+" rrrr Jnt,: , oJ, rLjj .u drF 61.6r.f nL"trl ,j+ O* orr.S*i.,tiioJlill L- , d$ 6rE J3 a!-, { )Ll,i 'H iJF 61l,ifl)lr .J= ,s .ar .c ,.r- of ,. ii.i
"j --lrL,l*Q cLrLo rr ,LJ 6! rLJ a- ojl-..Jt ..r-+e o;r -*o "bqlit;.l(: r: laJ)L at ;l 6tcp .rrL c -*rl ;--.1- v jl ):J tu,J L d-,,.Sj, 1 .Lf ..r.lii:t

y; 5Lal, ;l "*iil L a-lq d;jq iF r" o!-U ,..la O,, , ,U 3 Of,;jr.:ftl
#L- J-a jlJLai u c;a e:i J J-: ;+! q J-.<, 6t, jt, Jr, .J; :iitL+r.r':d JLU t).tl-tJtu r! Ltrjjr rr, ot ltLi pU; Jt ;r._1.;,,;; j;liu-lJ)r* u!_L-jl a-' $! .s .'li iFr) , rl, ,p c oS al st<r Ul,i rry-d JLLJ s)! r i,_l .$L el'- tr { .rx rtsdlrt-ll u ;;; *; .1* ro srtl1it

!*FetdAoE

..' *"+---.'.r-. --f - 
ll1

LflL '\F\r)rrrdr, I llr
t

I

I

lie -ra" F_ .L dr G,''-,,o :[:j ?;t:ilt'::; .
Jr/ 6L J s>tp ji6 6L6c +t r jt .J J* irr;SrrS ::* 6r:=-Ui*r,.JeJ 6tjj dr; ! G:at Jt L Ll-t' 6L!' {Ujqlt L )Lj-i d OF Jq .betje/ .

15 ;rp ,c .rrls c9-9 oL;!-l a_t I ; .Ja irf"SrfS or; _-f_ of, ;,1:; ,q^f,
df 4 l) rL:i iH !F olrl5 ,o clor.h t9.l ,o ;tr;o .."i or* or- * ,rf ;*r6JL-j L XX&ta Jrrj-jt .C-_t) J;.L BS 5500 ,L:i u ;ju* 6f, .*U ,*ei s:+t? &Lj!51 ! l,r, ot ;Jj .drlf,J&te J,t Jt l ;rr )r .*Ld t)L-JL-f
r;)l;3 )s 6l.i-t *lrJ. i:."+JrF y'j )Ljj .H !F rl&.r+ r.;r,

.'\ .S.-- l' -rl s:+t J-4 rs .ji J-L- OLnJ,,* * 
"* 

-,r,.;",:'J*'r: .

JG d OF yji ury.]1

Ew)l

3000 >
9@ - to00

26 .u oi6 ssbl er)l? YY-t Je



.uj aj)b! 9loAgJ

)r .+-iL *tr FLt ! ,Lli a .J;Li.

'rt "'r' cr, . 
i:'": olatr*'E; ";t* 

';rlr " 
l' Jrl cxl* rrt * .g:! 6t ;t J-' r* .S s_o *

FFP ooy !J .rx ," .r. ," o-s*liJs r'& t'rj ) ri) 6lacyrLi Fr-_ fr,n, "r. i 
j*.,l"i,rj.:t-" i-- ,.- . e ),.e704t.-

dL-' .:J.ldt .g;6*bl. try' nrr ," r +,+ ," n ,, "r, ;* o* *j?ll:; ,i
i;l -L,g + urlj5 irt ,c J*? ^.-1 

r l '
ut .s..s r.; o].-* ;;"T;;; 

-'i; -'.* )ti t JLt r .*,,* ., iai :

* oJ.i oF;. cJ. )y rr l) + ,lJ , orL.:,| .$ ,:

6iri! dillrc4j Aib CG l'Djjb \ tf

|ffilm---t
lEd''m llsarOram.l
lvddilo/andnmr#;-----l

lD"gs-_-l fi;-----)lhpml lcesu" I

l@;GGilrTil;r

crrP gL-Jr- rU .u u)6 J\ fA-' J&

1:J er, L- e+ Ol cl r ol;rt a !r./ .J)L r* , rrj orlr lip {+ * 6rylj
. lrj pt , ls J)L .r)lJ 6tS-l ly-; rqlr; i, 

"!: $

",+rLeTs,L-L:,rLr.,V*.r**.;3.1';:::r'"'"f":;u oF .iir erj! : ITP jl .ruirl .diti c-rjL .1,- nLt t .r tut Ji ., rL r-t sLI JLJJjLtjl fs tLlbr,r J..5 .rrj tj,lti- $lid ")! e-l ,r a5 5tal* a, .*Ji. ,, ,Ud s'i 'orlJ 
or+, liLJdl te e,i ,l .l-a rr .$lo;1.. r;u ! ._)Ll rLlall irK-t a5 ;l

dFjL .c)L-l .L I a'" .J'6Fr €ri , Jf rqet t) Fre U ..]UrS;','-,t .-5g_, .t"llS, l, o,9odlJlrrJi* e*Ul, Jrra rt-: a *Lts.p.l, p;s.f-.1, uJl.sia €)rn)f dQ::JLi

.:l ,_,?' .:,/, "*r u -'f ,o 6i r ,* ,"-:;,:.jj:::
ff ;::#=i.'.'ll*.0,.:.*-,--*-','.p-'",".,..:"*,

f":;|;I f :: ,T o:o t' ou.r-.,, *t,. o,. -, ,.,T".i:=;:

.' ! dudr carrr ; -d, + | rr .r.', e qrr aro".rql ""J*i;;ft : "^"::,.4i

"ilflili :r,r, e,s,r,,ur r-L-ai ; ;, J;;; ..ll,r,o
rrjd rt:i .b- JF lr "L* ey_t.s,,

,J.u eLl 6tjJ>.L L .-i!tr )L:j d Jjt . d)jL rJ drjL .r. or J o* ;n.u Jj; .$jt"- yJi jl 6rl.j GtDrLii Jt&t &L $tid /t J,t .$Ld bJqlt f& a!.j
dl{L;l crr,,, l+, .,r,or -f ,- ul..f crr." 5j; ; :-;i"j :
!|.j X :I;"* au*rf ,ra r- - r.,, ;, oq*i,o Jilll+- IFP 6l!L& 6i+ J)y ,r n:JL- ,l-L: Jt - al .uf .it- 6to.l-ot;"-* ,+- u ,*,":llj'L":f:? Ji. + Gri+re? rb q s!_r L6{+jb obnr+! *.o,r.;,-rro.sug.
,n €L d'J rr ASME ., 

"u-r ,. oi .y-.u ., i,";;i"H;,.,"j; ,J#r:j,L>r rLry' ub l,;.t,JJL:I .:,.,r& o-s,,.,, ;: :i ;: i' ^:" rl -
r rrl$u-l L.iLr.jr JL .,< ^r ., --* .J'r'r'+JlJ J': 16 ,'l rJ -L! 5r rrv rr'L r;{u; t d, I 

, 1 ib ,. .s *,r.f i""r }r* .r,;;ff;; .i* ff:.ru
,e\ Jr+i Jiti JJlic. J+ p .al *:i 6ta+ I +<: lt- .r ;rg.u ig, .ry .r;L

)P li $)htd ;b FFP ; oS a9i; rfrlr

t tiiLJdl re aJ dq [ +:5 €! Ajii .rif elr )t.F e)t ))r bf.ir, ..rro
slr 15, r "$.jL U i., -. - a-,...t o_n !Fot) JLjr 4 .J::'cJ .al 

"X_ ;
jrr ",t1ft ! ru u nF .,Lrr F";r; ; C-; :;;;:;" j
)r& L t|ril J-_rt ir_l c d lrlo o9-16o9u 6oeJJ.b 6lAOLjL aJl .srj fLdl lri Jr+ JiE eir) arl .41 sr u.-ja 5, d ,*tr .F-r o:r, .Ll i- , 5"t-;i r,* , ;1tut orf ,.;y \t : 116 crb 3_Y! *p !1



\ tV lLi!6

; plSal a3 *lo ,tlrl ijtid .rrrt Jtj;t rt-r *l!t o:p 6jL6rL1 .i- jt .rtilt{ o:r? r.b 6jL6rl-1LlJr)r.LFJj.'Jj? 6;ly;r_trs.srJ zlj /k .H ef ,.L
1L ,s :ly-l +L a-jgl osL uii) tur jt .J r':u. a*i ;,y ,. rfS ;,_f ,-,rf ,.]"f'O.I

J erib Jtrl .-:jJ err e-F-E J-"tr .*u *'" .., .; :;;:fi :
) tb .Gk t p )n )* : vF oLr-LJ ;* r. ;t ;"f . rf ;', *auj:;;:;
J:J Ldi flS*Lt 4J c* * Jj! ck j:+ )r rr t'r, a Jt- dt .s!e +* pe

.Ll drl. .$Ld s+!i+.

|MPS) gJtsr-iJ- unJJ r:r. r.n- dr-

driroiiliJl4joi{trLiotrjjl'l \tt

JlJj crLJJ cufrui.,r 
'.fil

lL.!_F al :. ".1 .St rr s"q- ;l*+ rrr d rlf a)rb uel'; L l) rly dl-rr i+t! )r t'i
+lf j! I or .*l: rL:i u 6p 4;9t + )ulr Jr{& t-s FFP dt )!:.' L ir r 

L:l f& dg-l

.i€ji )lt Oi;{i .)L:i a- cr sl;71 6ly .sy: afll+ ol+Ljl t F. $lJ;s. J)r dl .(rrj
se71 { ,F: ,;If, g/-l (J}.i A.lb)L AJd ) slisr .r.Jt ,rl il U:ILJ ol9. oq- ;LJ 3ols

J ot-)ttl q-J ai ;Li or-rx.o rJ:be er+" i rrLi JL- tu J-u l1 ol.* rs oul

l-t>)-?-t !5J )rjl.-s- irtr.tul Jlrlri oLj .it' p;L- d I, qJll ;ly 6lou5;el;
-;,1 c-.L 9 ,LJ pt-J sry ,s I srj rL:i, tf, u ".b ,qL;i c,tl J)r )r sa{L dJl :(D,j

Jr{- li Ol,'d r:i-+ )Ll .u .J JF jl d-lj?l rrr ri ili bi JiL .rl! lr fjY ;l::ii
.srd Jl; ;b d ;J l) jLai d JF FFP l;71 y-l ;; rsf rre-' 6;r;Fab J-lr Jryri l+ r^;t & **6Qre s;LoLl 1l-:-.L-r,.;; "rf ;triuaii 6)151jf; etil jt .e !;l drU WpS .{_- olrlrl aJ t+T jf .*f a;V orr.=-.]"fa; .orlu sp5 sw 6rsjr? , JLli .u JrL d, Or* eLi C.! dl 

"*- 
J ."]rf} jJl.sLd wps i*t r+b )rtr { paRJl-l/.;6;rrs. p.r, q.:1}- -j1.}.s:+1, ellU WPS l*l ,r l*ns ,L:; grlj dt+Jl !bol) irl rl€j* or, ," .y.*q ..,rlr l+ r er+ e,r rr olFJ J"Ll ,! jrp or->r-l *s .,r9.. ,; "; *r, ;.sLi,L;r rp slr; Jiylr ru WpS grr.r uU 6f, 6_ j>r, .j r,'l;u?J;lP )i .g!d ,iJ si 6L5l*) .o:f; dla).i! y-L 6ty .s ul9 ul. _; t *.{l.J)t J;1, 6rJF* jl J+ L s;tr sto* .J Jrj J'j [& d-t+ o:rlj' rr

, s! .*tJ )lF (F& 6L!!itr+ j' n,t 'f -*.'.-r- :::j:fi
oj; rlts ssJLL t'l* Ju ; .trle t ;s ! at .c *r:-t .i.I.r >u-n.r, s;d 6l -"€ Ji J :-!.. al .* rtsr9;, o-1.; r*S; o c,, 6 ;* j.;t 

rr:;osl- LD eir-+ ul,;e ytr- Crt a "* I .fu 6!1-:;JLi;l sttJ uSJtS" J;€i rr t+ e:;e .r+ Ote: c Li gea ,s .uJ .* ;rfr ofr_ "!_] _ ;; 3-Ll Lil)rj jt aLr _.j5 ytr ..1 erj.sL_.Jiljd +tf d+: *;K,
)L:; .u JiL; jt 6rt+ str_s! ix\ rt * f+ _ rK*t d-g:i d;; .lO Ool* g-l;L ;s rs -!- s!-t riJB 4 orf ur^r 4-, a, sr4o i -tr; ,.u Ojts + J"rr stlJt F: rr .b Ja !r * t*- --\ i ,F,trjh- .ri,ir+,
JLil)J; Lt-. )r.rj.e eF u!- &t*r-.6r",r. -L 6*" r.Ji;,.r.s;L rp rli ory .ilutjt l) rLai € aiF ltrl cttl- 4 cjis rt -ir. -,; as, _
JLsl 6i+l )iiu L-l 4t lDrt ;L-l> oL+"-Et b r': lrl:J J.h , r .l*- cri+q NCn ," ,.1u
41b ;;3-a .re L- JjL "r)r1, ! rt oLgt $tid (c,jt, sjjj f,r*-i1 ^,rr-, 

, I

or-f L.3g.;tti

.ul 6111 6yl ,* dil-l Gborlrtt J ert' d 5sl1l ,rL- .Jry ,L! .d OjL; rrr rJ
c-*ol .;l l-! .ul; s9414 6t4 ol3l,,tl 5l-61+91 4-; + l-sttr pe 4l a.l ;ry ,r
olls r9q9 6;J 6r:Jc;- JJlf dl rr at &l d-l at!|, alrt" a r.fu Jlr)r;t 6rJ
"uro[ sl-l " 6lrlo gy;; 1 ,L:i u JF aJ el .ei Ji6 s.tl-' )r qF NcR .1,- -sL
ceiy.f-L:,:rly y-l d G)r )r.fp, elrgl;l 6rl> sl-l .bc.!Ls.l'J:; r#: o.r-it

.s5f 4L;rl qL arcL ol-J {rt ja .l,6cj5dj, Jr Jp r+ !,1? .sq l'JjU

d-l! o ssrs (,jlj l.a ls
-!r ! G:a! jl+. 6jli er t& Flb .&l tujrb rl+l ai ;-# tLt drl/.I .6jli F. t&
*-,1 .3b ,l-:i o u I rr o1G-. 6to,plr-G {L-, + A5 ) J:!r,U !i U J,.i 4-l',
dl5oi .6tilFl t_l orr'h J$ d4Lr orf t .rr:J rF oJj-iiF .cr6 or)r )r (o$d

JrJ NCR Jr& o fl$l r-L ,.!lrtl ;=9 .uU- &rF )r .rri rqj rq+ Jl,;d gJ:-EU

gF34 stLa6Jl-oot i r.i-JJU
:jl $rl:l a*j o,-l )r .s djL" !l!l/-l .r

dr? 6jL.rl-i 6qljj Os1 .Lrl .

