202043 =71 HAS! HIIA Al
1=2718Al

= H Xl



—_

7. &I Z0AM LIAEES 140 Gigt &892z 2K
ore 2127
. T AE2] 04 O] Oted Sl= d} = ol & m
[A13E . 7]1&#1] LASE Hieo] @2t HEiE BXs| Ash D
AELO E &ottAH0l UR S0tM= o =ICH
@ otA A0 O G522 2= =
T Bo Hagl et dHoz e 2e? MAEZ 240 HNE B0 DE
b SEUIE Sl 01 2 9rBi0l 0t 1 HD) HE BAO0l L5l AL
c!x % It [¢} — 5 = M =< S vl IT = (=) = =| i3
B3 SsoSC LA N ® DAEY BaEl B4S YK A D2
oT mEsaE T S0 HHS B S BO| U2 2 =H0H
O 2gAMAAMN RS Z2I|HASECH 1 &0l A S I)F HiatR 5t
N2 CABR R522A0 L0 - - L
5 =A Fegs0l 2ot O MAS20| NYRS O AIH WO 0IXls
) LHEBINA BRI =2H A2 AHIE2 o] NG oo MO £ 230 =S4
& 04 &I Ct !
O) SAAIDIE HelotH =0 =0HKE2Z
X DgE T =O0HRICH 8. "4HA AIOI2 6A2IH CIAIIZ S2HUHA FH HIE
g NS0l 28t ™ JI20 JHE =28t A2
ClED| &S AMI=2EE Z2EE U MEZHeE == F ( )2, (B )X0I] KA ™2=IF 70[rom]0IACH D
IR AsE? ot ol sAHQ XA As4+= ( C )lcpm]OICH "0l A
O JIBAD HAo 2 ()0 242 gore He?
O I 22 AD| & ObA:4 B:6, C: 280
W Do &EHEN & GA:1,B:3 C:210
o) D SEL I 25 AA:2 B:3 C: 140
©A:2 B:6, C: 420
OEDIZMN S8 AT st M2 =
Al g2 A2 9. LI FII2UHAN NE =SRE AIEE f A== AMEE
O MOt Z O FH e @ Algil XA =(H o d=r0l £al =2oli0F ot= Ol=rE?
N SIS B ASZ2ALAIDIS = F o) EEY 220 JI=SECRQ gM= 2 X6
| of
 CIED[Z2S AAAMUHMN Aeld 20l LHE Otg2 &0l W =2E UWERS ATIS0 DEEEsE A X6k
0l Otel H=7? J| I oH
b MI|gtstA 24| SEUHA A AIED 20| A=otESE ot
O R% 8o 2y i of
W = MK oEF OtEYAE Oty o ==E F20 L2F40] ML= Ads 2K
O1ADIA Ol 38N 01 ol ol

10. CIEJIZ0IA w2712 ME0l 2dsts &el0l ofd

CS-UE CRDZ20 X g|ese Seral We He9
SEXUA AZE WES HIHO| A2 == A2
gl =0 &2 AP dE =] X AHS

@AEE HH B — OOI-]:”EO“ _3“:'0-' ol w— —T'—jl @E-I; = | Eol — o= (:Ol'}\—l EI:IO-Il_ O T
— =2 2— o T g (=) 4 o L M- O /\'I j gﬁc P_CI| Xgl_o 9 A Ij _T'_l-o
= T T L = [a— T = — —i = s DA S DO
245 28lS BXSCh SIZ0l Lot 3=

O A2E WBE HE)A B =225 oalsS W F=Jl2 NSO )| BIZ B5JIE EE
BR5ID HIHs SOUHEN TN 9= = M Z2EHIt SSNGHAHLE 201 B2 B2
o o — [=) £ o L M- O
2 22AHA =0 OFTHAEROI A BHOE S&8l6le 22

M AZTE UBE RLHS RLS LG = B DL 2= AF Ol o1 O 94 AL O A= o=l oHS o
NAH =D HHs SOHEN a0 AUs 1. 8800|2024 22 ZA 2 HAE st HE9
DI|1= 22AFH =0 A0 et o=z X 22 I&?

ADE WS SOHSN ZEG0 s 2| Oh A HEol JI| HEEE AZ 400[mm]OILCt
£ ZdAIA F=1 HHe FLHSS F2L= Q EIE MEQ 3| EES &Z 400[mm] 2t
2EHOHH FANAIAHA =L, & 300[mm]OICt

e - oL N STHH dXlole EIEE HES H20e= &2

;%i_/%i}og(NOx)QI HME gXlole YEHZ =X ANE0l sXHe 20 et HAtE=SE & XIol

L= HE2s? Ot él'[]'

o) Hesm =2 =22 HMIHSH 224 XLt A2 Clof HES &X

O 2D HASETES UE(} g = gl d=2R0= && 100[mm] ol&tel 3

AFO| 24 He MT|E 5
2AMAN T= 8 HUHA 0.8 s&E ZE0




12.

13.

14.

15.

16.

17.

Z2EJIE &Xlet 2
J

ol =XloiOF & BH
A

2UlA ZBDIS FAYXE <
A8 FIM2EE?

— L .

Op °F 70[C] Ol @ < 160[TC] Ol&t
@ap o 250[C] Ol&t oF 320[C] Ol&f

O DBEIIDF Y=E BAUME QAHBSE 2
2 SR 20§, DII0I 104 EXIGHOE BHCH,
W 2ROl QIMWBE ZOIE AZLHO 1.03

B OILHOII A XSt =D1S0fO0F BHCH,
0 BUYH UMWBO| FFHLIAHS JIREO0| YO

g XFolMd= et =Ch

SIIHE S
Al E&0

ton
pa

.

Y

e

4

¥
o T
oMz MY

|

5oy
40

S
U

[
H

0% O
oM
N~
10
I

n )i
o
H

> O

=
o
y
S
10
0
o
2
iy
nz
"J"'
iz
]
(W

o ™ |o

o .

