1977d o AHAL 917 FAHte] B 19934
BB s HA T4 ool B
2012 A ZEE WA YTt ANR LA

2025. 12.
JuTANL3
1. A AR
b AEdA 2 AEA 20259 108 1Y, AE
. 327 : 20259 109 2
o A R d2dA

A|4293] = 3] (LA 3])

ALAE 2] alg A 914l 5](2025. 11. 14.)

A AN - AERT - QAEE - 293
A|429%] = 3] (A A &)

A1 FAALA 91 3] (2025, 11. 25.)

A - AL - kel
A 4293 =3 (LA 3F)
A1} < ulE ¢ Y3 (2025, 11. 28.)

A - 29 AART - Aote] A



1. g4 235 23 3 A8 it Adzx, ¢k FE54 A1EAL3)
0=)

D ol A 283k Heo] 24m(FESF 3008) ol o) By &

rot

SAZE 3,600 o]l 227 ool FAol it A= V|EA

rlr

Folg BAT & F 2N S dol RESe Ao T4

(et A4=x).

rf N

X % }]7%]—

hI4 o

-z
A

2) B4 FAL DA A 8o AHoln A=
AL0E7A F5 AL, o] 24 o Hah Aol

=7} 8t
tal 2 e 45 Aol wet A9 7t 10d ol el

olf
ol

AT, A8 L A0 F4E 53 ool AH FHHOow o] g

SRR FARE BEA ATLALTE),



1)

HoEgy g AATE FRHEE 54 A2, A37)

He A8 2ol Tom(FE=5 3,000=) ° Aol 4

X
4
>
=
N

_C’L
o]z A7 A 7H5s o == AW An A Aol HX

* BEE 2Ee Mol 720 E o, ’fIKZ EEoteds 42

Aol 2 FEan J1E s REA A58, AT
AT AE 913 Bol 5m(FES 90E) oo MM &
Aol 2 AT2TYZe), AFFAFR, FATAFAE A5
2 AL REA ASFALT ).

AbaL Al AEE FEE 9 2ol -sm(FE=5 950E) ool Al
o = 27 o] A9 A=A (survival craft)S H| X8l oF sFaL, Zdo] 75
m(FET 3,000%) ©]7d9] AlMdel= F7tE el 24 13
= HA S5 A F-E5A ATEA LA ~ A5 AH).

AP A AEE S 93] 2ol 4bm(FEF 9508) ©]/de] Adute
= N ol 2dtu A YA E v A EloF sk, F 27
ol’Fe] dolHEMAZIHE Pl AIH =S A TH(QE 54 A7EA1

T, A2, A3, A14FA).



4. WdAA 2F 2 FE Ve ASHeE FEA AR

1) Aol 24m(F= 300=) o]/l Adutell= Wi xlszet vlgA A

(1) AHEA - dd liH A8 =
(2) olatzA] ¢ WEFA vt
(3) F374 4

o 1977. 4. EHEY =2 FoF Y

© 1993. 4. Ed=dx=2 o4 AE

@]

2012. 10. Aol ZElS A A=

O

2019. 10. o] ZEFS HA 71¢] 27 M E=2D

1) 2019. 10. 21.~23. 2591 EgE o)A AFE  Tojxekd 9 [UU o WA Ztas 39 oA
Aol ZelS AA, A 10530 HE 2022.10.22.714] 7}2e] H|FS E1E= Ao Fo| e
Ae(HA 7459 S, [(FuAs 7] A9gE Fu



FASNA FAMO) = )41 e] Tz 4A @ eao] w7
A FEe ANFORA oA ojade] e RAs;, Bon

A-HFFAIUU) s A8zl sl 11977d oAkl S f7 =

)

A efell Ha 19939 Edl=eles oG FAe o3 #e 2012

d Aol Zebe @A, (o]8 Aol ZEle dAole e AE e =

Ak A o] 9 Ao o] olHetdS ¢k oA 7|=Q ‘S
oF A 3 °K(SOLAS, 1974\1)2’0] ==

stz ool AHEdolA A<l s

{

Ir

w3 A AAHOR oM

=
oty

ME

™

o

Rl

~ ol
oty

2 3
>

oty

i

g,

2

2

%,




_6_

whel

N
o

olo] met =A AL F-IMO)= o4 e] kol w3k =-4]7]
a7l flal 1977d Toldebd S A =AY ek ¥ 19939 TEdEe =
2 YA, & AYstd oy, A3te Ve =2 Haezow Qs v

TE AHE dok A%l

olel IMO+= 20124 otz 7hs3t= o] ZEl-ol A o] ZEe ¢

ol o
.=
< g4 FR3E9 >
Ht S
F8 e =2 H| 2
I T
oMo E
O AF 7 Ol E|| ZF
ger | 1= 018 THE 3 2= .| ZeiE ormyIEo| Cfpt zt=e
= 24m1t OjMo| = ***7f - g2 e
= A BQF = et {745} gy xR
B HMA ME2k0| 50% O|Ak TET EaE =
(1977)
E=g ol 77 6*°t9| LETHO|
| F H T =T
olx] 2amt OjMel & Marp oz | | JoorS € NS,
SIPSIN 140008 O|A} IS a7 A5t MEOHE 2t 9|
(1993) ' 7Y M=
_ ‘93 O|HAMO| Z=&TH OMS 2o
HOIZERR | 22702 oA 7t A 2= 21012 B4z BBl MR Ths
S 24m1 = 300E 1 0fMO n[El%=3 =T = o “lo
=Ne} - T L — EX_"_EL 7|_3 I:II-_-é-__;Ic_?j Q|.§|.0"E
£ HA X O|At © r = =
(2012) = M7} 36008 0|4 . e
=76t O/gs
3) FEAZTY, EEZFG(MErd AAG), Ao JojsrtE v gal=7t #3 EEZ59 ol A
ol 33| 5}

= Oi*d% T 94 A8 AL ol WA el ukel -yt A o A2 Aoz



ARA 25Te] MES GrvGol), 55 ofd 7t F 3016%

S 2 534H o] FE3)| of 3] o= o224 Xshal e

<gd s 94 % ('25.10.29. 7|=) >

e H| =32 CREES H| 1
4y oA 22742 3,600%
sy 25742 3,016%

AR7E A N9rTd ojAddds AR mAg G w3 19939 B
dzelms oA o] olddl et 2012 AolZee P4 7HdE
oSy (olat TFsisbolet he @Al 7hdste]l lgeiidat Al
A Aol B A VNS wEgoRH 3§

= A% =AALE o] =¥ F3etE = A

4) [FaAE 3]

5) euete] & ¢@A vl

S Fu] o FIo] HFE AL =4 W3

=

Ao Zete §A, wi od 9 uF 27} 2= Ay
13

M
12
o
=
S
Y
N
N
)
i)



d AL A

o}

o

71

[l

) O th=

Ujo
ol
o
ok

H

HY X

<0

M 152=(H]

H| &FAloff CH

|

o

.

—r
1|0

0l
3r

o
10

700

o
ar

<+

=

—

cch

S off
C)

; M2=H10=
(0] 3F “oZf M

tC},

—

[

A 2|

”Ol EI-I'

ZH
Zh

<
=

N

tof H[&kAlofl CHH|

o

c

o7 9lof
wa) B AAlol| i gl

RN

2 Xo
[e]

X 1ol

S H,
sk7| ¢l

&)

MLje| H7|

7|72 AtEBH

Alofl cHH|
MEe

®

ok

ol
ol

o
i
0F-
N\
oll
<l
o
o
__o_.._

1ol

boule} 2ol §

°
pal

oA Azl

-
it

TR, ot

e

7 9

CK

= A & 2foll

%I_l.

o
-

dotg

F 1993 E|Z2|l A o/™HM 789 of

—

A

Tl

1977

Hof|

o

<l

|5

rt
[

A 1%

A E

(:0)

Rl

ufd

oM
KO

=l
Ki-

<0

Hr

oA 2

ol

2.

T UCh

0

il

ol
oS

T0d
bjo

X 8%

il

]
{oH
oK

4

K
K1
<0




@ w2k

M=

17

1l
00

KI

zl
K

ol

ok

| 377 &

<
Bl

ok

iy
o
Pl

<

12| &

=l

1

tod Holz 374

o

CH

Mol ofa

ghof|
| 2]

k=

_I

A
()

to|
otct 1

m}
—

o
=

|

u]

0l

T
K1

o
~

i

—r
1|0
=
10

o
n

__o_ln_
of
4

hSs

)

—_
o

fvze]

i

-

To-

s

2 oo}

)

me =3

s

3|

st
)

m 8 W8 A=
(1) gA9 FA4AA

—

_Xﬁ
sl

To-



job
o
rd

)A
wal
1m0

"0
T

T
oy

oﬁ

ok

108o.2 T4 5o

&

A

AlE AA

Az

I 5~1019

3

o

ol
oR

A
o

1

¢ #Holx

Jod
o K
L Ko =
E =0 3
% 2
= o mr
10
— gr
._o.r_ O —
or S
Bl s {oF
< Dy
4 NN
o ®r n
U = o=
0j0 o | = NE
= ok | uH 08 <
Ol | Ol KH
of o — | ™ Tl —
K- 215 N
mw ol 0 for
_ 3K S 1o
L — -,
M < |.|A| OH_ m H__._._
<d = = <
sl RS Y=
TR | S| S8
70 = 20 o ¢ | od N {0d
W gl H {lo 1 gl
o|_ % a o —_
g o | ® fo
.o I = <k 100 ml
oF =" 3r S Go | ™ - Ok =
or B T N W | KM 0 T
or T o ml un o MH L
Rrxdoo =)\ all~ | B
TSRS | o B 0! Ho ny
ol , 2|
Ok K KK K
Ki = = | = X
R R | =< 3

=
e

of CHst 383[(2021.10.28.) At=Z

ol
=

* 19774 ZH[EEAD 1993EH O|HME T=E9}L,

*EN

Xl
H

L s
EEREIEIE
."_."_.Em H__._._ H__._._ H__._._
i 20
m_w Ol x|
HM
Kl
B
m._n_w
£8 0«
18
<
ofo ~
zr
i 20
2. O
Wo__.%: Ol0|0O
|89
K "
| gy
m._n_w
E&lolo|o
T
PN
1H 7K (2O
of
ﬂo — NN




54 OfLK
54 OfLK
104 OfLY
5 O|LY

O

Aol Fa Mg

A<
T =

=)

i

[=
—

2H|
=

B ALY .

7174247
gof

(2) 874

4
8

fvze]

[y

;OH

=

—_
o

wr
IH

R

el

!
H

Gl

A

)

U H o)

=4
=

]

X

}2 247 (300%) o]
7 W] =

=
) S

o

ARE A 2% o4 4

ojn
BR

—
110

(GMDSS)ell

T
a-

ehAi A

l
=

S
T

| S

A

o= Al ANz

A

o} ¢



- 12 -

ol

<0
100 klo
= ujn p—
i 3 ) g
= Tl = X —
MU [@\N]
Tl= = % = b
S < K
= Fal _A_O _I _A|_||_ _|n
| RO W% - =l
= _ N K _ll_
E|® &K — i y | RO N o
. El
- L O o H < - I__l_
Eﬂ wo | ™~ o xd E L V) - [ .__m_m
ofo e | 30 g — | oT . o] o ol of
= o | = = Ll E <R S RO of-
= S | X4 | KO K| | OB = 2 == 7 - = | T
Sl |E | e ‘ R RO
o i H% = - _ mm LH mm =3
K £ =l s S - K X | *
F | oo = o | D 00 Klo NI = _ L o 0OF KO ]
&I Ki | K | (= od = el IR
it K o K- =K W | = oF ol K <0
T ) u §EF 3 FrE S
xw_mﬂ1wnﬂ z 0 Wl s ® |Eay
SN Lle o Mo | S H R = AR
- ar | ok T = X <0 R a1 GO
R RS K | T o > Kl My & | R
44 ny _,m — |._.A — | =< 1l = —_ % 7 o = W
MmmA_.4|Z_ o < w_nm.uu ﬁmoﬂ Bsr Hl of
~whw | Tl = 2 ¥ = <19
> T 5 Ty o8 Klo S EC ST~ m__M o = kil
ol . o & —3 I R s |
o o <} ol M= <] o | < ~ = =T
ST Nu % o oE | ™ 31 = H <4 __ xl ol ar |n.u._
£_+__%mx”En+ i Mo Mo <0
1= o | K2 o ol < Kok e
% o |ar > | ® oy kb o <=
T I | ar = B1 _ | MO T KH =4 <F <0 &1 | w
o e 0 | X1 ¥ K | K T ~ = %0 © 5 =
. X a _._._O ol _|__A N o = oK N K
T r 0 ) X0 °o E T
H_-_ . P~ _._._._L ms - =4 mﬂ ol -
w = K R el
+ | = = - - o @ H e I
N ES of | & oK o W o S Kb K-
ST FE¥ gR%
~o | K0 M- oy 0 = S ERT
<k -0 = & X0 = Rr ol | O
= 0|6 1
ofl © il 300 ool < RC aK %0
r fl o= | o <] O
o ol | Kd ki
10 mo < =
_I_I




| 28 FROOA =S

t

3

» GMDSS(M| A 34

il

(3) 4% Iy "

™
1%
T
S

o
T

~

=

%)

itz

z]t

S, =

[e)

Al §-

o]
H

Fol QlojA Aol sl Ee ZstEo] glof F4 7t

[e]

A}s

T

=]

T
o
et

N
2

7hol W&



o A

, A A

2l

ol AA-AQA A

#4)

ofoll 74+

el
ol

mn
of
B

< B ZUY M TH >

ol LHo i) o
= o = o
b T
olo WO ol oK -
5 on e ok &S {oH
= N (= - &1 N _M._ .Alo uy i
Rl | RO gr XU T 1O O 5 T
- W k- <l rH |”_m._ ..._.A m .Alo ~
RO | = = OF o oI -
=1 b4 = < S _|_L
B T oA XS
ool X E Z T
Wo |z RO K0 o
= =X B ~O0 KO <+ ofl -
<5 o 0w T
T o = KO L e
A#g_wﬁzﬂ.mexo HW\W%.%
T
- 1 x
H —e ﬂ e — .
) jol = ~K Rl orl Tl or
X oF Lo I X
= _ = g
Ny ) | ol oR = 10 = o
al 2| ol & Ko K - g
2 ol | T < or 22 R ar S
o EETRPTEEE o Ky
— —t >3 IIA
MRS SEET S L
oo | A TR I o 3 RO
= = |RM s |04 ~ i
Ak g “ oo«
K- od < | or 30 e D iy
K W, My |I= o
2| & o |
o zu on | B mr mp HO0 XM ol K0 T oH
| = Bl | rH 2o =< | KO T K <
23 B FE 2Rdoac E5
Ko |mlom B mlThE 3=
20 3 = mﬂﬁ._:n_mﬂ%mux%“n
T 2, ez Beaaba®
= 0o | = o o7 | = - =
I :HmLA___iﬁﬂﬂ% 2w
= R S | of %o 2| i Kk &K =i PR 00 <k B of
L] L] L] * *
0 | 51
51
B S 1
=l
HH_ = o0 =1
ofl T

al =i gule A

_?4

Ik

e,



—_
10

o

—_
110

el

gz

=
<

S @
Sgipete] 2AH 93 o

AAEZ71H(IMO) - o] Ab=8) 0. 2.4 2]

5]

=

ie}

k

ol
ol

o] o
= T

34 7t

Tehe

wj, 7o

= A <k

&

)

= AeEm, ofd AAl- AR &

A 23 9 IUU(ER -4 B aL-H]

T

T
yze)

—

0

o)

o
i

b AA ol oH

jud]
=

L
H

ul-
=

A2

)

R

+

—r

NI

)

o

AA ZrstE 4

A B3

i

TH S EA

2]

CEEREEE




5. A EEY 87

AR7E AZg (19773 ofAAHS e FA kel ¥ 19939

B2 o gA Fgel olde] e 20129 Ao Leke WA

5/
off
lo,
[-40

)2, Aol Ao obd Fejol #3 =4 71ES vk
FromM, sfabebd ARk gl o b S 9% IAALE o] = T3
stel= Ao, ofdde] s 54 At 2 R Ra-H A o

Z

9 wES EW AFPY usE 2Fes] fatel 5 Pk Ao
=

8. WA}

S19ke] 2

(YY) 1977d AXAAAES ¢

gt T AIY o] #3 1993d EFHEH X
ARAM TR ol &I

20123 Aol el A 7MY Tt



19774 ol etH S 913t T Botol 3
19934 Eal 82|z oFA FHe ool 2Hat
20124 #H o] |

|t|
r-|0
]Igl_'
o
\N|
]IO
OH1
|0
re

“19779 XS S AP ke et
199349 B Zaex o AA A old B3t
2012 Aol Zeky RS AH7F et es Tl

=9 1 1977d o) dRbd s g Al ofell ¥ 1993 B =Y =

oA gt g el ofdgoll 3k 20124 Ao ZElE HA






19773 AALAS A% FAF S| &S
19939 EdZa X AAN FAH] o3| A3
2012 Ao|ZehE FA






1977d oA AS % IAF g A3 19939 EFEY =S
AAA FAHL oldq el #3F 20123 Ao|ZELL FA

2012'd 10¢ 11¢g Gopze|7} o] mEl2oA] AE]

ol A4 FAAb=,

19773 of et S f3 EdEg s Al gefol] wheh 19939 &
e oA g el o]do] ARG ANk B of Mkl AA 7]

T, 19773 oAAtAE e EEE s A Y ok #ek 1993
W EYEes ggAe B4 FAHER Jd A 175 AYS 39
3t gFRe] oMATES B3 o 4 7beol 1 HAAES o]
of o] Z#FAaL, oAl 1993 Ed &g AgA e wFo &
f7} o, Aepqoz 1 oA EshE 3] oS Wl
S AAsH,

o
_OL
ol
jn)

o] X7} 1977d ojAdetde A Ed=d=s A | okl gt

R



19933 E#Zaws oA FAe ol #3 dAL Ao TN

=
b edE 9 sl

2

PN

11
?—g_‘_

o
19.