. .!lo$ 6)l*:j- oLJl 4 a5 glbrl 6b .i9 6;L oLi .
OJj diF JB jl a ) a-J jJr ;-Job .

jl c$ .!l )lrjr 6y' *lr-U ..is ate;Ldl-l ui'\ OK-l .)Lr" .5 O! 4 ,::t-
c.tj aJ PQR J-.,j o1 ;+4J aJ Jtil .&l t'lt Jtil .l- 6lr .oir? 6jLorL"1 rs .wPS

,r WPS/PQR !u-rl aJ 6!nr .asrJ6 *U .us6 ;Lr l, ,i9 691 ci/ ory oL:eL;i.!jL O!. .r:' +iu JLjL L ;!r & l, Js



lt1 )ldiiaidjttuglbAg)

6J,.iicg: cllJ+q:
ts-l .iL_ c$ irj lltsr jt J,t$ ot9,d.)t$ .u JF,ti s.'5 d)jti ip,.qJ
rLji .- OF nlr:r J:? )a.t6JjL sL lj+l dI I r':d ijL_ kjr+ JJr )r _+ +L
, J+ urt rts jl JqL .erF 6lr.rli J !r/ OJ-l!;J:t Jt'lr' r,L Ll .61 jlji. 6rl :

ul)l olJ& .j- rr l-l .sL rpf 61& o'5 rJ Os.-,rF ;l-t- d,LjJt a!1, dirt&,],
jl lJ--:il )J .Ll .s J oltsJ jl sSJ_ +J*J .+r t_l 6 .J drr, )r .$Li rrar d_qc .{i
6lr,ut!.$i+ olrs ;;a ets r pb;l a 1.s-orf ;:!- arlr orly s119 ;r i
dJ-rr s+ erj! .;lF r& s'li 6lr a e orls pbrl l, 7 \ . . .-r"- NOT ,lS ir1 ri;
)i .(-Li Y-A Jtu t os .rlr Ob J-l' srr 6l)ti 6L6o:r , + c | +yLjt) Jr-r lrF
orrj (F& I) ljy ND"r .;3 , ert Crr, *..s jrL, NCR dt Jrt J-t- ,jt .-j"' (#-ti qlt l:..

.nl

.<r-.r-....ljts r.F:t a1i (Jladnr
.rJ NCR ,j* 11 ,.1{!l .aJt oytJl L- drf 6l!e.-E jt s> ca d.f f r::l g;r rr
Jili d Jlr .sLd .J):J 6t'Ji t- , Jnid .us6Ls !* U;r7 ,r s9-y 6b.ra
J.l ! A-L )s "falos gt1(-NDT 5L*{tei r+ rs glr;+ lr- ":al J,lrrj oL}
.uLr -. 1r y c,)L .6f.r er+ t-l .t JJ oars .J &t .jtJ l$rl )r -rt sir GL-L JtF
5)j , J-jJ,6 6l)b s>li .s ,li ;b .b- l) ;1 n!- d crlr r5-9 ,L:i ,H JF JJ d
-Ll .s J+U olJ+r O,-l .J $ d!.L. {L d,*+i Jf srl.sfg- isu I sLl;i $tid
l.j rrls se>e ,Lli u 6F !l' !i)lp sU& 4 jt+ .d-# drtslr? jt d, rlf ;+ J)y ))

.JJrt ;+' !-! ,t'i lrt fL' jlai orts )r .rrj .jj> u_lrr ;> ,s or1 sqa, f 61},-'!'

l

4riro aljfaai Clls d! trl)b \ tA

ll,jd d)1, olil .str .$ od* ors jl al-; ny L_ e ** ;-L;i aLi d jjf )o

6rjj .$L elr JUr ! lJ "rL 6Ji r'id YL srL L_ ;;,! 1a y_rti. .$! ju+

J"y, tl )Li 6 Jj;-.Jj dlstjjK" ! or:.' .L.' J-j9, d€ jl aJ Ji $; c+ 4

;or9l ao u 15 L-rl jl .s! #L- JE^lj $tr;o r.k rLlL;i pl+;l .ilr.dl rr .JFd
$y' .Ji:-l cp u.;l Jils ret cb ,Ll; 4 .*l rltlr 4/ !LlL;] ,c cLil ,1,t5 pLi

:',sS t4-t It a|; 61; e jl ot* obl' J.h oLj"_Lji C,-Uj aJ jrr )r .($f Al!X" f Jai)
g/Jr Or,JLi d +Jq dlJ qi !_L J)td aF. jL.i .! OF FFP.)lrrr 6q 6br-ry
jr )t:i b' !j; dl!J' ;l plJ' gi - Ll os fl+l o--q {F ftS*l rljl sry ,s ;js
a- g;b.- rr.frt' oLJl ,s rd JF J|>I+ 61r ;U! J+ ! .rl.s !!rj, r)1, "jf !,-l

'*l )lrii .$/d o$LL si.ji t'li d.il d d4r e .! qlri dr_' .d )Lii
rlt ! .+llr .jlr OL-j rJ ;lrl; d-r+aiF Lo;lLi 9_1 platl ,s 61y; ! r+liid Lj
*i .lrE !-u oJl)rj b jl OE a* eltt a+:: ,J )L!i is OF .5,- o$ r) &rd
--kr jl J:l,jd .*-tr llrlJU .: !F llij 6"i jl 613 Jj& +li d d-)r Jr .dL

;--lr, o,.lJl.r:;5qb rL;L d cila.;Lil;-J -+F ,lS Jy".LE.*;, )r s! rla
>- Ji+;l .cti^-l ol}lf {t cJt6J>ol) rlr ,J GiaL aJ al J,-l )ti J,t! !5:j .It p:d

.JJJ Jrir Uibl L &l iJ*lr 6b)Lri rJ )L:i

I\DTjl sr,:iJ !.uii pti'.1
ulr:i r-.' r-J c-+. Ll .Jjtd C+- dd 5, .ler r u; ,a NDT ;l o:;1 ;u ;t1l
u !jj- 6rJ NDTrJ+ rl?dl .l,.Li r al .rL alr yl .t- J, .:r;i :9e r 6:L_; -)15-r
, Jritd o)ts MT L- PT aL-, {i c'.L- 5i oa-J .sLd or sLta d"d, )J )L:i
Jd ir;j- JtaJS ij* ory ,s ssf *.ilrlaol, J-Lji ir*l+ $lid F l.pl;ll JaLji
qL.al"ay rrllL-l ;"..;'d 5;r.;L;_l ,r orli-lrrr yl Jla Jrr.!t! 6rr) O> rLj
s-l,j , ro)-' C)l-l (ij .t! d!-, al rlJjs- Js C.L- .;lrr {rt Ja .r}i fs L-; NCR ,r
A L-a r Ll -Lti Lta oL .;l.l.l, {-. o r J r J eLo io . lrti..ln js il 5
yr4 drj! Jd {Li Olr! 6 rl,js. tjy NDT rLlLjl fl+jl J JL=JI fs .(rri .d;')L
ql& ir-l rrl lal.;d ql l, .r:ea 6b.;L -t7Jli! .t .ru s-.{- 5rl& NDT crLr .rrj,

,olt.,e tb {r u"t)tr ctS+r-;t s-e u*t
tL?dl NDT 6U q iyq ]L$ .ir- ,s .s1jL-llrqo o!-Lj1 ,li jl .iu!l J-.11 LJ& $41 ,s

dLri; .5!lo ,rr qq jl sJ, .Jrlo c,F ll-; "l-J, ,+l ".; ,, .{rrl+ ,tB o l1 o$
&L lr .- (,:, eJF rt c:' ei [.]-&rG. o.+# l) lad$.t iL-lr)Ji! okcLjl.-!r.
FFP , sgrt.', oL".il 6ly 4* NDT af $ fd. uL-! tJ+ )J .r:;'6- f* JFd

.al6rr; rLli .b oF



3.

4.

5.
6.

driE alisgj tul[ 6ft 6r/jb I v.

1.

2.

eie't"'*i
,

BS 5500: 1994. Specification for Mfited fusion welded pressue vessels.

Technische Reglln tur Dmplkessel (TRD) - Vereinigug der Technischen

UbeMachungsvcrcin9. E.v. Gemany. Also the Arb€itsgemeinschaft Druck BehalEi ( AD
Merkblafr er) rmge of standdds.
The ASME boiler dd pressure vessel code: 1995 edition. An intemationally recoguized

code, published t'y the Amedcan Society ofMechanical Engineers.

BS EN ISO 900i: 1994. Model for quality dsurance in d-sign, development, produdion,

insbllation and sewicing.
BS 5289i I 983. Code of practice. Visual inspection of fusion weldod joints
Deuscher Nomenausschus (DIN) 8?50. 1987. Pd l: Gedenl tolemnces for welded

stuctures - linerar ed mguld dimensions. Part2: Ceometical toleBnces.
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y ;. cLl FJ ..- I arLi t"- L6osjL 6 jly.Jj , a-, kf + JJ;ltir. s:i dt rrl$L-l
L aj; .rrrj d, L6.s;U .Stf U.; gf € J: !-* s:i e.6, a trsrllu_t l-; ;rsLil
6jtrj3 a-J Ll "s &L /t ir-l .fu Jd" €€, 4$r dlr, )k, li L a aU orF
d_lri 6L{!r,j jt u-i! .l-tj:i 5;t-f stc;-re; !lj- ..J *, .L;, otoj)t$LJ jt i eF J!*
aP i/l sJlS- dlG Gi+ .$l orlJ J!-ljrt lr o9te etr oti *r I r.l laeio-daiative)

.Ll 6Jt 6rt_ rlr:$ JL e"ra yf ," ."t-f s- .! tq+ri
;;& 6Li)lt t-J--{d ;l .;. ;i " 

t:1 ,g ,* 6jF 6t6 o+.),' dtDJ)lsL-l aJ J,.: ljjt
..$rd ubu.6JLJ 6tao'1Lji lrtb dKjtr czrl, erj! orJ Ft aJL D,_t.Lt te
rLl$ r) LarlsU-'uJ d 6:r) rr Jr, Cy-f -Ui .:-! .+:r, jy ;,r+-^ trr-o .SfL jL; .ujb u-,!; , J rr+ L.+ rLS L<;i.*L .Jd .$U- 6 jlJ 6t6tsri L 6tr
dL6rrllt*l .r.jL utr JL { rs ;iF y J_; rr at lr (qualrying lnfo.) r_+)t- JL)ILI
b (Lrd dyL )r) sr 6t-; jt t+11 6trb .jt.s "r, rtj ,j rr JJ rrr;, tdi L JJ|J JtS-t ..'

Jid r::i .aii rtl * { fB sri sto.,tJu-t
J,l .$Ld BS 3863 JrL- af 6;s r-)Jj (procurement) {i , d 6t, Lbtr JSO 3977
r crjL- drQ; r ' eil r $+ ot"rL! qF dl, rj dL$t) .L -! .tjr c t, srtsL-t
,-Il o .ul oE oLjili 6lt cyt taf ,ut r:L ortj& iL, & otdl_ etit .rl.rr
;i oL^a t- Jlri a Jl jt Jtri at sL dtr osl' rtp-; ,cl rrllU_l 6,1 a, &)sj

.rf oJull ;FL , Utr+ +;
pl:d 6ly ab1 o nJ-, !-rr ,4 O?t .(BS 3135) 6t-f ;rri .)r-* 6L6o!Ljl ISO 2314
L6FlrL -lr:i! i)f rr 6i rlettiJ-L: F? rrlsu-l dr,l .$LcrJ dprt' r! Or+ r:*uj1.s,-;!-b.. ;r Fl rrlr OLLl .Lr or+ , L6JI9J .t6Jli- .tarlii 6t, 6)it.jtJ 6t6.r:s ,

.Jr.J tr+, jqj J)tsu-t !,t ! .Jrlj rL,j &U}" L s,tFt
+1& s-jiLt artit- 6L6rt jl sS. O,-t.cas trbine power pleb.ANSVASME pTC 22

6id4 al)sj @b 6in

qq cii crLcYLl
)r A-'.sJjd 6uei ey^ 5a 9 ry J-- 6tn;r--:L r 6;116b i*r_f *ll. ,rt *

et )l ,3t 4i 6lr.us.LL )5 .fu dl{ttls utol9* 6lrlo 6l; ;., i , 6)V )il;3 ,};l
)f..rrj d ,*n230 MW i rrjr Lr lM.)V {qei 6but, ;t La.;tst .e_o rr- s:
,Ju ojL-i L, (Id_; tJLaojllb jt .ltirl L !r.;t-J .9La 6ary *L-t (licesors) dt osJ

rtd 6$dJ" L OL:l^iJrjLq sjl' rl, iHrt' o?rF Jl )r rt.sJi.lt- L- sL jL Jl- L- jt,;d.-.u or, .i-

Jrjs- ..U!l cJl> ,! ,^ 6lt seL:; 6jB 6Lo !*)9; :r,j d Je! -rlr- -.!f5! ,!a .l,_
d-L os s>lrL .Lx rtr Slob uLi r o{Jj cirj !,j 6jF 6Lb o*)i .J rr)d JUrl
iil .sl, s. J,F,L, , oj+i Jtrb 8L $F jt o"ir. .t r+6 t *_iL jr !* .,,1_r s*
rlj-i.a"d .!Jlr dU ,! $F Fj-- ,li !r r*trj .J sj6 st i*;i Ft .s ai.- ;,i .
dl, O!),j a5 Jrlr ul! ;;,-* 4 bty b,l .iL !rU:- rJtJ JK-t e-,J orr, .* ] -, .r-S

_s $tr, *Ji --L EL_-L ! 6jt

r'F;:* rruc'it'";
,ii r! .sLs. .r:, CUlt Cif oLlrt jl c]Jl! !t'Jj 6jr 6lrid)i 61, dr* dtlrLj
Oi.JIJi .r.jl,. :r)tr rp, ort- dtpl s!L; flrl rl€ .J Jir strj &rlJjl; ; JL-ja.
c+j 6Las...* 6F .1,- jli q!-t NO^ rL:rt eL , c<.J Oti .iF .uJL; oj,, 6t ),
,.;*i.rrb l"krlu Ja )! uqLji Ltlrl , C-l LilrJ F .i.tji" .gto,,irl;n U os "l;UiiL 6jlJ .l) o+Lji .t sl" rr (!j.!J o)F {) ! tbJ,t jt thl*. $l,'sd L: .re:o r*l;
C*rl,l+ lrq gL-.*L-jl 6)F .sr d * ;l- Oi . o,-t .r:j 

-r1 
cBlF ;r 1!