AIFHE A HE BI19 S50
A =l 0 BH=0F AN S 8= MotAlIZ!
12 == S0 H&E0l 20lU=s SsHES

2 HMIA0A S50t dHLE2Z G

2ot

O e

b
@)
@

O O A TE 04 30 0¥ >
10
=]
s
o

iy 10
>
o
a

Pl

Y
0

b EdAle THEE = P

G &Mk =H 2F AN gHez MAXNZ(
& Of LY.

W EAHONE S Lse B8R SH22 M4

B2 YNE 2 UL

=
HARE2 2 FAHFAY dMIF 288 o
OIRE20AM 248t

& FAUFAHC BIXIE Hldtol= JHE JI2H2 SH=27
b A S0 LAH H0l 25 o= O U
Ct.
@ 2 HIWE2l ot=0l HES MBI JE== of
= o AT
@b B0 2t

CI& o122l &2 WUl FH F&I|IE Sof
Hob =AEIINKE =8 dE =Mz 22 A27

D ANSH-HSSH-HLEH>R552 >3
x| = 24
—_ o

O ANES-HSSA-HLSH>FUSY -
55

B HESSH-NANSH RS >HLY S >
X = a4
—_— o

HSS8-NANEL TS -HL S
S
O T

fol

OtE2 o8 & [PS]edr?

.

¢ 0IXle S&0l ot X227

9— B — A
B R H20 QB MSA LM
AESEAEINA L4222 28t 557 St

22. 4818 HER0 gRe 42 S FCC DIEA=?

Ob HtLtS @ Otauls
A &F EFA aciotet £=0ILt

23. CIZ =120l AlR

ol HEt YO BRI S H2?

o E20 (8 294 S0 2 2RI 27
SICY,

O 2AYUXE Q6 AREHS HAIIIF H=
s MEIl e7El

W U0 HUsts +22 DA SR540]
2 M0l 2PEC

elets & 8=X=Jt =2 A0l 7=/

18. HE M= 28y CI&I|Z0| 75[rpm]ez 23S
M S2A=0AM SEE £33 60,000[kgf-m]0lH

21. 0& FI|Z0A B0t =2 HE s7RE AIEE

24. BHEE SA0UAN &It Za I 0L &

ol
=
=
=
-/

@b 1,000[PS] @ 4,500[PS]
&b 6,280[PS] 14,100[PS]
19. B2HSATY M| A0 S AlE L AN

st 8202 SN %S A7

Op H0|22 MEX = 0.2[MPalo ¢sdoz2 £t
AlEZ2 it

O A0S RUXX= ALY &X & 2R
O 1.58f O|&o oz =AAIEHES SHL

M Z28H=E S2|BE=E S0 =5 NIFYS=S of
Jl &0l 0.1[MPa]el &0 2 £=2tAIES SHC}.

Oh TZ2HH=O MHOITH Z=28 DA It
e AL =9 HIOIH 2= (1/10) 016+0]
Ct.

20. Bt=0| st d¥o=z 22 A=27

Oh UPNOB B2 R BIRS OHE BEol 2
X EZ LSO AT

O 2EH2(Co)It SYSITIP 15 MU 2%
Serol Bt=2 H I AL,

*p BFZH =2 Froudell BIEH~E SEotlh

HtHelsto] 2794 Bles FHELE =24
2otAH etCh.




N
(@)]
40
o
1
10
10
o
=2
-

I
|0
HU

[m]
-

(|

S
b

0 40 Wy @

8 8 q0 4 mx
2 Ju o

J

AT 0

-~

tor

=)
30 40 — 30
€ 4N J

0 2 4> 1o
= o HE HN
1> o

i Jw 4>

I
[ |

@® 0
oy o
O o
S 29

==

[(Al23} = 7] #2]

u

02 0°
0 g

==

D2+ NOIl Blel&tCt.

0z 0 04 02

02 02 02 02
Mo o o rio

@® 03

{0
0z
0]
|H
lo
Hh
Ok
0z
Pal

=2

ol
1O i
(@)
2 g
3 2
N

o o

> o

i

02

T
1
to 10
il
. HU
00

-
>
@
T O
0
"
=)
O
o
wn
@
o

>

0 g
1o o

g
0

® © @
o

o - n
HMES Re
o 0> Y

®

o= I>=2 -

Ux O Nx m g
>

o

Ie>S NM@ |HWY 10
(@)
I T moag

JAom o

S
H=
OF0
o

. Inert gas system® Z2AL20 4

o o

@b Scrubber= Flue gasE &

= X8 Bl

—_ 1o

©b Deck seal unit= Inert gas system
SI=E 3 We &4=E0| A6t JEAJL

= NS YAt

ap H3 LHOl 20l AFX Olde=z

Recirculation valveJdt JHEE
H SXAIA =L

Demister= Inert gas system
3 e == ahah L HOHA

st Xt& €200

0h SHEASIIC ZEE XFGIH MXEEIL

cle AJIE &t
@ EtOIDISl EEA

cl= AJIE &t

= Z¢ellh

X &%
AlZE OlLHOlE 8 GEEDE E&l
Ct.

B0

bl

b2
o
>y
rlo

=D

I8}
O

all

19| ZZ0l DOl 3AEBE
et 8oz g2 Aa?

