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| PART A: Vocabulary

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

I-  Animal welfare science is an emerging field that seeks to answer questions —-----eu-e- -
by the keeping and use of animals.
1) raised 2) resolved 3) settled 4) evolved

2-  The low soil fertility problem can be ------——--—---- by applying the appropriate lime and
organic fertilizers.
1) traced 2) preceded 3) mitigated 4) necessitated

3-  The chef furnished his assistant with very explicit instructions regarding the ——------ennne-
to be used for the new dish.

1) properties 2) aesthetics 3) ceremonies 4) ingredients

4-  The problem of power cut was so important that we decided not to bother about the
other -----=-mevnv- -- issues that were not much of a concern at that time.
1) gradual 2) peripheral 3) tranquil 4) lucrative

5-  Everybody knows that Ted is a chronic procrastinator; he ---------—--—-- puts off doing his
assignments until the last minute.
| ) spontaneously 2) marginally 3) habitually 4) superficially

6- The world's governments have made a joint --—----nmmnmm to significantly reduce
greenhouse gas emissions by the year 2030.
1) malady 2) determination 3) involvement 4) pledge

7-  Scientists do their best try to —---- - themselves from their biases and be objective.
1) detach 2) delete 3) ignore 4) strengthen

8- The local businessman accused the newspaper of defaming him by publishing an article
that said his company was -=----=e-eeue=- managed.
1) seriously 2) centrally 3) poorly 4) crucially

9-  Landing a plane on an aircraft carrier requires a great deal of --——-eeeeeeeen , 4S8 You can
crash if you miss the landing zone by even a little bit.
1) determination 2) precision 3) rationality 4) consultation

10-  New growth of the body’s smallest vessels, for instance, enables cancers to enlarge and
spread and contributes to the blindness that can -—--—----—-—- diabetes.
1) cause 2) halt 3) identify 4) accompany
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PART B: Cloze Passage

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

Estimates of the number of humans that Earth can sustain have ranged in recent
decades from Iewer than a billion to more than a trillion. (11) =eeemememeeeeee , since
“carrying capacity” is essentially a subjective term. It makes little sense to talk about
carrying capacity in relationship to humans, (12) =—==meeemeenee- and altering both their
culture and their physical environment, (13) --==-===-=---— can thus defy any formula
(14) ======eemeeeme= the matter. The number of people that Earth can support depends on
(15) ~=========————, on what we want to consume, and on what we regard as a crowd.

11- 1) Itis probably unavoidable that such elasticity
2) Such elasticity is probably unavoidable
3) It is such elasticity probably unavoidable
4) That it is probably unavoidable for such elasticity

12- 1) that adapt their capability 2) whose capability is adapted
3) who are capable of adaptation 4) who are capable of adapting
13- 1) therefore 2) because 3) and 4) next
14- 1) might settle 2) might be settling
3) that might settle 4) which it might settle
15- 1) how we on Earth want to live 2) Earth where we want to live
3) where we want to live in on Earth 4) where do we want to live on Earth

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:

PPE Programs

The objective of the Personal Protective Equipment (PPE) program is to protect
employees from the risk of injury by creating a barrier against workplace hazards.
Personal protective equipment is not a good substitute for good engineering and
administrative controls or good work practices, but should be used in conjunction with
these controls to ensure safety and health of employees. Personal protective equipment
will be provided, used and maintained when it has been determined that its use is
required and that such use will lessen the likelihood of occupational injury and/or
illness.

This program addresses eye., face, head. foot and hand protection. Separate
programs exist for respiratory and hearing protection since the need for participation in
these programs is established through industrial hygiene monitoring.

OSHA requires employers to conduct inspection on all workplaces to determine the
need for personal protective equipment (PPE) and to help in selecting proper PPE for
task performed. For each work site. a certificate must be completed which lists the
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17-

18-

19-

20-

findings of the inspection and the specific protective equipment needed. These duties
will be distributed between OHS and supervisors.

The office of Health Safety, in conjunction with supervisors, will conduct a walk-
through survey of each work area to identify sources hazards. including impact,
penetration, compression, chemical, heat, dust, electrical sources, material handling,
and light radiation. Each survey will be documented using the Hazard Assessment
Certification Form. which identifies workplace surveyed, the person conducting the
survey. findings of potential hazards, and date of the survey.

We understand from the first paragraph that achieving the ultimate protection of
employees depends on the use of ~--—-eemeemeeme,

1) a PPE Program 2) safety measures

3) protective equipment 4) a number of measures and controls

The survey mentioned in the passage is conducted by —=-—-eeeeeuee- .

1) employees 2) OSHA 3) employers 4) supervisors

It is understood from the second paragraph that PPE programs do not cover -«--eeeeeeees,

1) respiratory tract

2) digestive system

3) non-occupational injuries

4) illnesses

According to the passage, the findings of each survey are assessed by -—-eeeeeeeaeees .

1) employers 2) OSHA 3) supervisors 4) conductors

The term underlined "walk-through" in the last paragraph is closest in meaning to —---

1) detailed 2) defective 3) characteristic 4) dynamic
PASSAGE 2:
Non-Destructive Inspection

Non-Destructive Inspection (NDI) is the examination of an object or material with
technology that does not affect its future usefulness. NDI can be used without
destroying or damaging a product or material. Because it allows inspection without
interfering with a product’s final use, NDI provides an excellent balance between
quality control and cost-effectiveness. The term NDI includes many methods that can:

1. detect internal and external imperfections

2. determine structure. composition, or material properties

3. measure geometric characteristic

NDI can and should be used in any phase of a product's design and manufacturing
process, including materials selection. research and development. assembly, quality
control and maintenance.

Non-Destructive Inspection (NDI) is a method of materials characterization very
important to the materials engineer. Problems and defects of all kinds arise in the
development and use of material devices, electrical equipment, hydraulic systems.
transportation mechanisms and the like. However, an extremely wide range of non-
destructive testing methods are available to help the engineer to examine these
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22-

24-

25-

different problems and various defects in an assessment of materials and under varying
circumstances.

Commonly used non-destructive methods include liquid penetrate, magnetic
particle, eddy current and radiographic inspection, ultrasonic inspection, tomography.
and real-time radiography.