)s ir3lJ r+ L .Ll o-ta, i-!r d Ll J1 c*r31, ,s!d dljir- ierrs r" o;,sdlJ jll.t { .iir.{ J:6trr L oL+L- Jr, .rl,L-l Ll,E ;!r* Lj (work tesr) d)tji o!-Lji
_."': 

^ .:1 J', r + * i+lJ, J*trn r+i dL dtr.t 6t sL; dlejrt 6t, rar - u a;u
J-G /JU" .6jlt d6 u-:i +r s;lt-r us oL& .ti rr d Lt -l-Jr Jrl * .$Ld FFp
.tJ- rr L- (s-:j sL.i&> Jtr! .H eGl Jtt dt _ niL- rplr, tr d,. i - oUf/ ;r .g;

:jt $r+, .fu .s eLlt FFp oLtrt lit .!rjd {t)t ..* nr Gj Jrb
. (droopl ail , *- n-Ji, .Jr.h (goveming cha racte6*ics) ,u:, FJ*_ 6taui*

6lt Lf--lt &F jl /.1l0 ,. ;|5 ;Ql gll !ry :(overspeed sesing) &, .jp 6t^1e,
P rj:iLL L{ irr s_<*jrifjt otFJ 6tr &r5 I }Z , Jrt (etecronic rip)sr*rFt liiJ
rrur.$ri&&-rLrrrdJliJiEo*r)r. j:;.*,d,':;.';:":rj:tr

. :;F t ii o:j, 6/ojlrl , JbUL- dr dj, 6).Jojt$t :qjL dt!
iJ 9lr JL.I-I CL- Ji,, .sie *& ,g*tr { otirt s.t,jJ t& , p OL-:/b CrL,-



l:. \YY 6jf 6laN)qj

oiJ-' ,Lii) dljdl il,J -lr? .s J). .J)l& rr ol,j d +l) JL.; dl-rjLa uq .g: 5ru - 
.,

c-l;" .j$ irl 61, L+- , JLjL jt aLt irL)jL 6r[i!t 61, 6jt O-ri; er, ITp .5" ; ,']
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s;Li !lj.{ed -ijL r ; Li,rb J J.i \ p.(r}: bt, 6-V eE i 4,,;lj:;1
rrr sie &r c-l )r .$tc; rlal 6_)jL ,lJ ro 6tuJal yl 4t cll .Jjs_ jBF LLl .iL dlr .)tgj Jt r.Jx )r )rb L)f )r +tid Lj J,trt! .rirs. )t; erjq

usJls- jtlr ,Ll a4* j5 G
l)(shtic leakage) JL- 6bdJ l$l (pre-running rest\6;L;/.[ ;l ut ; obur t-; l _ i .t_ *,:,,,.
)i t-qr e{d oiiLji .rJ ortla; 6115rr;, 5loalgJ dt6* J)ttd "pd / .* .=, *; 

tli

.Ll jlJ $t rj- 6t;'t "rs* *r, ..1-, ;,1 _.u ;yL.l Jta.; rE-l r9:, J3l$l rit { !bL: (cranking tesJ o)A-/ )rr )".rt t ; / - f in .,,Ll .J-..:l!L1..-- \ <i<-r- r ,taa-Ll )if djllLtj .- - * rr GJjLl- !_1, , c<J.$J -r? .(rorque convefrer) r;?*
liquid tuel sewo ) C,l- Gf Ff!- JttJr, F:+ ;rylr..JL'; ,r,:5 4r7 orU9. t, t^**

.+jJ ert l, +r * jj')|' .yj+s 
J orr, o)u, (sysrem

+ aJ> y u,-l ,: :@etfohnnce t6r ) ,Sla u::L)i,(rakd speed) el &/ -f dl>,
dLj r}i6- 6l$! rl' + s!r!l r.fr Ly et &p err \ . . L dl- olii€d .{c
ir9-j'l .$}j "$lf L_lr: J,t rr s-L ($l.d "rlr Jtjr A_V Jtu Jr) $pd r^ al 6y-oti"
'd L- lJd 6jL-+3 lt ot;y tp G*f { JL- 6[^{i1> Li 4t JijJ d), !-L
9 .orJ r;a l, uss aLl .$jL d dJ , u.F --+* * Lyr o*lr)fS cf^.*
J-b JLj+Jl {+i ljLLl;t .rJ qtL .>tr! lJlL L t) d!t, FL* )r d o$lf ,rLLdljlul oieLjl t/-l )).Ji'j oj-!- lFt dLj gp tf ,V ;t 6787c* 4 ! J=f
.srls cerl ,1r J, jt 6F .jt$l 6l! rj+ d i,rf sL&l r .U J,- ," i "e ,-.u.)3-i o+ L .Jr3 .ii, -s .Jli /rU- ,b J qlJ 6rL )s $,rj drLb r! a1-y at ,rjl !L a-j-r a-l 6la!l)r J arJ'( No load running )rq Jr+ 6jlJt .t) oj{LjT &, J .l-i
)J ;..ir d d,tr tLr rt J:5 ert ir+d .r.f 6fy'a 6,-tr ;t ,L*Jt f& {Jt, rl+t

-sL o$ oirljt ot yLl {t/

:rJ ;rry aLl *S;lL dr, ,r !-L rif 6jlrl.lr fK.b
6l1a ,vr-S 1 oS'J .'* .lr o Lr; jr, e)r.&E 6lFt .iLrrl +- .
J ;*-r+. lJ J-l- Jl+"J"l tpt ir,t t'tsi ,JorLrrt dLb-Le 6F)" * ;i **l) (V-belt &iv€s) gldjri 6lal 6L,J)..fu rL, , *tJtL L rl) ; dg;t

,l-s n)Li ! .$L yFr rr !-tr (rap) l.di,J , (0.",") +-- ,,il|u:offj .
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;:G:lj-:Yr; .6lj+l 6lr (rjp sesing) ,lu ._L. oL& , ;*,r=to _ri ..rr-sj;;; ;r,
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.Lto!-Ljl09 FL*

Lr.;h tl.* o..'.- .t OL- .*d jul o!-Lt r+t; .rrrL 6taJ:J j;
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t-, .. " _r J _ - 
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rL; os,l.:! arr ;, .-, * r r-,,.)fr,:? i';El; j.j,;\t:,
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.:Jl .ai o!-lil Jl> )r o$ a .Jt .J, (ii, b u_Lji ,J d dk!),' rt$ o:itil J 6jrr:Sj
.!rl! l, Ol qi .u! at ery slr l, ,! or+ or)]i J-lrr ulLjl rtert .lLtu it)t!, cr,
dl€liF 6-t$, su rtr)ti rLjL rJ rrj d -F c,.itf ,! r:ii &tr, o?t .J:jd dlrl
*o .;l lu -l'.i ro ai ;lJ a)i orjL , d.sr jF. (power plmt packager ).lJJi .$ j€r
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E# Jt-Ui , s+ Jill& , ar-rlj Gl-JLl" cl-JLl 61, u3Lji tel )r .&l )ti ur+
O-l ,r )t-i d oi/r. &bJL; J+b 6t, Jtr! a"' i--! Gj-Ljl et .Ll Jti:j 6bF:+
GJ, Ll ar-Jli rri1!: ory rs gLu! :jtrl !;i Jl di+, .ji+l F,))]l' .J, )tt { s )jj eL^,
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"5-- Jil.b al fjt .&l 6l *; ";! ,r ;-ry nrtst ru { JLL; J JJjd tbdt &L d L f
a_1# .rrj cif p rr f)t c615; I lo4ry pt !t , d!-t jl JJl , s)tlJ eD |F6 er\ )st
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q L_) '14t' o !jl* .S,- ,,lri 5 at rlcrlj I 6Li o!_Lj1 rlj.{pd jl .S,- .tJt {t Lt
tff rl j.4; )1 li r)t, !ry .1s- *; .jUu * .l-- c i*;i tr .lr$ F-J 6rq,

.tuott-t'a
.e):lltstyt .

,t!.J:5 di:; , .r!t .l; yi 6Log .
.&ir Jlil 6tr6 drj ar-b .

I loy-L;.:', 9 b6;L r
.J;-S ot rlu .

,5 q 5l;-lal;19_l r-q- aj:j.srl$ drLj i-."$tri.Lli * rr orl9.;,,1 ,l pt$ 4.a
irts )r 'r' slt; sbs, i{r !r;+ )5 olLji .-r- ;-t ; ,r .uL JIJ)I,! 6ltl !-L ai)
.Ll ..u olnL-t s-!19 ;ry I FFp .rr_Ji; 1.L+l gqL;i olorl; rJ o$ F 6ti>i L a,
{i trl alal , nlj-r{-J o)rr a-' !)lr srL& .-ry a.f' ..1,. .93- ;ll O-j,' 6boJjL
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)J l) db)l Ll! flJJ Lj +j' d), aJ Lt pjy .dLql u!-Ljl a,L! dL_;rt ;l .f,i at;!
6L-c*ilio, L 6jL-' dljodrrj dLj.$j(_ aJ tr.-ta;'r 6.-;atrV_r F r"._l*r,
r L-L d orls rts, Uit--)l ls,-J + ,r .Lt 6$ 6rtr oL$ .sd .s!U Qpi ;t oltiiL+l .s .rL- 

^-y _ls:j rJ .sL ore- Lt ;r.. ; Qai.sy ,r-.,r_rJ olr- .,,ru

{,iri€ dljsj @ir 6in CU, jb

5r 
/u'

r,trrlr d +JJf! aL!J'

.&t .s .rlJ

Y ;rL; 5L4l ,s yrLa ;--t !* ,lvibmtion spectu analysis) .iLi /.4J, 6r4Jdy-oLi ;l 6p ;o nJ srrd )tl.il .$r:d c+ 61|' *; *ro \ . . t J.rii )K ;LFL'r )J sjLrl 6166/ojlJt .!': * 6)r- .g-* p ,l (6 jr- t .el ubrD
Ol el: rrjr.irt iS Oli ss-- d';(six times) o$ rrs tiJ"J *
OLF r+ 6L'ujL+ )r;Lj u:Lj)t c+.- O..r ro ^ 

"* 
._i _* i'-,

)* o:brl p .dLbl) Jl,j! ! .Lt dl, 6\Jt J,-iyL )J Ltsi! (non+ynchronoul.)
tlti et ttr ,S ut tjy $tr Lir& rrs urr yA lrrb jl Fri .''lF ,;LF

66.'-Lji.-t&t :(run dom vibration ealysis) -; i:::>::::i:ff , .
L; *r.i"Lf o* cL1t &l,yU .gJ+fojlsl !,-u srl ..-r; ot-i 

"r, 
,lj*jl .S+ r. r .r.i * ao9* 9 .ol 66r^1.* 6f" r;*,.U. o. ;U .*i a,; *i

,;nLt a) t;s.2 ap *; (61utr L-) ;trrt&p.rid !iJtjiO_"+.!-r j; jG .j)Lil 6b6y'.jtJ ,rd rtLjt .rr+o .oia er J.,S -Sr, ,, *_
.u6 ,Lr l, Lo** n,l jl {rJ .ji A-v llsj .JrJ

4--1, rry .5,, 4-l .*l 6ttr jE o*>i elu cjJojl$j dr, .L6Jlr)lJi *t;fjl;]
ol--5- er4- otj.€d Cit ;s1 )rlu 6;oitri 6t_6oirJ , Jfl .c:t].r;u 6u;-u;l rc
rLJ q F L!!- L- I^o$r l* .Ji-r 6t5rri 6G Etie ii ey.; ot_;9 r.ir .at

.JJ;
L:i rr slu 6rJo;lrl 6t/ ISO 10494 jA o-J ; stv .;aL;I t J"yycLls:i JJlstr-l.$ .JlJ el.,t Iso 397? )ts J-)i 6jL..:Lj rJtrL-l !-,; r)trr!-io,-, q"s izzr l"u-t_r{-5 ; I /s J-ti .s!s+ ;13 g1r5; !u g+- 6rt.jl$t .rL)! t't- ot >Ut ju: 

, at
ISO Ldl f , jiJFIrLyr_lrrlsr95'Ib I dLos.tSO 1996s-rrrarrt$L-l
ur\ sls oJrt 4L li) I^JEJL etlt lrlrl s-'a ct'i eo 4.f orl ;,,_, i ...-, ,ooro
ir.l crl, ,r 'rr rlt q .s,- atj:€d elit fLj 611 ortlu-t 6,-t al ;r_ ;t .tjl .rrtJ (e
-ilul 511 ISO 10494 ;l oJ";ul !9 .al .s Cr jtt 6laJ-)i rry ,r oct;il 6ly crluL-l
q,rLL rr !J".:L.$ ir.iJ lu;Q- sls clsrlrs.:! lL,* rr rjJd )ll..jl.ul ;a_1, nrltl

.$)lr jtF tl-ji dtr.ist sy t i:c sp ellr)lsu-l {-({l
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ti;l ,-E: ,r 4000 rpm ij 6)5 6li&r dl, 50 pm , 8000-4000 rpm &, ojti rr

:+.f b,; /-j nB:j a .rrjd
.srlr s9;9(r-lc I e);ea dt6)l a JIIL-L is jiujl Jt-s dl/ G-;* 6taJ.J+r

lrtill JLtlrt_ is jL--rl uf-lL ,r ,9> .|t' liLrjl dy' ojtrl jt .b6rjL jt cJ rt$
jl ;=---^ ;r +lf .,, ,l5 rr-l ;o91 o,4-p- o,u l, ISO ?919/l rrlJU-lfl .Jj.5s.
UI,jl a.' rrlr t'fa;. .!i tJ .fr"'.q ," ., ! jL.i aJ l,? lal J5* ts Je F

' .rrb$: l, dLi ,; 6bsl,
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9! :!11 P* I to 7: Reciprocaring intemat combusrion enginesr perfomdce.
BS 2869: Part 2: 1988. Specification for fuel oil for agriculMl a;d induTFial engin€s bd
bumers (clsses 42. Cl, C2. D, E, F, C md H)
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(Centrifugal pump) jsJ. 1t i',1S gta.;
, $'ld dl)- )L?J lFl tl,- jl ,:-j* Ll.3 .J!- ,!q ,tu ,s a.f at 

";lo 6Lr r.'u
6Laerj! , Llu:rLjl * "t! .*f erj! &- ftrl 6lt J,-lrl+ .$l's- Jqel l, gclt r!li& i

.!-r- et$rl r .+ all;jr! 6ly a5 srb o9, 
-, 

eJj rt,l dr? .dls 61.;; r;9 tr*:
6hi-1 6\ru)p ,sl;6trJ!- 6rJrE r 6ty !;+& .st.$ s>lrt" .iljk (delivery hqd)
6Lr* .$rrd )lt ! Jli- JEll 6t6o/)l' e)r 80 rr irrb at La* ei did,t) ..)tJ Jp,

.fjl!rc- 6e. ei irl r dlrti ..fu jt, jt 

'y'
(FFP) J9li14 15lJ+ u.rg+ u-tir 6Lo1l*re

rL-.j )!.- b* s,.lf' 6br.& .rFs. ldr Jt - J6!t s,Uti )te dLt, b*. 6! FFp
J.ji .d)jL Jlsl 6l' .s! 6rjojl$t J,t! .; ai 6t-. 5 ocy .ap t+T jt ;, {t lal :l

