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PART A: Vocabulary
Directions: Choose the word or phrase (1), (2), (3), or (4) that best completes the blank. Then mark the
correct choice on your answer sheet.

o 1- By signing these papers, | agree to Not ....cccceeeeee any of my company'’s financial records to
anyone outside of my firm.

1) authorize 2) articulate 3) divulge 4) victimize
T 2- Without an antidote to treat the patient, the poisonous snakebite would prove................ .

1) vulnerable 2) fatal 3) massive 4) extreme
™ 3- Stifling a yawn, Jackie covered her mouth as she listened to one of her mother’s ................
stories about her childhood.

1) interminable 2) credible 3) widespread 4) literal
B 4 After learning the lawyer accepted a bribe, the committee decided to ......cce..... him and
suspend his license.

1) encounter 2) retaliate 3) underestimate 4) rebuke
B 5- The government will ................ any property that has been purchased with money earned
through illegal means.

1) resist 2) seize 3) eliminate 4) avoid

X, 6- Now that I have got another offer of employment, which sounds as good as the earlier one, | am
([ - ROORn as to which one to choose.

1) necessity 2) comparison 3) postponement 4) dilemma
W 7- Since there is a huge ccceeeeeecneees between the results of the first and second experiment, the
laboratory team will conduct a third test.

1) discrepancy 2) autonomy 3) randomness 4) opposition
A& 8- To get a good grade on the research project, you must......ccceeeeees your report with provable
facts.

1) inform 2) outline 3) substantiate 4) interfere
T 9- We thought that the power cuts were temporary and would end but we have now realized that
thisS iS @ weeeecrcnnnenens problem and will never end.

1) chaotic 2) perennial 3) fragile 4) memorable
B 10- I & covvererneneee answer can provide the information requested, there is no reason to bore a
person with a long response.

1) boundless 2) conceptual 3) concise 4) logical

PART B: Cloze Passage
Directions: Read the following passage and decide which choice (1), (2), (3), or (4) best fits each space.
Then mark the correct choice on your answer sheet.

It is very easy to lead someone's memory astray. For example, if | witness a traffic accident and (11)................
whether the car stopped before or after the tree, I am much more likely to "insert" a tree into my memory of the
scene, (12)....ccceenee. no tree was actually present. This occurrence reflects the fact that when we retrieve a
memory, we also re-encode it and during that process it is (13)................ errors.

Elizabeth Loftus at the University of California, Irvine, and colleagues have shown that this "misinformation
effect” can have huge implications for the court room, with experiments (14)................ that eyewitness
testimonies can be adversely influenced by misleading questioning. Fortunately, these findings also suggest ways
for police, lawyers and judges to frame the questions (15)................ they ask in a way that makes reliable answers
more likely.
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T 11- 1) | am later asked 2) later asking 3) to be asked later 4) later asked
T2 12- 1) even then 2) so even 3) asifeven 4) even if
T 13- 1) a possibility implanting 2) possible to implant
3) possibly to implant 4) possibility of implanting
R 14- 1) are repeatedly demonstrated 2) repeatedly demonstrating
3) that are demonstrated repeatedly 4) to demonstrate repeatedly
™ 15- 1) that 2) when 3) because 4) even though

PART C: Reading Comprehension:
Directions: Read the following three passages and answer the questions by choosing the best choice (1), (2), (3), or (4).
Then mark the correct choice on your answer sheet.

PASSAGE 1:

The use of available energy, is what has set man at the top of the animal world. First, he used wood to light fires to
keep beasts away. As his society became more complex, he found new sources of energy and new uses for it. He
used coal extensively. Then in the thirteenth century the fuel of his dream was discovered. Petroleum was
discovered in present day Iran. Since its discovery, petroleum has become the most ubiquitous fuel. It will not be
wrong to say that today the earth 'runs' on petroleum. Like Hercules of yore, it carries the world on its back.

Yet the lifeblood of modern economy, is drying up. By 2,200 a.d all the recoverable petroleum will be used up.
Two hundred years might seem like a long time, but its economic consequences are already being felt. Countries
that have a large store of this valuable resource, guard it like Cerebrus. It has been known since 1973, when
petroleum was used for the first time as a political weapon, that petroleum is a weapon more potent than nuclear
weapons. Since 1973 there has been an exponential increase in petroleum price in the global market. Unfortunately,
India is largely dependent on imported petroleum to meet her needs. This is a huge burden on Indian economy.
Indian economy cannot survive this stress for long. In this context the need for petroleum conservation should be
evident to all.

Today India, and to take the wider view, the world faces a challenge. A challenge greater than any other challenges
it has faced since civilization began. Since the industrial revolution, the world has undergone an endemic
"petroleumization”. The industry uses petroleum derivatives as its primary fuel. To understand the magnitude of the
problem, one simple fact is sufficient. More than ninety-eight percent of the transportation sector, use petroleum as
its basic fuel. Today we are faced with challenge, on one hand to reduce petroleum cost.

T2 16- In the last sentence of the first paragraph, petroleum is compared with ................ .

1) a champion 2) coal 3) energy 4) fuel
2. 17- The first sentence of the second paragraph suggests that our main source of energy is ................ .
1) circulating 2) exhausting 3) recovering 4) renewin
2,18~ We understand from the text that in 1973, petroleum was used ................ .
1) as a major source of energy 2) against Cerebrus
3) in the war in the Middle East 4) more potently than now

. 19- According to the last paragraph, India's major challenge is ................ .
1) its dependence on imported petroleum
2) petroleum derivatives
3) the industrial revolution
4) transportation

W 20- Dependence on petroleum is a challenge because of its ................ .
1) deficiency 2) magnitude 3) price 4) transportation

PASSAGE 2:

Petroleum also known as crude oil, naturally occurring oily is a bituminous liquid composed of organic chemicals.
Petroleum means rock oil, from the Greek petros (rock) and oleum (oil). It occurs in the earth in liquid, gaseous or
solid forms. The term is usually restricted to the liquid form, commonly called crude oil but as a technical term it
also includes natural gas and the viscous or solid form known as bitumen. Petroleum is a complex mixture of



@ Yy 5 (gl 5 W59 a5 i 3l 3 7 Gyl pw 990 3T olizuly

7 syl g an}T aolizwl

SRaR g 0908 b )

oSS Ll eS8 58 sl 2 ebil gl 1y a8 Jb sbsl 5l Sozed a5 135 g0 CiBlas o 35l ol (slael L« sy 38 1)

005 Jog pad- 05 Ol ggg 4 (¥ OO Ll gels o3l ()

ool 18 Bl 5550 - 0,57 SL,8 (F OIS 59— 0,8 Ladl_ o S ISal (Y
S O O o

eligoyd o 5learsS 5 com (T3 lo low loys gz poj0ly g Py iy 35 Y

Celede = oL Sl (F peas - S5 (¥ LS e - earas (Y Sattns = g3 o - b ()
Lo R O

Godz (0,0509) o3les 0l 5950 Sz S oo (555 LS DeS 3550 ;0 ol Juuid pled slagliwls 5l (S a4 (S a5 LKe «Ir 4y F Y
(Dlsg 1, Luiles) cé )5 1) ilas