The underlined "it" in the first paragraph refers to —-------—=-——-- .

1) product’s final use 2) examination of an object

3) product's future usefulness 4) NDI

The three ultimate goals mentioned in paragraph one belong to ——--—eeeeeeeeee,
1) a product’s final usefulness 2) problems and defects

3) NDI technology 4) methods of NDI

The areas in which NDI has the most uses are mentioned in —----seeceeeeee,

1) paragraph three 2) paragraph two

3) paragraph one 4) the whole passage

The last paragraph mainly discusses the —eemeem 0f NDI's.

1) phases 2) goals 3) methods 4) materials
According to the passage, -----------—--- make the most use of NDI's.

1) materials engineers 2) technical inspectors

3) quality controllers 4) production system designers
PASSAGE 3:

In 1989, the oil tanker Exxon-Valdez ran aground on a reef in Prince William Sound in
Alaska spilling 11 million gallons of oil. The spill fouled up about 1300 miles of
shoreline and caused the death of some 300.000 birds. One of the most vibrant
ecosystems on planet Earth was gravely affected by this horrendous disaster.

Now, about twelve years later, journalists and television news reporters have
returned to the scene to look for signs of lingering damage or alternatively of positive
healing. It comes as no surprise that they report they have found both. although the
balance still tips heavily in favor of damage.

On the damage side, oily residues still continue to mar the beaches while traces of
oil are still staining the waters off the coast. The once bountiful herring population is
now drastically reduced, thus affecting the entire food web. Earlier. 2600 sea otters
had perished and there are no signs that the sea otter will ever recover from this initial
blow. Many bird species have also similarly not quite recovered and this includes
species such as the cormorant, the guillemot, and the marbled murelet.

Equally serious, if not more so. reporters have discovered the presence of
polycyclic aromatic hydrocarbons in stream beds at concentration levels exceeding the
maximum allowed by the state. If prompt action is not taken, these hydrocarbons will
continue to harm and possibly kill young salmon for years to come.

Human destinies have also been affected. The livelihood of fishermen has been
seriously threatened and although in the days following the spill. they have
successfully sued Exxon company for damages, they have yet to see a penny of the
award. This is because Exxon is appealing against the award of US$5 billion. While
waiting for the appeal to come through. bitterness continues to be rife among the
fishermen.
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29-

30-

On the healing side, reporters have noted that the bald eagle has made complete
recovery. The outlook also seems good for inter-tidal and sub-tidal communities.

From paragraph 2, you can infer that -----—e-eeeeeee,

1) televising the actual evidence is the best proof

2) the effects of an oil spill takes years to overcome

3) healing always takes place after an oil spill

4) journalists want to report the truth

"The concentration levels of polycyclic aromatic hydrocarbons are very high in stream
beds". What inference can be drawn from this about the nature of pollution?
1) pollution levels are getting higher.

2) the outcome of an oil spill is hydrocarbons.

3) pollution from the sea is filtering into the rivers.

4) the outcome of an oil spill must be constantly monitored.

From paragraph 4, it's inferred that ----- ,

1) salmons produce their young in upstream rivers

2) young salmons are hatched from eggs

3) salmons like rivers for safety

4) young salmons are born alive

In general, an oil spill ---eeecemaeaac,

1) causes the death of thousands of birds  2) causes the death of thousands of animals
3) affects the entire planet Earth 4) affects the ecosystem

The fishermen's bitterness was increased because -------eeemeeev,

1) they are afraid they might lose their money since Exxon is appealing

2) they did not receive any money from the award

3) there is no more fish to catch

4) their environment is destroyed

H w300 S Yo lro o pwritigo bl ) Slusl

=i 3ol C g K) founl plas o xuy + yuy = Yu Aol Glaa (L i SUSA) 2300 b9y Hoolaiwl b -Y)

(Wi olgdo
—(\'+k)y—k 0
u(x,y)=Cx"Ryk (v

Ykk

u(x.y)=Cx

u(x.y)=0Cx (r

u(x.y)=Cx"" v_l‘

(f
uy(x,m)= Fsinx+AsinYx g u(m,y)=u(e,y)=u(x,0) =0 .uy + Uyy =0 s g -YY
fewlplas (e<y<m , o<X<T)
u(x,y) =ftsechmsinxsinh y + Asech yasinyxsinhyy (\
u(x.y)=¥cschmsinxceschy + Acschynsinyxeschyy (Y
u(x.y)=¥cschmsinxcschy + ¥csch ymsinyxcschyy (¥

u(x,y) = ¥sechmsin xsinh y + fsech ynsinvyxsinh vy (f

forum.konkur.in



www.konkur.in

Vindi 247F  (IYAY u5) = (HSE) Caw jhanme 3 sons] ccadilagg 09031

Coawl plas ¢ 5 Alins (W(x,s)) ook lg> LY bas -YY
W =Wy —W  0<X<o,t>0
w(x,0) =0, w(x,0)=sinx , w(o,t) =)

} f\'
W(x.s) = AeX s' 4+ +Be~XVs H Sm\

(s +\')
W(x.s)= Ae“[: +Be \m Sm\ &

(s +1)
W(x.s):Ae"\ISTT,L x\/: _sinx

(s +v)
W(x.s)= Ae"‘v[s_”ﬂge—\*j;"_ﬂ sinx

(s +\)

Sl p'.lf g dgy J‘,&u‘ J.ob -Y¥

@M_r z d_|

&l I il cad i i f(X) =x" (VX)) O gm0dm Lgld 3590 Sy jo F(X) ool U -Y
Soww! Plaf .g(X) é._»U L),l 0 h—w o a, )lu\.i.n wwal g(o):\' ) g(x)=j'f(x)dx