Lo @49 A Bee e Adu

EEEIESSEEE

thoo] @Agol mek WA 1977 o HIAS AP Eel B FAF ok e 1993
9 R 2w oA (elel 1903y Bl o gAE @b, T, AF o

gre] AlEALZ7 e, A% B A, A9x B Al0x= A7

1

o

2. o] A9 %3, 19939 EdEZH =2 AGA A2xFYH AR7FA 9 Al1EFH Al4x
A7), 19939 BB A FEAS FH L 1977 o MRS AT BB FA
FoR(olat “1977d BB Fopole Ak F&AY FHE, o A4l FHY WAL =
Ao shof, vl BAR 93 s}

rlr

3. o ¥4 &

g gk

b

A

a4

lo

B7HE e d5E T, o] Aol T2 Al 1 FEA

A2z
19939 EdEFd s AN 2 19779 EFEY s Foko M7 Ag

19939 BB s oA A2z xﬂs}_v}m ANZFE AUZAAE o FQol 4
gHT o 2FE, 19939 BAZes 94N &N FHE 9@ 1977d EdBees o
2] FAEE ALE W “o] 9 HAT EE “HoPold 747t o] AL Walk Ao 1FH
o}



ato] A

95

o

=

2 7H4
b Ap=e] 7

A=Y
gl

9l

k]

A3x

A, HE, T,
gl

I3
H

o yHow o

o

i=1

o

L

A& 7199 EEeA 20139 2€¢€ 1195 H 20149 2€9 1097bA] AW

&
27}
o GAAA = 4 A

Fu

]

o
L

1.
2.

= o= A N L = 5 =
r fx= S F. = I3
o ) i o 2o +og L —
j — 3 <0 od T X
E U N . —_— ~ . ~ —
a =] RO o = T o o = ot
T B o i B W oo~
T T ﬂ w I = N
‘._f —_ X — ZT o ‘NE — o =° N —
O m ° o S m X =
i o oW ~ o p— il G = Y
Og L 0 - B EE X t‘%
] ~ 7 ok S o —_ T
§ Poree x ¥ vz L. XX
o N X 0 . I k) o —
) ~ Mﬁ %0 X Hﬂﬂ % 3 Wt o ~ ! ,M|, Mo
] _= e oR . o S — 1) =0 .
= = - o ~ S
= 3 v = T [N nl v 7
A 3 = x % - X 4 HoX
~ N © o — — — r
(- X0 AR ol << oF = s % T © T
- _L._f _.#o a Wﬁ Hl EE HL m = UL 5.0 oy T EE
) ‘% H WW oY N o o o T o ~ {Jo ot = T
Bz - < — I )ik —_ 4
& 7 T v ! I T i
mm o T m@ Mﬂ ﬂm“ o| oo ) pL Mﬁ ﬂw_u o ﬂ,w_. pL T A
C 3 BB 4 o B o o W g M S w
T o alg %X ~ e = G my X W
A R 4w °w Tyl <o LR
& o ol KT R oo =P E L T E %L 5
EEM o %@H%ﬂﬁ R Mg T 2 b g
ofE = o — ‘ & R
s 2w > oo R ma o e Wm - o
2 E_ ~ ;ﬂ mow ST W ﬂ% I T
T o}J O oF o o= r Mo W 5 o o A
zu> 2 BZRT cX RI; TE E:
b fo R R T T Tw =Ty
I Booomoy 0 g S A S S
e G % T x of @ T T on
Mow 2 s P xT T o o N wc% )
o G Wl ! ] _ [ = 9
vy LI T sw?® B2 0§
< - 0 p_— — r o
. AT, r o ~ o o) TS T o ® = i
_i — o 0 o N Of X AT
NENR o8 A o © o X o % %0
T T o N - ol m.w_ Jn%u wm B ol m],l m RO o
$Ess F o LR <% wh&d v PF
N jang 0 ,mwﬁ W 0 ﬂArO 0 m‘.* 0 o = ﬂ~./H
~ T o o
o3 <t - — oKX = x5 T < o
iy i o) 03 %o
X o 9 = o I = B

48 U= o



olgel FAR, obd] APAE o AL Astel 1Ee) 74 ARRRE YA 03
Wt o FA Agats

20129 10€¥ 11¥ Ao Zep-ol A 24 =] T},

19773 o AetAS AF EEH IFAF g B3I
19939 EFEHx2 AN A ol & 20129
Aol ey A (o3 “HA")o wat ¥AA 1977d
oJMdHE HS EdETH =L FAF G & 1993

EfEees gFA BEAN FH9 ERHE

Fo: o] EgHrl LoE FAe dF FHe ARE FHGA AU FE Fol¥e flshe]
APl YA A BE o] A FHM AgH Y HA WA 74, A, o
3 52 o] g Pk



A1

L 2y gAdes qFAHA &= 45, o FEA A2 AL A -&d

2. o] gAAS EXYY FHAHL BE Fo FAHV|FoR do|(L) tile tee FEFE
AbgsH7 2 AARE ot
7F FET 3005 Zol(L) 24mét 553 Bow HEu
U, FET 9B0EL Zol(L) 45met 53 Ao Hr,
th FES 200082 dol(L) 60met 553 oz Eof g,
2 FET 30002 4dol(L) 75met 5% Aoz 2}

3. A2l AA

)
S
)
>~
=
ol
o
o
o
ofo
ol
o
s

72 GA e ae @ Aol M@ ol 4% 7ol 4

4. FAAE, AEAC dskel AT, A, A9F L A0Fe] FAE BE £ E FA| o
Gets Aol BASSG e E A% ALl weh A9gel F8E 10d ol 2@ w AT

(<]
A8F R A0 AL 5 ool AA HxlHom o] 4 gk

5. Alddel] A AL
=3
b AAR O ol ATY, ASY, A9Y B A10F FA [
Adgrel whel As)w AR ta o F A4

-k A9, 59 T 10d oo Hz1H o]

tlo

ol sl 2t WAAE 7ol dg 3 Al A thew

2ol

ot

8 Az
o oMol Mol Bt 2F ABAFe] AN FAL oAy fleke] AR =
&

Aok FyE A E] we} o] Folx AHALG A

L

0) 2012 o] Zek & @A A2zkol el o] oFA Ei “Hepolet 747} o
A,

e
o
tjo
g
o
rlr
pou
o
fetl



#go] el

ERERCE IR

A1kl

gete 8 A9

|t

=
=]

A1

A7

—~
1o

el

+

A2 4

39

&
T

CIACHAmT o/ o] oA TR o

1.

BN

BN
=3
N

he

FojHlaL, 1

A ool o] oA R el o]

)

=)

T

~
)

H

0

ok

o

=
ﬁo

e

)

)

=o] AAH

oo

w

o] J

)

=)

1

4
"

™

N

~

T

X
™
+

{Jo

—~
o)

ﬂo

el 96

%
dol & ¢

2l

A

d

S 2=
=T

o]o] S5HAE 9 x| o A

N

“Hol(L)"=F

5.

M7} o]

'y

ol

oA g

3

i

o



o

el

2)

i

o]

gt

o}
=

J3 AE

o

]

)
8

&9 A

L

.

A €]

L

R

sto] A LS A

o

ERRIEEE

15

Lz

A 73]
Hol =
Vol e T

hyA
o_TJ]'_

A €]

i

G

)
0
B

Aqr
Nr

)

3

)

aheral

o] &= =¥ (Rabbet)

ot

A

2l

IS

p=h
L

olo] Azel 9

BN
B

e

X
)

el

)
B

ol

RSN
=

=

R

=

9. %

—
i)
ﬁo

e}

2)

;ﬁl\_
~

el
!
NI

= A

ERE

=
=

2 0.04494](B)

o
=5 =

At egel Ay

=

o glol AA3) AL

;OL
Ul
il
n-

T

~X

N
K

el

i
_
T

—_—

=y
Q‘_

e

o]
T

o]

el

o

)

;ﬁl\_
RK

;AT
~

=

5

AMe Aow wA etk o, Ave) AT AN =

R
L

o el A

713 R

b Al

3|
<

=
[¢)

o ol g 7

29

d

)

,Ao

L1t

G
ol
W



i
—_~

A

H 7 g e el A = A=

9]

ki3

"ol g ol

wolR #9) FrEO| A

“w
T

20.

el

)
—_

—
o

nolA el o2k £

21.

;OL
2

el

3
T

Ho}

o] Azl 9
o) 7% 0.0520l(L) o4 0.084°](L) o]

o
=

S RAEH o

VIRE1d
=1

d

1

o
AF

1) 4o] 45m ©]

=
T

’

Eyl,

o}

0.05Z20](1L) o] 0.05Z01(L)+1.35m ©]u.

3) ol

7Fzol 7 7g ¥ o

o
-+

o

Eal

7Fzol Tt = o
=

o=

= I~
A = T Aok

(recess) 7}

)

N

N

o

el

)

A

23.

374

tel A2%, A3, A4, A5, A6%

S

o h

o

=]

o

o]
mmo

)
N

&

o



E% e =
1_7A| Lf _— ,ﬂl = =
3 o g oo I —
S d o ~ e 0 _m R o o
w0 S T N o E N i oo
e Ty N M o~ Cilie N g 3
2 Mo e o ! L . T howo k=
X v 3 i e B R O k3 ) i =R RO
%o TR Tax =50 s e P g ook W
S = 7 GG N Y = - N B
= I X e ~ N X ~ <~ = Eu]ﬂﬂéo
< = - o ofe 2 NN T e o - &
i) ™ = ol T " H = ok L 5 = XO W X
) g 0 .o = ey = ) i 2ooa
5 .- 5o g O B A w
= LN i L s L L : SR Lo ST il
53 & o1 HME oF W o Jl o _.ﬁo _z_.o OE ~ E N
o S — T = = TS s U ok o w o 2
6N i~ q,.rL go ol = ﬁomﬂZ ‘ﬂvuﬂ/l . o I+ ﬂuwﬂumﬂ
= - e pde TeZ Yor g ) T m oW
= o Tz if op 3 i
. gﬁmmrmm% =+ 3 ﬂmuwﬂ g e B % E Mo Y
mm T i ar = o M ol B I e E i i
i i~ e © . - < oy )X
= WOELMM TR LG R ST B @0
- o = Z LR s o I
T %A@@ 5 T N ® o L ®F BT E%ﬂmg
T T o By @ T o X 5o o o of N T S o -
W " o o m = T o a ~ al %! M
i G (T O i w® T I« R Mol
o o oy T Tor EEE ! —~ = o = —— mhy e ) N my
o et s o 2 N r F o P e L S -
= o w o P X ro o ™ Ry s o < T T om o
R 0 X0 SO — I 0 ° do P ~ o T =
o = o T of o W m X B g A Y = Uo - e
S o BT or W Xy ®Rweg G =T E s
< A 2o N R %+ g = sl
z%@%éﬁ@%% o M T o+ = < " w o o
) L41ixﬂ}1l I B = ,waﬂgo
] © W2 o © = w5 B o B OGS W o T
— 0 i — :
= B N ,M - o o Y M N oy % T ) - Zn = oy Mo oy 53 mm MM ey uwcy o
- o) —_— - ) | ~
.Ql J7|L Eo i — MV.L = N \m ‘ml N W - o \ml - = ‘ml % E.E =1 OT E ﬂﬁ 7A
N o ) o X o K = M o s 3 o _ o _ T X ~
; EE SRS TEEs Ty el
w2 IR S o« BOE A FIE o B0 0o W R owox g
o X _@%lammﬁooﬂgwﬂl T = @%:7ﬁa
a = o o T W o O s s A < M 9 wr it
A = ﬁmraoﬂ . pappe . TR 0o M wr e _f%:
® I ) ~ & moE o O H%E%ﬂ%
—_— ~ )
© o o o P wa?guﬁ%
I : b = - A
& 5 & = 5 @ I G| g
u o = &+ = T o
< T U - m %Hv o M
O —_ JE
T X LErIe g
_ ~ — N~ g
X E# 0 ~ N
—_ = OT ﬂ_OI

- 29 —



)

e RAE, AR, Ay )T

ojf A

2.

B AAL

s

HauAel ghA 19

s

of i

ol

)

—_—
o

.

I ARl Al 3

3

A5 2

T
T
wK

K

e

o

%

of Relel Mt 1ela

A 67
24 2 A4

WA e 3l

s

IR I B )

3
T

ol h

=
=
& ol

o FHEe 4

% @A,

ERe!

el

1.

o
oF
el

Hr
o

3

il

A

ol
=

ERe!

@,

2%

3|
<

4= B = AR S

3y

o %

F74

4ol

73

i

pri
o

=
T

)

3

71aE A

@,

AW e

2| &

ol
=

GEe

ol A A"

A1

2.

o

el

ﬂo
e

K

of e Age A

2 A 5

GEe

)

o
3

ol

e

o
0

Ao
)
B

o)
el

o
HO

o]
&0
!

N

o

o

I g

5

ZAe ARAL

ezt

L gl e

-
T

VIREIS
=1

al

]

0
e

)

AR IEE Y

7182 AR =EA7F

EREI

s

= A, 19

i
1o

g

5

13247 3

3 A

ol xRkt 1y

%

e F

o

ERRE

Hupo] the

d

A=l

=l

o

o

p—

o

A4

ﬂo
e

%



el

=K
@
!

of-
ﬁo
il
™

o}J
mmo

)
N

AT
THAN L 3w e AA

T wre] Aul oed] WaAH

ol
P

Ptz gAE T A

A2

1.

A6

, A53 «

%

&

=] x.]] 2

L A13f

4714

R
L

il 3

el

BN

o}, Ao

il

—_—
o

Fet sl WA

R

A1
718 HAAZE = Ao

of ZEa A HA dxd

Wl F18 GAE, ol

FA9 F wA Axd A 3HYE W

Z

kA

A

al

371 el

d

Z

ke
T

}.

37 el AxbAAN, 2Ela

ke
T

el

EERK

=
iAoy

d

A

B

IR

9]

du Azt 9E wrig

A

!

Nfo
!
T
I
=]

ok
A

ZAL Aol e

<
T

ki3

A ow o|Fo) A1, 18

5

Nz}

BN

o

=
T

A

el

ki3

oAl 7=

R R

9]

= =4

)

N

N

K

ﬂwO
‘mo

o
R

i
ol

!

B
Ho

%o

N

A 18}l

2.

K

A110

=i}
P

A2, A3%, A%, A%, A6%, AT, A%

)
jant

il
o

2

K

Fal

8

4

hsel e A7t o e

#2738

ke

)
S

2@ F7]

w7134

)

3)

= =A

2

!

)

Ton

of we} f7% 1

)

=
=]

1 A1

of Asd FH7F A107F

i e

o AabAARE A2



=

SR

=i
=~

R

N

e
Mo
Y

e} 5o

A1

s 2

A1gch

3.