230k = (99,5 sk (¥ 23B0kL - Sasseles - oL O
Oy = i - Jaalllcod - gedige (F 03y = ylgly8 - AL (Y
S O O O
.0)51)0 d,\l.u cJl> Le ‘) (‘)...Jl55 4.1‘5).:) 9‘ 970 g &£ G,.Jy ‘) 5‘ uﬁ; W AMAS Ldu\_e)f 09,(;3) J-"Sj d\iu‘ UW )| o «f» M;—f
005 Jie ay alalao - 40,5 S (Y Ooliwsl oS (sl - Hal azlse ()
G0, iy Il = 58S s (F OO ool - 38,5 15 s (Y
S O O
S oo 0y0ban 1y aBb ol (gl 5 S$B d sla by, b 5l g o] Cawods Jou b aS (She yo cgo €Yy aiy 35 0
OS5 (6590 = 0,5 (5 leng (F Oy 0y o,S Bas (Y 005 adei — 43,5 o 0las (¥ oo cdllre— o9 5 Sobiwl ()
S O O O
oS GBS plaS oS plasd 3 108 daesie (o il st (LB aiile a5 00,5 il yo plasuial gl (6,58 sleing a5 Ul «F» 4y 358
LS - fare - daose (F G (¥ dolio (Y gy = oy 00 — ks ()
S O O O
Sl wisles aloxil g iales] Gmm,uj o 0,18 3925 p50 5 Jol Sl 5l ol S ol Solas as Lol 51« asg§2Y
ool - ol - sl (F 009 dolas (¥ C¥gog> — (g Langs - sl (Y Sglay - Bl ()
S O O O
S ol oldl BB slis L) o (3155 b Lads o Sladbon 055, 10 e 0 ped (58,5 (gl «¥» iy 38 A
09,5 aslls (Y 0o adbas - ety gl ()
00, Jisre - 0,5 alzlae (F onjTJ)MjJJa_Qa;QLjI(Y
S O O O
28l welyss L
5350 b5 (F b ariS (Y KUPCSP WIRCES & WOV { { Ololus o - azas] (A
S O O O
(S w9 Jobo ) oS SUsb Ful L as sl 0g2g &Jomwb Iy ouls arules Slellol ilgs oo paisre grwly G (ST «¥» a5y 35 )
s.n_la_..a" w (F pais (Y (SR Ho 41 ajwb'_o‘)fsg A
S O O o

NP
it 5 am b 8 e LT o 58 s 51 ans 5 bl (oSa15 sl S, anls o 51 Jln (sl i T o (o 1531 (30,5 ol a5
S5b wlas ool asl eogs Lxil jo o550 @8ly 4o ST s oS oo S plabitls )0 o 0 1) E5 0 S e 0l Jledsl s cnl ool LBy
Sl el S8 5 o 008 (3Rle Jlaiml anT al Jsb 55 5 S e 5SS 0)bgo |, o Lo walidlo (sl oo 55 a5 el cally 0
Al ansly oBsls (gl g0l (laplesh) sloanly wilg g0 s jol Slelbs| )._,b ol as Wil las il e g (gl LS olKiils [0 wgidyl
&lp ol el slaasl, alisuiys 0gh iy o6 00iiSol o8 Sllgas b Wl oo e Hloals Soled wonl ool coli o)l g o)L a5 SlaialesT b

298 Gliel JB) pine Slaclyz com b oS 25b slaigs 4 1) dinp o0 a5 (UG b S (o0 Sleiitn LS 5 WSy (nh



17 Gl g 3031 aoliduuly i gl 515 59 iy ity (gl he YA @

D5 9,0 Jeb b aS ol (slany 33 4y 5L s popie 4 4z g3 b g Conl (g5le0 LSl ailis and o3ly €I iy 3¥ N

If | witness a traffic accident and | am later asked

S O O O
(il 0090 Ll jo 2550 e @Bly 1o 51 o) st o yol [0 sloas ;5 alos pophe 4 axgi b «F» aiy 35 1Y
S O O O
ooyl oSl Bulo «Y» ady 35 VY
|t+iS+;4.La+t0lg)..\.m
It is easy (for me) to speak English.
S O O O

el Jaise Jgrie cdl> 50 WHICH Jgoge jead Bl calos popie 45 495 b <Y g 35 20F
with experiments v@i\éh repeatedly demonstrated

e — |
= demonstrating
S O O O
(s o0 sl a8 SUIg) il oo thAL Jgoge yood 4 5Lo Cans pogie 4 495 b« 4l 35210
ax 53 o (F ey (¥ o s (¥ <0
S O O o

N ko

Slilge ads jglate 4 23T 0,5 s, 6l szl Gladl st ams o 18 Blgliee 8yal 1) Ll 45 Canl (G wazge (65, 51 solail
ool Kw Jlej 3l 00,08 job @y ol . gal |y 1 daz oo )l5 5 (65,5 aaz ailie al oo Joduzmn (ildsal> a5 lizxen 0,5 colaiwl Limg
ol 39250 I dad ;0 aS ol B g (loy o1 5l g ol ool (AiS 5l Qlﬁl 5 i 0,5 GiS | Giolalig ) SO g @835 ()8 50 e 0,5
S (oo P93 4 1) 150 (a8 o558 e pa S Sl 0l )3 AL (e 45 s ST mled ST ol

Aoy 505 oley Hha 4 Jle e ge ol alsr B rae cdlil B cl den (ool YY -0 Lo b cnl S Jb j0 g olasdl Sl Jule Ll
A QLSS &5 psts K)oy Jro 20l 1) eyl gt (ol 51 (S S a5 (e )58 055 o0 el 5iSTem ] (golazl slanaly; Ll
Wb oolaiwl cwbow e laie @ b piass gl il g8 a5 sl 0ad palae VAYY 5l oS o cdadlxe o 5l (g JsS 0 alidl o s
aly palesls 28, 6l i lawlie ol azsls 3529 Sl b jo Ci Gl gaclal il Bl NAVY el glaiis Flu 3l 5ge8 U
s sl 5o e 00k plgs SUsh Do 4y L cpl o Wlgh ced (gain slamBl .l guiw oladl Gigs p (T )b ol g ol ci a4 susald
AL odd (g, Wb den (gl i Jars

€y (Sl S s s rio QB 15 el shas, bgille Ko 5l i (e cnl b psed R T Gler ey oS5 L g w05l
CSgaw Suis S g0 CulaS ool Cinds S (IS cpl p S0 (6l aiiS oo ool adgl Gt g lgie 4 il Sliiie jlmbio cwl p 54l

WMDAJB)“"“MM[SLS‘)‘LXJ[’JlLW‘SJ)‘L°°)51"°‘w'J‘“BJ‘“’M“)""‘”‘“S”?}‘WGL‘"

D9 oo Ao e b e o Jol BLS1LL 5T ales o« aiy 35 V8

C g (F @3 S (¥ olesd S (O
oo oo

e &5 o mie 45 5,15 oo el pgs BTl Cons alax «Fr iy IV

bl Jl o (F bk J e (F ploslay 5, (V ok O
oo o0

SO 5 S0t R S NAVY )0 aS nygd oo d>gie e 31T 43 35 VA

ot bl (F oo jls Sz o (¥ ooy dede (¥ 551 el e plgre 4 ()
oo oo

RS I s ol il BISTL 3T el € aiy 38 214

JE 5 des (¥ o Sl (¥ s liie (Y S ly s 4y (Sly ()
oo oo

el il S Gl Jedo 4y s a4y Solg «¥» 4y 35 Y

J& 5 Jom (F Seod (¥ Slde Sy (¥ EULLN




R Gyl o g0 3T SUI3w 0 gl 15 59 4 iy s pko \Y# @

S Wol> g S mdg s ’