A
—
Yo
A
— (Y
YA
Y
Yy

f
LI
Yf

] Sy ) daalgy 31 S pIAS & yguo ] 58 bl f(z)=exp(Yz +i)+exp(iz") S1o-yp
f(z)|<e™ " +e™™ @
|f‘(z)|$e"x +e ™Y (v
Y

|f(z)|£erx reb X (r

‘ K A, 1
If(z)|<e™ " +e¥ % (¥

forum.konkur.in



www.konkur.in

A axivo 247F  (IYAY u5) = (HSE) Caw jhanme 3 sons] ccadilagg 09031

Seasl plaS W=Z =) Jias e D={z:|z-1<),Im 20} Lol pyas -FY

v (¥ Q\

\
Y7(=1) oo &yl je Wil Y(-) =Y'(-) =; s y"+\9y'y+fx"=o Lo 3 Sl ¥(X) 51 -YA

Sl plas
—\# (
—=A (Y

A (Y

\F (F

\
O ,.I..\S‘f(;x-\)'y"+(\"x—i)y'+\‘y =0 Usle wlg> -T4

Vs

\ s X VAL \

y=(=x-1) T[¢,cos——In(=-))+c,sin—In(=x—1)] O
Y ' ¥ Y ¥ Y
\ Y \ \f \

y=¢(=Xx=1) +¢e(—=x—=Y) In(=x-1) (v
Y Y v
3 )

y=(x-Y)""[fc,+¥c, In(=x )] (r
Y

\ = 4 \ Y
)’:C\(‘Y—X—\) +C‘-(‘;x_\) (f

X=—=Ffy+Yx+osint
Jomniil ps 0 GYSlro olwd jo aS y (1) &b -Fe

fow| plas 0 FR—
r 3 {§'=—Yy+x

(‘,'__v x_dx
Todt T dt
v(t)=ce ' +ce" +cost—ysint (\

v(t)=ce'+ce " +cost—Ysint (Y
v(t)=c,e ' +c,e” +rcost—sint (F

Y

y(t)=c\e‘+crc' '4ycost—sint (f

forum.konkur.in



www.konkur.in

A ki 247F  (IYAY u5) = (HSE) Caw jhanme 3 sons] ccadilagg 09031

ol 325 el yisd oo (gl s U Uolao gladid; Ty o Ty ST
X'y +x(ax—Y)y' +(bx+¥)y=o
(K #0 g uiiund olgids A slaslb ga) fog salas JSD plus & LUl p 8 O a0 5o

a0 a0
ve=Yy,In x+x"ZAmxm .y\zx"Zam.\'m O
\

o o
y*zxr“zAmxm . )’\zxr‘zam‘\'m (v

w0

o
r=kv . Ty m =xh p m
ve=ky, Inx+x E A X" |y, =X E BaX (¥
\ .

o w0
NETOER, | , Iy .m FRPEOR m
Yy =Ky, Inx+x ZAmx . Y, =X Zamx (f

(Sl N 4 o S 20l T (X)) Sl plas J.x.lo(x)ln xdx 1,80 Olg>
=xJ,(x)Inx-J.(x)+c (

—xJ,(x)Inx+J (x)+c (¥

xJi(x)Inx=J (x)+c (v

xJ,(x)Inx+J (x)+c (f

Yol plas 5 (5500 polio b aliuw 339 oly g ooy polie

x"y"+X,\"+7LYy =0 ,y())=0, y'(e)=o

Yn )\
n=\.Y,.. .¥y,(x)=cos(( z )inx), 7»,,=("ni\)% QO
SRR ) | v ot L T
n=o,\,Y,... ,¥,(X)=sin(( . )-‘:-]n\) )"n =(Yn i'\): (¥

n=o\.Y,... ,¥y(x)=sin(nninx), A, =nm (¢

n=\Y,.. .y,(X)=cos(nrtinx), A,=nm (¢
{ oAU b

Sl plas J = I £ R du Y s

u

o

\ T _,8—8
—[=—tan""(—)] ¢
8-y b

——[—+tan" —] (¥
s+a Y

\ S

[——tan"' =] (v

s+a Y b
)\ T y s+a
—[=—tan™'(=—)] (¢
§Y

forum.konkur.in

-F\

~FY

-FY

-¥F¥



www.konkur.in

Vo andio 247F  (YAY o) = (HSE) ces jlanzs o S coadilage 3031

@
In t Y tloadl ) Toww! Cuw)o au ¥ plas 0gd 0 iy i F(X)=I e't"—‘ dt ojgea I' b -F2

(sl L(Int)=J.we—s' In tdt &,e0u
['()=L(Int)=Ins ¢\
["(W)=L(nt)+Ins (v

I"(\)=sL(Int)=Ins (v
["(V)=sL(Int)+Ins (f

(1 Kaolis Sg0 5 9 11yl por JUi N Ylaaw SeailSa) Yo 3 )3

foaml plas 5 JSG 50 eulesloylis 31 Ll ‘}'S.&b& b gl 3l 0,90 Fx Sapd > g )laie -FF

y Qr="m_
§ Cn.d')v;\.e...ob-‘akN 41
o~ — m
o “r=fj > Ceowe & A YKN (Y
PY=AkPﬂ w‘)mbn\VkN (f
pal
H"]:'A §a0

P, = fkPa

fosl 4l p D9 i Jlow sy gyg) JSD @ azgi b -FY

Y ()
—
Y ¥ (Y
; VY (T
[ Y¥F (F
> L
—_—
_
Ib
p=VN—C
Juw ft

forum.konkur.in



www.konkur.in

1 azieo 247F  (IYAY u5) = (HSE) Caw jhanme 3 sons] ccadilagg 09031

bl Byl )0 Col slamie 59 » Q Glagly o o LR gl b S (il 2 gl 5l 3590 jslls —FA
RN WTY) o g ,;,é,) 3l “.T)b oy .hu,; (h) ol dAxmie g S O alold ﬁ'a.g_iu.n Cawd 4 adaly P‘-\S
YnQR'
h

h} j)_Mo o TOR"
AT

e Asep h O
YnQR"
vh
raQR"
vh
ro PO S50 b gl oll i 45 330 93 o yie V)Y Jsb g yie il Y7l L dlgd o5 sk 5ol -FR
oo iz gl (390 Ok pun s oS S 50 0/ 08 1) (g090 STasl cu pi ST 09 00 Jhiia 13l DS

(Y

(¥

g =10 Scaul &bl
S

Yo, F ()

YVY (Y

Yo (¥

fo (F
sl (gl iz ol Vg A e 50 45 o i (25 4 AB o )0 (lloaSisins gy 5l 950 F 59500 jlaie -0-