1=

DOl dlaiotll N2 M=ol diddistth.
D2 M=t NOil BlcfietCh.
D2 M=dt N2l Mol Bleetlt.

|0
HU

rr o

O
I

P ol
10
<

>

o
|0
HU
4

F X A1

v
1o
Pa
0
_O'j
=
o
=
g
i
9

(m]
Al

JIS0l BHEZ X EoIHe &4
HEHZ RAE

SoUsIz Z222 Uels F20 BT shEo
olff RUDEI} IBHORM RAWII} Ergs
g 9Nl S Ae?
o Zeolmws O 2B B AWE
R EETE S8R Of g 2
HSTRINA S=A SEI|C SHHON e A
o2 gX e He?
0 YEI|S EUYUSE LOIN PUE NHE 2
Holol 222 NS
O SA0IL EES DUANAS 2oHH HAS
ol HEAIS S22 MBS
B 2X £ Hsool S0 Ot =S ®
S MRH 2 TEG0 B2 MOEC
MR 2H0IH AF0 NYD SSHES FTA
o 822 MOS
HEXT B F 4% WEHO IIEI BMoHE
deol @0loR g2 A7
0 SEE HOjUO RSO %I AN Hh
of 2 Bl &2 ¥L
O 2%)]0 W24 25 2% LX|E HA
of 2T Bl %2 ¥
W SEE WMo 250 WAE 2¢ L0t O
Lo Ho
X o T
G D] Lol WOzl He YL
A2A BHUSS WAL E L 220 262
2X5H0f HSoH=0t
O BEWS 97 O BIWS 57
R=FIPITE G Bl B3
UETT| A SLSEI LS SN SESEI}
ALE A2 USHI 0IXEs YHO2 82 227
o) UES WL EIIECH
O UEAZH0| ABC
W LEIIL AL
o&J|o] EEItA 2Tt W22t
HLHSl 00121 ZLIIDF QA SY 25 ZAWA
A2a HSWHUSE [0 HES OfE Bso=
RS FEGHEI?
o Z2lo] FATIH HONS2 HEE O 2
Bt
@ B2l BATI HNS2 HEE o 2
BHC
® Z2LIlo] FAEIH HOKNS2 HEE O =)
Bt
o ZIlo BATIH HXS2 MHEE O =Y
B,
0l &I X2

W=E(throttling) A2 [ B6lAl 2= 2H2?
© AET] ab HI XM= olE

@
IS
1y




o= 3| el S = T =] =
2.2 20l Ciet gHO2 BN Y2 Xe? 18. 2 100[kgf]Ql 2AHZ2 20l ROt 1[m/s2]el It
o cloisr HiHES AT o AOIC 4K s 2C2 T 2 ZL 2u( Lels IS o o
Of CHE 22X 2AUS LIEFCH [NTeloF? )
(o] el == —
@iolxﬂfﬂ 22 0 2 AHols 2+ 2ol 5 100[N] @ 881[N]
=01 ZICY, @ 981 [N
WU} Y2 NB HBD & U= NHKOIH 1 N LosTi
2= 1[kcal] = 427[kaf-m]OIC}. 19. =& 20[cm], 20l 20[m]e &2 WE S}
OE HFHIN B 22 1 F2ots AL 2[m/s]S) =2 S8 W 20120 A3 2d5= =
o Ct %;i%z oF @ [m]QIJF? (B, 29 DIEHAS 0.03
D =S 9.8 [m/s2]0ICh
13. SX0| AHEN It HHOZ B LS AS? o
% AHFUMAIC SEEEES 0[kJ/kaf]O0ICH % 0.6 [m] © 0.8 [m]
O LHENAE SEO| MBI} MFH L= JIHZ
S=cixl e} 20. LHZ 100[mm]Ql 220 $52 60[m*/h]o HHE
@AM 0|5t SHEIZI|= ASIE =)} S8 AR TR Y 2O BRRES % @ [m/s]olp?
A2 ZI|9 AHEZIF 2 ABHCY. Ob 1.47[m/s] @ 2.12[m/s]
O LHXSE 0O|AS = = o = .
Qj}?}:g OH§O|,|E|I|| iljli OlRel =g g8 @b 3.14[m/s] ©b 4.12[m/s]
] 21. &b 200[mm?]2 2Z 0 1,000[kgfle 22HE
14, WOIIE SA0 08t 4202 X %S N7 SI0p £2 249 IO Msls [@%]g;g; 2
% RS0l 2H WO S0 ofdh LoiLts BHa [MPa]2lJt?
5 ?[:U.—P ) ©b 5[MPal] @ 18[MPa]
=sl ZJl= 92 =etn & Z)ls WO & 49[MP
2 Uzl 2ess Sa0i0 B Hre) o sethirel
@ Tiél-gl_gj\? lél- E}i‘i‘ Eé}ggoﬂklgl _gjljl_ ZZDD:” —?—% ? EDJQJ DO:I_;_% Ifﬁ:}” 6}04 DF%‘OILP HlE
ssio| BHAOID) Ol 2401 30 S4RE LGN o0 S0l o8
ol T EOS S bl ols s &S Y6 28 Hel=?
SHE W2AAII= BAOICH o 922 O o
Izl i =
15. 8J|HC 2 JtgEE = &0l Ta = 25[00]8' =922 @ = H2HZ 3t
= 100 [W/m?]2 €8 %=5 oo| I om0 =
. [D:I jmilel @8 SESIC EO| HH 20} | 23 HEUOS DRWAKE FH AAGH AL 44
5[cletd Tl 2| A0|o] FEUH L= = Jl2e o o - =
Eb A
5 100 [W/m?K] @80 [W/m2K] RS o az
: W AP HE 1A 2 A
® 1 [W/m2K] © 0.1 [W/m2K] =
04, BAN BUOIL MHE UM £ 220 BE
16. 2= JIZ0AN FESSL 2ol S0 U e = S iy
2EE 20l 20| B0 ChE & CE)E;%;J;}?E O S 229 AR ols MK
32 221 SIOZ M LGS 2AIS?
oh B MZO RSBl BHIAGiD Ao % '
Ol Siamas ety my a0 res T oas e
3 S o =X . Ocl _Cll_/‘\l (=]
O sF2Eo MBO BHIRET 2ael A oA o 2L =4
X0b JtAZEgol oty o _
%L r | O 390 Sle #2c 05. FHO| 2FO0| Ol =& 019=?
® 3 M=Co KBl Hi2sin 2Aol X W EG=I Zetlll H22s
Jb JPAZEGIO| oF2AE[} BHAF LIC}H G 2830 52002
SFATO MBO HlAIsD 2210 2 It W EZFIH 22 HE2
Jtamuto] oteimlt X He FRE AUCH =That RO gEHoR
17. 289 2UNAN SHII 282 532 I S &5
Sner
7L B U
o) 24 HEIR 2HEOIA ECH0ID ZEANA (A3 5 2 7] 23]
2| AJ}b L
2t 2= =95
= B OIA 001D ZEANK HMAHOR =)}t {, ﬁ& 60[Hz], 220[V], 10[kW]S 34 SEXSI|I}
. , 9 PSSk = = [
W 2ASAMHAMN AL ZAENNX HHAO = 3|X'|2:‘[‘|}|)mj]c_f§flaog? o e ST
el x| A~ = ANNHN™OZ2 = M52 FlieEeE 5 2 [HZ]O._ID|'7
JHetC. b 1[H
O T24 HEHZ ZEHOIA 001D HEANA el el st el
hoF SICH




oz g2 22?