23 20 JuSlS 1y 3o (639093885 ( ennnnnininnnns QT 30 b 31 TS (6093985 g0mxo a5 (5 yabdy ol ovnnnennnnnnns 3 oS (5393985 ) ;6

Sl p1aS (P, ) (Sisigo L AY %
Gaw -(Pw —Pg ) COSO Gqw -hcoso YOy .COSO Cqw -
gw -\Pw 7 Pg f gw R gw ¥ gw O

r.h r.(pw —Pg) r Ycoso

Camnl oIS ¢y 35 (Ol —INPIACE ) sl 3o (52559 i px AT &S
AhN S 4 hYo..s kh(Y)0.8 d h(Nor R
: -(E)-(P-(\— w) (f i (6)%- xo : (E)(P- xo (¥ h- (E)(PR- xo ()
Po—tdo 9 (wo )l = (5395 oulizllol dlolre (wluwly o 15 aline (b 12 Lasly b alive (Sodgyuup (ples 4T guijlw oyl 9 (a9, =1F &5

] oIS buwgio (Sulgiud & lad
Y

v S v
@ K vV,
SV (\ - (pe) KT -
(=)
K Pe \ .
KZ[SY_T][—G\] (f K=[ - Pe v] r
- K+S \—
Yo (- gg)" TSy (70e)
few! sl plas 51 55 CanS i’ ol 515 b i SaST 1 ool b (xdaw 4l (g juS 03106l (gl (owlil o9, =20 5
099l - pgade (F OF S = o9l (¥ OF S - poate (¥ 05551 = 039 ()
¢ onsl g (BOUNDANY ENEIGY ) 5550 (5551 930 30 a5 plas 45 &S
Jsb X (o s (F Jsb X g5 25 (¥ gl X (o250 1S (Y ghw X (g5 2 )S ()
S o0yl Oy 4z 4 T Slgo yguy (o alu S 033l (512 el 9 p92 595 ol sl o)l o —AY &
obj-ob;—- o (¥ oS = ok oS (Y oS -5 -5 (¥ oS =S -9k ()
Camss o il i (b a0 el [ sl 3 plas —AA &S
Ju=l (f S0y (Y oSyl Sligas, (¥ oMb Saegdge (A

Seawl (2Blg oyl 30 51 yioS Jlow plaS ggl> suijlu gl 959 51 Jols Sl A4 5
35 (f S o (Y Sy oI (Y S s ()

Cuig 50 H15 4 B yialyly oS el s (530 (553 )00 oo 5ol oo Tyt =)ew S
U555~ glgl = Led = ee - Les ()
Sladm les - ol - glasl - alls culbes (Y
SLad g oo olgly g Jodsw - glasl - culses (F
glesl g Jolss - als culs - el - 500,55 000 95 (F
S ambize 4 45 g o3liiusl (NPHI ) gloas (NPHI = SaNA ) ylgie yuu 51 0395595 55 s bod 30 5512101 &S
Byls oo 31,8 glawle slaaizle [0 Ls g 5e 5 ()
)5 gems 2813 o glanle lasjle 4o aily S slaaisle ysslle s isi IS5 (Y
3,1 oo 288 Slawle sloasjle slaiwl 4 (guisle 4565, 40 9,555 L5 (F
Byl Sivanle HLBle a4y Swg sasaad (5,59 K (F

(olST il 415 Tgl 5 g s agll Ky By =)oY S
il o b St el 5 olaé il polie (Y g walg> ol Ly i SSP L SPuslis ()
ol 1y SSP L PSP l5.s (¥ ol s PSP L SP e (¥



@ \YY Wi ol 315 9 4 5 gy (sl gt R ool g (9903 T SUN 5w

€ oyl 1y (6 yidions JALST T g0 ;1903 g g0 sy Jalge 1 At lsS dgorg 1 S

Cansl geazeao pliin § o5 36 syl s b BLI yf 43 iy 35 plas —1oF &S

JI g SUs U (F obgS Jlo s (¥ il Jleys (Y oisS LWl ()

Capd g0 3Lt 1y gl wdly Cuogliin cllo oIS 33 Lol Caogliio (g o5 yl0g05 —1o S

(@l cwulrs ®RAM) ol il 09,580 03b plp al culbrs a5 Slaal ()
(LU cwbrs = YAM ) sl il 699,55l o3l g0 U cules a5 SlaayU (Y
(@l cwles > A0 3 AM) oo [l slaasU (Y

(@l culs < AO 3 AM) S3L slaaslU (F

€ onsl g (SONIC) g0 515903 5o 35,15 3390 55 dig 35 plas —1o5 &S

S5 o o (F NEESRREEN, s Ry, (1 iyl (s O
R g0 (it [y gyt o 35 i jlus 31 3530 oIS Jslin o (CaliPer ) pzxiws yhad Jlogai YoV &S

Sal (f Sl (¥ =y (¥ = oyl ()
Cogus g0 ploil lolo! a2 oudgaaal JAlss dolno yaliin 45 (SONIC) e ylog0i y3—1eA &S

W15 05328 LlS 5 e (¥ W15 LIS 5y Gasls o 83,08 ()

S8 LS 5y asls (ot I (F 15 o S0 pd o Jud I (Y

WX - LS el d> ¢ ¢ Sgwd ¢ & & g0 =)eq
0 ol [y (Fawly 4z SP (GR (DLL (sbos 55 510905 oo sloasU (o Lwlicds &

Digd ca oz S0 5l DLL slojlages g jlaie JBlo> GR Jloges (s (slie Lo polie SPlages ()
Digd oo lax 0085 5 DLL slojloges g jlaie JBlas> GR Jloges ¢ cate polie SPlages (Y

Nl oo Guhin 0S5 DLL slaloges 5 lade =Sla> GRloges (o polae SP lsges (¥

g oo Gakaie S00S » DLL Gl jloges 5 Jlaie yiSTas GRjlsges (s (sbiue las polie SPjloges (F

Sl oS o jar C 3 B LA (lagyss s3elyid ol 3l s soyloges &t azgi Ve £

4|2 3|0 l|8 6I -|6 -l|8
ON(%) Ho38 awle « Sl ¢ s ()
2I.0 2|.2 2|.4 2|.6 2|.8 3I.0

o35 awle e oSl (Y

3

p(g/em”)
Conglgs lol8 anle «Sal (¥

A

S Juts gty o« Sal (F

B

Wi

RYPES

(519 590 38 65 )L ¢y Pw0) Sl (gwihigo g 90 )

‘o35 5o (Pseudo Steady —State ) L as Sy a5y 30 = &S

aI:)B.Vl';‘

OP, )
e ?"V ol olgss ,Lid Sl st o 5l iy il jeey = ol> 5l eo Llis JLid ol s oo (¥

Lisgie Ol peeis ol b EOL? FPRATIIN ?Wol% o lp0 ,Lad ol sy ous ()

aPave

ol g 3 1 i (655 y3bke

opP e s, Pw .
| Eol} )l 9o bl )LM.S MLY Sl )l e wlﬁm ?ob o)lj.ﬁé )L.MB u,..lblf [GER W) (f

bhugs lad yrals ool (LS sades oo 0 (P



@ Y.y w31 il 515 S 4y i g gl yiro R ol g (3903 T dolizeuly

)l Sk 5 Sileg,| 5l (8 ki adg 4 hles 1ol (55,5 € a5 A0

axslos Il (35,5 Jsame bons (Seinii glacds Jg o)l elsl SlaS 5 5l 6 ol e oy 4 biles | ol (35,5
Bl e SB35 Gl see Jpams 5 S oo ddgi (oS Lo cis Tl (35,5