..fu F J)y .!ir,r. 6lr J*r )J oJ"t .JLil atr;.tr!,,r1:

ey'la. d-lrtt oLlrlr_L Ol dJ /, .s oJa dp L-i 6 at s;-trl1 ;let s .s,_ op I

m3/sec ij'i ul, .ryi- .rlJ JLr q tr , "s arl? u* rly 4 !ry ,J .rlis. u+ w
.*1.'i

o$ ,! a L 6G;rl .u5.- !J l) 6!: u.*- 6ro rs ,.;y gLi;rl glr! .*,r ar.: odr J J+l
)5 a-tii )ii.s L H , q .rjs. LFL Jrr . ! p, .J tul 6+i. J:jlL jt' .ur ;Lr i,

.r!.'s. !F;& l) &l FFP dLl d (dutypoin0li

(NPSH) (Net positive suction head) crr3r u,is. o4lli, e6iJi
(..ljtL*) oett-ts ! a-!u- ro * .,Llei 6r3o;trl .9ty 61 ;t .al .Fi sJNpsH Jrr
,Lii jl iyL gjLit rLj ,artsl!"rt' L dti- 6t, at ti' .Jrjs" "JUL| (.:i-y .9111 .et;; ,i

' "iit
(9) (volume flowrate) .p,ir,
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._ , ,,rrl",*,r[, ].f.Ll .it.x ..Ltr ory ul t5&-rj.* &-LJ nrr,. :"_ 

"! -f 
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l')Fh-S e, &.jal.\ jl Gl, rt,(reciprocating compressor) dj+ , cj, 6LorlrnJ r
.ru g--L ,t*i rla-l st, qrl t'l> eJ, .! .& ;s! ,L$ rQat 5t7 .- ,.. 3-lab L

.rrrd )tt t d.t! fB 6Lr1rl' 9 Lo.l_lis 6l * 6l'. a, ,l J.r),r osLlil 611 .!L ii! q 614+, 61, {t 4r"."* 
"o.pr"""o.; .1, 6b1ry;J o

.Jr)d rK + J:!r 615t'& $t rj J 
yti 6t^rL$ , t6c+arb

ipl -ia*l- rL:; , !! c5ir! L stosyrtg 6t, .1.oo.y 
"o.**o.y I,ir. oi^r_r- .

-;;J cl-.x L+ cL!)irJ j-Lj , .Jf; .<-+q. dL*t €rr; ;, *.-'r_
. r': ^ 4r 0r)6 Jr (vme ormeshing €lement)

6lr.$JJ {.]'; (lobe-t ?e or roots blow€

,16!,'sL-'r+Lu..,;.,*,*'".-,*'lj:1i[rfj:. j_rii,ff_".,
:f irr rrrJ €r, oajr- Jr r_L Jl- ,o d .!t.s "",.;, 

"*,r;;* 
6Lne-li

jL+_r,y ;L$ rr lu L- tJ, jl .s Od s,r (deliveo JLrd .br|r-J 
",:Trjj::qi 6rxrJ e- s,_!u Jo a:f s1jd 6rrly j-U .FFp ,r* lJ .al 6rU nls.aL-.J;;;l .-s. .ul dl--rl .s:jt, , rjr ai oor*o, ,o *rlu'nqT t].*-.rrr.rti .i> - | il s)k Lel d;rLl aJ *i *_r-.r;*., 

"_ 
) rJ" ur_*

cl.l 4rry 1 L-g-L; o.+* I (1516 rt5 o os ;1,_y,6 o. * of, .si <"rfo'"ding 
"ys"ry';p-l 6rlo; "r.1, 

c1> .ili; (interl@k Md trip)

{:!+.411r;"rr3-L,io;rro;or*,rr-*"rr1'.;tj-Ur:frrrorrlY
sil !.ii ta!_tro .tut .&1 c.r- .r-)b J cr"rs arap rso ,r,ij"u_i r"'._i,.rf "FI-.rJ":d rts .$r{r dr:j* c*l a, -,;ijL,

erL+- q .rur .srtojul (stagnatioo point) ;5(- &; ,o a.f ll 6rS , (p),1, rL$ .
,:aL-;l_rlu 51 ,s lpd J.ir jlt arL-)? at s-Kb ,* " *- ;-a o* _ri, i-..rLiLl !t-t - )r , os 6rt jt$trFjJ +,t--, ,* 

"urr" ta-;r ruf,j*
4J Jr.| oAj* {li d,l.JLrs c",1 pl,(b hJ .o}js. .LF s)".t o)r a rr. ,#5 .

.$rd nLi l, !i.F & O,l A_ I \ Jl.j .Ll tlJ, )rgL
1 *l 1al qJ; ,o .$ drJojt$t c,r : (FADI 1free air deltvef; rt;i olr, *ir^ .
;tl)J*.rrrJ er.ri utr$L; )r..rlr "rf,:f 1;;f rrf; uLl:O 

""* 
_

+4r ,b & @F

Cirjra ali{+i @tu Gii {,urb yyt

bs: e$i 6blsl J eJlJ dUoqEl f$

r$ri q.!r4, g6 oq> 6belrG stz
.;:.l.,llareLi!qfr ei* t.tie i*2 atl{
;LL{J ddL rr eB Jr$.$d Jp $

Jri rt S (i9b)T r.$ o$G !!
rs)i dti#U b)J b u ebrt Llidjc &
Flr€ )r.$ A JS >i..d dr+br !|'lc
,$ +.s6 jt4ht:jrt5 5r, "+4rr*
.4 >) eF GbAdr .d 6lr* dt $ )r

,rrla rF,
P,.-Ic.s* u+ ub/htL- p\> J)4 e)tip .

(turaron dd,ce
upshd ) $r s /r uL) ub o$F+Ju $ .
.ul dlr! Jc J dt J,j J6l { (6rod6

^Utde/T r)s, cbb aLtJsot, (n
y' :" l.a jL" trT ar! e22 , re oraLjl f6tr e6ll uis 4 q.u ti lrje J€u e6-sb orji , 6$h) ry' stojrJ si +! &rJ

.(uPbJg jt dbd)4 J6 )r2 L NPSH dtP eln d2+ :st
auP NPSH dq-..! -*+tr !L irf ul ,r .$t
lrrs) cis ..,Jlr, )6 s +tr , "ri e/,

.$L @j Jr5, oU"A.(F-4
;(!.b_r ejF t+tr t ,: aa jl +! * u|>tak
ISO J)l$LtjtJrj(t') saO ar2 ui;a
dLdl, 6fN ISO 1940 ! 23j3854999 pe t4ZtEC.2

.(r,5ordr
e)l url e,+ /5 il * clill db ry
r.$ esb jbts $rid A,rt+Jjte
c)+t.il$ll+ uits if!{.).* +L J.* jbr
fa C+J .J+, { CrlR) 6/F / e/E f+& f6.e L JU !L u++-n .J,n er,.(did sauF)

'lri e2)
.s2f, rt S oaUj1 .ry$rFoljbUidetF qp ol.{b

!q EjF *p o+lrt.rri e)2 !L dy'
o$ tHr -.-, -. )t)dL J42r y, b lh Jjts
\L !L rr o$ rjj 6tjer, Cr (ry .$L
rrjd o$LiF.J L,itd/tJir Urd .rJj ftit.d , Jrr Licrr +r- gr. .pj--a .*ia*.+ L St uir6 onU2r.*r.,d4 ror;;.$sf a/ Jl+* /J olelt .i,
sl.l€ L Jilr Ll+lr o * ul$ cr+to)trt$ts/F rr .sl ,:ir .orrbiT ,r! 2s Jr+- eL)
, )L?,uiu)loba 6 s )t(i+ dt$, p rp,

.tulsrr); j+ lieLiT: o..J *

!b ql2 -. - ,,. /r r rdL q/H !b e -.(}Jq rqq )qj -2t+ r) 'st &!dG

.:*t etr ,t++ qfr s+JuljJlH , q J-F s)F q ltgt ur)! 4 _
.$rLDqLjb

tul Liz+ aG sbtiJrtrdL NPSH

.*l sjr NpsE eb

*P ojL )i rLj Li,krl

eU *p /r rlj Librt

LF2+ rU s )t Lie d& , p j&



YVI dl$fldgiuAu

, crjd.iij ryDr 2056 .!.1) *r .! orr - r,-*tji;:u3t;;-; :.+:d ol* dB(A) .+ , J .s 6).'ji{lA Ct_ ,s ef tu o6l!o!Ljl !9{, ,lr r)f r)t$L-t r,L .dl
J." i ^^^., <r .. . ,. ,. , l'ls g uly;16ols,lj u:tj? 6lt o!-LJ fl
:j ::J: l:i.r.' i';r J ;*,:.,',;;rff :; ."j*;
l11ltr ":::.rr .rrr -y "1! p;v ou)u .;Lji eLJ € 

""1. 
.s..liJtlf )r4 )yFS 4;t, oiL 6l.t$t !L;U c+!,r;.- iv".r, "rJ';;;i| 'r* , ,L.;:,:

c5 .qr!, jr r) cir* 6,.olLji 4r.,,, + 5_" ":jJ::] :::ff.Ll(l ure Bs l57l L JJL-) o:r! oreu;t 6r^;rr;rrli rso,ir,ol ;';a,r1*td otrtaJFF ul-t €tit 6t, ! tau!-Ljl *_i, r..t;-, *r, or* , fS-O izrZ*i oJlru-r .,.t jt .rr:" l,qJ .*t; +,. r u.* *u a oir_J *uJ or,
31 J-:-Y .r-t srr .rrje erj! ar ab,*r-r vr* ,l.,,"ll.iu .*_2 ds BS l57t r)trL_-td;lr .'- 5t*.ut":iS j; 2;- *rrf "_ 

jr".,"l;, ;,q ctr. sbyrr eLd sLr 6L_ {, J)s .r", ."q .-r "J,r-; i *Jlii,rrr,

.Iu. 
*. * l:lj. :1 -Ld! ri rso, r,, .,*-il' lf ",jlrt::t-r JFd +ji ,$L d{j rf, .rrtr Jt- !]li .J+. J# * jt, .r.-o--*,*r oUflf ,r

,,-,,.*iL*'33ff :i;;i::Tf,"ii
,rS y ;l irt 66ryr_^t s_lrL JrIJL-t , A;l 6lz

.G:jJ* c.ir 6Lo)prij s-lrL o)tjL-t : ApI6t8PTC I 0 .*l (perfommce t€st code) 6J ,llj oi:Lji rJ Je pTC : ASME pTC 
I 0.Jtod a*i Apt dL6J)lJL-trJ a, tut l, ,-os ;41.;t 5t, olr,,r'lrllu-lO-l .(sbtionary air compressor) 

-b l,- 6te,p# )L, .F 61, : ISO 538S/BS 6244

,s.VDr 2056 1,tsy' 6....*" o,.r,' oo.r1fl,,: i j_f;#;##;,;-'
.rf ct, J)tr'. .,' ;r a,jt,jd dljrt Jt_L- ! es qly iryu-l .Lt & ISO l2l 9/BS Z9l 7 s,tsrrt aJt!- .Jr . sL"* 

""ra_ i.J 
",,.$.d C-ji L .ru:-t JJf d)tc , (adLx dLj !)tdk-t

)L'" a- rr& &r, 6rFr o$ €ur ! J, ,L jr;P) ,r1L"ii:5;:;*

_____........l.l-l

drib irl.i$il oiLr r,.ii (,Drb yy^

ooLt )rL. J, tal )?y' .:l; ro os crf.jtJ dr : (actual floware) siiL dJ .
{J tul jL.j i'-l & s-ilf .Ln C!t, rr .rr:d d)tLl ;r-1"j1 O- )yr_t 6rrr, l!-t)j a

.sL ri*-l )L!i jl iVt yrs c'S- 4l:t
,L 9_l t3 rsLa ,ryrJ a*Gd r! .s 6y'.j1$l .ys 9 rt FAD rLi : crlsh_l .r r
.il .g)lra p_lr srlru-t t-tF Jrd 6F.iljt 5)trli_t cJl> d 6oD U-t_ niltj U

.al 6*- ,951i .S,_ o jt j FAD { arl J,_u 6t} .(273 K) . oC 6Lj , l.Ol3 bar rLa!{i (shaft) )r* tj tF 6rrr, Jt,j : (specific tuergy requirement) 6 j}l et, rLtll .
.Ll u:r-! sLJ 6l!-a J -S !r ,:tq.rryr-J ss ull sl;t

,.F,r* "tit jl ftii. JJ (type t$tins) eS..Jqr.ji
or+l qi 6L6o:rj L . l+r5 JLt L .J elPl e* +t^tyr,-S 5toJu.;t 6r!_
6loy-J ory o 1 ci f ltS g; .;g;I sry 1.s (ilu dr, 4 sJp i.LU .rrro eUyry sl.lF ar+ )r .rrjd dtrt 6i4 C-t) oLlrl O-tj c<p Jrbt.' dl!J& jt
ei olLjl c,-Li jl t$T .ilFl , 6+lJ 6tor.L * Lli, , a!; n)r ,E-dtrg 6t o!-Lji

.rt:d d?J, od !J , d*b
:&t ,-j J)lf Ll-lj .sJl d)' ufsLj L tdi Jtll !_L d 6!Jt,frlF Olr-+.r+* o)ts r llJ Jl<"| .os i*J (Ir) 6rr)1 6Lr, (p,) 6J1;1rLi.i r

.$L.$..,L.-L&
(e) slirr lLri )r (q) j+- rjf FAD c^+irb .

2 u fr dr ul+ Lir, tu !-ll !r!6
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dU0 dloFilrlu

oilfice plate ) 6la-ars 5lu!* 6r*-s .t-- ;i oo[:-l L ;lid l) dJ .J]is. 6
\ ,*:2r- ip ,: un )i" + .55 6r5.)lsl )yJ A:.l';d , ol- L ,s ,o ,r lflomeer i
.rFd oJlr rl)j rF-J .:t* r o+t O!- )r .J (rec€iver vessel) .s5ail1r a!;-
o!-L-t C,-tj 6)L&ld *l e-5 er,r: J+E r-j )L-3 olr:*i,- b r#a rrry 613";lll j

Jl-j ,r rrjd 6rt.jlrl a1 rJ {t dbr.jl L jL ljl> Ai ,l u!-l-jl Jl& .s,l s$ .rfd l

.&l oS .slr Jb t-\ I

;lo.a 6taug,,pr:
!1 . rJ - oruLlrorifice nozle)..l.3,r lrlj i -J..-J.:ljl.A-. .r .J.jlnl .
,oy gr; r"i,,r-L_;l,l& rtll a:j+r.s\ t-) \ LF^i )r o$ orlJ oUr 6t^rl t grU. .