25

MIYAS Z3dle & J1eol MU HaRAD2 2 F
FOI SE0Y FM 2Hols 0l 80| X517
Oh MFZOl A0 A2 LOIWLCH
© ZFQ A0 N2 TOorg2ICh
M ZF0IE NFOIE N2 LOIHHCH
NR0IE DROIE A2 Horg2IC
SUE AUEA 3HE YEA L= AZME 34 R
SO0 st 8oz g2 20e? (2, U, V, We
MSI|ol AMACK0IC)

Oh YZHES B AZM MECH MSI|o U, V2
AUEAE V3 HECH

O YZHS 5l AZH MR MSI|o U, V2!
AL EHAE 3B HEAICH

B YRMS 58 AZM MEC A=D1 U, V2t
AMEHAE (1//3)HH 2ABHCH

O YZEAZ 5l AZA MECH MSIIS U, V2!
AMEAE (1/3)1 2ABHCH

. OlL 34 KREASIIF 2O 1[%]2 2FE B
BIMA MLW E3JS A EQF Tt 5D SO
2[%]Y ME 22t 'Y T'et 612 0Iso 2HE 8
H St 227
Gb CHE E'=2€, T'=2T2 ZtAHZ SCH,
© CH2 E'=2€, T=2T'9 BHZ S0t
W CheF E=2E', T'=2T2 &H =z &L,

H2t E=2€', T=2T'9l BHZ =CH
. Aerol 34 SOILAIIA SOILneAd et &9

0 STUEAG HBL2O2 PHIN U
2t2t0] 21 1ol Hlx5tCt,

O ST MEAY BNEAR M0 U
O 2t2te] 3J|= Il Hl=5HC

W RCelUEAS HBL2OZ PHEN U
ST2lMEIAI HEL0 FN ¢ ACH

0 RTRIMEIAY BEUNHAR ML 0 U
B SERIMEAD} BHUNHALC N

L.

COE g 22 HABHYIINAN S22t 8 2EO| Ny
g N HES H==HIJF Ny : N = 3 ¢ 1 0l2tH Ng
HLW S2= M2 25 M8 L= 242 E [AlQ
or? (&, 1y = 10[A]OICt.)

Lo
b 20[A], 30[A] ©@ 30[A], 40[A]
& 20[A], 40[A] 30[A], 30[A]

22 Vil CHoll =38 VoIF O 20| LIEFSCHEHE 0]
ol HAZ?
Vi
A
< <
Y e
0 > V;
O H0IE EelH 32 O HOIE E2lAH 3=z
ap 2Eld 32 o) 2L 32
08 8w 22 J12A MUHEXN AM=EE= 0tol3
SZEHS JIE2 FHUAMN OI0IZ=2EZ=MA2 HIZ22
AOIOI= (1), (2), ()22 HEAIS HAZICIS0| HEE
=0 018 HAS ¥aEoz JI& MAES 242? (B, O
OlE 0182 <98 Read, Write A& = (3)0l Z&=IC})
(1) o
5
Memory
ool a2z | (2) . sid
= E
SERAA 32
(3) "
b (1) : GIOIEHA, (2) @ HEYAHA, (3) : HE
EHA
@ () @ HEYHAHA, (2) @ H22IHA, (3) @ HE
EHA
& (1) © CIOIEHZA, (2) « HEYABA, (3) @ HIZ
2l A
(1) : HEYIAHA, (2) : CIOIHEA, (3) : HE
EHA
U 22 =220 A HAEE = U= 2ot
Ofl IZHOF *E*%'QE 22 212? (¢, Vecce +5[V]O0ILCH.)
+ Yoo
§4kﬂ 1.6kQ
/7—\@1
A -
| E R .
Q2
F Y l Y
D1 | ¢
J'“[:.2 Q4
1 kQ
I GND
Verd
b 12[V] A=A =252 HZEE £ USBH Q4+
C=EE M oot E==C
O 12[V] H=22 =2olE2 HAEE £ UASH Q40
XCE [ 2ot TS0
&b 5[V] B9 2otk HZ0| Jisotl Q40 &
s [ 2ot EsE L.
©p 5[V] B9 2ot HZ0| Jisoltt Q4JF Xt
ct= [ 2ottt ===




10. Chs 222 S&HW IHE RAet P59 AsS
=SV

1.9

12.

13.

14.

@b ©HOFA multivibrator © A OHE multivibrator
@Ap Bl tE multivibrator Schmitt Trigger
[kB]2l OIOIEIE 9,600[bps]< AIEIO* s 2
25 BUe 0ole € =JF 2el=I? (8 dold
0|2 HIEE= E&totXl &1 OlO0lg et I* Eole Al =z
=2C})
@b 7.5=  9.0= Ap 9.6 10.8=
e al29 - M Ei? Eoll ZHE 2K U
EtH &7
+
Fin
L/
i «\
jo
Ob Eo @ g

|2 g LA™
o
Ei

_:1¥f

S 22 AsSFIZ20AM Vii=5[V], Vi.=15[V]O0l
1) Ri=5[kR], R=10[kQ]0IH Voo gt2 & [V]elI}?
R1 R:

§

o P\;F:\:J\_, l
a 4ol

ob 10[V]  ©@ 20[v] @ 30[V] [V]
MAAHC DY UWRMEO0 1[ke], HIEIl XNEO0
499(kQ] [ 20l 300[pAlel 8FIt S2H =2
o Mge ZE [VI]It?