73:,'

A8t

2agu e A

A

ol

g3

A 9% o]

=i
=~

A7

W

ol
=

5

L A3 A2, A5

71 A AL

342 Wel #7149 A}

<
T

&

d

CER RED!

=z
NS

Her

Sl

R

)

E= Ao



ﬁo

ok

3/hE Wel 714 AR 2%A

ko3
T

s

d

]

3/E Well 3

fe3
T

-],o]

L

3

A

378 el zElar Al A

A

o]
=

il

)
—_

o It

]

pzs
&

A, A107F

)

B

(e

ol

25
Ho

_]O
]

ﬂr

2 F

Aol A3

3t

ANA 7=

o}
3L

o] 5143}

=]

o gt

)

N

mK

ﬂWO
‘.mo

!

i
mﬁ

!

Ao A}

)

T

X
g, A7 A4 2 F1H AL

7F.



To-
o
23]

ol
KR

o)

A9 =

A &7F

P (775 2

o

ol oz
P2

1. A23&7F5
o)

= otefl

-(:5_]-_

A <]

=i}
=

3}

14128, A5

Z_'

A 1371

L.

714 AL



)

371 Ul

<
T

—

o

-

e

el 231 Al

o] AAE e

| AgHE A9, o

O]—o

GRS

3709 Ul AxAAL
A5%

]

i

pzs

-5

7]

Zol
Ha 28]o] AR Azl AL3f
|t

k)
] of

3

A5
A

]

pzS
=

13712
P2 o = e =3
A, A0+

2. o]

v},

)

B

(e

To-

)
o
A
Ho

el

X
)

7K
‘wwo
‘.mo
mﬁ
i



T, BdE e 1 5

T

| N

-

ERE R

g g

o, o] 74}
A

7t FHz2=HA

—_
o

NF
o

o

A ARTE A

2]

W

ol

o
!
‘oF

—_
o

o

of weh

5

A%

]

i

pzs

o] A107F

Al



bl woee]

5]

9

19k Al

=i
=~

A4

CEEEY

v},

1AL, AAAL 2 A A 95

A 107+

bl o) THel A

5]

‘CH



o el

l
=

o] 317} glo] o] HAlell EguE TxA HiA, 71, |

3|

8

by B T W

" oom %X
- i adl g
= T o = WX g N
AN T R .
oW R W T Ee
] o> <~ .
CI W E NI Ny
Njo ) = JJJ % - Eo
= B ok x, B o w5
W + = E = o o
o o W o= o R o
Wu X0 . ® o= N or
> T 5L E Tyt %
0 o < g ® T _ J|J
oo MM ) LT o ~a i
U oo = rE
‘ul ar I- _.EE —_ ﬂmﬂ ﬂ u ry 0
— o N £l o X K ol 53 o
L noo #e XM
To oy o £ Sl o
X =0 Al - R - oo W — T
) W E 2 R S R Ko
my £ J W o T — i
2 v PR Y m o GO Rt
I < W T T oW ~
o |
X T M % A a4 e g
o o) —_ —_
T R I S N
2 7o oo ow B 900
ol " o = T T W w ] w ]
W S ar oo W ﬁz__n. wr B
o T o T T & W



L. A ATA e = SA =, A3 A3 whet A= A

S AQsta, A2, A3 A4% A5, A6, AT, A8, A9 L

=

A0 #A 273k 1 el o] FHe BA LA FHshE oo

ek HE2HAN Be A7IAA Fol] deE
2. Al d5d FAAtATA = An7|E57F

3. A3t A3 wet WA= Aure ALfsta, o] AR A4

stoll A B e Rt qfAol whel Adbel digk WAV FolH= Afolle

o
FAAMAZ A F47 o] FHol FHH FA Frhste] daw

=



A 1273

3

CER

=
o

ki3

A Ao

e

==
o

N

ol

of wheh WA F

=]

ahsbar, Alllaf

25!

A7) 9]

T
| Y

A 7F e e vt

2]

A137

1. =Ao]
7P 0w T Ao A AT A

1 A dwd A4 7Ikb=

S

T
)



3INE

al

]

= O
aL

2. 7} Al

717kl b A7

—_
fife)

o

P

~
NJo

)

A7F 5 d mgke] 7]

=
¢}

3.

=47 599 7]

AT T

, A&7

P
T

o

Eal

=

o
Ae

=
=

4

A5 5

o A @A

A9t

=i}
=

=]



=

71 A dRE o A

4.

ol
To-
T

%O

X
!

N

T
N
|
TR

o

0

2R 58 E)

—

o

7ol 3

5

)

R

712 o

col

i

T

M7F PR E = wol] Addtbol

=
(e}

5.

X
i

—_
ie}

it
—_

!

T
)

~X

;OH

£l

o

N

hSs

1)

—_
o
o

)

)

HO R 1o

7A
N
)

fie}
I~

, AlSA Y] E2 A2

= A5 el A

r

=
) WL

;OO



)

o
;QL
oF

A = g7

bl o] FHAN BAY 1AL

S

&

bae 4

e

on

£l
b=

o4 WA AAE Aol Hu

=]

_ﬁL

wd

ol

Y
or

T
)
o]
o

s

H

R

3|

43

]
A

T
T

A3

8.

;OL

=]
&

A9

=i
=~

&}

A1

=]
&

A1, A8

=]
&

Aol ATt



A

of
ﬁO
o)

L
or

—_
fie}

—_
o

N

ol A0++= A1 =

=13
=

A

ol

s

.
i’}

NFEA7L AT AR

}

LI

Fol o]ddl A= =715 A¥TE A7t AAE =

o B

1A

-
e

o] H o]

1

=0

o

1)

fvze]

7}l

=

=]
=

a
s

Al

]

2

An7| 55 &

A 147

ol

A

M7 ERE o] oA RaAo)

S|
=

l
=

A

=

o

o

pud

g Ao A5S61(14) #=.

Aol Mol &

=

(e}

10)



A 157+ &

SA9 o] &7t5A

AL D AT whe AE FAE A

34 QAE SAstel A
oA A o8 Fsetus

=

ot

ot.

A 16713

A9 5

Gatte] fgel nheh WA FAE o A HEHE nE 5
42 dAste] thE YAl ool Fdnh v PAES Y 3
A7} 5ol 1

A1773R

J[m
(e



LOL

A2%

A 17F 4

N

=K

o

i)

B

ol

K

)

—_
fiie)

ol

op

of $h= el A%

. =4 olele] A

2k

&

=
aL

o uhe

!

—_—

0
ma
&+

ol

)
Jjo

e
L

H

o
|

X

ol
N

e

¥
el
N

W
Ao

;é!

—_
fite)



taL,

5]

oA 4 W9 ol 914

3

A 213

]

pZs
=

At} o] AT} A 1A 25F

ﬁﬁ T 2] =T oh o o 1o X o o
n B ) BB o) o o — o
3 BT = ﬂr ST W o M G
:n T ﬁﬁ z o= Z#T P W
1 <O = A oF - B ol Jjo =
i ooy B 2 E® o E bR =
B Iy R O —y = < Ul = T T
! T oo M CA. &+ N o
i R T B R Al |
" = o -~ T 0 RO ol B o __x <
g ol N S, ) = _
S T KO L o ) {9 5 X =
o T = o W W ok W o e S o
iy TR S o T T By s
s = o of o 2 1l w.
I T w P = ®op AW o3
= R ) J JJJ o I
i w T s T N o= A Tro AF WA .
of- o X = 5 2 = ip o = =
o Nlo ~ T ok o G 3 b N =3 g
- AR g = M ol * ) i TR g 0|
— Y —_ 0 —
o o | U X o L Ia mh uﬂwu = Mlu B o 1Urr1_ 7w A M
= ok A ' m " W o o e RECANPP T 3]
i LN e Y TP A N O IS
g I o A = ob R o o T W oo —
o~ R e K A ) w (- T T ) ~ @ °
o= = N o o 0| o o o e Gl
N T 3 I Ty X%
c . a M- 0 A ol N lo o
B - N o GG I o
L Wy — % 9 N 1 = PR L N o e
i No N 2w = op W A G 2o om o Al
o W o X S Wk = ol < =5 ow e B4
T ) ol ° 5o BOR ° op mu = o
%A Mm_% £ = G g o ° £ %.MW% o
w2 wa 5! = o N = Q9 & Mo 4 o gy il
I ok ~ —_— JH v — T UT_ — . ﬂAro " = <
%o oy o X = oo X o X 0 Wr o of ¥ o oy
8o ﬂl:ﬁ ﬂ.ﬁ ‘le W i 53 WE X N % ‘;J:ow ]‘ﬂ N o ‘.ﬂo b J By il o éa
ol o rua <0 N = R T s : )
P Cwm ToF w0 oo D G ~
T T o T o o o WA e



ol A o] &

o,

A3 4

4

X!

AA R

o 2.4

=
=

- it Al =0l

1.

WY

B

0

ol

AR EZode] ¥ A%

2.

A 47t 4

np
=l
o
Ho

=y

—~
file}

N

o
oo

~
fife)

on
KM

ild

24, 94 A

]

=K

—_
fite)

o

—_
fiie)

=
i)



!

o)

—

)A.O

7] o]
3

Br

0

o] 41 300mm ©]

).

,AO
B

NS

—~
fite)

7

NJo
ol

A5 4

EAE A oste HAH

37

=
L

F2F34F 300mm o] o] H o)

B

o =
=

o]
7+ 100mm =}

—5‘5_]__

= vl o

atol 7]

1A A=

=

7

% S
Ael 2

YEIE

AT E

L
=

2.

T
T

o}
T

= AA = A

< ¥

ol
=

s

o 1= o] &

1
T

t} 4mm ©]

AW o] HHl= 6omm o] o] Hrh

A6 4
A7 ol9e] Wl olate] 4

37

=
L

A~
=

o= olefg I <]

A skal, 71 G

& A 5

—5‘5_]__

N
[

Ay 7}

-
T

T A



o

—_
fite)

4

om
)

o
Nfo

s 8

,AO

of 447} o

ol

—~
file}

—~
file}

of tjslo] 10kN/™

A}

of thafo] 17kN/™

] gk
=1

i

9

1} Aol 100m ©]

23E 02520/(L)e] 9ART Hv]

ol
~H

—

X
!

% 9A ge,

Z1 7 3ke] 0.0028+H

-~

)
iz

B

)

A 772
1879 AT

—_
fite)

o]
H



A8 2
2 %o gRAT

o

974

=

Foll 41 900mm ©] A, A F73/do A 760mm ©] o] &

760mm % 450mm

7_} 7_}

—~
fite)

ﬁ
N

~

)AO
;e
L

e

W
il

of
W
ol

=y

—_
fie}

)AO
B
I
il

~g

X
A

T

—_
file}



- 52 —
A107F 3

o ~
E#E ZO ‘_I‘\fl 1_ 1&1
~I
mF
)0

"o K
)
OL Zo ﬂ MH M.b 1r
i _,M e U N ,M.o B K
S T & o G2
wo B T RN o
N g ) NI R &
©E " & T il T oo T -
pox — Wor B o
HIEOS B our do i =z W
- —_
o W o U ® < G ﬂg
oo 5w . IR |
s NN o — iy 1dr| o=y -
I~ N Y ,ﬁ ol o} 11_ "
Xﬁ ;OL Jl ~o =~ — ‘@ﬁ v Jl s Q‘._
o - o LN X W= <P s
O KO <l = 4 &
T2 o T Ee woxo W # o -
(o] — = iy T g .
OE- ° = E M Fox X o W R o Q)
Ho o X B e - ra
M N Ta D of ¥ o row
CIn el I = o = A <R 7 ~o X AN B
oKW o o =0 T
»A]ﬁ ,I‘Vix_ OR = _ZTI ;OE 1_.0 OL s, 3 _Ao N
o BT 5 Mo ) < "o ®
e % W W 2
X 1 XH 1 o} Zﬁl
K o w P2 5 L cs
i % - ~o o w = B o o i K
o) T g o T o
g KR 0o uﬂ g
o T WL - i %o
= m ol %0 o %o 760 m 3 7w
o 3 2 T X %%z K oo 3 T
2T T o : R TR N
o oMo — o 3 ol = o o ey
" N o - oy 2O o P ® o o w
e = X oo TRE R
oF R a2 i < o7
B B = i° o
o M
LK -

%!
7k
N~
A
A}
(3]
H
™
=}
t}

} 500mmx.th o} & ¢ X|o] A% k=



A ]

1,000mmX.t} o}z ¢

).

A

5

/(\31—

b} of ol ofste] &

)
pul

SRR

S <}

ol o
P2

!

._i

—_—

file)
"

o]
i
™

o
Nﬂ

ol

olo
el

ol

B

olo

—
"o

]

A137 3

o
N

BK
o

_E.h

H
~I
oy
NI

w7
7

-
il

o)

eyl
)
~I

i)

R

=

]

o

ol Z T2 HFE Adutel =

g

b7s

s

N

EERSTRE

1
| .

7 9

)
-
o

B
—_
file}

iz

AAE £

_EH_
it

—_
fiTe)

H=x

=g w
T8 =R

]

o
-

3] 2~
25

e R B i e e a ol

0

1
T

2. Abghol wjA 5

A A H T

T

gk Slgka} wn Abo] e

A4 A= ofof

te

1
|

e olgle] o)A

W



— 54 —
A 1473

K

ol

wot

a

3

of wel 4

[e)

=

st o

tod o] Zo] mEH T 0.004m2¥ F7Fe

T =017} 1,200mm=

°©

[}

=]

sole} 9l

7F. A=0.072 (GRE 27} 0.740|(L)H et &

1) =92

=i}
100mmel]

3] Zol(/s)

=)
=T

¢+

| gad

tel o) 7o) vE 0.004m?4

S

100mmel] o

=
=

150mm ©]A 230mm ©]

o] 1 ool H=

i=]
R
L

.

2ol

T

Ul =
=

whe} ) A

=

oM T WA 2

i

o,

Edl

A 7 we)

A1
1Ae] Aol

6. Z o] 300mm7}

]

=

1=}

744

S
| S

=
o
S

=
=

S
=
S|



N o Y TR W i
— o o
v N oo Y )
- HO —_— Dnm ~ Og e
7 X o ¥ o
i oy ®o o R N
o =K ri T el
o] P
15 "o Moo g ™ ™
o| R o2 W
N — = o) =o o ol
N D ~ o s X
) "o o SV o
= © o = oY
To o} =K T N o
%0 i R o oo o
o ~ B z#
K " =
— N i n ‘._f T O
o " = Cow oA o
0 L
X o qu o) i PO %0 o
) I = = F .= 7 o
N T o = M - T o - = T = o
%%ow umdl._s m_m% WMW% o B G N
™ ]
X o Ao 15 b o m IF = m (e e o W = 70
J o o - ~ MENNS o — Mo (&N
i~ = o] = K = ) " ®om = T = o
T« O
(oA R mﬂ IS w W o X W 70 T o B
I al Oﬁ zo O - o
—_— [e) r JIL X — OWL N
TN o R Y A <
o ~ ﬂ_OI H — o H__- )
— — = X e ey
= o) A xo N = Ty TR
ORI I G o= oW T
T 5 oy <O 0 W
w T v T wow Y
rE oy R Lo o= IS
‘.%1_ e o T =W — B N T H
ﬂﬂ_ oF o_ﬂ_ 3 ZT ﬂﬂ_Mi Jo o H o 3 N~
s e N ool
I} X = W % =
l —_— ﬂ 1FL 1_.0 ,I;A 1” AL
ok S ®m T o X E = =
1‘D_rl o aall H % g K x
o AR m T oo ol Mm
o] o o N oo 2 Ma
‘EE o~ oF 3 < . o T
o i Howl o S ®O
N RO ~ op R o

A2

=)
1=

or”
p=!

s

b A T
3 por

AT 37 B ATl W

317 Aol MSC.267(85)el uwhet 1 elgk “2008'd =

BAR2AA214 D Aol A267(VIDl whe} 2 el “of

et
==

5

A=)

TP A2

o]-;ﬂ

ful

)

e
ful

[e)

o4l

12) 7159] aiAker 9]

ol

2]

S

11) “2005 oA




ol
N
B/
o}

—_
fiie)

~g

Hr

0.055m-rad ©]%}o] o] ok

.