.rs J ,l ,l , <l - .s* uig .$L ,..^fu +L j; (perforated plde) .S-J Jl*L i+af

a'j &-ie-l) .Ll orlr JLi lJ Qrl lso 121? .rldL*l d rrid .rti:-l o!-L)i ]! ei i'_$ jt
oij. rlj l rul jl .)lL ai irJ-l jr .r,jd orull (open circuir) jL )1& ei .t9 6t "s7rts 6t" l

6JLJI or-t JL:i a jl+ s)F rJ.$L dF l.rlrt f )?rJ )tt .81Lj sli;d, J,idj
(closed loop) L dl- ory 9 ;-L_;l ,ls.s++ jl' dLAJFfJ s>2 ,o {f cla)

)F# (FAD) u-r d ,!l d,-!F .rrj,s- .$Ls u!-L-jl )l& rr e5 6ory .]sp

.S-: i* 6l^tlrF .l-U , .jldl !L jt; lry ,r .nt 6la-rr JjL { srrrr Olrrr :
.&l .rf O! l) .Se ohtu lLlrl ISO 121? J)l$U-l .rri d)r .

q J'+ . JUrl 6traly' ,.t3 jl tt-, rt t- 
'1, 

F !.lr .tlul rry 6lar: .l;5 6la-J ,;ul t
.$lrdlrlrJjL

orull LiO!)i .if' 6l; ouj 6> al:L )l]lt . (lesieet )'r;J aiLtr 4;1tu ,jlil .

&rr Y. jl oa JJ:J (JtaF )r rL:i il .J;r9- ro:rJ 4r; c;l;,_ll, o;lJ.oyio"

)4 o y e+ J i3' +L .Jjj' cq .sL (absolute pressue upsfeM)acY! .;lt rL:i
'Jrt 6ta)pF 61, )L- .sL .ri e€ rLri )J ,.J1, A. 1;;lcyrs 6ly

FAD{nl/hr} Tooml/hr
..r J.$ ..b s =- =- =0-016m" Derrev

n(rpn)x60 745x60

:Ls-sld -l-r.- -l .s.r:.J* rl..-"rlrl -i.J.-l"L,

0,016 50 0.?Em3

ply 9o err5 6* sL-l l5 rrd d?,i .$! s)r30 )l ;J ri J )r{. rs rL:! ail ,11 '

ij! r[i nlFii /] , !Jr: s-), JjU cglr rL:i slF! &lJ !-! ,!L.JI 1'* ory ,o ;y"
.!l .s -l4jl .s?r' !U>t ".'rs a- .;tut .sL urr 2 ;l'

;l .$r.l ! ;144 l, rrf ir_l .dj! d.t)t s)r .rr; r r-L J;l; -b*l .J)t 6bJ)" .

ii

'l
!

'l I
i
lJ

6irjbali$+iuillti!(,u)ju yl

u+r.jl Jtq ,-!+J/o.s u)% t Gu..ioddbch!rye nenifolds) a+B/Ong qlri+ €br R:!
(dryer/fitter vessek)

";i.H
bd)r -&4lrd olebjl

s/&Fsb4l!
boi,t JltrJ)

bonp ct ) $u eb ei"J-)T
-j{Glr)g 16 L}ieL)T

&W e)> t j)&) sl) s)borbT
(inlcGbsc pip.*qk) utr dt

(acccsrories) se&
oL+U gbr+i

c)+, (Limirswibh) bci- prA

ubbiT r rrpr2tu o{-)T
oq*l6br+i, b oS tbi. srlrpq rJ dlr6 er,

J.fuLtiU)r,

rj-l jl 6rULl q rj {rj .r}5sj i.++4 ITP Jili ,j)lp 6l'JJ+ , +l;i F OjU. JE

.tu| a$ 4*; !ir-& 6bJ)l$k-l jl €i

gfoUji 6ta.J-r.ll;Jigr 3 taa13,1

J-_l .al BS l5?l Pd 2 r)lrL-l !r:/_+ uilLji f .ell.rrrJ u!,1-j1 J)r 6lr Jr rtj*r
515+ rrLJi; r_! yr;! a,f al .,.b yr.;L a.i J+ .LLJLJ 6lri;! sLl dtaoqLji

.&l (validity) JL&l dr, .*1-l d>y 6J9l .dL dlr

ll+i.l .r".1.,+

6La j)E-;l d srlc J-U )lr&l ulatlF )r Jan dt-i, oql-ji BS 1571 Part 2 Jrlaju-l (+
:sq rj 6!r.rr.h )r .$ & ulujl , o$ G>lrt o!-Lt Jcli

urr* d *- r
&rr .t 8 oJjl' .c; -i 6Lr .

&rr +l (press$e ratio);L:i u .
rLl;j .;l .1,- 5s;r9 ,Lli j)ujl d c.if r-! .urr +5 (Jl.L,) (hbke pressue) drr), rLli .

)lrir sJ^ jt& L.lF e'j o!-Ujl rr , .st 5bil ols" JLli )tl JL- 511 .al 6ql'
.iir\ l) JaL"jl Jl,j; .sli

BS5J0oqBS5169 SMEVnT
EN 10204 l.855500

BS J996

EN28?288
tso 1106

sru El65 ri BS 643
(J di6 li) G)u )6 rh rJ

rri tJF, It LJd di
NSI83I,3

.!ib du eAlrJ

.r)b delualrJ

BS t57l Pd2 r{tSO l2r7
6r)L t,
or)b q,



dr -q
(mmruo) qljb rG $l =h

JjU +u 'k
(K) ,F)iJ 6rrrr rJ bs -Tl

J,r! (dolmhm) ebrelr 6br =1
(nmHr) /p,tJ drr), )S=pl

JiL obrelr rb -p2

BS l57l r)l$U .:d crirUil /r jb r/r
.ut2oa

o$os*Pudif;b)t sP
fs Llau 6 !-! (FPh,.:alsrb
ULUjT*Fro$#u*4

rli +F

f.ue)JJ25.r/lr s+)PlJ
BS l5?l r)l$6l.oE&l

- -*a+sJrE2ror)J+ts)
orlfur(urlu)T c*F L 6$ e6

Jtne o .b kW hrlih $,'J,*
5 rr &u$t& rr ll:;c a 4)f ))
:rF uk o!, 6J>l grF + urP dt
(FDh , oi+ u!)e 6Jrt-"it a)A

Y Y dlrr cLrAixAr

' )p\JolbiTebdLjrl Y-llJ$

Fi-le!- dLjJ+j, )r li ,) J,j, a:+ ! jli d?z)r b sts- J+ dt jl-j (operation) olilr
(ry' rli Jj:jn (modulation posirion)

; olrf 6rLJ 6tr!s ,: Yry jLJ q-lis glD{a)r .u:iL , u'J)r; ;l; ,s n5tl
aJ Frri dlrfjiK- ji-r 9 ;j rJ.n ,--1, 6Lr Jlri .nl)S raLal .$rrd 1l' ! .$,L
6se:* ,+ Jyla slrls taarr !ry .us a ul ,5.*:rls tapl;t ort;rt J* I **a

.Ll l+1 dr, +r F Jr, JJ& i+l lt> S3.J:: IJ.$

(J14rl+ (ii c'141u
:tu sr-l ei & 6l)lr jlt f+t 6lr.+ji

o-11(k) (nozle coefficienr) JiLi ?F { ei q ,3.9 uin BS 1571 pm 2 ;rllL-t
.Jjrd )IJ a F FAD s!-l:- ,s k ,lu .sy:

u4l"jl
:t srL! JF.k oqLji !Ft,

&L- r jr or- !L lr_! rr- c 6.. ., 6 
j;f ;: ; ;g ;:;ff:,-a,; :

, rso l2l7 r)dts,{ rr jt*. otFj L d, . 6r-_ aJi j,l .-s 
",_trL 

g,qU;l r,,": Li_ \ a)t .jL"; .rr ). *.rr o*U-L;: 1u-r .uLlF rr &L r Jr y aL; J-ti ro r (qro,o,. *, io ou.1.'?; ;il"O .
o$ c*..i 6Lo_L,o,L5r,, *y.[," tI.It.,I5 "

cli, (relief valve) os:jJt * 6t -:.6rtrou o; ";; ;;:r.fi :
.b g-L .|l"u5

j rrj .&LL v-l I Jt": .e'sr, : oLlrl L *" _;:l::raj;r;lel,,lctr (jL* orr r.) oc>j c+ r;rr ! ,r* ol"*,1 .Jr;L-j:;*
.ca'j,_j)6,6)?t+S

(damper) Hgi: rsLl+;r.r: tj4 g|J+ c,tg,Li 6La31s e. ,r a-5 sle tp: ju urrr or^e c,;+r .FL ,rl oqa .,r=*llJu .,.-E: 6Lers , J srk .J-t dtj?t .rF4 osLi:_t 45* 66syrrS srr. C_ r^.tj:r;Jj-l tl !- d al .rlr oL! !F .oyLdt J (duwork) JLiri 6taJu6. .t ir! .tr. 
'tDor.ts 

JJri.i oso J,l rJ lJ .$rjd jL.F$ (flue c6 dMper) s,.. r; jt' El!- dtrerr @ jt o+
.+tj- Jtsl F jtt JL,e a 6t;t,t s e J,r", r,,Jt,, :;;; :Hr".?" -

'JJ": cale, $L )! qlr 
9 sly -L;*l

* uS..rL JL:;L rF, L, sd +%,r -,r*-,,r, -i:3:j*: J s)L, FFp .rLbrtr* ;1;,.u, .*o i r -* .o "rr* ,.ju F )J jlt dr L .l,E- ,o .-a: "r,,s our; i.j, .,+ .s1,*",iJli*=, .
.ori)!41+o:J+J,

q9aJlita.qj@lxrLbC0jjb y^r
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d!0 6loaiul0

:jl $)L3 .FJaJ 6ta&_)r dt, s,i o:/_E &UJt_; )lf
JL* (sjl$U-l JLjj J tjJ )r m?minute L4) ot+ F e b)r J)p.j 3 g;eel oc;! r

.aiju { o.f c* , jli .tly ,.;)l .L; r
.ot9 e I (seal air) 6&el 6tr. Or Jli JF .

.rlr -Lj6l .rr-jd !i d$lb !Ula! JLdl jl {t dtjat fLr $La r#- 6bnnrs ro
.JJls i+l jef )J sir I 6rlJJla 6Lo:rlst-l
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rry Jr; 61" rty' r_j .olr4 rE r 6aJeJ6JF n)t-h L !-L aJ &t C,tJ 6t'ulL.il jt GS. r)trLlt(rL$) JiJU-rrrf ,r-U;fs rlr-a r ---r sr sr t'4) rl; stt r ,j.L;i a_t pbJt as ;-il *-i *i.* .*, -rr!d sl J,-l F{- rlr+ .J:j.rrj fL?t .!d -H*t F .f_ jl glJLj o; .. o ur, .r, o, 
"o/-F-L> llisi liJ rtutrL:i ,H 6u e* 6tr.ALr.!.rat-Lr+o d,-Ljl yrt

. 
.Jr .rti dl 6,U.;t ;,trr; -r- ;r_* rrs ! +6- 6l, , ora 

^i, ou;r,Jlre Jrr+ 6al ;t .Ll.u 6Jr'ic- tbf,i, t 4, drjt.i_t o; t l- t r ;S: r.! .J Jid *;; .!t6$ F s1-t G! 6loo)tru-t O=,+_^ .rrli *o r t, 6*.iry or,>Ut.$t FFP dtjjjl r s1-l bi rfL .JrJ strr' J+ r!- t )tsc-t i/t

taJJ,.i
Jrr J, .!rtJ Jf;, t6rj jt dlrL et,jt .Lt drjL 6t6r-JLi jl F+. ole .q 6 Ej olLjltJ_C*i Oal ti lLI 

"&1 \ .-l I .fsi.i ,s 4r;L ot5t; 6,;a_ .-f .U.- fai_r;u *UfJ:5l .c .l (eak tighh*s) dr ,t, )r &rt-L , (iaegriry) cqrt.5,- rrr 6lri- ;r,;,,r_-rL+l clr f Ji r. rlr dt, .s Jt+ JFt t.jJ I sl* or. - ,-ui, 
"f.+r-._. o,r,. on 

"&T s*- r 6+ -. r* r; 6taolLj rrr arL:.rr". "-, L]; *.o-ir_ r, *.tut .el a JL-i )r NDT ctooiy 2 Jyt .srsorp vri, er ,uf)Ll-5 a_t r./ dtlttrU_-t L-rr .ul.s .Jjr os" ; or"1lu-r i],- o* * n*
ol+)tl"l 6!ls taortsL*,l .Lbdt 6t, u {:iJ d re! ;Lo d !t_ ,o .* orL 1 4*
O,r-:q il .$)lJ drt)Lj 4r;L 6Lo,E rc qiu o)ts ! d tu s,l;. .rLrJ 6rl.j

.o1 6U t, ANSI/FCI 70-2 , ANSI B 16.34 Jtid llF 6t J)tsU-l
Jil .Ll cjr? J .s "6,e^-J,6t^-t etil pt-- 6! 6e* ortsL-ii- o*, Iru.ro
sL ::+ ytr+ srs Jrlu+ ior;-; p.;y 6LoulLj1 61, J:; Gbrlir .srb crtstiljl o'rd !- jli .st! .u .rL:l 6i c L-y rtrrl; (ld 

)J ).ft u! ,r,"O, oo;r,

Gb/ .$i Jr,,s 6laF qJ .K.Lir sr o"rl . -o .r_ :j*'rF:r"l;l*'
I,d)tJ jl Geat leakage) l-"r .1,1, . . : st obr,Jl, ;t+.,Jr:l' r; orlulil r;l ro .;ljl .L! os Jl. .al oirl, !,,8 6!L-j r.r : G* ,tui ;i ," "s vt ]X , ,r- ,]_ ,,*,.rf Jro .il!* 5taylt 6Jr", .J, b tut tiy J rr.i oil,lt &o&U :r.rf *-U 

"]frr.-r 6.f.rf, $lr; +i- .s u!_LjT 6tAF 61, .JjL obtu d, .&LL .l,r"j nr;\ ;j oV-otrlLlsry 1.. lsls,f.Li af sL-; ol*j? t lta){ft aJ, li r.r*,.*lt, r*r_ r^.r;u
oil vs .u.'d utrt .Lt o..{Lt ot )lLt , cr drJ NDi ,d,u;,,, ._ ,rrr.

.r_Id ITp )J {.' Ll 6r)ly jl r:j* .G)t!



YIA duu 6lrAi!t!!