@b 50[ V] @ 100[ V]

@b 150[ V] ©b 200[ V]

16.

17.

18.

19.

20.

o
3
ENG
10
o
12
=
E
HM
3]
o
>
Ho
=
1>
ale
te
Hir
=)

@ 1.27[m]
2.55[m]

=3

KQ

P

(2 D& 20l 3 MgHgozs MHS
0. L

Vi=100[V], V,=200[V], V5=300[V], R=0.5
b?

FolUlM AIEE= 82 2

@

A
R

H
1

1o 1o

—

[Wlelo

I
_"'}

© W

o 4

@b 40[W

—_

@ 80[W]
160[W]

@
o
S
=

>
[2
1z

A Ol CHE

02
|0
Hu
B0
>

©
ro

Y
o
~

HelE

Aol

Ol

o

TT
HASE(|
o

TT

m+_

I_jobooto "J>
o o

N

0

ra

[mlw

o TT

MOl At

©Q loh k) =
0x 10 H -IF 210

@®0a8
Moo ox (n
Olil
o
0

K%
U

Al B0y oy @ —

u
b
S

S r> Ol oE 0o o O
10 g
=)
LM 2
e
o
J

® ©@

@m'
Rl

@
ol O op o

=& AHII=?
Generator panel2 &
60[Hz] Feeder panel® & 2|
W otz ] HEIHAH

&XI| =Tl

s gl &2 S dEdegxs=?
R Gy T G JT—VJ
+ "

Ob 1+Gi-Go @ 1+G2+Gi-Ge

A Gi-Go/(1-G1-Gy) Gi-Go/(1-G1=Gy)
AESEUAL 2 QL AES?

Op S| ZIUHBNAN HAGS B 215 LSt
Q =29 20N EXIUS B 1S LSt
N ZO HXBNAN HAgsS B 1S st
ZI0f HXEHAMN &82 B 202 LS




22.

23.

24.

25.

st 1/(s+a)Ql HEQ P dBASEH c(h)S
ANZFE 0N SH LIEHY 2327
@b fx @)
c(t) Cit)
— 4 t
) 2
C(t) // Cit)
A
& ; t l
AH DHO st 8oz 22X £=2 H28?
b CHE CIXE 212122 QIE{HIOIA DL & L.
W A8 20| 248 Bdlse2 EHAT
a3 ME=T= A =00 el IS
s MU= AH 2 A8 29 0|0
HAESE SI|2a XEDQ XEN &2st 88z =
2 A2 ?
Op ESEXILF &K XN&EQ 9& XHE2 & dH
O 20| H=2AMN Z=ASHC}.
W diHe 2018 ZAot 98 S XAsHC.
Aah =239 20IE HSAIIH XNMHMH0| BHEEHT
239 PSEAMN et S-H0] X HE
2 0[%] LA Bt 239 20| & 20|
S EE sttt
AT A== /et Z2He ADEHU s a¥9e=z2 =2
=2 A2?
Ob Ot 2] grAalol HEJIZAM dZ2H LHY 2L
Of At SI2E R StHCh
O CIXE Ao AEIIZA AHIDH LHN 2L
0L 228 22 st
W EUXYE dIH=E 38 5 A SH AlE
lE 28 MEdH = 2RI S
ADEH WO HXe SEE s 32 DL
LH& SO QJULCH.
| =)
[A 432 = © 2 F ]

5
17

X Qoh

= &89
| 2EADE FolOF & JHE

CtCt
o o

J

Jl2E AU
JIS AIZ2ICH

© A0 SAl
218}

QD O] EXINZE =SAl JISAIH JHAS =22 A12
Ct.

Op RAolS HYEGHD
Close Al2|Xl

SRA

dolle

| Z& D9
=0

ACBE

2. S22 EA LEI|9 =T AIE0 et 8o =z
s 217
b SIIEEl =S ©NI|= HASTO 1.25H1 AIE
£T2 222 ACI00F BHL,
O CIRIIZ 7S L&EIs BASCO| 124 A
=G Z 2228 AL 0F &tLt.
W= DS LIS BASCO 11500 AHSER
h&2F ALCI0{0F StCt.
CIAD |2 s 2d)|= R26I5E0 20 AlES
&g 282+ ACIKOF sttt
3. CI® ZJ|Zo AJ4 3N 24 Al ZIANEOR 2
A &2 A2?
b D& JELEE SLFI{LE HXIEHT
O BEEEIE SN JISH0 A4 252 Y
=C}.
A I £= CO, 2 0I=0tH ASHSHC
A3 = AJ|AQ E=AMAMEIE ZAGHH EXISHCH
4, BI|2A 2D AESIHIE XE H.F.O. &
HIIMA s ARSI =0t XBHEC=Z TAH
O Bl €8E= B3R sxXlz HE0IK £=2
e =T
Ob 2I| Al XEWH (gctuator)o A=H

@ PID M2
SAZ2tE O 2ZAA
2 2= (thermal Bul
tube) Ol 30|
EHCIXIE = QISHLE.

2 A 5HO

Mol 0|40{FE olst

AZ2t=S
ZICH
b)t HAE

HIZICH CiolZollA & S=H(direct action)t &
S (reverse action)2l &EH0] 2REJUEXNES
0I5 = WQSH A

5. A8l )=a J|2e SE=0 AIEdHes 2EX2
2BAASE0 et JIEe=z sk 2 A=27

Oh B =22 B MEII22 1.034H
Ol afote =AIE= etlt.

G 2 S22 S8BT I DAEEHEY 15
BHOI &fdote =& AIES elh

A IS JE0 A= BJI22 ZHUASY
2o 1.50101 &fHotes =S AIES &t

2ed 2HEBIZSO SREEUHAM =SNX2
22 JEJ| H FHE=S FHE JHUA =
DASLEO 150 £= 3.43[MPa]l & 2 ¢
02 s=ANES &l

6. LA SJ|2 FHs0l et €8z =X =2 A

29

b I/ 28t A= BIEAl B2 MAM 28
StCt.