40°R1 Tt} ZHe A )l A= 0.09m-rad ©] Aol oF

ol

870y 7} 40°8 v} =}

P2 WAL 0.03m-rad ©]’de]o ok

—r

o] 30°9} 40° Apol o] An, 30°9} O Abo] <

)
pul

et

file}

~g

~
Hr

T
Hr
vze)
o

T

of 7

ol

7F sl
.

s

o] o] of

1

)AO

o A1 200mm ©]

)

N

A}

ﬁo

[0

9

).

,AO

4 GZ+= 30° ©

)

o

T

L.

)
i

A4 golok gt

o] 25°KH. T}

)
pul

b,

G

gt

o}ok

!

—_
fite)

5}

H2AE7 Al

E1!]
=

3.

—_
fiie)

G

A3 3
SERIE



A 472

o

il

A1

=]

= vkl whet A2

ERIEL:

T3

572

bt e

3]
“

44

o)

wr
H

R

A
!
T

00

672

o} 14)

o

mr

el

A
!
o

el
e

A7

3} /\c}_—ég.

[e]
Eus

!

;.OD
23!
el
op

o
ﬁo
)

—_
fite)

o
|

2

B3

B

el
Uo

o

4
a

o) 4%

w0

b At Al

3|
T

el

2

3]7F Aol MSC.267(85)° whe} A& gh “2008'd W] =4 &

2

13) 7179 sfjAretA 9

N

WA

2F A2 A2.1.4%

2z,

=

]

= 1
'Q’l—Xx]

Aol

3k

- o7 —



—_
file}

—_
file}

i I~
=2 F Atk

405 Al E 744

o
T

N
o

ol

o]
e

S

)

ol +

3t

o %7}

[¢]

A}

2

ERR

AN FHE T

3}

A1

2.

o

)

ol

—_
fite)

oy

KX
=1

™

ol

of Aol w

73]

8% A8t

il
_—

o
Do
13

o
ol
o

Mo

=K

—_
file}

1 e B e BesE 4

Fol A=

5]

A8 4

21y

g}15)

o AlFrEY 302 223 (kg/m?)

a4 5 Zgdlolel tie

7} Emg

Fol AlsvlE g 75420

S

of o

& (kg/m?)
o #{d, (v}

ZEE A9

Aol 44, 1

20) %3 o FHE T 30
SC.267(85)0l whet ==k “2008'd H]

Aol gk WA o] AQhE



o
B
2
™
4
0]

ol
N
B
Nr

=K

;01_
<A

ZHAA A

o] HAir2 WAHFEE AAHAY. a2l

A9t 2
ARA Y

Al

AFA 9

I

s

o 4

] gk
=1

i

2.

B

el

& Ao FAA P o zRE ]

|2 A

g

b7s

3. ¥

=
aL

sk 7

17

A107F 3

7}

g

b

G

-
T

4 AR7F B A A0 13 A E

2]

3 30 FEEHIL o

:ﬂ
135] 7} 24 o] MSC.267(85)°]

[e)
L
ful

A HREA 39)
"3 7)) slAkerAl 9]

=
°

=4

]

3l x| %]
g = ATt

s

N ECIE
202 Auo
Aol

o
%

“
1

16) 19931 of A et o
A sk

A2

et
==

A2H-A6FA6.3d H 5

OF”
=

REs

R

1=
Al



s

el

i

™

—_
file}

wWr
M

R

¢+

B

el

%

—_—

0
{Jo
i
fite)
Mﬂ
ol

0
)AO
;OO

o] AA &

1

ol

7

A

ol F714 AAR A

}

ol
X

A
%R

—_
file}

5 7] ek,

H+=

A1
0|52 ofF 2ol

44

b1 9lstol

3|

JArE oF7IN 2

Egolt}

%

o

o

A127H

He
A

T

3|

B!

o

A 1373
AN &I EF

)

iy

Ny

o
mr
1o

NIr
Ao

el

gl

8

A67©]

=i}
=

3 713 A%

17) 2177 A9l A267(VIID)ell wha} =)

1 Ao A268(VIIDE /NAE “o]d n&

S

18) 7147} A<l A168(ESIV)el utz} A=

A’ =z

s

o] Aol ¥

E

y e

o
3

=
3

o] E V “o]54 of

15 o8 HFEEA 39 Aa 4o #55

=

A5

Aol

ot

A

al

gl

19) 1993

TR
A

=



A 1473

70
ol

4
K

o

°] 10078 °]“&<Ql -, Hol 100m °]7&S

Al

= 9

o

!
A

el

o

o

op

=K

A47

(S RET R

%

3

Mo

A1 4

A2 4

39

g 2

ZEAT=

Z= BE

A5 54,

ol

A HEFZA 39 @i 59

1%

S EEE

ki3

A]



H]
gl

4

Cl

T
T
o

ur
dr

ol

Joll AF&

jang

i
o
g

B/

)
—~
file}
o
Ho

—-—

—

0

)

—_
fie}

—_
file}

1S

=i
=

ol

L.OD
o

s nj ek 3hA

2

Sl

)

d A

3}

)

=

!
&

]

)
=

]

~

)
~
o

10. “57]

Ho

!
o

]



354
Qurit

7] &4y

A, RE7ld, Bdd

| R 7Y o] 718

, A X

]

)

whol whe A, A4 A

s

o] 4%

T
= o
X o
T AF
{Jo B!
-
jang
W
Mo
~ ol
alol 1,
ook
o o
BT
T T
]
ol
wr M
S
N
) =
MﬂL ox
- AR
s 5
W Npo
T
ol
ER
A
"W
l, ol
= B
% o
K

il

il
T

4]

o]
=

E 7%

o

wWr

E

o

Mo

= Al

5) Als &

o

w3

o
e
~

A
K

o

&+

mK



~—
1o

el

oyl

o}

N

fo] olelal Ztmay

5]

Ay

de)

214

o]
=

]
d

p7s

Fo

1 A, =27]

9|

B

olo

A7) 4w

o

Wr
M

R

+
ol
Mo

el

ol

JJo

—_—

0
e

o

o

Ho

tol o] 2 A9 2 F-E Al24f

°©

7}

=
T

17417} ¢

1 7HA] <

=

pZs

pzs

ol A167F 28 A1187f

J

o
ASZEA L= F-E A44q¢

9

l
=

1.
7

]

pZs
=

=

23!
el

ol

p—

X

el

N
4

o2 7%F

37 9l

S

b

k)
yal

Al

A

et

k)
yal

7]

-

T

2 Folsly

g A

vl
=

%!



A2%
71 @A)
(437

1

:Aﬂ
H

&

A 47+

71 &

e
~K

AW, 370129 &40 0.6mE =3

)

Z3

=
=

o] 200mm

p

o

i

e
~K

ol

)

il

wK

o

nzel

K
o

—_
o



A5 2

™
4

o

Ay
e
_,oT
o
gz

ol

A

o
T

ol

A6
371 49, 534 * F718FA

ma
N
NJo
sy

4
B

)

—r

0

N
Njo

o

e

Njo
K

olo

n7E ndd, 71 4 E

AT
Aust 7| BTY el B

%
A

g 1T

=

22) 717-7F A9l A601(15) wak A

3|7} A ] MSC.137(76)

2]

AFQERA 9]



A8 4

1718 Ao

%3

ATAA

gt

==

3

R B sy

ake)

d

17} 7dalol A <

e

el 9

z=4

o
T

o

Ao1 %

ki3

1o}, oju

Holl 1] Aol A vt 7hs3s

A= &

A

2]

2ol

|

7

g =

o Alole o

A, LefaL

ﬁo

e

A

oM 7%=

A5%

73]

3) A4t

o
R
N~
e

i

=
;é!
G
~

B

7<) AR ]

2153

Faz, 7 Aol 7t

ol

il

—_
fite)

W

ol

N
Ho

Aol o2 AR A5l

[
e
)
file}

L.OD
2]

el
G
o
Mo

o
N~
7K
o
~

-
i+

o]

—

=K

_
fite)

Hr

N

NI



A A

A, Adn] g

A
=

;OL
;OU
2]

]

0 Wzt e A mE A

974
F% 37133

iz

!

s}
AEv g7|HAR

i

RSN

| 571820 AH ¢
I gt A& 7 A

=

A 1073
=1

FA

_ZTI

o

—_—

0

o
{Jo

]
“

710 AbEHE dnzA 3

=]
=

AR AFgEA gtk vhe, vy

O -
AT

i

O
il

]

o

e

W

ARF7E AFHAG A

s

=
Qs 10°C e LEAA F5EA B

17} ol %ol A5, 2

=

4

H



Mﬁ W o™ 90 ofF T =
= Hoom I 50 H_AN_ do T o W
o sl B TR iy ° o — ot U oy
ﬂE o rL . ,M_Vl T ﬂAro 0 W H; = ‘Hol il Lf " ]
= o B B o= )| x A A T ST ~ < NF
Rl N~ O ~ g W S — o Bl H N < Gy S
bﬁlu = iﬁ S T E N ! - ;I‘_,ﬂ = )ﬁ Jl _.ﬁ ~X _ or
H_A.L Mo oD = oF mooo% N P R B B ™ s ~ OF
oL 3 IR m o= o 4 B i Qov% (A - p—
— o) o- g — = N N
_@_zlﬂuu. s @ﬂgo%ﬁk oMo G
= T w]T = wy S X oo R £ B o T o ¥
~ . .~ —
R ) Mg vty o ® e 2w
N g ok = o 75 | N
TN o oR o) Mﬁ Mo Mo B T o 0N ol ﬁ { ST ol
- S Mo o W o 2 ok g A T R oo T = X
wo B x o ° T R T o B o © ) py X M: i =
e o LI ) Mo B M i N &Y
O RS . i BE TP o TP e ©ow
o TR AW E 5 B aﬂzwﬁngg T I mEE
0 N o r r @ = W N R
T . g Mo ) i - % X Iy o w_ Bl o o
F = do o W T Ho i o M B o= o5 o5 ™
o T (AW [ o el 5z P )i o =
L = A R T 2o M
8 M e OB M -~ M o I Al o :
5 W o~ % § o | T w3 o W & o N wox
L]xxO_z = %04% T N = o w
o KL% g woOE = G be b o o &
R o P o M N ook e N 2o % T ® R
%ﬂﬂrﬂﬂ% ) o R Mo T o= i o
o : Ly gl w s T Ao A NI W o= 1
= T ‘Ul O_H O_H 1:1_ Jl ﬂ o B o = J & %
S TR ) B o T = g5 I o o N N
Nro 9 o L. ~0 o W = T K o W oo =0
= KR g n B Mzgﬂ%d e IS I
] ‘Ul Ea El = " =0 ,_.__,.AE ™ ,f O_H o [ MArM 1_./l xPo) N T - ﬂ 1:1_ R
Fmow B oE e X0 ﬂﬂofsxﬂ%% g F =T ok AR
WoR v e O ~ M %Elﬁﬁoauﬂhﬁuﬂ o e g, W e_w G o
PEZRY W Rl g - Pl W
== nH XO ny =0 = oE . M B oV
™ o M ol o T a2 TN oF 7- iy T
o Lf Oﬁ Ly o] = —_ ) OT 50 ;OL
T B ) 7 u@rﬂr.zr e Moy X L iy
.E Z.o o _.ﬁ _ o Lf »C ) O_E
R o o Y oo g T W M
g SR o e~ = © oF N
X Jv._Al ]_./l

- 69 —



- 70 -

P
;01_ ‘O| o \uA!O
o o ) w o
%3 E: :
= = N
@wgaw Em%ﬁ q T R
EOWNEH %EE wwmumﬂ%%ma
Eoﬂﬂo‘ﬂ.ﬁ @E@!ﬁl JIO ].l]r(ﬂﬂ
%zﬂaﬂ 1_./|ﬂormﬂ %ﬂmm7w%@ﬂ%%
ﬂwmufi A ﬂmfﬁﬁgﬂgzw%a% o
o ¥ o B ovwrma M %7@@.00&#% i T )
oooF = W IR o 25 I i = i 3
_ %0 - =) o T oo B o’ N T
o O oy T o Mﬂir = ) o X 2 e o T 0 E oM o
S N I T s o + T o w5 e J e
m_cf ‘mXﬂ iy = el S W T = Hr_ vy | .ﬂmﬂ Hr 4 mrg Wo m W )
UM = mL oW 1;1_ ‘Ul JI ~ 1# E Oﬁ o :.L, Hm_.,._ o ﬁro o ﬂ
= L oa o ) oy =T o ) g 5 o )
o o W A oo W . " M o) == o] ™ ®"T r 5 T ow
ohy 7o EK W o)/ o NN W i oL s T o
i ok T o A i Dl = e ~ o
- W T i e M o o B Q o aw D"
my 3R ol = o NE Y U T o B N 9P A -
U oF 3 ob of %u e e - ﬁw R 3 Ldl =y B MW MA A o
z| o = ~ @ " x o T o ©F Lf ) = o K N
uﬂamaﬂ_dwr;7 ﬁga%ioﬁoolﬁz% T e
leﬂoloﬁuioﬂﬂ L#L@Lﬂo]gbtﬁrﬂﬂoﬂ S ﬂo&wl
0 o~ o o pyl m X H oo B oF ol w PR
ﬂﬂoqogawu. %ﬂ%gn_bﬂo?ﬁ% % 50 h
%%%ﬂﬁom% ﬂ._ﬂo}ﬁ_zﬂ = % © el
o_uz, %oEoT77 o_uﬂofw_ﬁomﬂ @Muw o JNEL,
T (S % T ~ M H%_ o o B T g D ~ = X Qu =K io°
,mgmryazfﬂ&ﬂuﬁd; o ﬁu%ﬂwovewﬂﬂ %0 ﬂmﬂ
do T i ol o X BT 5o ™ — wo< P it o T
‘ﬂl T T Onﬂ Z . ;oL . N ‘HOI ‘W = = ,._mu R ﬂo E E Lf Jl U_x
= 7 Jﬁ fo o No X 0 B T = o T < J T B
< e b ke G o A N 2
T J N F L P o i =
™ o= s B T B ) N o} < = X
e T2 N T B ] I B
= w3 Te Il ° e
eyl ) A Fo) o e i o ° [N
ﬂﬂgé@l@mﬂ o
5 T T gD 7 & ® oF = o "
_ ﬂadrev _%ﬂuﬂmmﬂ Y el =
wwMﬂﬁAWﬂzﬂ T otﬁu
7ﬂ%17rowo_hofy M% ﬁﬁx
i &M o Tor 1H @. Iy IH
\ ~ ) HT._ 3 Q on _ ‘q
1) o - o X
o S %O
i o I
T =
XO

1o] Tf

A4

al
P2

3

A28

A

e

RS



&l

11. Al10

—~
fite)

A117F3
9 ] Hlf =73 X

F ek

)

H]
B

H]
B

olo
TH
o)

ar

25+1.68 /L(B + D)

a=

oM W7d del el EElvE, 2lal Zel(L), yrl(B) % 2o

0
<)

o]

HZ g

T
-

(D)e] )

R !

S|
pul

=
[e]

7}

ol

2| =,

)
e
R

_Eﬂ

_Eﬂ
o

—

AL
~K
o

e

—

0
_Eﬂ

—
o

, Aol 75m 7



X
Wl

e

HI
T

G

27 gl o

=1
=

1

A A& mj=

H]
=

ol tt.

50mm ©]

o
T

)

—_
1o

)

R

¢+

—r

0

|

bl o4 Fo] thpe] ol

o1&

=

ol
Ho

4. oJgEe] A7 we 7}

ol

]

tt.