LaJJ4ilri5 S .;JlJ- 6LaJ.ti"
e-L i;p 6t' yli rL! .d 6t6crL jl Ul elr aJ lrlr Jf;, d-)lf 6l^J& jl 6ilj; Ctl
;j? r-+ dbrFilri Lj (feed water healing) L-Ji -i L- sir srlp L- (tuel oil)

d)jL 6lic+Li jl 6rL- !-t .*q*. ,l+ ud)i 6jlJlol) 6lt JJi (multi-compament)

dlr G,LoorLi; tnil c.;L- 9 sly al ;5.- .al )L:i .H Jjl'. L aL! ,5;rlr- .sbJ"r
srly ;--l \ l-l \ .p*: ,r .crlo glpl njr ! 6rL-; 6traL: Q;i ;-Lji J-l/ , Jrl J, .$t

sl.u 61116-

"(;& .r",t+- .JL- 6tid+ 3rj--=r+ ."-t- t- oL* FFP ,L* ;r,;:4"
.d)lj} 6GJL rr o)lf JGrl J.& ;-L + .Ll 63 ,lr rr &rU. , (mechdical integrity)

lf .tu s)li J6!l gp- .l-L: a5 *l 6:1y ay t il'! eba-tt r"l+l FA- )!+ {5J .f-
at tlr bi s:aL .!lis- oblJ o$ { j)F J& ri .rrf d-l )r Fn sj79 oly y a!

.o/ .rb95 p;Y 6toaly pi2;l ,o .;3-1, 1L$ 9 Lr 6jK J"i{ri Jr 6 llj

Lal3llli<l

dr-l rr ^lJ.ri o*1 l, ;rlr- 6bJu €lrl ek alr-; + .+ sl,5J)lrU-l jl flJt er
+tl rlJ. dlrrrUL-l li 6rlf; 6lrrl;" i,":+a , GlrjL , s,rrl)> 6J.+..i l?lri .r .tArrl$L-l
.fu;l; sry aJ torlsL-l 6,1 ;G)ltl ;l g,l.r:;1 -lirl .sr;! sbrlJ )r .&l .s 6DL_j

6bJ-' J s-s dL-l r \lp ;rl9 6trJu (extehal shell) jrl &t .srlr (J|.j,_, c_dl
.rlr o:iL-t dli .rrjd c-lJl, ktl aLL f- TRD ,ASME VIII BS 55OO rLli .U Jjl*"
..ui V , A .f 6t Ll.-i )i .t 610$ dL. ol"Ll jl olid eJ* .,:;r rls e NDT .srt5.:9
t \r-, 6bJs:), J; JJ d (code inbnt) GJ i$ - !r./ sK ai +q i.} {:il .r, "ir
sf-lui oL-t-- jl jrl; 6bJu 6ly a5 rl erL: L,.l+ Ji b. ,' .o$ orL:l rl I (\V-t

t s-l* ^+, 6lN 6J, .u5 .rt/LI rLli w diE- rt )s ai, rK { ;, t o|g.} oJ-l t
15] "ru!l Oi jl olt-jl , cL 6t^c+JLi J.r+r

.Ll cs1 ,; Jf 6L!!rl$L-l L Olf rlJ , dlii .tarjl$L-l a !r./ otfj- jl ts r sS,-
Vry .ga .rurl .JS,,: , F 6L6jU1 jl rrlp JU:l cF )r d-)lr sbJ+ jl 6)t+ )r
-!r-E jl 6j' {-' srd ;l l"nljl 

"lt! 
.Ll F iy' 6l}JJlsu-l a ral Qrl L dlljl

6l.j-_, .-,j +l dLj6urd a !-L l! .$rid sLj !t'l oJjL drt d 6tafL L cbl F
JFt .sljlt 6tao!_Lj1 , d_q-"i jJul 61, , "rr +ir, I e-r tel st Jrt$L-' ir, )r irt

.&l d) Jl' ir LbryJj dt6JrlsUJ L !t! s.ri
rjV UJ .g--r'i p L slr -Udl , lrid dlsl sly 612 t 4;jL ,lf ,s d 4_ldl _;t

, r=L 6t6r)liU-l jl c;-Ii \ I \ \ !,5; ,i .Jri $ls/ L.)l$lj-l ail o J* sF U c--+
;--l e esy;.>lr rL.' ej)i 6lr BS 3274 JriiL-l L JltE lil ir- jt .tut .$ dlrl C,.tr

.$Jd uir lr dF o;J )JlJL-l

ticibalirai @lsdn6s,jL Ylf

YIP 6)rJ6rb.

tari drdd,
ilr Gbq+ts , b9!L)T . (N t0 204) Jr €toqlr ,boieL,rT .

'rir+ 
gklNDT . +F dt6&LjT d+b .{+ -t{blr/+ LAL)T . $b o+ N-DT .

-l+r 6E+& ed Li4u, I . (rmplc) uldP qrf r .+ jt ole NDT .
dTru uirL,rT .

db6, G2lS.-.-J- .
6ibl, u3i+ cber> .

-l+Joeded

er> + r&r , o&-+tu ri dr rF ! Jr
ud&..slr5flutu/J6+U,116

.$!db

L!+!$glr!+.i6ru)FcryFEi
.l)+t r{i er} lrF rlj e

9bS1s2l$.#.
crblr e!+ sber> .

elrjb )lsraJ

@l,r (cA) s>ltot et otJst , (NCR) tlot+tait f &
lA).i uJr{y'

rtF Fb +* !UdGtf&UG
srit'

cbrj$Gljl.ibl t4 ui}\ .J6 +L .
\#q.!s2 orF rs.lrn er, sb

.rrt )li e)> r, c-& sb{rilrj..l';j.d J,2! JiEF.e&6bJt
.!r!*r$sL'futotu

!L (sid dbtodion) c)- 6u+F rgr
'rt6 d';

br+i, bdt e&rjL jl slAA (b)1.-S Js
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(ITP) u,aJLji J ."-jt+ CJbLl n-5--.-' rrLj d-l t lal )Li .d Jju* d;j sJJlp 6L6J& 6t, ITp 6lj?l , Js.r
EN 10204 6lrc.lrt { .;)rHut 6tr.)tr cL_j) c_JE.dL rj! IrJJe dtr 6;J rtdj.
,r sly 6L-r, c--!E 5Llr !-q (rubeplate) Lrj, €.r,-, t6Jt .rrjd rr.s (3.1B U) tevel 2.2

$li dlr J,>, dBts ITp .ti ta{.,, s!U. 6f6u!-Ljl6', $! [& J, sL raslr .$ (F& ITP rr lF n)ts q Jit jrj j)tp 6taJ+- !! 6tj.tNDT , 6)lllF
uli 6tr.sL aj:jk 6bJ-' jt dL4oc t J-E JJ .s,- dLt, 6>tr" aJ Jj'sj 6ri,
Oorji or clt .t .trtp dt6JL .sf .JUL| A .!-i ,r ou dlt tTp J& jt Jtid 6rUJr+
s+-y rlr li 6)t-'osi 6lrlJ qrr *i ;rU rr r-.et 1t_rFt{, $L) $Jjd .JULI vI

.Jr: rts ITP rJ lF orr re t^o*, t-l dJjL , olet-jl b Lt fjy J& (rubber lined)

u.i1t-ji.ris.r
.LlrLjj u arjL* ! t F./ 6tjc-;tj &tt .lirtf 6t^JJ+ NDT ; oty 6b.rL;1
e.1 jr-b j;L--l;rr* ueLji ,tut s-lrl dr.i! 619; or[! ;l ,r at 6rrf O,isLtrF, irtLl +L; + {* LiJ.l, o!-Lj'i t'.3; d ,L' t J& (tube side) .J, J+, (shell side)

6LL--*il ayLJl !)F ! Ll J-L" oyLdt .rrtr c+At .Jt ei, + a)t &yLdl)r d$! *l a-l- JLrl ei r! p )J .sli (seal weld) J-!-1 fr? .lrr & ct L-:jl ti (expmded)

ei\ eFl '4lJ o;- u.lt cl,til JLdt dt, .sL dtr rp, dr ,e&b JLdl ornt .lJo
(dnwine) J+J' !-L; l.41rs .sl ule; r"! 6)trlaJ, jt Jri .Jt ar, 6btt)p cjt &orts ! L'!t rli $q crrL 6+o +t t+l a-g cFtr Ct _ , t^a!f F , $tr stJ Jr.,

.$ri .Jtr t- L,-tt , C*Iri li , OrL rLlj ,d y'* .rps. c>l,l, )t; t--lr: 6ly aS Jry 6bJo+ 5 t rplur-f
i"r;.J gli.)d^L-lrrJ.' o!_LJ a .- , , o!-Lj irt .JJJd )ti ;J olLt Jrr ss jt li
L i--+ L{l ue+r a )rti J)l$U-t t jL,tJ)Jp oj{Lji aJ ,-r 6l}ud st,'G. {, lp ,!t
r o$ LF& eu Lit* !i , oqLjT u:r) .orit-t jEl J J.a +t, t-b yl'l! .r5 gLLl

.sq Jni !r

JbJe ,$l cg 6_5tr +6, Lp Ln+ q grt> sbJ$ ujf + sr> dqLjT r tr& utr.$dru \ l+t 6 .s brrdt$ sc d $ri_JL".t-r,*"*, .r..

GfP) rrJ6b 
'51,D 

,J:91..utb gtc2tan

.do,t, /J *rb)frr ot4 A :$t(inkFry) egrt|fr rtr- uJ--14-.JsrF jL.- ulr* .oL g1- eGt 5).s;la l-- _r.r9 q -^IrL ; ; L * ..(5rie #r Jsr> 2l2 2r frE GbuU, , (@*a" r,ffi .
(meuf.ctudns @nfodt') $b ,b jrdt }{:

ur{[..iT\p92 .f

6rrr s6 (:6^r) .s.Jbt t+r otrr..rll

i;,lT l: :d::! y*.f.,r l.r" . )6 L dr eb, {} eu Gr2 } y*o)+u (tuin) y'irr GLae&/6 j o$ur . -... r: " f. i,, i*-r,IJi,ilii-fi
.o$

lie Fl el d l> .br !i{l)J q $, .
.$slia5t)o$6rtirls$s

ed 6LaJ* dL-b rr J.!- t, oinL .
5y'$Fs

Jr L u(k€rc'in.) + $ $L jbl- .
6rGl d ebri r ,J, $b i)* ,t*+
srrb !! Ld -T.$ti l*l , uk td] il

.g! (&ri-corcsbi aor) JJri $ &bry' rr$f sG /r ut,je t, -+rr Jj# .
.((bubblc 6) +rF oU-,rT)

d-l+ ejrlq, Lr i5 t eq 16 ! ut a jl .
.rrie ojbbt

u! C> - (uj* f+';6 $D / ub,)
ulsG L 

' 
sr+t.jtrt(Nds (wd 9s>

Jr6dq6

25 d eLAJ+ sr) ! \e.situ !t4b)lI o+q^rJFy d+t Se 16 \ !-ri
sbonrr.Jri+ GLrrrrt$, LaJ& 6rl
(bl&k hsht oiiltri ajd uaL)T J& or+!

.e (sc&d-gs) j6 dli, urjT,

LJ,rlJUsl

lte UrLil o!r/ , ASru 8432 )td,i o&b)T L,i+ : Bs JJ00t

s6 dbki : BS 3636 r:

sMEv' o,ir2.-4-*-tf *r-f.if;,I{
d2F 6lA,!P !pr--

c2l> dtaJ+ er2lr -B jt std



Yll dl$ 6ldpiutD

,aLb a JrL ril 6 JLI
Jd<ltutus

Jj> J+LP q2pJ$ .J $-tl JEs

tr2guls:.f 61'p ITp e)rn J,r,.

trrrrdtJi, g|J{
.-u) (rubhr tr.i:ncl -ld9 ujy Liit-/T . [\dt o*, L6dt €t] rlx oil.rT eAt , .

Gpdk) 6^ LlraL)T, Jsrr*rerr)bdt--r+;r;;.i";;. .-,."rrij};S,,:ffi :(dt@ .;-l-i^*,d'i,*inirwt.
. dLiorbrru.i!rdr> . r.n sr"li,iu;;-;-;.(pding)s+q:ui:j;er:. C,,,J*rrL*c:rrGfirr.

' (attlulg)'t.! di{t jT
r-ffi;\^\_!f-__-/ rL +;Fu

O:-D> ssddFdhu
/('(*:'ji" h /-- --'----,-'-':---'

r\E&rJrbJLv-,r\ \{?
+dts+$, q@>

E!1,, (cA) erlrel eLdritg (NcR) drtLrt f&
usu€Ltf3l

a/ eili gG r.$ li ,a-ta bi, e)p ),.rri! 5>, e!d2 ut>ti .l$lr ojt!
uF-sr .$! d, ee 7 d )t )N 4 J) * )r
ets L{ elrb+l o!r, L "rUrs , +} t, JUr
ul& ld jl onH ,Jl Lt .r,f /ti> J+ Jbtsb rr ebt s& odti Jr{r ! !L .$L
dL+ sb4lr4 $t c;:b sr c;C- i
\P rU at s(jlrr !, $! >j {, ;i.

.$L DjJ i)J* er2, UAit li j/ eit;

ul*.du&.d2rUq._Cr*r_
$rF I .# rfl Jr,rl5 fbdt d, rL-_
,sjGcrUTJAotru*sLnrd

.dtr.rS)ou*

gqbta&
Lr L+ r s-l+ et> ! d) er otj& au+t

{rrid dLU 6rqf6r$l
.dtd.&qdrctdtGld$r

+ -r{ 15 U bed Ut.rb+ Gb.S,rri JGt 16 ,€5 .$,;r ,St9 u:61;
.cls $trit )9r.eqdrt rs +l.uqd 

"a, 
.,-.. j,i....
'cbb >*:

6irib dti{sj @t$ Lii tp)jb y1l

s:rb 6bJ+ er)L gG ,;r dos
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::-"_T,11i ::i,'"",:enrical _to 

BS 53 I 6 pd I : I e76. sp€cificarion for accephce tesb for

2.
3.
4.

cenfiifugal mixed flow ed 4ial pumps _ Class C resb. ' "'- '
ISO 1555: t977 is idenrical !o BS 53 i6 pff 2: lgg7 c?6 B tes$.
ISO 5198: I 98? is identical b BS 53 I 6 pan 3i tg88. precision cl6s tests.DIN 19441 Acceptance tests lor cenbituqal pr.p" <VOi---f"iil."""*tin g"f p*pryVerein Deutscher Ingenieue.