3 YYYde (A
Ym

2 flooo (Y
= $Ybdoo (Y

y:\oooo

mr Qcocoo (f
Fm

B F

P IPPIT I I T T 777 7777777777777
7 g (40598 g 9 JB2) Jlw (pls> (525 9 a8 Job) dlg) s Olaiu @ dy b3 SO (59,0 jLas el -B)
A (g sWeg S Gaani 10 (551,50 S8 pdie lgasdy ANl co L pakie ddud IS Cal dinly Sl Cas pus
g 00 p )lf s Al p o5l>
b Sl Jlw d05580s 1 Jlow Sy ()
dgl laz jlas g Jlw (Jo oSl S s (Y
Jbow Sy ol yom 4 alg) (65 5 a3 (V
JLd Sl gl 30598 g caly) Las s (F

forum.konkur.in



www.konkur.in

\Y axie 247F  (YAY o) = (HSE) ces jlanzs o S coadilage 3031

o,,o;lc.,il.’v‘,a,z,!b,_,gol.gl,g_ﬂ Mgw,ouwﬂ\gi &w,lL,U.J el 3y A5 ey ol
HLad Sl ) e Yol Dlg wia wuled DU 12 a4l p o F Cs pn b poiinl A5 5 300 Y glai sl L gl

PN @Sl by glp 1) e (5550 E0) 8 g DT e 00 Legema |y Geny g Wy (33,0 (SiSae!

4 m “e
S g=‘°_r s
S
ls2

\m £4 (\

b A —
-" ' ﬂo ("

- \m
110 (v
& yo o il Yo cil> mlaw g gy o il o Cobl adado phaw b ()12 8 O 1 Oyl JEDH Hlaie

W

woy Jlail dad jo od (Lol F il Fo oC 2t ol sl gl Calan g &S gy i Sy ¥ iy
O,

T == R e

—Boa ()

—da (Y

-Ya (¥

-Y/8 (F

K ol Gl culas oo a5 Jle 30l U 1) ol ol OWI Lals g1y 0,00 j1,8 19a ;0 6,8 5,5 O

el plaS 2 @l 2w glad sl h plp Ol oloals cu 2 el oo o s Lo wans!

K

h

vk

h

fk

h

ok

h

Ol 5 SLBD g Splacs & Ulo mhaw 59 2lrale © )l JUS 0 (s = jush ) 59T

&

29 o0

41

(¥

(f

forum.konkur.in

Al

-8y

-of

-08



www.konkur.in

Wik 247F  (IYAY u5) = (HSE) Caw jhanme 3 sons] ccadilagg 09031

9 Ky 55500 9 Ky 0)lp0 S0 lad o pd conl ouds JuSUis ailiin 9 gedans 8,123 90 51 (o5 30 851920
Juad slod il Ty 9 Ty ojlass B,k 90 slod Hlsly Cdl> o .ol Hl 5 Lboi O K‘ =¥FK, al,
Sl plas 0,lge0 90 I i

)
—(*T\+T,)
0( vH1v) (

| K, Ke [T, %(ﬂ; +T) (v

%(fT‘«M‘T\.) o

T=? \
“"'(T\"'T\') (f
SsSB40 9 7 sloyes I Foo®C ol ojlioan)s 5 O CM Ll & ognagll g3 85 S
3w 51y p3Y oo ey YoOU w o Oyly>an s g 390 3w Sg o0 0313 4,8 Yo°C i doockg
Olos 3 9900y Yoo ol (glgm 55 0T )3 (s jas gloay (goguinagl] 6,5 105000 (28 Ty 08 (b
Yol Zamre (> 90 (] 50 a0 pw o) 9590 30 4 F plaS WDal 28 Ty 8,5 Al puw

T, = YTy (¥

Ty <Ty (¥

T > Ty (F

W
o ""r_r Py Gl dade axils L g guwgs b )0 Solas il L oyl JUD! o
X

°C a'T a'T
Sl plas s — asly 30 —— ool —— =00 s k=Yo s=laa
m" ox’ ay" m°C
—\Yo (\
~\oo (Y
+\oo (T’
+1vo (F

S Gl Ol (55 gm0 AV (0 Lod 2 93 ARE0 S (59 PP Il S )0 g (L 12 (5l
PrU_y

° T-Ty
o slod 1 Ty « Silodw 4% 19K gV (Jiily das:pp ol jo a8 T—\—Exp(— )

-T
o~ W
Sl dlaty .ol o b 32> Cp> p Sgas Ao (g9, Al Alold Y g Jlow e w1 Uy o Jlw sloo: T,

ol plas (398 Gl 2> sl

J.
Nu=Prl"' O
\U
X"
Nu:""l_f-‘ R
Vv
NuzPrU.J,(.x &
\'
Nu = Prv f
UeX

forum.konkur.in

~OF

-&y

-0A

-04



www.konkur.in

VF amiuo 247F  (IYAY u5) = (HSE) Caw jhanme 3 sons] ccadilagg 09031

W laie i 3y YooK dame sles U Foo K glod 1) 0 5 old U p)2 & puur S &5 J 9003

(398 pd InY=0 ¥ 408 k:'K ol o ) sl JyolS Wiy caid b
fo ()

0 (Y

YOO (Y

Yoo (F

Tl s (gold plus

s
4

Cp=T (\
p=T(=0p

. oV
Cp=T(—)p (¥
p (('J'T)P(
cP
Cp=T(—)y (r
p=tGp

oS
Cp=P(r (¢
oP

Sy gn (5lod aSI> 50 1l po alS Yoo K 4 1000 K 5l 0,5 aude slod (p gl p IS S 50

Syl 100k U 31 aio 45 3980 (asiieo JKw ydiiBgio 3l g iloeo GBb Yoo K ;3 g culs

Sinl (ol Jo3ohed’ Wiz oo ) gk (9T ol il 03,5 o

-\ (A

—o, B (¥

+o,0 (¥

+) (F

§3900 dmmlno (315 0 1) 390 pIAS (39 M Aolao jl oolaiwl b

s Sl sle B dass (Y s Ol sle S dass ()