.Q)‘J} )lf 9 s .A:Jy @b‘y 9 0.553 ;»..»..> S IV wl) Q)S;

LR N i 4

o 23l g0 (illssS 55 31 @3l 99 Ll o Wige 45 1B o oy 9 S Sl JSie Bswe (ilisee ST leS 5 ol lagn Sg,000 «Pr 4438 AP

g sod oadlive cullyjaily 5 (59,008 (g2 Vg R (B DS 0 j55 o0 Wigm ooy (33, Slz; (TSIl L sy il iz b (p)S
S O O o

SS1S olea b (Thermal Alteration) )ls cusis a4 ol os dias oo 8 15t cos |, i a5 Glaygl slaaul 3 alex 5 € aiy 35 —AY
oS Jbyo il o TA it Jgame (PYrobitumens) Lo egiog o 3 (Diamondoids) Las iy wlol .s,5 o Ll (Oil Cracking) e
Ao oo lad 095 3l Les blie o bl

LR N i 4

el 5 Oygots o] polie g0, oo )lSQ{;LM&w O oS sl YA il 4 YA sl casis «Fr» 4y 35 —AA

Js‘o‘)jdlol\_olf |o5od|)3o:0/\°—\/\’ ﬁ}.wu‘)y)\/v_\/f
S O O O
Onge“ min zone Upwelling sl 4 slowssy g8y el bys S sla Sawly L Bar «» a3s —A4
ool aclsl algs 155 Jy o592 525y, A5 Sl it 5 oo olie 5 0,8 il
Bar Ubag, slockyz 5 by o of slaglhyr 56 cod a5 Jbgle sble Ji
a8l o sl o 5b ok e gble jo ol S JSis aiiws KOS Wil oo
Lagon
Upwelling

S O O o
Oy sl G pas g g Lol b aS wog JT osle ogal sariSadg gl b s xSL ailen (AULOLIOPNIC) b gl o gl «¥» aiy 35 -4
A8l oo Bl sl slalasme o 4 g olal Glalase jo oo cpl 250,50 il o L aalol gy Llishe 5 50 5enST

CH,COOH +SO!~ — CO; + H,O + H,S
S O O o

S ol g Sy mdg 5 )

30 Jbw &8> ez 9 w8 oo ple Ol Jlsl sl 1) wisle Slles g cud )b oS ol Jodsvin lasno 5l o> (k) G rdudal «I» ady 35 Q)
S a8 ol Gley yo ploly sl S adies o) ggemme sl e by e laowe G o lojps jsba Jlew wiz a5 Gl el o

Kro +Kpw <) WS oo ygme bame 151 les 4 Sl
S O O O
20,5 co dmslone oy Lily) 5l Sge dlg) 50 dgmo g5l g ( Sibge lid Ol 5 s (51 «F> 4y 35 A
_ Yogy C0S6 he Yogy COS6
[ ’ -\
r rg(Pw —Pg)
. L. p dyne D e ) gr C gr . .
S ge ﬁLx.» [e—— s ol - )‘lf G?Lla..u u.».mf GgW‘—\“ e )'15 LJl&> pg‘_\“ e ol u’JlS> Pw :GB9° ‘I"‘.‘B) 59
cm cm cm
dyne _ - cm o .
cm S

S O oo



U8 gl v (3903 T doliduuly ol 31 gl 15 W59 4y i sl ke AR @

Dgdor dle o abal) 510 ()55 008 e «Fr aiy 55 AY

V= (e i sl o) X s gt =5 Vp = Axhx 2 Ee 22 o = AN( Net ~)iSo —anNgo-s,,)
k}f“ “C“‘a" G
S O O <O
.o)5T Cawdds ) 5 2,2 alaly Sse ladlsl (gl (G5 €l pusmio ady 35 51 plus’ gy AF
nar’ Vo nnr’ r
-EOT et 0
Vb AC A
A. n(ymrl) v n(vrrL Yrnr anr’ oy
' =_s=_< . .. I ST Do, =Sy, ()
P Vp n(nr*L) r o ALO-d) A(-d) Ac r-¢ 9 V=
(I)\'“
M. (M=>k= ( = ) -
Vg (—¢)
) 9

= K o Yo )\‘ :8,9] Cawodas |, blie alal, SUgj0un lawgie el pogie 5l oolainl b e 5 G518
T vgr e

el (kpsr) 5o 095,556 Ky alal) ool 5o

Al god G yd a5 5l plaS e (598 Dlorndgd 4y ax g8 b Lol canl 00,5 pllel emmo rly (lgieas 1) (F) ol ioww (lojlo
S O O o
Olie 4 ez gl (59) 2 55 D32 Jlade 5 ol walyd i wala mlaw G55, 2 3 sl JsSse b bl xbaw @iz wuld 0« 4y 550
Sy Sl s wal> slajld 5 b3S o s JiiSesn Jdoa o)l (S sl g I8 (iSen yy a8 5 58 Lad s (eled (B yre 0 e
s “)5@ %‘5 “w' Jw 4 6“‘1->r° C)ﬁo‘“ 035)3-0' }lf )| u,-"alu g <ol jlade °&~'5 oi> el w59, 2 sti'w' TP JJ@ lade U %%,-"
5 &30 d‘ C_lcw 3l od..:;@da.u RNy eon )'lf ‘ML‘? )‘b QO‘QLA)S L g odd 590 (359, Ml )‘l Agod i JuSid oM@da..; i L;LM,«U 4l
B ceeS et sl 055,15 ool 51 (g, cnl 50 0gdion masy (o SLES I (ol O jgod sud s iz (539555 5 e 5 (5 S 05l
g g0 o3laiu]

S O oo
L b 655 Glaie ot 5 oals aaS cape e gile S Jolee mole 5l e bl (6l r:)‘U I ol s (rbaw Gy tS «¥» ag 35 A8

L 5)..u L\) c!au: ..\>‘5 )é ‘5)).)‘ ‘J.».A )Xal..: gs"'la"" O L)...M.S ‘@)L.Cdu D}WGA 0..\...Al; )—‘-’ ( )..\>l5 L: (Boundary Energy)é)fo ‘5)).)‘
cm’

ol (550 55 Slad g 5l jslae s AT 6L Sl AT sbplen el 1R0aSe L lajls uled xe 15 (Jsb 9=l
LR R < 4
4 oyl Lol g oo 00ud oy S SIS 55 el nay55 5 melis ol wilysl 5 ys5 el Livie dw (6lls saiabole LS ansl «¥» aiy 34V
Joe 50 yaie dw cpl 0gd oo Jie (5,108 Cgay Jaumme a0 Lo | S Slakad IS a4 g (o0 565 Oyt b AiS o gy by O 51 e IS
il 2alS gl 5 pely cpnys8 0 Bim JToske 51 b saims so olis UL Ll LS5 5 oud slol Lams 5l Lice S (5,35 g,