)0

&)

Fod

e

atH,

T

oA 7

A 1273

o

il

N

)
R

M D 5

N
A

)

i)
rvie)

o

el

T
N
el
e

wmu..o

o)
ojp

2e
%

T

—_

0

ar

e

T} 23)

, 7177 A9 A468(XINol whek A9

ELIEERE

&
S

23)



A137 3
ZEFF A

17} 274 ©]

A

\

g}

™
Ho

NI

2o

o

3 35°RHE

2=
=

2 o R R A R

Kl
T

N

KR

or

o

&

317} A9 MSC.337(91)el ulz} =)

2]



Mo

X
ol

wWr
Y

o

Al EE Qe W Asom 7

el S =S

A

o}
} S

)
ol

o

L=

7}

[e)

ZE A 7]

=

j

=

=

Mo} B

9]
ol

Aem o] 3=
A 1473
71 #A B RFA

LofoF

—_L

H

PN
T

5}

°©

AEA 7= B

71l

=

=

[e)
11. Ao] 75m ©|

23E 27 o] 3= o

3}

fih)
10. B

ng
& 15°7+A] 60% o|ujo] Z=Z}sk
ske)

]

-

A

1 (4

—_
~

!
~

)

T
=L

A

o] T5m o]%de

¥E A

il

k)
«

A157 4
Y& BEL 9

$hi1, olZle 719 AF o)A

A

i

s} €k 4 (CFCs)

A=)
=

Yl =H-E st

ol

Ton



5l

ok

A=

Yl = ALE-S

1
T

steld o]yt CFCs

2|47} CFC-11¢] 59

S

E‘_‘
v =

A

= Y7E A

&A el

3

)

L 54 B s Wit ARSH

A}
i

pj)
u})
1)

R

o
e

0

o

Ny

A

3 WE7]7)9 $80] Aute] m7|=2 95t

1= S A=

&tk ok Jpavt B EE Ao

S
=

Yoo} ol 71

lo=]
=2

g

)

Y571717F 8

s

oh B4 E sy 7haE AL

-

3 AFFIom AF olo]A]H

&

-
[

A&y 7}

H7e

79

-
T

71 & W]

k<3

Al 1A

AL 2HES &

|
y 1

o)
a5

=

P 2 5 IAEs W7l =9 4ol el o AA

5]

o) 1-
5 T

]

e

]

—_
fiie)

A,

H] 4]

=
=

of = onjAddy



5.

A 3%
A7 A
1673

(A37+

HH 2 T IHAES F7]8el ¢

ol

o

1] ES F ol= HME

=

A
7hs B BE

SEE

)

7F A AgelE, 29 5

=

el

]

2

el R

Folo] s w1 ghe) APEATL B F
A7

-
T



1]

A

°©

of i

[e)

=

of meh 85

bol ot
,

G ) (VHF) 74
A8

]

pZs

=
=

T

A #7]7]

of weh 85

<

1}

vl
=

7%

3

13

]

pzs
3

et 875 = SHHME) 5442
< Jtdi /ot (HF) 54143 H]

T

7t A9 A 67T

I
B
o
i
Wr
)
. To
Y X
, = o
e o Y
= 3 - v 7
o - 0 =)
o)
o i o2
by 5% Ca if
X© oo ] =
o 2 W 5 ~
w Mo%e Nfo 6
oo . £
7K AR N X
~ N e = %o o T of-
o B Mw_ Mo O W T
S B ~ or
) T M 2 o
ST W %0 o KoK B N
< w0y N ~ ME
2 I | N -
T EH I LF T
Mv.l_\_ XO XO UT.E ‘_VL.Oﬂ it vam-‘._
go AF MM W T W ol T
= M N T T % oF %0
1_10 ~~ N ~~ ~~ A~ — ﬂAIL
o= NN n <

t}
2}
H]

4. 7} H]

B mi ol



of we} $14]

3}

o]

ol

ol

ol

187 %

& gz

3 519 el o

=i
=

hd

@ 23, A

A7H 49 o

7h A H A %

1.

ol

4



94

=

=

st 250V

)

of wal AlFEE A

)

s

3)

& AR N X0 R ﬁ _M. %u = Mo 2o 2o
2 T B Bl BKook Xk T
SR R ! B T
WORT = w AW ol o R
- > T g
w5 o o ~ _ﬁ <2 N %0 i % w:
- N — O — KO
d.ﬁ 1:1_ _n: Ela o JJ ‘EE O_E XL Lf o} Bl HL Lf
Z.E R X N_.O X .NH = mi o#m ol o
0 o o ~X W X o =0 ) o RO
wmoE R 0 = = A
o B T o 1 < T Ur,._ iy — o
— — Oﬁ Ml 0 :.L
g o us o B o (i = X W O
e ) = o < e O
ol A oo N s X — o B X )
o @ = N- B e ol Nd oo
° = T oy B < J) 1) M o
~ oo T my BN aF o —~ =3
) oo L Ny o ou 7 ) ,;|o = K o
R X % Y o o = X o . |
- T R oo Koo ™ {Jo X HoT
Mo TR OB R g
G FE MR L@ o X %7 w
~N S A T i T T g - o wm %
N ? ® T Tk
X of T ST R _ = I
LAY o R ) A S o 2 )\ - o O W
o < i " ) TV 4R T oo S
O oy A X e o x X g ot o nr o n
Ty DX 25 ¥y X ﬂ%%ﬂ%ﬂrﬂ
_ - K = ! N !
- M%%Mm DT oM = 2
S N = o o T K S| Y B = m N "l o
ﬂ . vaﬂ et 7AO — ) ﬂA!L 1: ) o] Mu_._W J_/lL ﬂ ) 0 EW m_u.o
ST R TGRS R it E o o @ R OR oy
oW O M R =« F = & 8 X T = o oo
o W - K B S g O T W
TR L D ome By A R
vl —_ —_ ) Py — .~
urztgwy@ w Wom o E N e T a8 s %W
of o) 4 N R T o = @ 5 70 . . :
. G o_,._ E — ‘UF ‘Ul
Y N R e g N
TR !
. - :
(N pat o
T o T
= B T )



- 80 —

er T 7
YT BT 23
= % — 4 M o o o
do o ol T W e T
= o 3o = i oy 0 o = o
- 5 = H < — 7 e B4 gl o I o
w VR x> = 7 o T W B Mo B o
_— E %0 n 7 i o K

= . ° oo N 0 X 1)) - NS
! o A w W 5 T = R =T 1 = =

T T ggg L E zﬁov_zﬂ mﬁxﬂo_éﬂ 2z =
& = B Mr - L_1_ 7o 'y %l g of B I - o) Eh WH o ) ™

oy X = SN o o dr = ook oo M o) = T

L 2 T X = AR T o= do W N T o o) o KB B
9 — M - T o < ST Jo %0
N kTR PR w o G DI R xo W s
LT X g Y ol ﬁw oo W =z BT o J TR
SN O = N O N @@mﬂﬂﬂﬂ] x5 ZE
A = o =~ b 2 < oI B o — R AN
o | _1_M 5 ol i mlvf £ o) wa ° = w_v ML_.O oF T &M MU or X N B
~ ) Y ok K N ‘Io o do 73 N~ 0 ~ 0 T N ~ : - Ela o

)| L < Ti ) — — . ‘Mﬂ _I —_—

- omﬂ o T m E JM wr_o ) ot o To _ I 1ol T %o ﬂlﬁ N M
e o W = - ® < <) or Eg}b_d@ﬂx Hom
o = = R | o o &% o X N o % A o 2y e oR

lﬁzﬂﬁﬂewb E%M%T ome HTF T oo 5
STRRCIR o % K B o I 5 N- oo = T wr o o = A oo M
e | % o X % CRln e T Ho T T £ T n )
0, 0 x wl fLAl ‘_,AI AE 1;1_ ;Ir._yl ZT q QO ~X m_x ‘I%l )ﬁ O_E N ME ey w_f ﬂ_Ol ;oa 1 fall
X R = g F ° oo TG m B T © 9= e
QW?.E%E?VWW ﬂWMﬂmﬂ E;laﬁdr.;lw%mﬁﬂﬂuﬂ o O =
@1Eﬂ@ggm@ﬂ iﬁ4z@%.aéﬂ%o_hga;ﬂ@ o N o
PG th < W S| K N (- e X o) ol WM o ~ o ™ A Hoe ) o °oF oF 4 ) Q_.
o R go T B ol N ~ Aoy o m_alﬁ Zow B -
K ol Pyol re O oF oV o) v 3 do @nu W 2 ‘Dr - Tor Mﬂ dr o
uaﬂﬁrm_ywﬁrﬁmu% %mhﬂo%#uo,ﬂzum@? oD o %
X N ﬂme ‘.WA_U Na ﬂme _ W#_ﬁlv N ‘OI T~ ~ ‘OI _ﬂa = NE E.E \_lﬁﬂ ‘Muﬂ w LIW_ H 0 1 _ B
—_ = o < = X = 9 3 ~ ™ dlo W JJo o~ X T of oK =
™ : < ¥ iy B — — AN R ol & —_— o=

Ay Mo I G ® o 1T N g T Dogyoo il
< n SRR ) oo T TR w S w o
=M A oy 4 G P s oo ) o A
= : zTgoyaﬁaﬁNeokﬂﬂiﬂdrurmﬂ
g rﬂﬂﬂ%fﬂ%ﬁﬂ@uﬂ@
3 y o o =~ * oy Hi of
TP T T % U
T X = EL
. T ﬁi -
oy ™
=
any



Alol&

-
| .

2| &

S|
=

SRS EE

)
o
J_AO
)

P
file}

olo
o
o
s

=0

)

8

of MEAY FHo] dejyqow v

73]

137

!

FiaNEE]

ot

)
i

H = ole]
A9

A
=

T

O -

of =l

[e)

=

85= 4

S

ol A

3

o,

b et o

°©

1

=rh ohe, o

A

o

of A
o)

[e=]
S

= v A0
-

‘Z|4
o
o}
o]

oF
=<}
71

}

s

-

1
43

.

A <

A4 7}
Z 2]

ul
=
o]

.

3857
. 47

A= A= A9
=

ol



fe:]
S

A 45
1oz FAgEHE Z|BT

==
T

1

KA
H

(437

A197 3

02
0

o

}

]
T

o

1 ke

T

T

A 7t

}

5

T

T

Ao Ay

=

=

A

Oﬂx

=

th o= 501,

T

k)
pal

| gkt <1shAd

HA 2

°©

A

o

-

ANE oo}

S

Frjol] o
3} GA

A
o

file}
0

7
|

A7} =



7. 2500kW o]l WA 7]l

]

£312¢]

1% 3z, A5 A 227+ = B

=

ol

=

2 sl g st A

A nl

7}.

!

24)

<
=0

3}, A247F 2]

10. 71899 SPARAA A, 23HFA Ao A

ol
of
]

N
_EB

A 2071

&
-
A

—

_Zﬂ

)
~

A

_EH_

ol

Wr
i

R

+
ol
2
o
N

o
NI
o
i)




A 2173

)
R

O
e
)

I

o] 75m ©]

BA} AFFe Aol

s

Ris P T

FeAe

y

op ol

A 227 2

BRAGA

il

7A
22!

s

40] Xé

8

o

N

o,

ol

]

ol

o]

0
o



Aol Seld w7y

al

A 2371 &

@, ndY 2 A7 A e

de7

E
=

a1 % 1AEV}

)

b $lol 7

S

ASolE A was) Asso] 33



- 86 —

=
oK =X W
i R X
= nre
~ 0
z o+ x o e s
T NS ) M o
) B o rd = o g
g3 % ik ® g ° i
o o T X o ®
a o VI = ol
o R L < - JIW
) boox B oy X T T N
) e d Pz o m
M ﬁ%ﬂwﬁ% o wﬁ,ﬂﬂ
& . ) ~ E#E " ﬂ_” 1 )
) =54 X £ -
P o SR N a e = BN
MV IR i = T O
=t ™ = = _ ~ o
W R et ER 4 " _@Emm
bl il E ~ o XOE ~ H
ba I3 i3iii gis s LE
e N n ,
m T = & %%@.W% %Mﬁ © mﬂuaﬁ%
2 s $533F  Fes s.  TT O TE ot
— = —_ -
HE 5.0 _ Hl m.L ﬂ X W 3 _z._o m I.Ar OT o —_ .
S o 9 Yy
~ o %@%%% L =
W o R T T = o © o BT A
e A < w - TN O
w R P i e *oF T =
. = < B & ) o T o N
& W < oo % <
g EET gl 2 G %HTEM
- X woR M T = o &
5 O TwmET i GO
o I %o 8 EL —
TR Gy o X ) = =K
o= Eoh ® T T I
2 g N o o] oo T
cm giis cAl N — Mﬁ ~o 1y
I < N
Eﬂomﬂzﬂww Ho @um ) mo
@Lb’ o ‘a 1| —_— Q W:
s i Mol
< R

7

2
1=
=%

1

o}

2

- AT A Ao ok
o

]

A
&

1}



I R e e

ol
=

A% AErzY e

i

4

o

off 45 3tA 7 5.

£ 79

o AE 84 - A7)

B”
bl Al = ot

5]

L “

T

“A” ‘g_

27}

Fo}e) wlH o] 50m &

4] =

3

I AA7 4

9|

o 2]

T4

L
=]

o

]

W
o] oo

A 27

39

F7] 9l

Ad A71EE s

oF
=)

“BoaAs"d oF 750°CE 7FE st wof] A H XA

1.

—_
file}

)
i

= sl ze Feh

=
O

LR

ol

22!

o}
)
~I

file}

o
!
!
Jjo

N
.

ol

Y

rgko]l Aol)7) 2.44m o) Atol ], o &=

T
.

(==

o)
HH

%
J_/mo
_ZTI

—

-

W
ol

o}
H

N

)
=

ol

Hr

659°C

ko3
T

i

Hz= 10

718°C

ko3
T

i

1% 15

gl

a4

BEA 1o F2E AL 2d4 AF BE

A 72"

25) 719 Attt 4E st Aol MSC.307(88)el whek e “2010d 3 A A



821°C
925°C

e}

o

Hz= 30
Hzx 60

N
ol

o

“ “A”% :_?L

0
W
Nd

e

E

)
Do

I[N

o 1A ] FEs Aol 2 wWhA 7]} 5

B!

K

™
Nd

e

wWr

{Jo

S
™
Mo

payl
o

i

“A-60"w 60+
“A-30"w 30+
“A-15"9 15%

“A—O”

g
o

)
L

Np
el

4. ““B”‘g_ :_?L @] ” o]

!
i
o
w

TR

gol Y W74 3

30%7ke] EFESA A

=

7}.

bol ofu

5

IemE 23

15+

7 of] A

7
“B-15"
“B-0"F

T

]
ol

1
T

B!

0%, ¢
H BAAAER AxE ook

i

}]:q , “B”

S

i

k9]
i

26) 71779 AR Sl 7 Aol MSC.307(83)e whek &gk 20101 3} A)
Agrere] HEA 1o 59 AR “A"s, ‘B'H 2 F'e s 9




o

ol

ol

N
Ao

ol

““C”‘g_ ?Q ”O]

H

Ry

—_
file}

el
~I

i
T
A

—_
file}

N

« “F”% :‘F' g ) O]

TR

o] E uwj7}A 3}

k53
=]

=3 Al

22!

5]

W7

I}
=

1=
NME HELSEHT 225°CE 23

3l
=

T

k)
yal

bl of 3

L7t HxEHt 139°CE =7
}s

kel

b

il

el

=0

B

o)
o

ol
%O

w7
N

il

wK
"

N

o
Do

ol A sh

A Al

)
=

]

7ol

i
n-

N
B
K
]

!

!

)

3
.

A

i

k9]
i

2010 A

i

k9]
i

F# 78e 9

o«
=

Iz

°] MSC.307(88)el uhel A &
Xﬂ?)l?— “An%, “B

4
il

Agtete] H2A 16 52

27) 7179] AR Sl 28] 7}



”_.X_;ﬁ o
. KT T ™ E
< o :
o2 < 4
id ® 2 = P oyt ®
~ B ar iRes -
2 M i) o T+ mﬂu To T =3
o %g M- F i : .
ﬂ 3 2 WoAF SO
=K Y Ero 5 om;v - o zq
o < = $ W o
o o %k = 2 il ¢ :
0 -
OT._ ﬂAl ‘m_ﬂ ‘_Ixyl @! X o~ s
: 1:1_ - o_u _ ~O
oy H = o ;5 : :
. T o o B - :
\WO ‘ﬁlcmv : : .mer 5 Z.E 13:1_
e T o T o mﬁ af - 5
- ) o) - o - -
v T W D B 2 0
el LT o of O 53 : i
i N = - > ,
1 < s o g B
o — P T = g :
0 = ﬂrL :
Br = T Br Ko . : :
2F E A G =
mrﬁ ) = o T 2 g 5 :
: it : L o _1r ojn B/ ~ B
e W P i :
N = —_ o E.f; O_E Oﬁ
: - T 5 ~ e
B o= oo TR id . i :
= 2 e ol = ° ) o .
e | ] © :i ﬂplL _;Iorﬂ : E EW
i o oy L . .3
10} E | O L
o e 9 A %o B 2y % W
| Lz - e T ~ <~ A
q . T N Jﬂ . ar Jl .Z :
J X i Rl = . S in
_uma - H /7\ ool ? < WW Ur ZT zT :l
B ol <0 o A o B .
Br o= - . P B e §
ry NS MY = . :
— AR “
TR - )
o Br B



A 25

2ol 6078 o] g9 AdHte] whdt 3}

374

!
N

e

™

o
Hlo
o

I[N

)

~o

™

B”

3o ==

‘A’ e

i =

3]

sol e}

o)
e

G
N

-
T

T 3HA A 9 ol M

= 3T
T AL

WA

!