S5 Jolai oy (F B et 95 58 0 Sl sl S (Y

JU Y > ) o 51 PVE = Const. Syl waalyd S (b ¥ 3329 oy cod b b JUol 5

a3 co L (s pos 5 & 35 51 Splas | 51 (ol (o9 T Sy i o0

(8_‘”’)ln& ()
(y-8) P

As=R(

As= R(y)(S)In% (Y

\

= b}
As:R(u)lnl—‘ (r
(y-v P,
As=R( ik )In-P—' (F
d(y-y) P

forum.konkur.in

_$s

-#\

Al

Al

~-7¥



www.konkur.in

0 axieo 247F  (YAY o) = (HSE) ces jlanzs o S coadilage 3031

. kJ . kJ 3
LDl o0 7yl o1 chf@ HET L gead 30 G o)l TOVfE AL g3 gy o al B0 o -FD

m
R p‘.&f.? aly 0 3 9,5 Sy
VFo (A
Yoo (Y
Yoo (Y
f:‘)(; (f‘

ruoly Oldac g p o> JEU/

Ly 59y I 3lian o3 T §aml cansliio G 415 b o5 SOCALE 10 B Mo 10 A (5 iydnhi sy 55
PR ERISE TPy NEDPPCNUOR 1) SR
E
P

77
()

T

uP

Vo

il

(Y

T
i
Sl s Job 30 9 s a3 192 (slod .3 18 (b2 L Job & llidi Ao Oljlgess o] ©jg0a lga PV
L
sl 5l -‘; alold & glahii jo Jdxo py> JUES| oo & axmio 3! py> JUEDS! Co po s Ll

shy = o, YrYRey®Se/™" cooul plas axie

\
—
\F

\
A
f
¥ (r

\F (F

&p,é.&hwﬁé,.&ik‘jﬂ,&qwiai@dbmm ELLd @ 59,5 ladil AolS SO -FA
m\'

plas ool Yx)o®— lga ;0 > Sadi Lu jd 9 g o0 pukd u..l)iq Dl g alls 13 Sl gla
S

m
fadly — asly b Kg oo U pi Sily wilgi o 4l 5
S

AxVe T (Y Fxie " (\
\ooc(f' Qoo s

forum.konkur.in



www.konkur.in

\# axio 247F  (YAY o) (HSE) Cos jlancs o Fos] coadilage ;9031
mol mol L A
Ky =V——F—— g Ky =o)——F—— Cjpon lai Jlo 5 gile 9 515 5 90 50 oy JUil cups -#4
h.m .atm ) h.m .atm
Yol plaS o 40 35 5580 (] 30 05,18 51,8 Y =X has p Jolw gbdesls .ol
Wl oy JE! bilie ;0 suziSagamxe o518 518 (Y ol 5 5 50 IS Canglie I V0 Jads ()

o] LSS 518 90 8 0 Sasglas (F ol py JESH Llas j0 saiiSagams cauls jla (Y

Wyl Yo 0 lil 4 e ile ¥ (e Elad g plogiile T8 (310 plad 4 (Sl glaly) buvgin gl V-
Tl @50 i Aoz S oo yaue o] 515 45 alin )3 algd By 51 58 B9 (s

Save = YN EXYVOX V0T (A

Save =Y/ EX0 008X (Y

-
Save = YAfEXYX\o 1\

N 7 3 L
L In(y,¥)
Tl PIAS o b Ty s s S S A 535 SKiwgn Uolae  -¥)
oC A
&
Ca
at
oCy
at
oC,
C
ML gile 53 Jpbmeli a5 i 3By VY
Sl pyz D! Sass 8 G 5 (Y RGN [FE 0 | i RSy [USL v W IS E N G
bl e o JUl 808 28 G g3 5l Sz (F s S50 002 JUS 3 ple 5 51 58 93 o (V
(09000 0310 T i (o 31 E 9 A% AL GU (o2 1 50 (FALTUS Wi 45 S8y VY
S g9 51 o e (V oausT ()
Bubble Cap g4 5 s s (F Valve g4 5l jls g (¥

+UVC, =-D,V'C, O

+ L’VCA = D/\VCA 41

+UV'C, =D,VC, (v

+UVC, =D,V'C, (F

St bogs yo Solalas plaS 4y 05 V09 -V
Sz oax ()
Sz ol (T
Sy gds (7
Sgres o (F

Yy Equ. Curae

operating line

forum.konkur.in



www.konkur.in

W ks 247F  (IYAY u5) = (HSE) Caw jhanme 3 o] ccadilagg 09031

9017 e 3l 5790 Bl 33 3 0/ V0 (S 41 99959 @ule 53 F)1 e 5 (Joe s (Jel CllS p Sl o
! IS o el Epy 558590 loadly aliligo ¥l 5 ol ot S 5158 s pé

o, 7N (A

o, Yo (Y

o /AY (¥

oA (F

pa deoyd Bo JLGSU plais ablpd Gl eoliiul b sl8 3 5l aweys Fo gl 25290 b I1hes
fow! plas’ Jldes s dolee 090 o0

Yp =Xy =9 ()

Yp ==Xy +0/F (¥

Yp =Xy VY (¥

¥Yp =Xy (F

$39 oo ooliiw! pulaili slaz » 10 3,00 plaS crueski g1y Underwood doles g 59, 3
T il Jola> (Y o yge (Jolai Jorlpe slaws ol ()

Tr o Gilulaz Sl (F 5 O S Jilas (Y

8 Jyame 90 LIS ol g YU Jpame 99 5 599)9 S1yes S0 pogdle bl & SO A5 J g0
A0 Pl Jols b3 wia Xy GBISLs 0 MeCabe Jig) 4 (F529d jeali Olaslne (ogas ;0 0l
Yogu azd

o ()

Y (¥

Y (Y

¥ (f

(09l ool (51959351 yulall 5l Consl yage o Jyane paladi 51y 15 bl 1 Syplas 0929 ©jpe 5