B oo slid 1) (656 Jlade b

LR N R 4
ol alez lams o ) ol JeSid 5l g S )0 cmlidip; laoil b san Jdoas a5l 558 s gamo Laiy 35 51 ploS > —9A
(S 0 B 5 ¥ gl s ¥ i, RS Y sl s S 1) 15,5 651 e o) @ e S g5

ol o ioghy IS 5 Ul i ((5328) (55 51,8 (Sl it S5 2 550 510,555 (2 5t

8l o s oy 51 plaSd 3 Slinedgs 4 s b Ll el 00,8 lel g gl e | (F) a8 i ol

LR N < 4
0959 3 ol S35 Gl saims oo (LA 558 O sl (57005 (59,00 el (al el Kb (il j5d ol aSul 4y argi L € 4y 35 44
g o 00l lis a8ly Jlade 5l eS

LR N R 4

N
V, = Ath)(\ —Syy) = (e ) X coles) (LAl culid) (J5dsw) (i gt o5l ol Sole 0, Sspiud o b))l €Fr 4y 35 2)ee



@ Yo W (gl )15 S a4y i i ol yore \FoY ol gw 9903 T ©UNGw

(8 b J5 9 5 b Gloww (Y9 1) (5l (winigo) (s3> (wiigo ’

il so 118 6 NY Jlaw b ol Gae 13T G VAS Sl

Si
HLad ESTas bl o/;% byl 0w oSl HLEd (L 1,E g wbl ool loww Y, 000 Tt Gos jo 6 lus dgd Ally &5 S yg0 ,a_m“ﬁ{

(el 1oPPY b il w0z 05b g3l (5l 00liuwl 390 (55l Jlows (339) Sl PST iz oxbans
Afoo (f f,000 (F ¥,400 (Y Foo (\

bbl
S99 WBlgS AinBd p gd Wiz IS 10 S5 550,5 bawgio s puw il AP OPM (5 5la> Jluw (53,5 g9 /) elg},)la&,;’,b‘)fl_ﬁfz

ft
A¥o (F A¥ (¥ Yo (¥ Yo ()

sl oo 581 oSl Jiliie 55 (5l g Caoglie o yw sl plaS s 2140 &S

iz - TOrsional (¢ s ,Lzs_ Compression (v ez _ Bending (v s&a5 _Tension ()
G-O-v¥ S ansl Lz oIS 43 515 &5y las co s Lus y3 (guiisdr yo 40 145 S
: : ¥
el 0ilo b ae Hlad 5l il Y (Y ol oaile Bl ate Jlad 5l il — (A
A
. ¥
el 05,8 oy alS ol ¥ e 4 e (> )15 Sl (F el 05,5 oy alS ! I Olyee & die >l a8 (¥

Eamsl IS (5 (5355 odancens Ala 2 50 ;Ui (J5 (ECD) i35 Jolas JISz pogibo 58,5yl 50 b0V &S
alads )] 55 Sbilgaee JLas (O
4ol 16 5 oy 5l (5li Jlow b (Y
abais 16 5 oo 5l sle> Jlow Jlad <l + alai ] o Sosliwlgjaus jLas (Y

s 6?5)>'U4J4&;QT)‘| Sl Jlw jLad el + adais T jo Ssliwlg,oun Las (F

Sl Cowyd (Casing Design) s lus sbalgd dod >14b 5 g0 40 4y 35 plus =1AA &

ol laalg) iz 03]y slo i ply 5o laalg) Caglio dwlome lns daaly) 1)l 4o ()

ol il Sl JLad g sdite jLid polie g lax slaaly) den )b sl (¥

bige 4185 185 )5 (sl sloalsl (b 4o (S Ll 5 (F

Sgdioe ST Ayl o pigeseS 5l (b (F
il YO PPY & 1y IS 339 ool FoPPY 355 (61l 45 X 3ol 31 oolises] b ablyss g sy 42515 19 PPY 339 b JS Sy oo 51199
Sl p3U X 8ok 31 lbm win

Y, YAo,000 (f ), fAo,000 (Y Y, #Ao,000 (¥ Y, AAo,000 (\

il a0 5 SUlons (559955 0590 55 4ig 35 ol Yoo LS
Aitn e 15, sl o li> Ul fan ()
S oo My Rl 655315 et p 5 R L syl Sl o (Y
el Sy 75 Gl B 65,5 GRalS g la> Sllw )0 (559058, wosllas JLS, (F
DS cogi 1) Jlw HL8; alile oo JolS <o b Solly - pleSon Joe yulas gz g0 (2, sbaJoe (F

€ sl i 0 S S 3 y590 30 dig 35 las ¥ o) &S
Bben B plosw Sldas oS (il Cely J5 TS 8925 ()
IS d e ey SB35 by (g i Slles o JS LS caslis (¥
el dily (g9l (glad 5o Jlw £S5, C iy 4y S5 SGS Cualirs (Y
ol gllae g)la Jlew 59550 5l S5l Jeds 4 IS S ok cules (F




1Fe¥ gl gw 39057 SUT 5 gl )5 S 455 i b s b Yoy @

Sl (T ygu0 4z 4 5 la (yloww o (SELLING time) Suiscow ooy ¢ (Thickening time) Jsasy ¢loj ey aasly Y+ &5
sl (S Sw o 5l S Sty oo O
ol (FaaSaw ooy 5l iy Ghaw gley (¥
Lol Dglite (plod Lyl g oS 5 i Gloj 59 nl (m alal) (F
ool (2l (FadSaw ooy 5l yeS g adgl (S Sow o ) i G ooy (F

€ o (6515 3l Sl Bk iyt 4y 35 olas Yo ¥ &S

d)b? LSL‘MJ9J >..~..~5 W ;;.chﬁ.o u*"ﬁ‘ ¥ ol.? )| o..\...'LLav) Comd SO e (A

S o) ity 5l (5L Ml 25 > 5l 5 sk (F UL ol b ol s Sl S5 51 5 5l (¥
C ol oIS Wil g oo 33 325 CyS S 5 idki Y -F &S

boldlgw 2l 5o Glosms Caeglie al81 (V Oloer G2 olej 5 3B Q)

Olor adgl Coglia il 381 (F Ogelydad a1,8 Oyl als (Y
el yo o coliiwl i p e gSwn g S 0,5 0 S jgliiody ﬂ/\‘ p b 5 g YACPD Sy 5951,5 L 5,e> Jlﬂ...;_Y.A,g

3 . . Ibf .
Tl plas olBiws (oo glas wuo yo Lowl Cawday £0 v L ol 6;00 Sl gy g
Yoo ft
ARG VO (Y voly (v Vo ld ()

(53699 SULw SWilso 45319 20 389 €y 15%0) (5319 20 388 9 {3 P00 (wihigo

bl WY G 15 g b 3allao Loss YIY 6 o8 Jlgnn
bl o 1Y 6 1Yo Ulgaw b oo Lo YIA G VY UG