O DYANA BI= EZ0IL BID} B G R
Ol 2BHCH

a A Al HYS Z Mols XS o EIIE
SOoM ALEET

o 129 BAFAE 40[TC] Olote 2&E2 &
XIetCt




S
r
m ._:wo _
— Kl = MU —
ol — =3 <
S @ 36 no_® U
E N_._._ __O|_ 110. ﬁ_::. “D._ _ll.uﬂ
Jo Kl — — o =) )
7l w233 ms - s g W
0 = . = ) < I =) A0 & T =
Ww_: WE Ll U Am s M g = T =S 0 = 2N
Ao W DD o 2 0 g o 3 i = H
R oo o=l S ® = 3 g M 5 I o 5
ks ~G T I Al R = i wor S o O nw o__=+__a
oo oy TS w L =305 = o o W = e o o =
O._o_._ ~ O|=_.__. = Kl0 Kl ao_._ < iy = mw ~ B .r_.o Ur._:. ~0 .r_.mmmfl oll &0 ol _
o s T ol ool 2p g 5 K Ok 5 O = roz FoORO— ~ KF or =
on S IFD = K iy OF py 2 = T r Ol = 3l N =< m=ss
0 W= K o n w X 0k R N = N 0 = oF D < = OF =
0= oo e#x___ KI0 iR 7 KO & 3 b, ol w0 = KlO 0 @ 10 N i 20 X ol It o 2
= W = O T 53 o 0H < L 0w o~ 3 W olrpor ® N QR F 3 & WS o
mog KA R = Of ol K0 s = [ ol = 3 _ s NS o +_A+__o RS = ol 3 o7 0
D D_.E_J xEﬂ o) I o T ic ol ol NS ™H = KO To) ™ T I © S ol 00 OH ©
LT = @_Em - H KiJ ol — Ml o0 - < L rr N o = o xtol_._uo 1od 6 = & 7 104 kS __ 0 M
Bk ﬁ@l_x_ool_m W O sr o U A R S ﬁole_e ol = 7 0 WA dr of o opss U o AnS W|H_|__
Ol m.Tﬂ_e mﬁ__aM 2% 5 i) W__Low s ° SHOZT s Aoégw o T o S xl_@Amm
._|_w_.roD __A_oC._ _HO._ ._,N._.rro“_o_l_._ o Lm_ == < ol o N Ei = _ Mo_l_l_._._._H ™ ok M L|.||Dr._m m_w___o“_.A OH__.HMo_l
K ) ) 2. KX o S 50 o = o} 100 o ™ i N ok _ 7=~
o il ER T 0 5 S RR R = = my OF o< % o ﬁ-_xlw ol @M@__o o 2) M oy @um:ra
e ® 6 G._mon..r._w %3S _.,.._.._ﬂ__rooa__uowmw Mm_o|_M._: %_A_oo_'._uw_.l m_momuqm ol I_...__Jm./u A mum._ur_ D_o___ooa.r
N &9 wm ol d 7 7 < &< = 3 1 o) 515110 U= Jmoc au OF ! ol = — ol Bl KIO CURRR
— ) ol 7 7 < Tn ST sy D o DWs K ol __%EALO ol ol gy of &y ™ ~ i
< il 51 B o) . H X TR mﬁpt__ ) = o o 8 mlﬂlm_.xro < OF oE DI NDDQU.
_ sH ® 5IA 315 o 0§42a KIS an ou ¥ T = K008 K0 -3 I un yy 12 O
= o5 S @ I Emim@_a N S TR UgT 1 5E Ty 73 o ﬁ_vof%g__o
e - 2 = e §|mm_x Ko of8 Uiy & 3 @o_mé o PSS v 40
W a ®O0 s =m sm_-g L QW%ma&M;xoﬂa L oem
ol ol : @ <H Au?u_xm ol H = _ < gl o mroF K DEES)
o =~ mw = < T oo 0 Gl X 4 K0 | ! 0TH I S
3 ~ o oll RNT O w K — ® mLuém&.__x Kk wﬁm [l = 5 u.__:_& 3 _ H Ko Ro
o w O <l o <k 03 o i) o Uz Ma_lmw T ol o< EA:EBS
w5 K0 < o o) M @ = D= IH ol I G o<W 3 =
o s .- © @ i i 0 = ol J <™ A_ADHLE. uﬁjoo_u._H
o) ~ o8 o] A — W o — s ® |J o0 K of W = =0 7l 2
= po W ol 4 o 0l - 0o S : 13 B 83__3M_M_o =
= X l R o £ aﬁﬁrgo N or i < 3 Mo == 7 ©
_ w0 Ok 15 SE oz = Te == Ho %o Ju o = =) s
S __%umv 00 = J o S 00 3 oS 7 a1 =9 M1 ol 1t @
z or =< OF S, ou_zm___m@_,___ N < MATEW H_T_____m i " ® S
- o|;__=_olu o g o = G b = s o =D o T8
0 I RO _EO_ T =< (¢} o = -
o] or % OF o Waga 02 = PERE: Ho T S X =R =
o O B S W [ S I R 0l == D = NE L K
) = < = = = v ~3 A i — oD i il0J &) <4 w0 Klo 2l _ 0 K
- 0 o) 5 <0 ok 2 = = i = = zr ©! o ) |t.o: aE4
- TR D g 5 ol oK o o i 5 mS | Lo 0 =
2 Dy W5 7 W g o 51 = 00 <& = I - o o < T A — ol Ur w o=
M_ %I&T &) mo 5 00 ﬂ_ | = ﬂ% =TIE] w___mrﬂ. 70 o KR = m_:IlMWATWw__rngﬂm o = z.m =
WS Wg Oﬂ__dwléo_e o = =0 5 rem B G} Al EBOMEH@M& ~ A e = 9
00 & 2222 .5 n s b = i) 0E IO Sty T R R AT =]
o0 _o <3 AgoA_]W el o__I:oL o) — 0f ol nr il KJ _.I__oi_. = o r MR O
o O _pB_=0D L NE L Uz T W D e s o AR o g W o 4 30 We s
— & A W%J+|W1|+ o WE o 70 O 0lo b B3 - __ol_A_oméLmuITol, o =) 0wl B
7l 0 i e o7 D KM i Dy 3 2 oo o T2 ol ST o 0= o35 i > oz ! 2 T b O
AL ® [ Fol PR W= o Cww I égm@ o0 3 it o op S & e T X g oMo Sy
- 3 R s O = w2 co¥gT 0T T ~ wsu Lo RORIE D do Wo §
~ 2 — ol iR M me 0E &3 5= o S = Rl < u&go%@mw IF RJ K- o <00l R = oo
® = wan S 3S MG T O KF X2 =S % __+_=_=_EtWﬁ % RO oF OF ot g
.u_wﬁo: Eo_x._uumox_._._._A_.||r_:M xl_._xw__ [E ] Lo E._o[Ao _/Mo.mm_._._o_:_m__a = | 70 RO o_._._._
g ® 2 & ol SRR = D 22 A0 0l g R Mg K ) = 4 0 o zo O U 0= O
8. e o ol S RN <+ < RO oo ok ol o QR RS W oy Ol 7ol T3 =t
o = Ua&o_” KR ol g Ol =~ 0 Sl ww@oz W ° = i oW ol £ 57
sy AT A D %5 _xifo_ =) K o @%HE W= oK g Aros nNo ol 5
d _.A_uA Al dl - <l _._._o _x_u ol |O._w_x_| o) ar A._]O_ ar ._urjlr
1 ® = KF iy = I ol - 1K E MH <l 3 A._no _.,_|__8
o = o IH K- ® o oK W s 0 A mol T
__o._ o.__q__w @ T__ﬁw _.=._ O_._ _l_n_ _At_ o O_ _lJl_Hg ao_m_H_AI ™ n_O
) &) 0 JI0 A o3 0K KI0 ml_umo o m_g%m W_@ H m
= e T S W b
© < 1oJ B8S D:_u;éxooﬁ
S5 T LH F A<
=5 ® 10 on &J mao__:
= =) olll 20
— ®
©