S a Sl gjlolaz g gl sszs Ldses (O

Al L ol (G Slaad Ldoay wasly 7 4 L (Y

Al I3 kel a0 5 0l (2iS p mle S 4 5l LS (T

g delna S5 7 g5l 5 s (F

i s Capacity g Economy sla al,b puii (glads pouia 0005 pied SO 50 Jolpe olowi ful58l b

ol plas
hals Lzl (Y a3l s alzal ()
Seals , sals (F o= rals (7

forum.konkur.in

-Yb

-7

Al

YA

-v4



www.konkur.in

Ak 247F  (IYAY u5) = (HSE) Caw jhanme 3 o] ccadilagg 09031

eoliiwl o O\VL- lile b glodle Bdo> gl Qoo
m  solution
2l e gLl L g om0 sl 0ds Wby jo saigd e ol cdile Hlade 1 0ed 0
kg solute
kg adsorbent

v Sel dieudls g Am Job b gl i

saldosliiw! Jeb (all oud 4,158 Adomin wis Oldes CuSl ylojg o) 9o 00D

RO o,é? [ PURRC-SOE O BUPINCETIN gawe IF e

1o ()

\fE ot

ATARNAY

Yo (F

Btu
Ib

= Btu
ln oW sboF b gldl o )W 51 51 998 £S5 V00—

Ib %
L g,y Yoooh— P U Yee Hl g UYo Jig Clle U Jolme (glals 10 lS0 8u0lS juid S 40
r

Btu

\eoe

AT 5 1Fo i3y cite

Ib &
fow! -h—- L ol by 5o a0 b e Hlade el solaiul
r

PEUSTRRTRVSL SUE SO RN RN ol AW e gl MU e e bume U Oyl sl )
Btu

ol Yo do

Vfoo ()

\Yao (Y

Yooo (Y

Yoo (f

SloS T oo yaiti « Yo OF 53l0il dy 040 503 5l (0,8 O a0 Wiz vl UL SCS 7 0 S 30
Btu Btu

lcoo— FCT PP R PR (OO0 JN - e yles
b.°F ° p T sl Cudib g R ol

ol )

Yo (A
& (Y
(Y
Y(f

Ib water 3

sl oy 5155 0p 00 b ulp. Vo OF glodly oled Cugh) slade (551 oliws 3l aolisul b
Ib dryair

Ib water

— plypled ol gLl Cugb, jluie a5 J 90,0

w Loy o Sobbol gludl glod bl o) 0\———
Ib dryair

Btu Btu

0 d—— plpdgalyl Ol 3l ol S cud bS] culys,l
T AT iihat A ok R 2 olo ) Cud )bt Culy,

Slo S iS5 o Y

aal YoBo—— uly Ol i g bawgio
1 (Y Yo ()

FY (F Ay (v

forum.konkur.in

-M

-AY

-AY

~A¥



www.konkur.in

1 axie 247F  (YAY o) (HSE) Cos jlancs o Fos] coadilage ;9031

falid awlin g0lg0 4> (gl p g3 P BT SES -AD

Lle plegs (sla Joloe (Y Lo oyelis g wtile Lod &5 ol 3lge ()
Syor dlge (F (i sl s (F

HAtd Olblro 5 sld ) oo g jlow o Ao cBpiinnis b g Cli polio j0 L)) ) anai g )0 degoao

L S Ehaw e 9 35 Jb> 30 i b dlgd @ Fitting oG dg2 U (Sl Jlail b oy plas’ jo
OO TS e 3 Jsere o gy 45 alSis g (nl 39 g0 48 T Ol G L S (5,8
09550 4 WAl 20y Sl pa PUrge b o, e jgliieds bglas b olfiws

Line blinds (¥ Double block and bleed (\

Stopper (f Hot Tapping (¥

] 230 2 5l e AT Gl paads BB Glej s load Slgo b ! BT 50 aldS 0 Slas Oy
o9 Sl g0

o (F Yo (Y de (Y Yo ()

] (Sazme oyodiaiow (yaus ;LS Als s aiunw) Non-Closing Pressure Relief Devices < 3> 4l 5 plus
Pliot Operated (¥ Direct Loaded (\

Ballanced Bellows (f Pin-Actuated Device (v

Ay 90 s alold Jolus g oses slaosl> 31 High Level Flares alol 3lus APS o lutn! wlal
Tomw! o Az ez & ol 3l el s (ol gL YL o (Process Unit) ol ,é

\O—=Yd , YO (¥ Yo=Yo , Yoo ()

Yo—Ffo ., VYO (f VO=Yeo , Vdo (¥

o2 P JolS aill g0 Sk g (oo Olge b (oleand Slge (059 0ud Geime 4 (bakaS 59 (3,5, 5 Ju3
foal plas (Ggaw¥ypl) gilwlaa ()

b3 g5, 5) =i Seat g Spool 2ol b (Kb o ST (

ol sy el (TAR) oz pp (30313 5 ouisSla o8 (53,8 Jas (Y

e 3 Ll jsba (Blind Flange) sas o8 zels oo (¥

Lock out — Tag out — Blinding and Spading (¥

B30 F )y pld Sl alile g slaled jl (crawg ald b ilio glagy g 0u8 (g3l o3lke 50 omsy plas
ogiien il o JLida 3 &35 e (il Casly adyl il

&ls &L Boil over (f Boil over (¥ Slop over (¥ Froth over ()
Wl OO Blas 5108 oo )1 plojed jeba a5 all oo wlie g 1ime HU8 b3 ¥ )l gulys ualy SO
Slayld 4 angi b sty Lkl Cabild all el (g, adl 395 (e 50wy 0 )Ses U als )15 Jlo i 5bay
(Wiligo 0/8F ply b 1o olinebl Coulild) Sunl juda o

°,A% (\

o A9AF (Y

4944 (¥

\ o0 \F (F

forum.konkur.in

-A¥

-AY

-AA

-A%

-4)

-qy



www.konkur.in

Yo s 247F  (IYAY u5) = (HSE) Caw jhanme 3 o] ccadilagg 09031

pMlel 3 (Fldas GLS)I (51p) Jol s el zhaw 99 50 5 (slajlu AT jlas aMel guiylyd glaaaly o
bl ) Sigds g0 Jlad (5 lake 4z )0 () sl Ayl jaims jeie 9 2yl Gloladl SLET (g1p) pgo s
(API 3 )litis!