Wr

o A

el

ol

ol

&

atH, o] &

] WX ¥ BEg

<]

A 475
AF 2 JRTY We 3

=K



il

fvie]

&

4

gl

I[N

ATF

I[N

A OF

A7 E1e] wet “C”

I[N

MEA oz A7F=

1A= AF7+9 =

9|

“B'H FEHOE AAT A

1

]
“=

7
Njo

N
B/

A5 2
Aol ga W Aw

SH7NERIY RS

=i
=

=i
=

AFTA, JET

_50

{Jo

G

o,

ild

wol elsto] BT

3

&



A6
Ry T Y B

o

T3k 3 1 Fo

=& A9 7t

Steh AR 7]

<)

o] o] of

B

olo

A

&

Atk TRt o]

o 1okl s8d
18 =1 ]

3

FEAN S T

-
| .

e
Acke)ulo] T3} 21 ofg ol

3.

ol
5

T
T

2 0.05m’

Z]
S

o % ¢w

=
=

R = R

[e)
A5

1
| .

AT7F el ut 2L obEflell A A H

I~
0

fite)
o]
e

Mo

ol
o
T

+

A7 4
gHe SHARAA

al
=

2R

=K

y

;OL
o
el
N

o)
22!

~
o

o
B
~I

=K

!
e

°
)|
N
B

=K

—
25

B!

ol

olo



A SARAA 7]

&=

o 3o A
fol ae@ o

S

3

iji]
B

o
o

o

i
i)

&3} ol

2 s gl wet o

A=Se)
= -

‘?4

1) Aloyd2(1)

o

W

—=
fi%e)

=K

—

N

23, A Al B g7 A

7)ol Ao}l

W

2) T2(2)

T2 % 2y

3) AF741)

loz]
=2

oA geld T

3}

11

107 =

z}

Al gk A2t

4) A (4)

ol ~ZAd olH (7| AT 1 Al ol &

ol
=

-~

%o

T74(5)

ol
MH

K

5 A £l

HAHo] 2m' w9k
6) AT 718+ (6)

7) 21 gkel AEF(T)

W

8) 3}E7(8)

B
i

of
all
o

T74(9)

ol
M.b

A

9) A f14dol



7 7k 7o, ol F A7

2]

L}L

A4 wdsz, A

ol |l 3
1T X

:'_L
T g g gl g ol9)

ér

ol

A

o
T

om

S
iz

ol

iz

N

_
fiTe)

o)
22!

A

Aol AN

\MI * * * * * * * * * 1

5138 |2 @ P @ 3 12 |3

S5 |« < < < X < | = | X

2138 | = @ @ @ P @ | .

L |« < < < < <

S P P P = N

Sy |« < < < < =
[e) (] (e) (] [e)

| | ® o © ® *

S la | = < < <
Lo Q

a5 |2 P QS

Cle | m M mx | ©

s 2222 |22

— | < M M M
[e»)

—~ | 8 = 2

@ A_n m mw

—~ (e}

SHISE NS
(]

S| @

= | =

=
o}J —~ Br o|J

3 K =~ "

T 3 = W 4 R
— — — —~ — — —~ (a»)
3 D ° B | ~ |2 02 | =
4| 3 _ B | W o | T By | ®
| D M- = T | N S I S I =
R Nk s o = ol | = ak | me
= | o 6N T BB | < Holw | e | =




(10)

)
A-0
A-0
A-0
A-0
A-0

A-60
A-0
A-0

A-0d

A-30

A-0
A-0
A-0
A-0
A-0
A-0
A-0

A-60

A-0
A-0
A-0
A-0
A-0
A-0
A-0

A-60
A-60
A-60
A-60
A-60
A-0
A-0
A-0

o] AR AN

A-60

A-0
A-0
A-0
A-0
A-0

1

T

A-0
A-0
A-0
A-0
A-0
A-0
A-0

A-60

— 96 —
A-60

A-0
A-0
A-0
A-0
A-0
A-0

A-0
A-0
A-0
A-0
A-0
A-0
A-0

A-60

AW FTHSS 2%

A-0
A-0
A-60
A-0
A-15
A-60
A-15
A-60
A-60

#2:

T9()

}2x(1)
{2k (10)

7z

4

A4)

A o]
T2(2)
AFTH3)
1 wte 7]

;01_
oo

N
(&N
=
B
—
=
o
W)
XM
®

-

A OF

=

=

O} -
1o -

7). S A
A

I

N

i
r
B

A}
B

il

A 57F

)
=

bol A4t

171 #18

)

< W3

]

A

)

55

N

0SS

3

)

B

!
A

0

ol
Mﬂ

)

=3

ar
NE

—~
fife)

i
@

A5 R

ol A9l §lAY

J

I3
=

o) Asfol wet A 9

I~
0

fi%e)
o]
Il

0

Ho
B
=0
I
ar

7

™
o]

B

—

o

o
to
o

)

=3

~
_/O

o)
o

7o

o

o
ﬁo

)

R

~
j2s
*

@
B

ljl'u‘l'y “A”v—]g_ 7]



e

iz

NIl
olp

ol
)0
e
=K
)0

o}
ér

w7

e
o

o
B
™
o

NwTF e A P A gt o)

T

5=
ofolo] sl Fal o] A& 71T Ul Aloj Aol
1_‘14_.

T

L=

o}

5]

)

T

k)
yal

A A

[e)

el o

A

!

2413

A 35

& 7

ol o atAeld 19

)

B
el

B

o, o, of

A8 3
Az ARAG

7:1]7]_ uAn% E_

gt

A g olof oF

0

B
T
o]

2y
=

A MF

ol
=

AOF w4

2.

)
pul

b,

=

A MF

ol
=

, AIOF %4



T

0
yal

S O L] A=

o

o)

- 98 —

*%]i 00}29.3:5

T

0
yal

T

9]
ol

o

N

A %A

&xd

Am= A b

2=
H

Moo X
ok D o- g 4 )
~ e N E 5
RN _\ <
= % n_rt I oy jo iy el
w ook X ® T = >k X - Sl s 5
R i <z o = o Ree =
e X - E &
w H W W om RN Ew 3 K o 5w
ra 22 o g, 25 2 2 o oo B K
. o oo 4@3:%@%%
L S T = g 5 A TR TR, W
o o) = ,M_w_ = > ) i > oy el T JI_.L, N ) 1o
Lo A - o of #  w MR T Euydw
= ™ ® Ny § F o - A mo Y m
el o 3 X = B g = ; B S < N o
yoa F 2l o T I S %}m_a:_o,a
il GRS i g =7 o r W = K W T -
= ¥ F g ¥ g - S IR
N T S W L] W N~ wm oo B Nu o or W
: : oR 0 )
3 o O ® F 0 W Ty 3 %m%ﬁ%o_ag
Wl R g T & O o Foiy S He -~ o M
%0 O O El =K —_ ~©O S %0 . Ny _ “DD m EO i N OE rl
oK " Gin Clr o Ho o o) T W W R
ik = i = g O R Tode A T W T
5% T o~ o fo OF ]%%o}d}}r,&uﬂ )
JoR R wo o U° 01@@Ao<ﬁaﬂo = %
©oe T - T i AN =) oo M
T 5 M = B X P?%zkﬁﬁu 9
— o nf g Mo T o 0 = 2 3 o W=
o W oF o X -~ S o o+ X = &
— N o o - 3 o] o ro - = )
R Mo T i ks g o B ET S SRS
ﬂ,ﬁ _ﬂa m_ cf ﬂur‘_; o d.ﬁ = =) O_E 1:1_ ﬂd “DD EE % 1,._ o) S
o & 5 W o W S &M 10.1%;1U
0 KR X T a By = U W o nr o o S T - nr >0
y %%@ar..,u@ admmﬂgém%%c@a
@ﬂmw%iuwrﬂoi?. o B RO e B0 5
T T R P ay do ¥ T w9 B ki
+ . oW o W o o Mo I e - 2
Y o X ¢ W = o oor HOX =0
HoB o = I o~
" RS S D uao%ﬁ%ﬂ
7 Wr R



ey
N 1. =
‘Ul. M .ZT w..ﬂ Ela ﬂAro _
s T & E W | ~
2R I ~
< - S e = ) mm W
oy T o B R
W = T B = 0 B T o= o] ®
<° X o} pﬂm nH = =0 = A N V o
e T D.rl ‘cm.*ﬂ H Oﬁ o o :.L aL T Nro =i JI T T a
oo D%%ali o w I o ® m N
= sl ] o r et udt M | m W
o o] |y n £y e o = o T R o T L.
B A g%%ﬂz 5T y - 2 e ﬂ%ﬂﬂﬂo
i o = ) o y TR R P or e b S e o
f X ) o 9 x> 5 T N W Uk X
o U y ﬁrﬁrﬂr T - :o ™ W " ﬂyaﬂ )
) G2 w M Jo M T n_rf o R o & ™ T W ° 3 Mo N Ty
B ﬁ}qq; o 5 o o B - i o Mo R
o AR ~ 2 o ap Ho TR 1 T (NS M B~ o)
N Mo o I ojy o o | N N e o 4 < X
) Ho T %o = o % S g o 3 o ool <) = N =
HE | = o) X o T P = bl ~ e Jo = 7 o M
—_ ny o ™ () o P © ~ X Ho N ™ U N oy e ll~a r
= O© wp o = ¥ & o® oo o W ® I
T By o 0 ] T o oF ~ 0 ) 1) = o N
rook = o] o P po B T TR s ;R ~
TS 5 o o NOX T = H B % o © 5 b 2 T ) 5o X
5 s ¥ b = W G _fqu.go “ oo D ;ﬂo_gﬂyﬁ
pESxx W o meE g TRl * Sea ® 4
@mﬁr ﬂﬂwﬂ%ﬁo% ﬂ@%%ﬂ%ﬂ@?ﬁ?ﬁ ﬂﬂﬂﬂﬁ
I- T l < _— _Z - fn
o Wo G _@ s Lf ILI ‘Dr E M e E 1;1_ E N = Lf ) y ™ ,ﬁ ﬂo A o_a
N B mﬁ BT o) A1 = o A1 m £ D i o Iy o E P
u o B ode o N e S E o d .- L BT
A G o A ] < g M S oo 2 w BT
R T C) W o & o W 2 T T T <
© O R T B T = WX BT - & A oo o o < X
é&rhﬂea&rﬂ?@ﬁmwouTmﬁoTxmoonty}Eové&r
N N A o T+ @ - o of WT wo  oF S NS 11 1 R < T i o
oo - Y T Gl Ty = M ST - NN xR
= lo TS T ° ° wo M - NG X
E ?%g@@?o% l1ﬂ§
mﬁ%mﬂzTAo@ < = ﬂﬂmuxgﬂ
‘Ul. o o _— Y ,HL ﬂg N o) O_E . %O == T
oW = I Tow o - == -
‘m_wl o NE R HT T ‘Mu B ~ E_; =
of = émww%, Y
ey ol m N o EK Mo
) N

- 99 -



- 100 —

Y
o g o
oy mm 2 oF i I N
T — H,HAIW X - in
o ma =S w2 W
N ; - iy
I ﬁ IS w_% = mw PR T a) st o W
. Lﬂw% o T B o T
) - — —_—
% s n o T 4 S W oo
do < © 7o < M X o )
G oo o TH D 0 e o
) ReZ e S el @ " ) =
) w 5 K N WoE RS R (s W W
L ﬁﬂﬂﬂo% mmm_x@wm% T S
. J_,vA & E.o ®2 Iy 4 T = o ~ ~X X ==
shegEEe e trcfE F oz Eg
= ¥ L W ogo B o~ poRe xS a T B X °
~ = X 0 9% vy TR B = g oF
- DI AN = 2 o - ) - x
1;1_ o) BT o R = a ~ by oT o Lf
oW X ©oE N W > W o X il oK
S AT O AN - = g o5 g G 2
° wﬁol%L & P ﬂ_i z,;l o < 1%
ﬂ;.awr_%ﬂ%_iﬂ o« oo o= M C ol
—— ~ ~~ N — —_ —
o < N 0 o0 W m K = X
%@ﬂ%ﬂ%&%i W,w:%ﬂo Lo M%Pt
" N 5 = B N R = ~ B o N X Hlo P
N ] 3 iolm RO o’ s oy
~ o L - 33 my A v
o_m_ p TR R Hm N B OW ~ o i 1 W ﬂo
Ce Ry ~ = 9 % Yo < T by O
o MM%AQQNAM an ol L= Hﬁar
Do LA T Txgddr TR 2
o0 I~ Lf = 0 T Eﬁ n oy KO o HT 5 _ —_ ﬂ}l o
T = e T M/ N TR R Ho e g 2 o < o X
PN R ae S o Wor X T Ao
—_— ™ = i {4 HrA o oF x
~ ol I ™ O N Br 5 1
W RO Ho e W
o K g Hlo oy oy Ho w
) o o N ™ ~
I o B — mo Ko
O R D %o o
o K Ho ) o3 < Y - o
W W

A107 3
L = RE]

A o] B =
7] @elolee Aol AR shae) 9

1.



oF
=)

3} A ol

Aol =

A
.

b F9leh 1w R

S

ol

4

™
i)

B

Ho
i

Ho
4

B/

!

K

S

= 585 A

=i

mEN e

—_
file}

)

o,

I[N

of

73]

A117F3

<
o

ol

ol

|

A

44 BEA 39 A 79
A

o A}

29) 7177F A9l A166(ES.IV)el wel et “s i &2

3 A3 4

28) 19934
A 39

@ 44"% A5

7tel &

3

Ao:

- 101 -



- 102 —

!

B
il

e
Ny
A

—_
file}

—_
file}

ol

T

k)
yal

A3

o

o] 9}

3Heh30

PRt
7|4 2

2 799 3

)

o
J_AO

H=

1o
T

"E “B”‘g_ :_?L @] o]

]’Oq “A”%

S

AR Ao &AE A

o

!

)

L}L

5 7} A

s

ke

wK

w7

—_
file}

Aol Z47kg A @]l

TEA A T A

=

==

s

k)
= ure) )

o A EY

PN
T

_ZTI

=y

A7 e BA8A8R A=terd

A
gl
™

B!

!

oF
I[N

=K

H)
il

XO
o
i
B/
M|
B

Aol T3

|

2010 719-¢] ARk 913 7F A <
5 1o Z3FH] S

L
L

A9 54

MSC. 307(88)el uwte} A gt “sp A dAap A Gol B =t
30) 7197k Aol A687T(AT)el wet AE R 12k Ao 7k el Wigk shA) Al

Ao B AE) BE

WEd 2 14 %

A
it

ARA(




R )

Bz W

A127F 3
7t~ ddY 2 2L AR

or

wA
=

=K

ol

B

—
o

N

N

Tl

T
T

B}7r 27 8 5

s

ol

—~
file}

el 2 3 v
1854

3

T4

of Aol ALgH =
714 ] 7}

e

| == Aot

A7)

=i
=

1A= 4

LA w )
=

A

“1o
=

A =]l A AT

o=
R

s
=

o] ol

nR
™

- 103 —



- 104 -

M
)

314 o

w4 2wl 2

-

ol
9

25H A=

ou, 7}
A 137 2
g4y

T Aok 11

=

S}

T

T

Ao =

T

Aw 2 Ak

T
—
A}

3t

=
47|

¢}

=

=
[}

A

of 5

MK

] ¥ ot

A

A
=

o,

15 o=
f

A

=

A

AT 2AERA,
AN A% s )7 27

A7)

T

L .

27e 2=

-

Pz e "ojA gl

[

7
3

}

)
ol

=
T
o

T

2t 1709
)
= A
7t 7}

X

2.



=]

ato] g 799 shtele AdwE AvtE R

S

7}

=
T

-

| .

3

°©

4
AAree] 1719} ol

[©)

!

—_
o

o)
Br

—_
"o

™

R

uhol w2

T

.