45 30 33 il 58 10550 508 33 B335 e 5 5158 oo ol ok il S5 U 3513159 5 b Sl g ol S 318 S
(APyalve = Y0 oPSi) Sl PSI wizy (Bly yaw jLiS il g p o/ ¥ (g300 dlg) )3 Ay 35 Jlow b1, 9 wdly ol yuw 5o 515 2,55 HLid
s sl 5 (F oo (¥ Vooo (¥ Yoo ()
- ‘ i Jo N o
&l 33 i wilowmy Hlaio 331 b (f_) B33 (39 Saol 6 & 539 SUKaual gy i ko DUKIET (j39, y0 Y+ &S

n
SuiS oo guati aigSe (NO-slip liquid hold up)

ilyge LS s 5 33l lazl (¥ oo Gl s 3 G218 lazyl O

D9 g0 Ll Ly e 5 0y (o0 a3l ol (F g oo ol Loy g 5 Wil g0 205 ol (F
CAsS o Uiy alg) L yLad bl 5 smdpo (si el 1 ol HLad il o il y 4 40 YY) ES

Ul L8 ST CF Ul L5 iS5 CF o5 b iS5 ¥ oS b pineT O

2l 30 oo Cuoglilo oyl (g 4035 oIS (om0 ) 50 Hede Ayl ol s3gs by JUEL! Ayl bghs olb wluslxe o _YTY &
! Cawyo Wyl JLsl

Oy 9 W) 090 Jlew o (Sl &l Ul Cueglie (VF gl g Jlw o plrale &)l sl cwglia ()

Oxo) 9 Aol oaims yiles sles o ol Ol Jlasl ceglie (F O 9 Mol saime g sloe crm Shlae Oyl > L] Ceglie (¥
€l i &lo Wiy 03 1S 30 c bl algd s 55 golo Wilowsy Aol (sl (EALON) ygisf g, Y YT ES

H >o/\ (f H <eo/Yo (v ol fo<H| <ofy (¥ ol Ya<H| <o/lfa ()

sl oIS SolgF (51t ki sl 53 0y 1) oot slin YV S
oSl ol (F sellas (¥ sollas (¥ Jest ()

€505 ool geils 5Lad ;5 Wil 53690 ol sz 6ly ols o 1y Joke plas Y YA &S
Beggs & Brill (v Baxendell (
Poettmann & Carpenter (¢ Aziz, Govier & Fogarasi (¢




1Fe¥ gl gw (9903 dolideuly ol 31 gl 15 W59 4y i 3l ke TYA @

veY [ #QuB o B
Ke—— Sl el @ )le s colo a0 Lol < a3 IVE
mh
\Woo—VYoo Foo Psi
m= = =Y cycle
logr—logyoo  yxyo" cycle
VeV [ Exgox VXV e
k= =fA/Amd 0,0 Jlg S jg0 50 saosls slael 5 13> L
YXVYoo
LR R R
5l el Oylie 35 e HLid S8l o) lo) Do €l o A 35 5l plaS ey —VVO
olooovstk
tD:—Yt
uCtPry
CidA
A=Car, jt:&tDA
oloooYstk
ton =2
DA —
Ca
Comr’ Cid(vr)’
Lg‘o).a‘éu.]bdl)) tC_ u t¢ ‘Su),aﬁ«]bé‘)) tszwt

_Olooov?fk DA ofloooYsfk DA

T

Sl Lo
pes >t f

Al s zmore A 3T 5l plaSzd (558 Oleusgi 4 az i b Lol el 00,5 pllel uoro Zouly laacas 1) (V) 438 ioniw oylojle
LR N R 4

bl se 140 G A5 Jlgm b allao Lose VAL G AVF 5w

(sl J5 9 5l Gloww (Y 9 1) (5 k> (winigo) (s3> (wiigo ’

bl M G I Jlgms b 3allae L 1AY G VAS Jlgne

W3l CnS Hlzé=VYhoo xo [ #=¥dooPSI D s dumline Wil CanSlh HLid lal «I» 4y 3F IAY
o [obYXYboox Yo =Y¥a00Psi 51 ol O )le Silimg joud (gim HLid S

il a8 Wl Cansls HLad 5l oxdaw HLid g Siiliwgjaue JLid ggamme b g > (sl
Y"’too+Psurf <fboo :>Psurf <fdoo—Yaco :>Psurf < %00 Psi

S O O O
. bbl fvgal gal _ B
}.st;ﬁ_e)Jé=o/\F>< oD ZY/Y? i)l Sl I FY asliy o aSol @y amgi L« 4y 35 9AF
al
Jhw 05 oo AY g' ft
ol S 0,8 Lgie cuppu = on . MM _ oyl Jb

el o gal ~ min

oo oo
SIoe 5l 9 08 o o (6 s Canglie > )15 jLid ply yo asb COMPIESSION L i ,lid il cov (5 las gl a5 Sloj «¥» 435 130

gl oo Sore plp 0 Cwglie (ials cely Ko sloa 35 50 ool zykae oyl ¥ .%T@J&cpdﬁf}b- &olas dlo
S O O o

v
el 00,5 o ialS @l — liee 4 (OULEN) ate )15 s a5 conline las G =0 =Y «¥» aiy 35048
' A

S O O O
HLsd sl ecul oyle 5 (50,5 aitenw 5l 4k o 4o (Equivalent Circulating Density) 5 20,5 Jolee JIK> pogie «F» aig 35 214Y
o 29,5 U abai o] 5l gl Jlw jlad cdlvalais o] j0 Sy juus

S O oo




@ vva g (il 15 K 4y L g gl ye 1P Gl 9903 T dolimuly

A, L, s Ay Lyl g oy Lyl ol (es Ll iy < (CaSING dESIGN) (s o sladly) oo olSim &) > a3 12N
L bl 51 955 ol (siiie St ol o famed ey et S il 3 55l slaaly) 5,y 5 Conlie (2 2y B 35500
i ) et (b 5 Sisosn 0 0 b b S laaly) i il a8 shiie L8 olin laly) b 5 555 5 Sl

e U BTt

S O O O
S oo Ao 1) Yo PP 4 IS 59 il sly HLais jge 0ole mae layl «¥» ady 35 944
_ (U5 o2 X 0535) + (o0l o> X0k (55) _ (800 x10) +(f0 x)

K oz o59= = Yo = = X =‘ooo bbl
< wa.?o-FooLoW Ddoo+X
\bbl =fvgal ol By )
Ib frgal - . .
fo gaIX\ooo bb\sz\?Aoooo\bm oS o0 dloe ) 1 02 Gl Ja0 0ole 39 5l eolaiul b >
S O oo

He = L8, 6yl v aen ()b ol (LB 25 Rl L 5515 alS (sl Sllw ;o 539095, sllas LS, €Yy 4l S Ve

il o D8 955 55 I b sl Sl 5T im0l
S O O o

To_ S5 oz
OF 5 e 5 0 3585 wjls (39,0 & (0,5ed) o1 1 (B 010 (552 o b ISl 12eS (g5l (glid o Jlow S5 > Cs s a0
g g yuaS J& LS bt il yiden gl (glad o Jluw S > e a0 g 05l LSS olz o)l (59, p S5 ST
LR R R
Ol 3,18 oy bl 5 0asile (B mle & jgoas yloww a5 cunl Slej e (Thickening time) lecws (o ole; «I» 4y 35 Y+
s (SoiSiw cdl ol a5 Sloj 508 & leds awdl > olgi coi 1) loww ;K00 a5 conl Slejoas (SEHING tIME) o  SoisSis