5 AP-l-610: Eth Ed 1995. Cenritugalprnpr for general refnery seDice. Ame.icd petoleh
lnstrue

6. ISO 1940/l: 1986 is identical to BS 6861 pd l: 198?. Method for detemination ofpemissible rcsidual unbalece.

l. ,"^D^l ?919' 
1964 Crireria for ssessing mechilical vibraljon ofmachines.d. rru r2rl: 1986. jdenrical ro BS t57l pd t: 1987 testihg of posiltoe displacenentcomprssore azd sra6tery _ meho& for acceotue testunq, 

::,-1.:].' 
parr2: re84. Merhods simpiified ;";;;;;,ii"s for air compressors md

IO.API 617: 5th Ed 1988. Cenrriuoat compressorsfor general refnery services. Afreric@Pekoleum lnstiture_
I I . AP I 6 I 8 : 3 rd Ed I 986. Reciprocating compressors general refi nery sefrices
i2. ASME Prc l0 for compresiors ud-e-hd;;, i;;;.'- 

- '-
l3.lSO 2372. This is idenrical ro BS 6244: 1982. Code of pructice for sturionary ait

14.ISO 23'12. This is identical to BS 4625 pd l: 1986. Bdis for sp@irying €valuationstandtrds fq rohting mchines with operating speeds from ro to'zoo-i.*lfuuo* p".second.
I 5. ISO 12 I 9- l: I 99 L ldentical to BS 29 tj pfr t: t9g3. Specfrcationfot gtaphic symbols.16.85 EN t0 000 series, Bs EN l0 0ol to Bs EN l0 241 p;ovia" 

"ii""3irii"G"g" oitn"general subject of mehllic materials.
l7.BS 970. Specifiction for wought steels for mechmical ed allied engineering purposes.Pm l, 2, 3, and 4.
I 8. BS 5 I 35: I 984. Specification for dc welding of cilbon md c&bon mmgtuese steels.
19. DIN 8570 General tolermces for welded smctues.
20.lSO 515?: 1980. This is identical to BS 1042 pd I Section l.l: 1992. Specification forsquee'edged orifice plabs, nozles md ventui tubes i"s"n a in 

"ircull "io""-se"tionconduib lwing tull. -
21,85 3889 Pd 1: 1990. Methods ofautomaric ulhasonic testing for the detection ofimperfectio$ in wought seel tubes.

?? P?691?t 1986. Merhod for rhe magneric pdicle naw derecrion.
zJ.BS 3601: 1993. Specification for carbon st€€l pipes md tub€s with specifi.d roomEmperafue propedies for pressue pwoses,
24 lso^5208: Te$ing ofgenear purpose indusrial varves. This cove6 the sme subiec! mafrer

::^:,:91 Pd l: 1991. Tesring ofvatves specification ro, p.oauction f*s'u" t"*ing
requrremenb.

1t 9S^.El^.9:31?11]99J_. lndustsial process contsot vatves tesr procedses.
26. API 598 6rh Ed 1990. Valve inspecrion and testing.
2?.ASMVANSI Bt6-14 1988. yatves, 

Jtanged, tieated and wetding end. The Ameri@
Society of Mecheical Engineers.
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err+ Jru >i- et+rd , f+d .JrEf grF ig 9, , $J +L -r$bJrrj'5"ii:T
..J.i@ /J+ blJitu jt d2 U qaU u15 51* a.*1
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laJ*ir+

$L a pl ;sr' d rlr+vi Sr; c)41 ctu6tr J+iip dl+.+ L- clurr .jtr .! ,r
6t+J! .6r+j 6L{.!iJr; uL 6rl,,s srly .ratJ d)jL l) l{1 rilJa LJ J al Jt- ls

6L-l ciL 61, J$ir. .;lsl r r.{dl o'yF !, ;rlc rra, Jr:a 6Lo J*i-9. s tt:i- : SL-
.$it d F ,J .$jL /6 s-Lsl s)f -t" Jljr o l, b Jl. ; ;lrllL* .r-t Jre .?i
6ly uL:,l9f ,9u , r)lo rl; st )_L- diE oL"lrl .a- b)'5 Flrs ldJp il, rr Ll

a-J s-r.jL_ rg,j 6lar)lsE-l dL-l, tD;|.ir-.,ps;a q.al .$ -iil d';? OUi
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.Jlr &l+ os, l, OtJt ciiK-
u!-Ljl jl e jL;l Dsf ;t rqL;i o ;r.;'!p L6Jjijp,6tj.{.,r r_L o\; a ., ;t r ;L .
yL? ftLL dli rJt 6LroJr ,lLi :u1-LJ 4r;L t, uLr ,s r_! L; !, .$)lJ )L 4iL;t
(g! o$r d l^dlir i < r d), 6l' drjq dt6F' !Jtr; 61, +tf)s .st-i; ;ro;
s&lr erj! abo+-)r Jilr/ Ll J!-) J, JL* 6tAf oU .: sljtlJ 6L6d'- ,

.($L drri .lr a+e Ctti- s:r .ijr

ojL JJlr )lji l.iU-l ou .H 61, SWL dsrr 125 ajJ urf drL LkL: r! AtLrl (iat-J
c-r!t3 Ji! JL aiul o!-L.jT .t dl"rF u* i .:. - J-;p dL.rrt$ti-t aj +j b,j .Lt
.!-l-i or_Ljl l,L diL;l L-lF)) J.'p jl 6jL (d}!-t) -<*L_J 6to;! ytl 1r .;L rrt;
;l 'rUr-l .r*:L a;l 6li)L *!l/ J,_trl! &.iL 4' )L- stJjd Ji+b,r uu fF .--lJ;
J-G 6& 5)' eJ; .jl !F )t OLi -i5i 6t, ;rr.f p 9 dr- 9 ,o, yL 61, F 6t &ts
n--l slJ !r,S, .Jul lr )L diL;l olLji n, rr l) dld Jjj FJ utjis. t-J .&t orr-*

..- rr ! , U:r-J rl.* li Lr&

.lri allr' r41;\b.fu F drt 6t !ir? u!-t-J J J-! aJ rjJ Jl,t- nr.1,l"l . .i
F-l .;qr dr; rti .rr'd ,,- \ jtr. .S Fr;z ;s 6rj J!, .qr' ouLr l, 6u 

,.:,

.JlJd uls L l!J,; 1l'
fr-1- L- lrj (PT) sl) j'jb !L-L u!Lj1 sit* G>t,j *tj Lt }')o J;tiid t_: .
nr-5 F- J+ fr) .5,- .ri dFJ )r PT ol4Ljl y't .rrt$ Jp, J,; er t7;l ,r r;
6Fl .lrr )r) J:L ,\J- ;t-!5,5pt ;t (dw0 lrt .'jb o*i t Jkt : eir
d"a5; J;L: J!:, ;r-l Jy:a Ji:i 4b s )s j &ti) )L;, r)t.s,- J,_l (ouL
, sl-l .+ yL cJp 4rtp LFi{ .i .u 6t/ dre*. .Jjd )gjl ;j* t) .r>r,
Jp J--l-; rs I al .r. r" a_*te ur, JL- L;.t aj,-t J, .Ll rj- .Al,n{L, g:r

.$t s---t l:; ol)j q J:rr rif !t-_L ulLjl irijl.t_ sl'i sJ ijt,ij)j*a sr-L- lr J'l .g-l .!, ! etiJS: (.tr!)I,. Jf- =+ I ;g o.1_; ,-** .
+-, ! F:l'-- ey ir,-l .es -f .il kr ;f c-Sl U Ji a ,nr rJ sL 6rFj
.l-s)+ 6lj+l .jl!l JJo o ..J* rs .al srtjfrt jt s, Jr! a$ FiL d;i.jtd
d j$ Fg Qr .(r:d- or.'t; t_ rli jt "JULI t) d)-'ojtrt srr L LaLL )r s,tf
, t+'J ll+ ..'J sr Ll,, JL> 6trt a !", J+J oJ& li1 Otj*Jt L Jrtid
lrj i,, .L...-ltJ(! oL: 6rJojt$t .l"rt 6t !5j r+; ar,-trb !l ;-r4L{t-":l} )li si, o$ +L 6r..l .jl$l )ls ,Llt: ,:J 6.r/ J+ )r Jte 6t }j 6t,
5rliJr! Jll-Yl org.b ,c ,[ d uoa 6LoJl .J ,lJ 6,-l .sJJay )& + rrjd

ir--'.!rld JiB,- .,t6jL oLLf s;r, sL u,rq,*, -, ;:"::"3*"';: .
fLJ !_L Lj .slr M4 L- M3 &r ro f.jrj6- s-lp ,1 .i-, 4 ul o"l-; €Jjr. .S.,"

6lt ,?a+ .is .J-5 s-ljt --l: ajt_ 61, l) sLl dtrcjp c$$r; .gbclur
rr+J .i$1; dlrdl$r ,r .l(r fl!p .al !&L. elit! .9tA.5j t_ tA{lJr cJ;
)LS ;t-6U ,U t _ - J o+ uu JJJ a lr{l$) {t J:jL Aj..ilr )ll$l qL ,r:Q cjb
6lrp ;& o aJ ;--5: fFK" drt)' t- J!*L J$J + L:) ,sti .o-i ,J L- {--Sj

.(J:j--=i LI o.sJ ar"
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.rr &rf r:-r .{iy' rl} e* rtr er\ J+ ,r i.at, dl jt .jjr .g .r,, arr;l .&t $Lrf -q J-.J *i c"b r J-lJ.*tir d l>oi tr L !r; *iri d), *r{! ris e
F+" 6t$L! dait r:lrL j' ,L3t ot b r6rt cr;+ <err _rq, .-irl* fri.r*" *r,

.* .39 
" ir-i .s..rrr, iJp j+ a) bo.'Ljt dr-*r- 

";l:t:;.t;ff "J$ "+L o-,.,* J* ,r ,.La;l o JrJ9. tr-I , *, ,.,af .ffrff r" i t.* .r*, Ot ,.,o,,i-jt rit Ljr [-il, Lt-u ,iL;i ;t; sry ,\,Jtr_ , ,1; J+i;.;r. ,1-,* _,6.
.d)ts JtJl )s tr uiiLjl sty Sr; ;ts s 9 obll-l irlrsjL ;,

Cilirarll)Jlaid6b{,io{,stb fyy

s"s"sui+.1.1.,gu;
al*"! 

"1,-r! 
6!Li!(d)"Fraj

JF.awqrE6-,t'r+JtJ!+sdJ-$4

JbdLirjLlggou,Sb
J$i> cbl srl ) bou l-V JS

! )q 4iul e& j+ c &-L .s! .$ *r 6rtjtj\.i41; 6t, gtrl St :drlJr)t u!-L .
.Ll!+. cbl gij.l,_ al .qf 6ry a;l q I ir.l .J:s o.r& u{Lji;rr

u!L- JL;J ! .JcLJ dr, d, yL dtrll 6r) , f, eUl, 6trrq: .r1i;f aUriJ * .
e& rrt ! -Ll" 6Lsl) rji-K- .t $q d 

'-t 
o.sJ JL! d +3! ,trj o,^a ,,i.i

6fros *)L o$ & n &x.+t ei )\ro L tF, fL- 6r)..r,) J;H fr .
slr.e J:r eL; L; .1,- aJ ci, o', t it J. Ju- I . i,t- ,i"l .1 Qr.l1 .L-.
Lrr-_l Jf6 oru:-l .S_ 6l! .|jurqrs .nlt aJ dL offtet cab €Jj t (Single box)
)r Jij) .i+; irr-j &r &r &lr r "i+* ;t*o s9; -t ryt osgu ,! &l oi_J+ Jr s!.ir-.: J,t; $t,'d i,,-t .dr dto !_t ;ro Jr r* ef;. dL.;r,
a- es L 66.>trl" .al .rt$ a err qrj oj-!- b r.r5.J$t &ir Lir sr* Jsj
o+:n )t-JJcl {lt (Ll "$ "rtr OLr i_ I r Jg )j aJ c,,j) 6t++ cr.- .l JU_

.sJJt Jlr os &i &r { )* a, .s Jg j_, q .g

,J-! L L.J-l t .Ll sj)l (;-! .lt) d), Lri orf J-K r+t ai.rtr, I,
e'j ir-rjt "r+t LrJ rrt 61, dr, &)€ ObJf Ll ):+ t/.j .u dLl JU. .1,_ qi&
tj3 u JJ c--.J J)t, pa t, rp nt JJ t- &td Jrrj t) tJ d *t *rrj.*r' *r4
jl m JlJf .t- e-s: drL rJ;! &tJp L .;rLt { -i .),-r-e. -, jr -lru .rr-. r.
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tr rlds rly y E/J 6Ll s6l J b Our t$

"r* Y5:fr,t o uT rr d +f ,rb St Et f*..prty' -4.!F-I ISO 4l0t.t ,J Jf;r rrs q J, et, 05, jli ub s/f./!r $6 Js rtr J*- rs d d&a.gL c$ dt$ o$j6
I 
ojrJ_H ltsT .i'{ q etr,r a}b -4 .r+L dl, ola u)+tu r-+f &r$ l/ L{T.+s J-F orjb L +b ft+r st2.$rft*tDlFUt$J!b

!.!-ri ed, iH {+t }r. 146 sr riGr f - d;t, A+ )r
$tarlib4J, *3ietr\1tu.gt qt 6>*f "?l_rtdl: s. q; 

"r2r 2f2s "2U9-ir2 
j6;1

.. o6T Jr+tt, et Jsr$rJ* uq;jTrt! suntu) bcs +F li u$ Fb stue crr'*,1p. i *
_$L zGT J.b jr ot &gs.ju *4'lu.sL dr rF G/6T,-sdi L e-s+;{r,srrn sp oT gl2 4a .!r ot2 -!.L-' .>f ;iqj, rr, +5 Cf6i l, .4, cJrf {t tJUt fu |p)t,/5J rL.l+' .dirr t/ as 2s7l L ds o.u er$;t/!.riit }t/j lry uil /j , Jtu ob/)ti.+s sr6/ )F -.r, .$trsrr r
*etFr)rT),1 G,lit e.S, $rli + +T *,+rl" r ur)p s;r rr t+!s fb L

Hl 16 J4i) $ dtr di JJ {Fdtw) .d r/r /r uU*+ii
(+f,dbt2-6

s db u,*/ )t.ru,, *..,*,.t *iS:t;:rl. G
.$ rJj Jd oii /r

,.&, r4f rrs 12 C+" "'- i.,-' "-i?#;j f;
Jru drA !++it srz t, rly dtir, +!6 u-La di;r .;

.j2 $F /.L iuu q; or2. lur
rrrJf q 

:r-(P2? asrr) os JH i, clert tt,u,
u I +ie U .r+{ uF AJ|J LirJ , u+2, on+ .-6.\f ubt l+._d rr , l{ir,

s+b qJt s! djL, $F2r:r Gr
I d+r OliH a$ on t -q dt JSt, -et, ."UrU.n-

.+,$rldt

j onH) !,r rLj Js S
(abr ttio

q urrF J, o$ a+l*t
/r L{ij+e La 6jb .4
,L oLtl lr SWL lieLjl JrS

tiiib,:rtj.l4+j ibl! Cii C!)jU tyf

U Js- F rJy JJ 6J! dLt sLJt J b JgEt te

slrJ-lti-,.!rlr G&ri.,O..r*'--r- ffi8S.25?J Pd 2 ,r o$ y'5 or/d orr.b jt erb a ,J:tL sty#rrl* cr2 si I J,$ Gt+rb.$rr$ +r ot..uU,r..U_. +b r/F elrr t .sr6 .rr+t /ti *i;r" .22
+L JUrtd se uGt Jrl16 ,r d r+J dn t ,; ,;2is
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"-_.*fe drt;J q +!.!ii{ -tte 6r "u_,r ,6* ,. 
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._t- i1J._U"...=.F9.r/b ti d Cbtd q d lJi ol& J, Jg!: dtrt JL;d 
. ' 

-r+rr_!-d.+ e /J , Ll'- rJ Jie ZLt.! ".tr ebrt +t .+: ept;oJ d r-+f cu r, (trtd tw) .l.u y2ju ."rl ,"r+t ora o"rr
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drljJ lg rr +bu r)b ury' f+E o jE 6'!* + ulfl+lTrtu -/b (bii) 7&r jtt > +s l2u rr Oqu ,-LrC-J4b)T o/Lrr r+E or$,;rtr
o I ! rrj LirJJ ,r , et>ll )->t ct4a 1+ u j2 !L JU,
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:!.tt6.fut6su5,

ra' d2l(NCR) Oqbt f& ertjf -4.$ q/y' el L CX cta$ rrtF
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eJt.l. csJ$

t ll9-f9.1]; t_9,81 this is kchnicalty equivalent b BS 466: 1984. Speificariod for power
_ dven overnead hveliog cranes. semlgolialh and goliath crmes for geneml ue.2. BS 2573: Rules calcularions and design @rcs part l: 19g3. Specin"i'lon to, 

"tosifr"ution,stress calculations hd design crireria for shctues. BS 25?3 pan 2: t fSO Specifi-cation fo1closilicuion, sress olculations md design mechanism.
3. Feder6rion Euopeim de la Mmutention. besign rules section t and lX.4. BS l?57: t986.specifi@tionforpower-driverimobilecm"r. --'
5. BS 2853: 1957. Specification for rhe design od rdting of steel overhead ruway bems.6. Bs 2903: 1980. specificarion for hisheriensile ,""iit""rrl". 