}

5

AF 7187 o]9]e] A BTold)

3.

ol

pall
]

T
il

{Jo

k)
yal

sk, 1

)

[e]

A Zo]of of

Xl
2]

1519, ©]

A 1473
-S3AFRE 2 SFAGXNFNADF

X
. o] FAE Fu

-

o)
o -

o) 7 1A 26 0] A
9 ATl o] AAR e el o] gl T A9

AT LZYE

Eﬂ vl

i)

!

el

C}.3D o] A]

T

al7)

s

31) 1993d

- 105 —

A 30 A



- 106 —

Aldkol] 2pE o 7 7hA] 7}

B

o= AlEol 3t

5=

=}
.

2] A 5] o]

I

3} & o} glofof

¢+

ol

wA
2

Q27 Qe e AE

3L

bl 2

g 20070 ©]s

&

Al

A
M
.mmo
)
<

ox

B

% 5, 1 9472

;OL

min
K
Nd

Wr

I~
0

514

=K

of Al ~3E

Br

ol
oy

=K

B
N

ol

H]

2=
= =

SRS

=

=

1

1 9 x

i=d}
=

47 79

68°Coll Al 79°Ce] 2= 9ol

T

.

4S9

ol ths}o]

A}
=

.mmo
2
<

52/m/min (&A WA 1melct w2 57) o] A9

oj
&+
<V

)

el

)
oF

T

i
ﬂmo
A
<]
!

A

Mo

ol

jang
i)



o] 2u) o

o

g

Ao

™

Sl A A

5 7} 9]

PN
T

R e

o=

o
J_AO

olo

7 At

A

|

&7

1

(e}
H

b}, W=l 7h

AN

kel

o) gl 5w

]

+

ol

o

ol
oF

—_
fite)

7A
22!

H|

H|

2 37} 280m’ 9

2)

o
wWr
iy

R

ol

3L

bz
=

O A I

R

!

wWr
o
i
Ao
iyl

m
B

_EB
o

o)
)
ol

M
.mmo
H]
<

!

wWr
iy
=

of
W

ol

H|

o] HE7F @ FEH =

CPESE

i

- 107 —



- 108 —

o A5 AR 2 AAGA

3L

bz
=

PN
T

gl

I3

8. 7k

el RGN B CalC
i op X TR 1l w0
o oo™ T o
T T o = o o X S
) kT me T ECY o)
3 ﬁ%Mmer. w B X g
T emPT4de kD g%
~ Hel . Mo = o N B o BR
L.E - Onﬂ ‘mww._ 0 n_u._ L

G % o = ) é i @ N
o) [ ~ P 0 1o
f fryiEE 7 ogv

— = e
© M}uﬁa&oamhﬂ %aﬂ LN

— .
R ogwafar X da o
woowE e T e L T TPy
— o AL moo o = e
) 1 = < EO @! ,.Lfm,o 9 @! X
oF K S o 5o = i
o 2w T Ao oy
oow TR AT Xy g
T TR g v o
ke F e 4B b
- = . W — M= Ho TN N
RN TR 48 =
W: b3 MM T <] e M.m xR — m,#
Ea S A S R

S TR L
T E P B~ e o AR
o 0% < : o = Wl RT [
T T oM | e W ol
R A

= A

> M S

0

L/\g%

thell A o] sk

T

k)
yal

Foe A%

T

A A A &9 (A TF

197 Fo] 1a =
A 1573

A
=i
=

A
ar

&8 A 7 17

SHA A A 26 =
2ol AdHow gHAfe] fdol gl

H

wl
=

34174 1.7
k)

7

A==
[e)

=



© o T
— o T ]
T B R s e }
T X o BT (S N O®
ur%]_/r I N oA W %o oI B
el E#E —= EL E i~ =0 X — N EO FI o O#O .
ﬂleﬁxu i X Mo 3T Ww%&ﬂ.?dp
= X =y W Gl = X bo N R s
KT - = o - ) f 1w
KO T w o o cIGa o0 T o L b T N T
TR A O 2 o RE @ ¥ = M = = do Bk N = N ®
= ww Bo x| o KO N 2 o o] T o= I~ N i
oT%ﬂM%%z w & molm_glqﬂo_eﬂ x o W
o HE 1: ﬂ e E.f; \_IWWL HU J_ﬂwl o S o~ X 3 Cnﬁ EO s N A._,._ q mﬂ
R T mvm%%&}% N R
) O —_ Mo 1M s el o o o N o X To X o =
e o] J| X 50 < L]t T Ho o B = m._ro W ™ 5
.Eogoﬂaﬂaw?ﬂ =g = TN I X T ooy ™
s —_ — —, LO — ~r q ‘_I_me O_E Z.L ~=
T & X o B X G N w T oo T oo W o T F
s e oF T ~ TR X ol TR o] 1o o mR
_z}}éﬂo {0 N & U ot TR P
U N _ 1 0_.2 —_ ‘Ul »A..ﬁ ﬂ]_” ;o,._ D EO ZT »A..ﬁ X o — Lf
w N 23 T o W %o B :%5&5#@@% m_mﬁﬁxﬁgor
EMA%NE?E%% ) ﬂﬂw%ﬂﬁ%?fr% T o T T
ﬁ%iiﬂﬁ_oq@nl o e ﬂAllM7 e G = k
o < i = o %K %urwrdq}E% ES R
‘ﬂl Lf - vi 1;1_ o_,._ X o rl ,ﬁ N o ]yl o ol Ty jo
= < T ooy W do T X = Ao T e I
o T 9 W L = T = gy wp T %0 o T R
o9 g B T M X — o S xr = R
el o WO = =y e = el T O o < = L) T T
= N = o LW o= & — o S o o T P o]
o N LRz ~ 0 ar roulS o ~a = oo Ho 9 T T o
o X o ~ AF o ©l - I 0 — O =l ° o = o
sr N o — it ~ > oF ¢ ) N i
X I = Mo 5 W S0 o ° LTS B
M = ‘HIL ﬂt.l ,QI 1_,_.A m_x ‘»AI ﬂﬂ ~ FI ;O.ﬁ Lf TH WM ‘Mv_ﬂ q ‘Mv_ﬂ © ~o ,_Lroﬁ ,.m_-,._
5 D < <X < at — —_ — <
mﬂ%gAAElg =T B Ecﬁ7oimﬂou Lo 2
o il j2a] N| - N N o= < s IS = 50 o) 1oH = KW = 3
1»A11_ ‘HU ~ S r ‘_Hﬁ” ,HL EE N ~ Of I Oﬁo OT DK rl M_l ﬂ]_” _ Lf o rl
= ™ _ﬂ,m T T o o o b =n _m M w ¥ I oo e T
c ‘_ﬂofl o o .u_.m ‘Alvm.,._ _a ) N Lf EE A# — = ‘O|L wﬁ m o 1 ™ N N 1%l
. B T jo E < e — < ~ o ) .z\, O 0_1_ S
S ! < — w o 0 m!
o J) X o T+ T A K . ™
= . % 1A o) T O oz 5 o= K L Y
DR ﬂ@go;%mﬂA = B2
W ™ Yo ooy o R - w
v o= @ﬂ%gyzﬂn% = e E
s - 4m%%%§zfmﬂﬂn u%i]
_ —_ )
— N - — VI Lf o) ‘_VL.Oﬂ EU _x —
D 5 o o) X o Xt X
AN ) L ERA
o N- 9% i R oo
FI ‘@F ﬂD

- 109 -



- 110 —

6. FAANT} 8= 7 Fd e Aok 170 &A1V
2 oF 37mrmttt 171 o]l €A71E A
71ZHEH 9mE 2 Hste] T AHo=

2 A o 2 w23k},

7. SAAR7) 2 FAGAA AT AEo] AL A
A olgom am, 1% shbs nAdAoR Ak FAL 9 of
AgEE MR FAM oete] BFHT. 29F 7
o] AAR AR~ A] QAU MAATE 2, A BT
o] e 1 el AT wate] WAL} Ty 1@ P gATA L

A3k v Rte] o]27] ffsto] v Aol Hag 4= Al

A 1672
SFANDE ] w2 FE2THAMY Y 23FA

sl f1dol e shETee FuHol AAse viol meh nYA hassdR] B oold §
5% BEE AFets 2846 ko] madr)

120 ol ge] 2BEEE At

o,
[
X
2
offt
M
olf
o
=
L
i
%

2. o= g FEeM 9 AR el K A3



M
f »A..ﬁ .._u
4 AU
% T o oy
o op ) 1
% iR A
= Z w2 o 1
—~ LQ o) nrey —_ T el -~
o) SR~ A of 2w T M i
T s ¢ T o S m o o X oy
Ty T T " o B 2 & <)
o = < ° 2 o B B Ho N R T O T il @
o o &o (A0} On# ‘HOI ,;Imﬂ X :.: vﬁ ‘.ﬂv_ﬂ MH EE HM _L_l
R e (e < o H L o = o8 W
Bl - T B e o N o B % W T e o K
od B - LT Y IR y _—
F o 4 w.qu\,umm?wig gmoquﬁwﬂﬁ LT
< T ) B a oy o o7 o o i T R 3 T o= 5 2
o oo S = 9 go N W a oo ] % o
s o ol N a R B S > T
Vomg Mﬂ - zmﬂﬁmomq%ﬂg oA%%@ﬂE 2 Mo
) _ nnu.:.. = —_— ) — : o~ \O a
Mu H ,ﬁ WI = gk 1:,_ > oy ll i uw L‘le ‘ww ,”.mu %o T 0 b ou_o Jﬁ
T = < ~ A oy & o o W RO B o = A W I
R T T < 9 M%%mﬂ = o gggﬂ_zﬂ Lo
HoN o 9B o T 90 of = P nwo T | wp B T oW A o) N =
z_.a — + gy . 2} N E_ -2 oy ~ :.L AR E._o \_ I\
7 o T S ) o= 2 T 1ﬁrr KO AR do  HJ 4 bsﬂ = T Ho
Ho ) bl ) + = A - 2R oo F O s ol
mm qom M 9. B 5 o = 4 w o o g B X ) N % e
o %O _i ) THr =, oo B oo = m._ | o ) oE A u,,__ o N
s N T e . A I (I
o — do o o w T ey o W — R + & B o 0o M h)
w2 oy NﬁﬂiﬂﬂoLﬂ %%za%ﬁogggﬂ
{F % = on [ % A oo =l X ﬁr _%M A Wr "BH o N (- 21 =) Mo roulii~a
= ° o - ¥ Z = B o [T o FE W 1 45
= oﬁrm_ﬂi my E_E#@__J}ATJIEV‘]
o Lf o3 )ﬁ OT r O#E —_ o = K N H my fini X
ol H ,UI H o mh ™ oy Al N =1~ R a o
N W OB Wom = < o
iﬂ_z%mﬂA quuu%@
o B R ESlce Ao
N ,ﬁ ma N ﬁ.ﬂ_; 0 ﬂﬁl
<t ~ Mo T
oy

- 111 -



- 112 -

¢+

7
H
g

A Al
o]

T

o

bol AprE A o

°©

SRR

3]
A 1873

A 7

S

T3 952

T

.

£ 5

)
~
)

—_
fite)

X
Wl

]

\w
=

&)

44}

ol

ach

A9 A9

T
T

5

3} WA e o] A5 A}

J

&

All

o
=K
)
N

4

Ho S F 140m'/h ]

o

o

wWr

file}

i

o1l %

A197F2]

ool HAlE T

=

7} 7}

3L

ato] 2the] A3k

S

ol A A

1

= = [e)
Aok A3 AS F
[e)

A5

o,

o

Z A3k 0.25N/mr 2]

A 1973

N

o 171¢]
H a4 o

5= &3}

A

o ueh u

5}

kel

o S A

ud E=

]

ol

i
7R

—
o ol
oM R

32) 19934
A 3ol



o
il

>
i)

ol

—_
fite)

s 7 & Utk

=]
=

bl Abgol 27

KRS

soE ARz A

—— T
oA

o
<

U

ok o Hd

)
i

Jo F8a dol7t HEg

1%

=
=

H}

]

B

ol

i

Fol7k S =% v A,

;oE

olo

Al A}

Aol =

T
L .

719 A (2 T 171

;OL

wWr
W

R

ol

]

A

k)

T
i)
Ao

)

e

X
.
Tk

7

o
X4

!

Wr

o
zel
=
;i
=

e

X

o
o]
N
N

=K

o]

!

7
H
ol
(=)
4

3)

A

@ olol A EE

s

19m =+ 75

=i
=

=742 12mm, 16mn

22!

e

o]
Nl

N

12mmE.c} 2 f

T
T

EEEL

BK
B

N

- 113 —



- 114 -

2HREHE A18

H]
B

o]
.

=K

)
pul

b obet 19mE o 2 54 9

Ho=Z

W

A 2071

23}7]33)

Jax34719] 4

R E
1357 ¢

o
T

gt

o] o] of

Z

92> 317] <}

ol
ol

o 2317

vk
B

)
i

= 3ot

S

1352 ©]
g A 909 AR 2375k BF olde] 235l

3}7] <)

/E]—

!

fvie]

el
o

Hlo
o

Y

oy

—_
file}

;01_

=47 el HA

o)

A 2173
AAFE, AFTY 2L FF99 FAY &3

1

)AO

wlol we} 57 ol

s

o] <17

=K

33) 7177k 29 A951(23)l b A ‘e FeiA k7]l i A



A 227 2
Z1BFH o 234

—_
file}

—~
file}

i
B/

el
i

7} 71

| el A

<]

_]

W Bl de] &

ok

o~ o~ o~ o~

sto] 170¢] T8 o= &

S

b= A3k 9

LBpA 2 AFES

=
=

sl

—_—

il

=K

A7} #A R

o

i)

BRI E F

s

24 of

= 1Y

[y
;O.ﬁ

B
gt
o
o))
o
iy

B

o

1

)AO

750KW ©]

o] AF&E AL 1 gtel

=
T3

2.

- 115 —



- 116 —

1 < 170

5} 7 5o whet

)

7F. Al

Njo

9l

1

)AO

750KW ©]

of A EAY 7 el

.
TF7

3.

]

o
X
N

Njo

,_.@O

=y
Tl

)

jan

450

N

Lol Ao ol A Ao ME 10m oW R =

71+

_ﬁ!.

p—

SR EE

s

< 71ET

A

0

LRSI e

o] A3

—_
file}

e

K
ol
e

p—

0

)

B

] 2] g},

=
=

23k

—_
file}



!

uld

A 2373
FASZANLAAEDT

1) ol abe] =AlSAA

s

I[N

d
2

B

]

Al

2. A

d
Nro
F
B =
HHV el
joj
w
=
o = =
. % up =
63 R R
T
—_ BN
o X _
o = om
B
- nm
o8 e
= o f—
< X 2
TE | | .
Em| E|E
g 0| &
£ Sol| 4| &
m £ £ o | — —
S| E|l Q| MR || e
Sl S IR ol T ey
]
N
T M e | = |
M- - 2 | o1 | T
| We | Ne | ® X | o
W R W =W
T | o) | T | e B | o

™
Mo

IN/mir ] A}

o] AT

3.

il

o
oA
N

16mm, A o] 50mm¢! 4719 B2E 2 8719 <M<}

=
=1

1%kt

7l el wl =

sh
=t

- 117 —



- 118 —

A 247F 2

£PRFT

A 257
32 A o] =

A 267+ 3
23an e A5G o &

A 2773
HE&E &

A3
2ol 4578 o|4 607 ¥ wRke] Aute] thit FALHEA

A 287 F
A A =



o

o F7} 23t

2 A3%

2 A407F

o 27

73]

_ﬁ!.

ol
olo
)
o
iy
Nd

=
1o

5 JFo=

“A—SO”

o =

oF
T

17} WA = =

th 71 whe] 7]

T

k)
yal

“A_O”% 7]%25——#‘

ol
|
N

=K

or
L

B

olo

~—
"o

= Ao

P
!

!

=K

n
L

)

Z5H AgA7]

9 % Ao

ol A Ha7kA A=

)

T e Yz met 8GF

o 7F

_
i)

r

o]

B-15"% 7oz 7

T “
| .