—




b
@)

(1/4)01 A= R0
I @2 2H 23 OILHO

2

o 2

uz
=

Cg QL 2y

HU X

on

o
(=]
4L

a 0

ol

®
i

"
[m)

o
%" opn

®

> &

=

18.

J@
S

10
~
>~
0=

©ry M
P Al

[l

o
Q

T D
o ™=
J

U 0
0

el
Py
ro

)

P
w
S
Rl
10

> [
ol
=

v >
=

-

0x 4y o i
S|
=

]
]

(@)

HU
a M g

12 I OX jx O

X e Mo =

o =
o U 1o
U u

U kT o |
M re
10

O

0

al

20.SOLAS g9 & JHE-84 s 3

SO 2l @¥=2 A2?

@b Anti—exposure suits= 70[N] 0] At2
s JHND A8 &2 g0l 22 Ol
N &2 = A0k StL.

©b Thermal protective aids= 2%
[T] AIOIOIIA = &S| Dlss Z3lolof

& Immersion suits= R S92t &N <
Z=X AtCH2IE ZASH 5[m] L2
OF &tC}.

©b Anti—exposure suitse=
HIIE=E SR 20l
S0HA HOHE 1AI2tS A

21. SOLAS

gE Al
S =

g HEREY "st=d
Hlaf2&I0l= =last
st &2 HUHXIE Bl=se AsEX
== ANs82 Rad0l =K
() OlLHoll F=Jtatd ( )el AISOl
HXI&S HIXIcHOF SHCH"OIA (

29

ob 23!, 202,
@b 33!, 202,

Q|
=<

r
o

23

32 328/, 30=,

KSek

— T

T

22. MARPOL &9 2 H}X

et &202 2X 2

Ob QMO SEHGHXI & 0tOk

O 4% SHMERE 3
010F BHLL.

W o1 A ALK

o J13el o
B

-

?

BHC,

=S8 Ea20)

ol 27| 40|
=]

|
sol L& ¥

ol 2+t

cizgol

=l

£ol0l

o g
7 F

ol =0

© 23/, 30&2, 23

Xl
=

23. MARPOL &< % JHEREA &4 solE A2D|9
280 Oist E¥o =z 22X 22 HS?
Oh A210]2] AN GTIIA E] 2T HE
850~1,200[°C]0OICt.
O ATIA W LUaFEAS FEZES 200
[mg/MJ]OICH.
W M HE22 H0 EHX 2= 422 RABIZ2 =0

24.

1.

10[%] OICH.
221019 &
8~16[%]O0ICt.

(=)
—

STCW o o
= Z0 3K
AXI5D U0{0F BHCH"OIIA

g
2
H

i

YY T g0
D ~—

10

>
>

x R

> > Mo
Jy
0

Dgﬂ 0|>| ol

>

!
Y

O S ob rx
Ol
[
ol
0
e
¥

M {0 [

g
0
bl
1y

Ol
[
=
HU
[0

o

iz

Ob 18AI D] 2tel

= A0l EHO0ICH

O oRIZ2= 2Uge=2
A THE &0 AIAE010

EZot= A8t 8Al

ul

L=21In

2

S
Ho
o

20
o
fir = -~

oY I2 02re reo

What do we call the device capable of converting
a pressure, temperature or level into an electrical
equivalence? The most suitable term for this
device is ().

@ transformer
indicator

@b transducer
&b converter

( ) is the temperature at which an oil solidifies
congeals. It is of

or particular importance in
internal combustion engines.
@b Pour point @ Flash point

&b Ignition point Fire point

A ( ) is a cylindrical bar of steel with threads
formed around it and grooves of "flutes" running
lengthwise in it, interesting with the threads to
form cutting edges. These cutting edges cut the
threads in the nut.

Ob tap @ dies & drill reamer




10.

The ratio of BHP to IHP, expressed as a
percentage, is the ( ) of the engine. This can
be accurately measured only when the BHP can
be measured.