1$oLEL jiSla> 1p93 Jlas pdel - YALEL ¢ gl s pdlel ()

Y0 =080 LEL :pg5 jas aMel - Vo =Yo LEL : gl ,has aMel (Y

780 LEL :pg jlas o3l £VOLEL :Jgl Jhas oMol (¥

INOLEL jSla> :pgn jhas pMel= 238 —YOLEL : gl jas oMol (F

3 P98I Aol po 5 QI i oy bawg 5o LIS sl py S0 @il s eS hae SO 0
il ©gd wix Wl Habxe lgd 51 IS yeul p8 Aol olusl (2 ol o0l i 000

£ ()
\Yit ot V0 (Y
*——e Vo (T
\Yft ot \Yo (F

® @ ® =)

ol icamlio bagn )5 00 1 055 95550 g4 plas
i (s)sle ;850 (Y $olvdas (538 anST 92550 ()

o8 Ogole jeSis (F Sl 92550 (T

Gl Ko a5 Gl blie o a5 Cuwl (SIS) Lol @385 15l sbdptuw 3l slosig g9i JSlo a3 plus
AR g0 LS Ty 0108y ST guial B &S U el

ESD (f PLC (¥ DCS (v BPCS

§ iy Sligal b agrlge 51 5l 59,55 olnsl e

paigel donSy aen LS5 g Labolns gb e gk b Sligal ulad ()

dy a3k g3 plaal 5 Sojelg Sl s Slell sl (Y

4y slapat)l Sl y bl zalan b SLigal sy (7

@ s p 835 2 oelbs lie LS (F

xS o 9 90 5 yl2d (gl il U BB 280 @ by o UL 50 (58,5 5L plilaw 55,0
flal 428 )5 51,8 536 4z b (wled 10 5,15 () WS (0 lena] Guaad 9,0 oS 5 (S Al 50 3 00

N, (f NH, (v H,S v CH, (
LEYU-SEPRR P B PUUURIPIN POVRRRIY Pyt F ST N RC g

5aYoo LYo (Y 5,0 GYD ()

5mloco aos (F smf00 LYdo (¥

flanl (5318 4 b Congimns 1 (AU )90 (5 5lom

weolS (F oga> (Y S g (Y paianedl ()
ol (ad slapl pw plu 5l JRals b g4 plas

<l (F a, (Y e (Y gy ()

forum.konkur.in

qr

-4F¥

-44

-5

-qy

-4A

-44

_‘oo

-1



www.konkur.in

YY) axio 247F  (YAY o) (HSE) Cos jlancs o Fos] coadilage ;9031
] 55Vl Cuglyl G110 325 Olg0 51 SuplaS (gl ez (rlaondd (NS gaw (ol gl Blayd VY
s bls Slge (F o 250, (Y oS dnS T 0lga (Y Sl Blga ()
9 g0 S| SHplaS by (wled i1 )0 € 0adlly (ouuadld y2r5 pydiwr -\ T
ol ,gllaas glajl8 (Y srleons yollaas slajls ()
S e sl (F Slaze b olayls (v
Cogud oo Sl Cle d> &y S35l )8 —\oF
o kel g ST palacaunl g ol sy (Y Fa 53 o Ol eadath S e a4y el ()
s gles (F whae slaguloal (Y
090 03 D gamnn o il 30 508 w50 J3e HeiSU S ) plgdeas 1) 35190 l Splas )0
St Vo (3! (¥ Soilogty S 5 13 L 8 O
e oo Saals (F Sde gVebo it (Y

Cbilis g Aarl Syl i Sawwsy oo g HSE Cu poso (g (S03)1 5 I g T (S35))) T paaiti' g 0 4egao

oy j e
o] 4y 35 plaS pagie €osiumd ak 38 Lol Jgiume (3lg> I S>eS duoyd 0lgen » a5 Juol ol =)eF
Important zone (¥ Pareto Principle (\
Vital few and Trivial many (f Critical zone (v
Foml (a8 y 4z ole 09,5 o598 5L E9 5 P SO (05y 5 N0V
-COO™ (f -S0O;™ (v ~N*(CH, )y ¥ —-N(CH,),
STP Lyl jo A8combar jLiS o1 )8 Sl 4350 8o sled j3 suld (5,10 paiges sled cuaSo yio S px> —1+A
109 anlys aaSo Yoo Wi
oY (\
\ of (Y
\YF (Y
\FY (¥
fa! YU slod 33 (@l it 1 o6 o ¥T plas -1e4
SO, (¥ CO v Oy (¥ NO,
Coaw! ydiow ads 3 Splas GWP -1
CO; (¥ NO, (r CFC—-\\Y (v CH;
sl il JoiS ol £ gudg0 sl (JT slooau¥T ol g Jyis -1
JIse (F $35 (¥ Jit (¥ St ()
Slr o9y E¥ IS el ) OIS 3 VL sled b Sl 2 gl Sl )l AS890 (29,3 Sl aag b -NY

SlawS 2l (F anbuai> 4 (F yodasg 2SUI (Y e e

forum.konkur.in



www.konkur.in

YY axio 247F (yar o) - (HSE) Cann Jhaas 9 ] (Clluge o,n)i

foul plas (NyO 515 udg Lol ae

logyo93 50 J3938 5 i asl Gl ()

Ol )5 s alie 0 L sl gn a8l Gl ol (Y

S logi p by 4y i SLS 5 GgalannST (T

b 5L dawgi S 53 35290 &0 DL 5 &y 5 (F

o9 g0 Bi> J00 oy g WS (o0 ygue ilad 5l (b Bl g | (i il g9 plaS 50

Ol L3S (F Ogemsl pilady Sae (V rgSaajen! (¥ Ogel y2ladl gl ()

E39ab g0 JuSuli (a8 i 42 b O (105055 i1 50 (Olag

A (F A paz (¥ ot O

B (Sl G i sl JUB0 gy 4 OB AL adail G gl ddal Gl jsliied
39,00 B4 a3l plas

SDI (f SVI (v MISS (¥ SRT ¢\

G g JLAS 5l Ll pleje seba i Jiewd Vo g JLAS Gl b Dge Wge olliwd Yoo axily
Sl plas gl

3o (Y Yo ()