"i"i,il,ii"e.,rUjo"u" *ageneml engineering purposes.
?. BS 302 Parts I to 8. Stmded steel wire ropes.

Cirib6li&gjiu|[Lin6r)jb tYt
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$V U=l

(Lining) ."oli59.1

(rubber lining) .s+4J b ,r-o.uns3,
JJr q 6rrl; , (desalindion) 6rJc)LI 6t,st, ,ri dL6Jy )J (it &L oysr jt drts
oL 1Y tt t JiL: .oJL! ,9 6trgL; ,c .-&t bsF J,-l .Jid rl+t st!! 6Q-:5e, *-y"-
ai +rE- o!-lFl ...€ sa$t r jl rlji{+- O,-t )j .tJ- .sild 6tJl sll )lJ I ;El .;l *
I ;;L; rr .sy' i,lr3 rly q.f,L7 t, ;rt.;rl JF Jtr_ri tr- J,jd crtr-t u!-L.l,,i! JoJr;
,-*; lnoyrl.' ;--l ,c rf tul d,r-l i-i ;l,ti eJ:, J rsaja oJiit .ulf;, ;t ;; Jr; ol;.g;u
;-,1 o .f-i 6-_l ,r *iljj;, ;*rl r +; L lJ .rt &li J-d t) 6"trj --P : OLj oi'l

.tu| .&i a:tlr, erj,

(FFP) JJgr,19U 0.U+ +-l! 6ta1t_rg
&- L+r Ll ju.r >)e L yr 4i1 e* F rrrlJ a .QjrJ u-F clt u)r 1. jt o*
,L;r y-qe,I o-! ;Ji I y'oi".L.p J!- ou-r: ;- .9u-1 t *l r:ilr s97; 6ryll5 6uri
, lrlr $lf tr d, )r d , &r L. ?-F , rF'L .FrF uLt dta.{* ''F 

.rr *rn-
di .-i ,!r Jri {r .uils- Jt-jt dqt ?r* jrr J-+ e c! Jt- st otrr+ ._t r,
or--:$- JLdl o4r .c-tl ji o: d ojly rr *or59, 6l; ,$r 6ly gry eL- .56rls
Jr{-- Li dl, L driq )tt .s slp .)Lil Jl! .5 6l.d .6L dF 6rf rE 4.al 619;d .Ll drrrLi 6tat!; ,.U-'t r-;,srf rr.h , .:Fti Jt+c t ur.;tr .yF J,-l )J .r).' $ti
, qlL_ si 6Lro!L.jl 61 { 5 oca at, 1|}y a-t .u*,}S y e-ljd *r $tfg.
,r d ofl;Lr .al lrb l, :if:; crlJ J+lr ! .sr6;L c -J6 J.:+- .stsd eJ-Lr l, os rr.b
teT il 6;+ dl , lJF ,lrS JL; sbory 9 sti.. srq. o>ll* sr, $ Jt, y Jd
a:r r 15 l+ c;-.q .Ll rrr O-.1 JJ L^JLr ir_;tr ;t *{ o^qtr, .u s!u+, LhE

rt siLUl l) $1 €:r!, g,.bJ* 5 .9rr,16 g!6ut .sri olr*r.

6lartr .r.li oLcltbl
6l;31.;l!ry .ul ;iL- , J)l; J+ti. rJ ,*+1 a-q j.[i jt -J;t! .*r-:f1, jt ju
rril{t dLaoujariJ .L-)J ei U .Jr-: .tj dlr p:e ,r .rjl' cJb> ,l1r o .!;!
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oati UitaCJLl,
sLACy' J$ drl$ .r,Jd -)F castJ) l4;l ;l ;EU- pl+l -<+ aS 3t c*!,r !p. i

C--lr 6lrJt plLi JE-  lr- * ).e+ .:l:t tJ oe F; jl (,:! r)lf g,l .cllc o1q, "-6" 
-,

e) .d51, ,.Lll pL-fu di rrlr rr>, LiC/ !5J ;l 6rlu srly al ,r .(ryl_; e ;y* -
aJ ao ,-l;l .9rrl9- \-li Jg )r Jj56" rl+il lr o.L; l){fl ;r1 {.i1 .9rt$: u"4- :

, J_iL; apgr) d)jL )K jl4i jl J-i l}$i ar,l )J/ .!t .$ orlJ JU; srts 6r:4 .. .-t I
si *j u-r-? rr F -L:5 Fl 6L! 6t6ou )r aJl .r' $tf J+L d,;tr cll .rt;.1.r :

d r)l! dr, at $L dlr a?i 1r,j dJl rrty y-t L!- 6tooL 66crt {t r, o$ Gi
)'; ! J+l,jd cl.-<t 6l,iJal .*t 61, dir+& .r+r Ft"rt tr rtt nrl b Jij! Ct2la 

r .- La.,
/-j )r bi)lstll d-l .+jS rg1, t !l .s sls; t4il;t \-\y ;Fj 6bcJ! aJ dtas)l$L-l

.$lo$ .rlr a"/ CJL JA

LAJJh.rll,,.l J sri itt, l.l"
5bsrlsL--l ,o 4"L1 iLI' ;)f r L6ti:-y sl-jls. t'tf , d-t-*i 6t iJUl al+t { bi t
jl dJL* .r:iL rslr l, +L-)ltt ;t s_!L 6:> a.' r-j .jLj drL .it&t 6l), .Ll "!i uri!$tstr, saKtLji , st& J,L_ { , !t.s jt)& k :L, sit -J t'ti 6r), t rrtrL*l
!)lr rp, lr!)l$L-l jl sJ Jls rf, dl L .Jrlu J/rli 4r;L 6lor|' i f:tu nrr o Ij,J l

:.fu r*i- 4r_;L eilul6! d;
Jr*/ Ol L {r &t Gi 6r6rrl{L-t J,-F)t jl Ji,- .L.<:ly Gt-F 6l,o!-Ljl BS 9Ot

:Jijt .*t/ (]1 ds ! r Ll !L=l a5 srlr ,s t jt o:+ .*tr J+!tp . :

Jst-) gle (atrroion resistece) sil; q Lrli" 6J.jlst "J, !,-ti A9 ds BS 903 -:,.

l:!y "-t*l' ai ,:-j+ r)tsU-t J--1 .(ISO 54ZO ,ISO 4649 6tar)tsL_tjl d-tjob t,
.r)lr d)jq JJr rr 6r+L ;i rt !!t €r+ rr J, .Jjd dlj4tr 6)Ldr,l)r, at 6lr,

GsF 6tao:?Lj1 nU!!, taarr 6jL.Jt"i.)L)J (ISo 4661/l t JJL-) A36 os BS 903

c-<+-y o!J, 6lFl 4r.;L ,o J orJ .rL:l r-L J, r)lrrJ! 6J+L sjj &t yl,l pajL .Lt
.rfd rl,Jl ti o!_l-t li *-lrt "J-ly ,o I )Li )l' O,t .J)t$ rB o!-l-J ._ 9r

;l osuil L 6erei .L 6/.jl!t dtjdrr (ISO 7619 JrL_) A57 os BS 903

)r lrjd f L,rl er.;t ;re !p r nt .r-L.;l sl .ur6 g;3; t, clr dt6elca
sj, )r uJ, .Jrt$ LLl ! 4L/ dLaJ-Jt),:-s * jlJ 5 ora rlr_ ,t* oi*Lji Jil JL,Jt- di: .ul .ui orlsL--t y_l ,s a5 at s+ dt;, ,fFtj.JIJ otc){lat a1;t; .pt,
-oi{L-jl a,,-iF.a- jt ct- d alF olLjl .)L)r 6ril 6btu BS 903 r)l$tj-l {t Ll ./-t +. i

.$r(5J al d.Jrr JGrLi 6t
Ll -rt 6Lar)lsk-l jl ss, .6)11; eij- 6', 6r-J, rlf L llj+ed srst r BS 6374
rlr jl dj+ .l-- o,* o:-+ p .5 srid F;-i ug d ai JJlJL.l i'l .srb ol* syrui r_f

:_;l urLc e nl gor51,

_ {,iribatlsjniljnr,iltqj! ry.

,fE-r?d, (chemical dosing sysbm) dlqj 6r,:5fxJ 6LbF:+, (condenser cleding)

-1;-161s6,e6o.,,u",,.*,if,irTl j;;Y;3;:l;f,:*'
(nibyD ,l-_F uL (synrhetic component) s,ja 6l;>l I r3L;ro fi+ 6brrl' I L_)J
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c+lhi ,4!y L sr&JrJ liti .llJ rf, jLjt dud; olal ;tS.l e c:lo r;!J ort*- . .S_
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rr f; .l+Ly .t: sL .G-l' cJl' )r Jlld r.iJ ,dLd .l1;q Jr& ti *L! .J " I . .,,
.Jl , Ll tJj s[; .tr:-y sl,f . ,-j G:j- Fl) r/d )tjj IRHD dLL A. U f . ooeu
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'ti€ ft J,-t
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Csting
Cavitations

Centerline

Certificate

Certifi cate of conpliane
Certification

Chain ofresponsibility
Chip

Chipping

Circumference

Clad vessels

Cladding

Class

Classitication s@iety

Cleanliness

Clearmce

Client

Coating discontinuity

Coating Mifomity test
Coating weight test
Code intent

Coded vessels

Cold shut

Compeator gauge

Compound distribution test

Compression waves

Concession

Consistenoy

Construction site

Consultant

Continuity

Contract sp*ification
Conventional vessls
Corcctive actions

Conosion allowmce
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Guadtee schedule

Hed held hddness meter
Hmd held meter

Hed stamp

Head-to-shell joints
Heat number

Hold poinl
Image qulity indicator (IQI)
Inclusion

lndentation test

lndoor conditions

lnhibitive properti*
In-situ test

Inspection md ksr ple (ITp)
lntake pressure

Integrity

Intgrcoat

Interim docmentation

Inventory

Involved parties

Issue m NCR

Kinking
Lack of fusion

Lack of penetratiotr

Lmellu
Lmination
Lmination defect

Lap weld

Lateral cheacteristic

Leading standrds

Leak tightness

Leg length

Level of exmination
Level of accuncy

Liabilities
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Eccentrioity

Eddy cunent
Elongated inclusion
Enclosdar6
Equipment inventory
Equipment rel*e
Evenness

Exeutive sumary
Extemal shell

Factor ofsafety
Failure

F3tme.
Field tster
Fillet weld

Film densitometer

Fitness-for-purpos{FFP)

Flake off
Flattening test

FIow saaighteners

Flue gas damper

Flushing

F@ture app€ffioe transition tehpenfure
Frme sires

Fre air delivery

Full load torque

Functional testitrg

Fsion fa@

Gauge

Gomerio msharpness

Girder

Glud
Gloss

Goveming ch@teristics
Govemor

Grind back
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Offshore

Open circuit

Operation

Orange peel effect

Out ofrcundness

Over speed

Overhead crane

Overheating

Overload test

OveBpeed €pability
Ovespeed settings

Overspeed tip
Over-stressing

Packing

Paint sagging

Painting

Painting test

Paintwork

Parallel offset

Pareot material

Party

Peak-to-peak

P@ling

Penetramet€r

Perfommce Test Code (PTC)

Phantom indications

Pipe work

Pitting conosion

Pldt
Porosity

Positive identifi cation

Pressure vessel

Pr€shetch

Primer
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Licensor

Lin€il indiaations

Lining
Load-beeing welds

Loading

lrb€-type or roots blowers

Longitudinal travel

Loow cladding

Loss ofgloss

Maitr @ntraato.

Manufacturin g confomity
Manufacturing drawing

Mrginal results

Mark up

M@hanical integrity

Meohmical perfomance

Mesh(ing)

Metal spnying
Metallic lining

Mete6
Mill certifrcate

Millsale
Minor defects

Mismatch

Monitoring

Multi-layer weld
NCR (Non Confomance Report)
No-load running test
Nominal

Non<onfomance
Non-relevant indications
Nom
Nomal probe

Nozle welds

Offset double-image technique
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Slow speed run

Spdk test
Specilic energf/ requirement
SlEcifrcation & stedards
Stamp

Statutory compliece
Statutory vessels

Stripdom impection
Strippingtest

Structural steelwork
Structural welding
Structure

Structued emination
Sub{onhactor

Substrate

Supewision

Suppoit

Surf@ app€ililce
Tempenture capability

Test plate

Test proaedurcs ad techniques

Tst-piece

Third parties

Toughness

Traceability

Trmsverse bend test

Trmsverse shea waves

Trip sesings

Trips

Type testing

UltEsonic

Unbalmce

Under filling
Undercoat

Undercut
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Prccedurc qualifi cation.ecord (peR)
Procss pldt
P@urement shddds
Production test plate
Profile

Prcof test

Quanrying infomation
Rated power

Rated sp@d

Reporting by desc.iption
Reporting by exception
Rquirem€nts

Rerclution
Retest

Retrospective test
R@t @n@vity

Root gap

Root lmd
Root radii

Root run

RMded indications

Rust

Scope

Soratch test

Sc@n

Sql weld

Sealing

Sam
Sharpnoss

Shop

Side bend test

Single wall radiography
Slag

Slag inclusions

Slip
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Uneven wer
Uofired

Waterbox

Wattmoter

Weu ring

Web

Weld back chip

Weld cap

Weld neck

Weld procedure approval
Weld prccedure qualification (W?e)
Welding prmedure specifi cation (WpS)
Witness poinr

Witnesed test

Wo.ks inspector

Wom holes (piping)
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