595 g0 dnsline i ala, 51 S LS Cualies «Fp aiy 3§ Yo

Syl plals g ey Sl oo Lol cunlis” il QT $95 Ols s W\JL_,’_A A o a5 Sloj a5 Il jo .cslids il QT 9 039 b Ole g5 WS 0
el S (SanSaw ooy 5l Ghan ol ojlgen

S O oo
L sloailw 4 UL 355 5 (6 8ol Y ol jl oniile, caand G s 2 13 Wl jle (6 )5 Lo Olilos Slaal oy S «P» a5 35 Y-

Sl gladlg) cuty (ol (sLad 5o Sl &5 > 5l (6T sl> Y UL sl 5
LR - 4

Hlalobe Sl ol DleS 5 «Fr aiy 35 -Y-F

2,18 Glosw adgl Cunglin o 1, 1 oy yition (ol oo LSCas ool ¢l 5l los 31 (g0 (—CVS

Dgdign Glorw Ggamlilyonn g 1iSly e e rals el = Gy S

(sl yoed Joe g ) 035 oo J5S |y losw (o oloy <= CrA

IS o s (A 5 s )0 (53l S S 3, sa ewrd] sl gl yied Ja ) Lol> & )l,> < CAF

oo oo

Hp =65 =6y, ot} S sy 8l s a3 51 oS g Y+
Ty = Oy.. — Hp

oS oo 515 (398 abuly )3 1) Conl ot ooliiul olKiws (ygemsl S s p (Ty) ek (25 5 (Mp) Stally 5351,5 (61 a5 g3l

YA=0;, — 6.,

A/v=0y _ —YA

} =0, =50/ Ibs
\oo'ﬁ:‘r

Ibs
\OOftY

5l sl O jle o cons sl oo by ol o] Cawsas #O /N Ll 0s oo g Soslasl laie S Jb o

s ZYART A
@S = _ =
£0 £

Al s zmoro ban 3T 5l plaSzs (598 Dloendsd @ dzgi b Lol ccasl 00 )5 pllel prons 4y 55 lgacas |y (F) 438 iomw olojle
LR R A

=o/loo\OL %o /N0




1FoF ol (90 3T ¥ W gl 415 S 4 it i 3l yoko fov @

Sl 43,5 1,5 oolicias! 5530 sz gt Sk ploS Griffith&wallis o jBgs slops 5y adds yo YO &S
59,8 dae (F FRUSTRRR N g oae (¥ gl sae ()

(Ys\)o}ﬁ“w&e»)

ilse YV G Y8 Jlia b gallao Lo YY) 6 YYF &Yl

S Gy a5 g ol duw oyl el TML™ g LT cMLT'T ™Y slagf (g1 o Jolito o 50 Jlow ol 39 530 siol)ly duw YYY &S
fascowd g0

s - e - g9 505 (F G955 - lsl - s (7 @ - @l - les (v @ - g - 5,5 ()
§,15 J1 G0 ol )b plas byl )8 oy 35 Soww (NON-interconnected) oo s Ol pa> slad gz VYV &5

Foe el (F Sy S (¥ sl J&s Q)
9,05 (55598) o (Fumaly ol oINS ay Al Sy 55 HLid s 54l ginl lizho 13 o Sy Jlglyandd 3l 53 YVF S

O Cales (¥ O3 S (¥ O3 gt (¥ & ()
Cdl g YPsi Jolo x ataii o ,Lid il g 1opsi Joleo olo jLind el .t asiice ploj K 53 Ju K & K333 olo algi yo YT &S
ty L) 50 (JmS g ol (o) Y aails 55 ;Lid i Ly (5l Wlgs o0 590 pIAS .39 0 oulive FPST Jolao Jou 43 ooz abail 5o ,Lid

ol Cawyo

well f<Ap<?® (
.—®_._§ Y<Ap<F¥ (¥

X y
Ap>#5 (¥

2d d Ap <¥ (f

ol GBS Bl ki L iyt 55 9 91500 ST ELBN il i o8y B S £l ioFho Sy 3 2 5 o 6 95 lrale y3 VY5 LS
Fabl Wilgh o yudis i Cdl 3l Hlade ESTas

fo (f do (¥ Fo (Y Ve O
ol (! (Damage ratio) comwl o .Cawl o/ A plp o S8 o350 Sy 40 ol o (productivity ratio) ooy Comd =YYV V%

Fogu o0y
o (¥ VIO (Y o/ A (Y o/Y (

4y (6999 Ol poxe olST g oyl ol o ply Yooo HLid cdl 451 g uily gd Yoooo T sl glad g g Yooo00 i yyse Sy glait ,51 Yra &S

(S oy W= V) Sl iz (ft7) o350

- Yrxio'' ()
Cf =Cy =YXVo E YY1 (v
¢="%"e YYXyo' (v
h=oott vyxyo© (¢

S ISl g g 3l Ko Jliio buma 55 1) Gl 5l acgazmo plos YA &S
S5 - e 29l = iy - e (¥ G975 = e sl - i - ez Lz 25 O
b sl - s o ity - 580,5 (F e (ol = Lid - il - (pemm L (T




@ fov 5 gl 515 9 4y ity sl ko 1FoF gl w903 T ¥

Uy htrgot SLE0 1 T )0 & ol U gy S U &0 4 o Joklkin bagme Ky 33 Sl 0l 1 o5 Sl iy Aslas sns g 3 -V Fo S
9 Joksio Lo (g S319 0090 pIS Lol (yloj 41 S dry o HLAS Jol 4 o oo Uy 9 L0 & S s 2 LS 90 A o CliLUw Uy 9
fapo oo L 1y Jlow
2351305 Jlw 53, Sbnnsli (K0l ST 58 Joice Lama ()
2IESTS Sl 53,5kl o Kasls ST S Joilsie Lansma (Y
23S Sl 5 8,5lon (K0 dlipST5 Jsidse Laosme (F
2351305 S 53, Sboss (Ko ST Jdiee e (F

Cunl 1 JSb allaa (53189 o gl 51b gionio o (5l Al (2 FSHOF 1390 plaS Y FY BT

.g 1002 el 5 31 IS il ool &S BISE 5 ol ()
SosT T Sl 5 Jlom SVl o 5 S 3 b 2115 (T
§ o2t e SrsS (BUS il o3l 45 S5 5 s _lsl (F
o %000 020 040 0.60 0.0 \1\.00 WAL pagliel S8 93 (S8 oS 53 (oo Dl (F

Water Saturation (fraction)

Sl Jair Alwgy o b Iiio g3 5 (SLBOOIS 4 dzgi b sl Al wolds o b Foopsi olx ailas o JTousl g 28lg jLid el ,SI_YFY &5

1
(q=VoAbb ,u=Yep,k =Voomd,h =10 ft)
day

f(f Y Y (¥ o/d (
ol 31 5L T 13 oy 90 Wb 0 Jsb 45 (lo 39 ol ¥ oy derepus] aol sl oSl poiad (BOSICY Jlasl b ,51-YFY &S
TS 50 (Sl 4% Sdgyiad (PO 1 b Il 4 ol Sy g 0k S|

;.XS‘SA: s (F g oo hal Y Dgd g0 iy )L(’P 4 g g0 wlpee ()
ol y s ST M e (et (512 ol 0 et 02> by 51 (N) Lo oo o3 )l Jlad ol 45 gLl 3350 Sy yo —VFF &S