@b volume efficiency

© thermal efficiency

®b mechanical efficiency

propulsion efficiency

Theoretically, an increase of the compression ratio

of an engine raises its ( A ) and lowers its ( B ).
However, an increase of the compression ratio
increases the maximum gas pressure and the
combustion temperature.

@b A: mechanical efficiency, B: fuel consumption

@ A: thermal efficiency, B: fuel consumption

&b A: mechanical efficiency, B: brake horse power

A: thermal efficiency, B: brake horse power

If there is a risk of freezing, then all engines,
pumps, coolers and pipe systems should be ( )
of cooling water, or the cooling water treated to
avoid freezing.

@b filled
Ab stopped

O started
emptied

() are used to connect two shafts which are
slightly out of line when one shaft is rigidly held
from end play and the other is free to move a
short distance.

© Universal couplings
Flange

@b Universal joint
&b Flexible couplings

The basic function of the centrifugal

impeller is to ( ).

pump

@b directly decrease the pressure of the liquid
being pumped

@ directly increase the velocity of the liquid
being pumped

&b convert the potential energy of the liquid to
kinetic energy

separate air from the liguid being pumped

. When the engine builder designs components for

HFO operation, the design ( A )
tolerance and choices of materials which
builder has tested and ( B ) he has experience.

@b A:
G A:
ab A:
©b A:

machining
the

is based on, B: of which

is caused from, B: since
generally causes, B: since
practically demands, B: of which

When the frequency of the power stroke impulses
of a diesel engine is equal to the natural
frequency of torsional vibration of the crank shaft,
the engine is then said to be rotating at the ( ).

© critical speed
rated speed

@b overspeed
&b nominal speed

11.

12.

13.

14.

15.

16.

In case of D.C. generator, interpole winding is
usually connected in ( ) to reduce the armature
reaction.

@b parallel with the field winding
O series with the field winding
&b parallel with the armature winding
series with the armature winding

In muffling the sound of the exhaust, the exhaust
manifold, exhaust pipe and muffler often create a
slight ( A ) pressure in the exhaust system, other
factors include carbon accumulation dents in the
exhaust pipe and clogged muffler. All of these ( B )
exhaust gas.

@b A : low, B : restrict pressure of
@ A : low, B : restrict the flow of
& A : back, B : restrict pressure of
A : back, B : restrict the flow of

Heat treatment consists of heating a metal alloy to
the temperature below its () and then cooling it
in a particular manner. The result is some desired
change in the material properties.

@ pour point
ignition point

@b boiling point
&b melting point

In all cases where the engine must be run with
cylinders cut out, ( A ) or with turbo—chargers out
of service, it may no longer be operated ( B ).

@b A : reduced coolant flow
B : at full power

@ A : increased fuel consumption
B : at critical rom range

@b A : increased fuel consumption
B : at full power

A : reduced coolant flow
B : at critical rom range

You had better attend a sea trial to check the
condition of main engine, the vibration of shaft,
and the parts of main engine bearing. After the
sea ftrial, main bearings & journals, crank pins &
their bearings and crank arms ( ) of main
engine will be examined.

@ diameter
alignment

@b clearance
&b deflection

As a precaution against oil spills, when topping
off fuel tanks, you should ( ).

@b close the deck filling valve to reduce the
pumping rate

@ close all tank vents to prevent overflow in
advance

@b fill the tank to the bottom of the expansion
trunk

notify the shore pumping station to reduce
the pumping rate
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You are ( A ) additional copies of the publications
( B ) filling=in the enclosed order forms and
sending them to the respective companies.

@b A : requested to offer, B : mentioned by
@ A : welcome to send, B : supplied by
&b A : requested to send, B : supplied by
A @ welcome to order, B : mentioned by

All wastes removed from the ship as a result of
this contract shall be disposed by the ( )
according to the requirements of local and
national laws of the country to which the contract
is awarded.

© ship owner
ship chandler

@b contractor
& ship charterer

The exhaust valve ( A ) gas channel and spindle
guide. The housing is water cooled and ( B ).

@b A : describes and results in
B : supplied through expansion tank
©h A : describes and results in

B : made of cast iron

@b A : consists of a housing with
B : made of cast iron
A : consists of a housing with

B : supplied through expansion tank

( ) means a document issued to a ship which
signifies that the company and its shipboard
management operate in accordance with the
approved SMS.

@b Safety Management Certificate
@@ Document of Compliance

W) Safety Management System
ISPS Certificate

() condition is a condition under which any
services needed for normal operational and
habitable conditions are not in working order due
to failure of the main source of electrical power in
accordance with the provision of the SOLAS 74/78
Convention as amended.

@b Dead ship
&b Distress

@ Trouble
Emergency

The Administration shall notify the organization of
(A ) responsibilities and conditions of the
authority delegated to ( B ) surveyors or
recognized organizations.

@b A:
O A:
a A:
©p A:

the specific, B: the nominated
the nominated, B: the present
the present, B: the specific
the specific, B: the present

23. Where the administration, ( A ) the provisions of

24.

25.

paragraph of this regulation in MARPOL
Convention, establishes mandatory ( B ) surveys,
the above ( C ) inspections shall not be obligatory.

@b A @ annual, B : unscheduled, C : under
@ A : under, B : unscheduled, C : annual
& A : under, B : annual, C : unscheduled
A @ unscheduled, B : annual, C : under

In accordance with the SOLAS 74/78 Convention
as amended, ( ) means an agreement reached
between a ship and either a port facility or
another ship with which it interfaces specifying the
security measures each will implement.

@b ship/port interface

@ ship to ship activity
&) security incident
declaration of security

A ship when in a port of another party is subject
to inspection by officers duly authorized by such
party concerning ( ) under this annex, where
there are clear grounds for believing that the
master or crew are not familar with essential
shipboard procedures relating to the prevention of
pollution by noxious liguid substances in
accordance with the relevant provisions of
MARPOL 73/78 Convention as amended.

@b operational knowledge
@ operational requirements
W response knowledge
response requirements