Ao (F \oo (¥

35 U 3lme drlen ol5ae e S8 olnl 39S (e (Sl 3 lilinl sl 1y Jrgwd B SuslS azilir
fowl el W (b gwo Yoo Dgwe )LAS
\ (F Y (Y Y (Y ()
).ﬂ 3o ;‘w‘ ER ] éu‘ Sbd 30 9 b 5‘ oy Ao G Y\’mr x> b LS C AS'“";"‘" uﬂa&.{
flaw] jads> Wl o WU p adST a5 glabold (o Jlden D9l puundi 4T Y q’.\fﬂo}iu.uﬁi L oad p 8
-y
Pyapour, Y-°C =fokgm
-y
PLiquid,y-°Cc =8°ckgm
Ave" =y ¥ A
VoY (f Qb (¥ FOV (Y fod (
M7 bl sl sty 5oyl b (Sl s pd,l S
Sl 0ad 0 sanliv OByl soyd Yo 0 3,0 3l g Olgl wojo Yo y0 Jlod 31 0L (B39 Gyeods olen

€900 3 bl Jlad Caoaw ) 33 S g g AR Z) yi0 B Job 4y dlg) SO o5 (S ST o U Sl
fowwl plas (g (ol 50 (69,8 Sty (il . Wigd co AT LA A g ool jo ey LS 8 VY

3 o bulyd g5 99 9 039 YxVo™" year™

YExio ™ ()
AFxVo M (v
asxyo (v

\YEX VO (F

forum.konkur.in

-1y

-\\¥

-1

-1\

-y

-1\A

-4

-\Y.



www.konkur.in

Yo ko 247F  (IYAY u5) = (HSE) Caw jhanme 3 o] ccadilagg 09031

S g0 JalS Conly 4 o2 3 ionsd s skl g0 HAZOP g, 9 ;Khos gliss 45 1y 115 JKB iy 3 alaS 1Y)

\ + Y = Y

Guide Word - Deviation - Cause (\
Node - Parameter - Deviation (Y
Guide Word - Process Condition - Deviation (¥
Node - Process Condition - Cause (¥
il Sy J 58 sl o 31 ! 51 SGplas ¢ 3> «Apply safeguard» -\YY
Avoidance (f Reduction (¥ Mitigation (¥ Transference (
oS Jlazal) pasiio GBPFD L (IPL) Jitus Jblis LY ¥ 1.5 S5 @il gadl,d asly G 50 -\YY
M 325> Eedy Jlial wlal ol p sl oul soliinl @y s 5l 6 ey slp (GLoS 90 ol 50

foaw!
PFD =</\ PFD =¢/¢) PFD =2\
oy 00 ,\'.,‘\
el —— \\
Unmitigated > _: > mitigated yr
Risk :> Risk 0,099
0/ ¢ o
- \
(Frequency: e ) Preventive Preventive  Preventive b A
- Feature Feature Feature 0/ 000 v
: (
yr
oA
yr

fais oo JuoSS ccuwl (CM) Change Management ass!,d soiao LS as 1) pj ol SUs 38 plas -\YF
Change risk analysis 3 y
& A Training and coaching ()

l Test and validation (¥

Review and approval (v
Actively engaged leadership

l

Communication

Implementation (¥

l

Feedback and corrective action

l

Rewards and reinforcement

forum.konkur.in



www.konkur.in

TP Rio 247F  (YAY o) (HSE) Cos jlancs o Fos] coadilage ;9031

3590 erten 3157 (e @52 pMEl g RS s S (551083 1 pf ) ple ol SLLOYL SO )0
OB g WS (08 Jos Bige 32> pOlel g ALS )0 jeTde pluew (Jy w80 E) (2lead Blge la, LSl
s 3 Al pd pIAS D95 0 @igeds (32 )5 slibl Sliles plail pus g yige STy 50 ;U 2 g0 £9dg0

9,10 duzme (il 4 3L5 oL YL u! ;o HSE &y pus

wlop (S LS (F Sy (¥ Sy S e (¥ D3y Ly pe ()

)20 &5 HSE o pow sl ;0 allyd op ynts 9 oodol a0 0 7) sl ( dxio 0oy & j0 3
LU UL SO 3.3

Sy Copaa (F slad > slacasdo (F b (¥ el (A

f iz 00005l (bl 338,53 UFL ¢ LFL s dlold juis> 2

3 (5565 ).L:> wale (Y RGN R 3 S PR

sl S50 w00le (F ol 58 wosle (Y

faigd oo (gudiwd Lol blug 31 SGplas ¢ 32> (Rupture Disk) snigd ymiin glasuss

Warning Devices (Y Minor loss Acceptance Devices ()

Safety Locks (f Fail- Safe-Devices (v

Sl o0 slodd & ) s Bg, 31 G plus < 3> «Containment Dike»
Procedural (f Active (¥ Passive (v Inherent (\
e yay) sl oo jled & Olhs ol b, plas ¢ 3> «Single Point Failure» 3 «<Redundancy»

() @ o

Reduction - Reduction (¥ Mitigation - Reduction ()
Mitigation — Mitigation (f Reduction - Mitigation (¥
T o0 (ghudiwd sl s ] 05 glgil 31 SUplas j0 b «Interlock»

Redirect hazard (v Limited hazard (\

Enclosed hazard (f Isolated hazard (v

$3,08 51,8 Jal Cuglyl jo 4l 38 plus «Confined Spaces» 4 54,9 51 L3

Precision supervision Systems (Y Blinding all Connection Lines (\
Gas Testing (f Obtaining Work Permit (¢

139 i 00l Jbgy (Mechanical Integrity Program) Slse S )LsG &elip gy 4y 35 plas’
Equipment Selection and Deficiency (\

De-Isolation (¥

New Plants and Equipments (v

Testing and Planned Maintenance (¥

335 o0 51,8 (Post-event Controls) o> 3l ax e | 505 8 05 50 s ¥ plas
Safety Devices (¥ Hazard Elimination ()
Limitation (f Isolation (v

(Traditional) oeud jhs |08 b Joe b awslis jo (Comprehensive) gol> s 05 sbe Jos jo

355 00 )18 42 gh 390 Yl 4l 35 plas
Engineering (¥ Safety Culture (\
Compliance (f Education (v

forum.konkur.in

-1Yd

-\Ys

-\ry

-\YA

-1ra

—\Y.

-

-\YY

Y

-\Y¥f

1Yo