98,5 ool (495 o0 b 4y Comund (211 yiol by a5 31
E

F F F
Eg )oﬁ—Eo (¥ Eo+mEg ol o F (¥ E—f PR B «x E, »lp E_g O

Cuwl 00,5 puondi jadz G5 oo g ol ool adgi J px> Y0V o Jolro cblucil o3l b (651 (3500 S 50 _Tf’ég
a8l ol %Yo (f a8l jials %Yo (v a8l yuolsdl %Yo (Y a8l als %Yo (\

(53853 OYluw Sl (5318 320 52 4.5 )L Slw) 5318 20 562 9 5 > Sl

il o WA BT Jlga b 3allao Loe YOY G YFF &Y I5u
il 0 1YD 6114 &YIguw b @3lao L YA G YOY &Y 15w
il o YYO B YT+ Y15 b @allao Lue Y5O U Y5+ &Y Igu




@ fyy W g ool 5 S 4 it i ol gk 1P ¥ gl 9037 dolieuly

9 sl by w25, b b 51 b)) e gl 5 g)laz Ay S paep e shdas (Glad B o mlem 55 (53le0 (L > 0 €D Ay IFVYY

e g0 (i 395 il (5 i (5,0l DogldS (5300 Alg) B o oy Sl ay s (e
LR S R 2

D9 oo dumlima iy alaly 51 (Np) am g0 ae Gray iy, o «F» 4y 35 _YYF

—0.)D"
Np = fav/mv—gC(pL Pg)

oL
el gle x5S O 5oy 5D 5 JISz Py gle > PLsb b, o
S O 0o o
1 w2l Criffith & wallis o360 slawss, adss o «F» iy ;35 -YYD
sluyes3, Anr:lﬁar il 00l ool 39,8 dry ygdy due
q, Mist v
qg+4dy, qg + qL J
100 A
33,9 sue- (9, +q; )/A) /gD Sg,8 s 5
g

(*s\)a}*wm)

blo VIV G Y5 Y15 b allas L YTV G YYS Y5

(non-interconnected) s é ol is slad v 5y 56 S50 2ol g ke JHSS Slawlbre 1o K0Sy 4 Jate Sl €D aiy 3 YYY

o olyas 5w PR . e
J,J,J:T Syl Sl ez bl e 38 S
<. o
LR R i
dp__ 4 el 1 L i i
—= el 18 5 Bl alaly ( glalginl Slaisee o Jlow S5 Jlubacs (b, gl «P» 4o 55 YT
dt  ch@r] '

o (§ i (Sl ool 293 (I8 (92 9 )10 Se S ()35 glads pgo i b abadi S5 50 jlid cdl o wel aeine (§98 alal) 0 45 jebiles

308 G 3Pe Caalies g oo o g0 4

S O OO

—quB_ -t »
= mEl (W) ol aladl 2 o ol> 2 a4 by e AP ails Slp «¥» 435 YY0

Cdl il oS ole 5l alols uin o culby ol FPST Lid cdlwols 5 d alols 4y LS 55 YPSI Led il olr 51 Y alols 4y X alais 5 5,b
w35 Lo cnlpln 058 s0 Golesl T G, S 31 o g 315 ol 3] (5 5aS alols ob el ot @ly oS 5 ol G gz Y Al o el ity lid

ool AP > 5 QTJ)}A)QC?M

oo 00
S o BB cds glal =V = slien O glusl— Lals LB e i gl o &S, BB e gliil 4y a g5 b <Yy a0y VYR
Som =)= Swe —Soc
= #Sywe =)= Swe = YSwe = Sye =°/)
Som =Sy =FXo/V=0/%
oo 00
\ \ . -
DR:E=O/A=\/YA A5 oo (Damage Ratio, DR) Cowl cos o 250 50 Cand wgSiae 4 €1 4y 35 YTV
oo 00
.Mjsaml)d)‘émgdoj)jyiw‘dﬁ%&fl}}c\b{\)gpgl{ C s ganzmo By 35 51 plaS zeaay YT A
Y AW, _
=W APG = AW, = CW,AP = AW, = (YX\o " )m(t," —1." )h)AP
c

= AW, = (YX1 o7 )(¥)(¥x10" —1x1oM a0 (o/ Y)(Yooo) = ¥ex o ft'
e oo a5 5l plaSzs (398 Dlownsgi ub Lol il 00,8 odlel rmeo Fuly (lgre s 1) (V) 4 38 roww (lojles




1Fef oyl pw (390 3T oliewly Wy i 515 9 4y g g oyl gt fVA@

i ISl 55 51 Jodstie Lame 50 (Kot (oo 2l5l5 5 )88 ¢ Jemuiliy 55,515 «Pr 4y 55¥FR
D 6)‘°ﬁ LSLQ»‘B LSW)L&S (o> ul’)—" F5 e g

S O OO
b oSl Jedl s alolas cm g pd il pdaST3 o Sl 5 8,8lan o F0n adilinST5 e Lame a5 550 50 «Fr aiy 35 V¥

Jol 4 ye Frie U 5 Gl 4 Cond a0 JLE8 g Ay Sliie Uyy gUyy e L2 U o] 1o oS Cosl Uyy FUyy = U S50 4 Jlw

S O 0o o

i g ol omd 215l laloged (W alais 5 sited Coll ol b Bl bghs & g0 0 cd olsly lologed aSul 4 ax g5 b« &y 35 Y F)
aS el S5 (5,08 4y GBI wilas aF | ail o wnl Ty GBI ailas ojlail a5 B jo pnd all Kl sl o L] o/ ol gbal jo

s BS (49,0 &8 > gz K00S0 ¢l (mile 5B g0 5l plaS

o0 00
v/ oAkh
AP =LS =S=——AF el Ol dtigy Jlid Cdl €Ty aiy 35 VY
Y /oAkh qu
Y/oAXo/\XYo ¥ e
S=—  foo=—=Y (o2l oaosls slael (6 A b
Yo AXY Y
o0 00
Wl Cawd 4y bl 5l Lad SIS ae ley ioe €Y Al F VY
y
_ uCygr
X5/ vYAKk
el Slel5 K g (e o Sl alole 1 e Jodss @ Sl 40515 C 5915 W o3s8 ala, o
ty k0
Sy oo i )Lid Zl jgae loj o SlglF b g3 b t—* =k—‘ =— 598 o0 oaalive abal, pl 5 &S jobolen
Y
\ Y
oo o o0
F=N(E, +mE,) el e 4 99955 T 09 5226 2 L g el e o sl «Pr iy S YFF
- F
:E_EO ZmEg ..))5‘ Cewddy ‘) wlmdf)bwwub;@ Eg o> g E_EO )‘Q}oo p.w)l)
o0 00
)0 S (o p iy i 4 az gl b <D 4y S VFO
I _ 0P e
0P T e

o bl Lyl 5 e
] @23l Seals sy Vojlf@qo%).é Ol el coauds oo Q}éw)a)'lfrgow)o Yo o=

(53893 OYlw SWilso 5,19 0 34 531> Flw) 55319 50580 9 51> Sl

Al 0 VA B Jlga b @allao Lue YOY U YFS Jl5m
il o0 YO U 118 &Y15m b gallao L YOR B YAY &Ylgu
il o YYD B YT+ oY b @l Lue Y5O B Y5+ &Y Igm




	1
	2
	3
	4
	5
	6
	7
	8