EEE R

- 119 -

ok AT

o] %

s

kel

a2



_Z#O
ol

1 5ke] A4
ojif mdelA el el

=i
=

I
L

oM A

o A4

ol

{Jo

EK
B

N

o)
PIS

A2 Abel el

T
T+

—_
file}

B

Ao Apolell “B-157

=1
=

S

—

0

oy

i

oﬂ [q_a_ “A”%, “B”% E]E“E “F”

3}

T AT

5}

=

3
oF
i

bl

’

o Ao EAdH A

o
)
~I

Aol 2 78

T
T

W Hle) AgE wi

olol 9

to] e,

5]

o]

ol
)0
KA
=K
)0

T
w7

L}L

10. 7]



)

o
o
3
B
™
o

Mae 713

—5‘5_]__

g E= ok A}

i

Foll A ofefo] el wele] ARSH 7RG Wl Aol Fe A

d

Z
y 2

Eﬂ_

ol

B

11. A

22!

ol

B

olo

~—
"o

o

A 2971 &

M=

&

Atk TRt o]

184

3} 1 ofe)ol]
EReR

S

=AY &

=
Aol w3} 1 ol

-
o

TN

3.

ol
5

T
T

i

T
T+

a AT

S
2ol

A7} Folih 7 ofelel A

3l
0.05mE dA

o] &

A

& A7

=t o] ¥

oF
=)

- 121 -



- 122 -

L Aol

BT

5

oy

o AR Aol

Fov 7 79

AE 2 A

&

)

!

T
)

fite)

olo

&

o] A B A A o]

i

Hj| %]

&

o] o]

o
T

EEEIEEE

NE 2 A

&

)

RN Rk

T-9] ZZ 0

=
=

ol

ml
P

o

e
!
oF

3},

o] o] of

4

X

Hr

719

i=d}
=

g 7he] ghA)

=l
=

o

CEEEEE

3

=
€]

A5oe 2

-
T

—_
fife)

1o
T
el
)
~I

A9TF

TE

-
| .

#3073

A

=0

I R

S

A714 g o 8= At el 114

1.



o

ol

ar
o

oo

o
B
oy
N
H

| 7ol @R R et 1w EE A

)
i

3 wAsh, 1%k 7

A

EHO| wj7]E

= X
— =

il

!

=K

NE
e

]

ol

4

= 7t

= 715

5} =.34)

A 3171 3
3

2 3]

!

g 59

e o

)

=}

al

Z
T

)

H
=

INE

e ww2 §rhH

<

s

At

9 whe] ofo &

, A 7189

B

ol

{Jo

b
-

=

P
R
L,

34) 1993

2o Abgol @

EPE
35) 7177 A9 AIBBESIV) 9 AAF A4S Ao A316)] w A ‘A AP}l

= “e =
g ‘54 Z

oA
-

)

3o A

a3 AR5 ) 7o) AL A7 Aol MSCI076)l wek A 2010 AN EAH A

587 A

4

]

I

ol A=A FEAM 1 #5258 ¢

3]
=

ZHz.

)”

- 123 —



- 124 -

!

2
il
w

N
H

gt

o] o] of

al

K
)

o obd g 2148

K

L

el

)

—_
fiie)

N

o
s
oF

==
PN
T

ass

kel

o 717k A9l

=
T-2ZA A S Al 2 A

=
=

Fo}

9]
ol

7 o] Arol e
® A go]ofof

L}L

|

KR
T

o
T

2, 9 ER D 21 e )

o

o

2=

k)
yal

1o} 36)

5 7h A

o] o] of

B
B

4

o
B

S8 sl

“1?], 1—\]_

s

12}
2

7177y Aol A687(17)ol wet A

SEDIEEE

T
) .

7] el




A 3273
HAeddd L 98EA 4%

22!

o

o

o

Tor

!

fvie]

™

Al

=K

ol
il

)

el

wK
~

o

o 5}7} 2

of-
)
olo

5

ERIEER

—_—

o] 3¢

blo
X

—_—
fiie)

=
"o

—_
fiie)

Woll= 2 +3 9

T4

of Aol AbgE=

e

| w57

—~
o

W

2}H7]

» o] o«
=

A

“L o
=

)
pul

= Al AT

B8 wdl o

A

& A gl g

)
i

Fol A 1

=8

FHEE

o

- 125 —



a,]_ 1
- o /1\_]_

g

- 126 —

A 3373
g4

X0 =
o W E:ﬁ ol
JEH ,ZT.C ° D_lL ﬁo ﬁj .
i W ) B Bow T
W oo o T i ~
15§ pil b “ 5=
— ! . T
in Mn | W - M. T m_rm_ 3 wp W=
A 9 n T ® o o3 ! M I
o % L7 il Ry o
S b KT [ N w o X
@uua = :.LHEWO MAHE ﬂﬂﬂl Mﬁﬂ_ﬂ .
) i oﬁmﬂﬂ_. o :odrﬂ mﬂ}ouu iy
I dlssmo B3I ziv >
= M ﬁ peit <o n o8 — { T 5
le r mo& i o M %1% ® F g <
) ﬂmmtqfﬁg o it a
o oA %gg&vﬁ IR W@ﬁﬂr
e 5 kﬁgg%ﬂ o B P i
N T .| . —_ j—
N _ﬁ_wﬂ@mr%%@r@ Eﬁ;mumo %@? B
= o ok BN B e 3 o i\ N o
D B ‘HE ‘H o o 1;1_ ] ﬂ,ﬂ :i q 1o
o b T o X ol — ,,_Lt =K ™ Y T B R _
o = B X B s 2T - WP T
i w% e N ﬁm wﬂo Mw iy Wo ok Mo m <R =
a T o Ho i S o B o W o
QE@%]A%LQQ o = 7 o
hR = 7 sl a 2 G, Yy =
Jl XE X N o N IR oK 1;1_ —
zf1qib7a17rﬂﬂ?% = B Moo= =
o T o e oM W N @ e
T %o o B ) ol . A - Br A Wi
= = —~ ok o X %wr%mnol o W o
O\ T o % o] a ™ oo : ~
ay X X o O T = ral o
T .ﬁl —_— 0 Tﬁ —_— o
-4 DR W oY TP i
oy 5RO Ty 7
# < o
= WX e !
i s P
- o Gl o
o~ my T - <Jo
o T

ay
X
o 7o



A 34713

A A A

=i
=

ZE A A 17

A 130l

=]

o 287t

el

7%

==
T

2o}

=i]
=

oo 27], WA

5
L

1

ol ¥

—_—
o

[ml
2

o

]

o

=
4

AR FA o] AAE

g3 AR 7] 2

51,

Z

A 357

Aei7h A HE 7

B

o] 47 Rels At 7pEe R

A%

9. %

£l %ol 8

H)
B

o

L
mF

|
H
|
BR
oo
TR
|
oo
1|
<]

=l

il
TR

o

il
TR

oF

K]
B

L
a-

Dol wiZ o] ALEE A o

ol =
o %

1wt Qlshy

H
gl

4

ox

¢+

il
oo

)

K

)

7
|
B

o

o

)

ox

E

ojo
-

2 TsHAY, 713

Al 5H 3T
= | —

= EYTEAT

1 3

o

8 EHT

716l ¢

- 127 -



- 128 —

_EB

_
fi’e)

H]
ol

_
fi’e)

bol 21

°©

o] Aol
u] o] o},

3]
2l

T

.

g 7

[

Hi}\_]

T

9]
zol(D)e] &

3]
=)

L}L

vl
=

-

T

5859 9

3 X
L AL
T

3}

= ThsAd ol gl
Q=(0.15 /L (B + D) +2.25) m’h

| Ak2joll A dol(L), UHI(B)

o

A 73 ol

ol
o
olo
)

H]
il

dol welh e

3

Fol A7

N A = 0.25N/mi ©] 4] ¢+ o]

=K

7
H]
gl

4
T
o
N

il

|

A

o
T

S
LA

_]

23}

—~
file}

)

—~
fite)

Mo
ol
il

o)
o

iy
N

A 367

of whet 8.

3

18

]

pZs
-

A 377t

1.

)

ol

o



i

s

7 2]

ol AHgEE A=

Z}
A

EE

ol

o

N

Fol =

T
.

51817} ol

pu
Ho

o

av

o] o}

e}

i+

sl A7)l

4

A 377

N

mK

e

B

oy

_
fiTe)

al

37) 1993d
A 30 2

- 129 -



7ol

5}

Z

A 38t

2 547]38)

Z

23719 4

ol
ol

4
13574 ¢

Kol
T

5|
i

Ao g
o] & 3}7]

O

g2

bol

s °l8

| 2=3k7] 9} 5

ol =
o %

T
-

=13
71

1= stk

)

1352 ©]

To-

JJo

o
0

T
ofp

Hlo
Ho

af

iy

Z

A 397t

A gx, AFTY L GFFYG9

& &3]

3
T

belel ol

5|
i

o] &

T
-

A2, A7 3 AFT9l

1.

)
il

To-

o

)E}

T 37 ]

31719 &

T
= 4

brejol] HiA H

S|
i

o e, ol

Eis

H] 4]

o

38) 717 A9 A951(23)0] wrat =)



A 407 2
(ESERIE Y

—_
fiie)

o
B/

el
it

7F. 7]

—~
file}

o]
&

ol

o~ o~ o~ o~

t= &shdn] 9

LBpA 2 ALES

=
=

sl

oy

—_—

il

=K

A7} A .

o

d

X

o

7h B Aol T Bd R F

deds 1749 FEes Euh

3

=N
o

| 2k 7}

o] 3

o] A=

[e=]
o)
<]

=7
3

5

oo fA H 7t

S

Joll A A o]

e

=N
o

o 8l 2T o 9N

Ho

o
all

=K

!

By Wd7] ol

s

o
)
iy

olo
-

7] o]

il

}o

,AO

o] 250KkW ©]

T
A
M

o 23 el 3

&

1

)

270 o]/ ]

=
=

g7]

- 131 —



- 132 —

ol

7

N
il

o

N

O} -
o -

Aol 2sfoll A

ol

—

71BF e A2 QAF] o]

ol

—
o

A 417 &

4737

=0

H,

e,

whol

&

A 427 %
32 A o] =

o

SAAAEE AR Al A4

R
L

A4t

317 o]

el

A 43713

2314 H) 9

°|&

ki3

4

Al

A 447
NE&E9 3E

of ol A An], 77, 28kAl EE FA ] kel o

ojdel Aol At

L=
%

o] ol s}

s

of Aul Bl YeME F¥

Al
S

70

3y



A 67

AQY BE

A 174

ju—

Nd
ol

T
ov

974 EE o

o] 7} 600mm W]

2.
S

;i

o

A

gk 7)ol

A

o ye) oo}

T
T+

%1—

nd

il

8% aae #4

A= o

9|

o

ol

W ogA E

w] 11

ool =

A2 2
AN

._i
wr

I
0

o

o
Ho

27 600mm ©]%Fo]t}.

T
T

NS

21 2] x| 600mm x 600mm ©]*%

o
oL

oy

- 133 —



- 134 -

A 37t 4
932494 2 7

L=

=K

-

il
u}]

o)
B
~I

oy
NI

/E]—

7F=d g9 =o]= Im ©|

T
T+

SE]

o =

Ao
min
O

M
ol

ol

0

A==

7t=d Lol

T
T+

o] HAHNA

N

N

._i

—_—

file)
i)
No

Gl
T

ol

HA et T

oF ¥lu] X F Alole] AglE 15mE

T
T

380mm ©]/ Holx gl A

&)

o

Wr

]

70
S
i)
No

—_
file}

%, 1A W wAE Qe

file}

._i

el
o
%

X
)

lo] 7t=dd, R 789 o

S

‘?4

37/]_ %O]

7= d

T
T+

AR g d 293

v

A E ol el Hv|w

5.

2 7l24de A

2 5z
=N

] gkt

b7

944 HREA 39 A 8ol

=
°©

EEEEIE

s

of

A ek

o]

=]

39) 1993

gl HA A7

)

,AO



A 4712
Aw L Ao

a2l
o
9/]
17}

jang
= R W o B
Gl = =
I o do oo
8% -~
3 s 7O <
< M X )
< 2 7 X )
s T I
= o T oNp o
Bl < T 5 i
o 3 T o o
ﬂ_ N z.wﬁ__ 9 Ho
N _ﬂn.wv —_—
= & | ..ﬁ X
- " X0 o = T
B b o Sy il
_ dr o K i W . 0 T W :i
) N oo -~ o
= P = w b= s ,ww g R Swo O
W i ® <+ o ® =
= w A = T X Y
ro W I+ G = !
5 7 Y o
;Lb’ ﬂ u . fife) =
T % W o H gy B o
- %o }Au (LA " g
I —
e = S ooy AR W T
= o — o T
- T N o
ﬂ_ol Mﬂ Oa .._.Q .;ol il
o M " CL) =
o < ol o i
0| ) —_—
© & L e oo o X
i T o )
o) ! T X 5 N %o
I @ o :
o_L ﬂro ‘Mﬂ z.t
X T — [aN] ZT J_/lL —

r}
Eyl_
)
H A

Al

2}

A A]

T

0
yal

o5 o] of

- 135 —



- 136 —

ol

)
=

]
pall

!

an
NR

!

A7 o] o Aol AHow HENAE P AT

T
T+

1

H

—_
fiie)

Ho

el

)
=

]

)
=

ol

“AEATold B Ay

9.

ol

N
[at

W

37

29 37t AE

=104
=

T3 AN

4 =

o,

1y

3= A4

!

fvie]

A6sto A T



T
T+

5

S 40

Gl

ol

T
.

o] 14

g

b7s

w7
N

0§

el
R
oy
1o

N
Mo

0

el
oo

ol

Hlo
Ho

s

o] 14

g

b7s

w7
N

s
el
R

1o

N
Mo

ze)

el
oo

Ton

ol 7%

o

w7

27

2 %

Bl

P
O

A

1

—_
file}

7

A 474
Az

P 7 FOoE AZXRHEE W

ks
L

=i 54

T 7k S8 AA

By e

==
T

%

o

A2
Ak oA

40) 7121 siArba A3 7E H Aol MSC89(70)l whel A

A
41) 7197 A9 A520(13)el whep A et “A g Adn] AlA)3

9 geel Ba A fep

3]
=

7, A

3

b2

3L
™

N

<R

- 137 —



- 138 —

A5
BER 2 F2A 59 +9

| ool AE

&

BE A= 2

1.

o

ol

-
it

ol
"
JJo
olo
G+
) .ﬁo
o
i)

G

o

~N

ol
7

X

137 A 147+ 5 A5 A Tf

s

7

el

oo

olo

~—
"o

o

e

o FxAo]

=]

L1

o,

ol

i+
it

el
om

ol
L

7

2ol 75m wlwte] 4

3.

ol
T
JJo
olo
G+
s .ﬁo
o
i)

G

B

~N

e
7

X

o,

Jjo
olo
-
)
i)

G

{Jo

N
K
o
T

G



o] Holx= 2u)e]

s

<

olo
+
el
Gl

{Jo

el

>
i)

HAl =

°©

| FAHAY AHEC] =7F%

L%%@o

k)
yal

6. ol
EE R P RS ERSEY

ol

)
Do

G

‘.mo

T
o

{Jo

™
Wr

—_—
fiie)

i)

=

74 o

A6
REA R 7249 o8 £ A

T2 A7 Y A23F

K

ol

o u}e}

H7 S

A1

]

pZs
=

2) A327f

B!

ey
o
Wr
H

R

¢+

WY
&+

- 139 -

ot

A

3} o] g

o

=

g, o



3)

=
1o

—_
fiie)

]

!

=
=

B

ol

Wr

fite)
I~

stol ®As™, 3 7}

S

2 25He AYE iy
e

=
=

e

;OL

el

o
i
-

i
fite)

o] T3 A123

Gl

o)
{jo
it

)

0

S o A F=80]

13k

2)% 4 A237 4
FEAY Tx

<

HA1GH

_ﬁ!.

—_
fiie)

J_AO
e

ol
7

ol
=

o

T

.

R =

o
T

Z=

[¢)

3t

5

ALy

=

=

]

45m o]/ge] Eolol HA L

27], 219l
P2

Tz e A9

s

ol

N

oo



ol
£ ﬂ,m o
a
L
,mﬁ N B % G
- X = or CI o
~ O wo A,._ o} N
] ~° Oﬁ e E
5 = oo w7 -
o 2 mﬂﬁrkizﬂ Mn%%
T L G T o o in = T 0 GERTS
° ) = T
0 i -
Lm 3 2o 1 ML i W w% ") qm )
G B Aﬂuuﬁﬁzfmmm ixgor mo_]x. N
n Tw g © B4 W % R MR i
i T sz F ° = B oK o © wp A in
- 0 &L&%_dx I ﬂ_d%
s MR 5o o T s AR a» F T Iy )
< z% R K ww W = M - il
T i *o oo T T oF
= B 2 oo X W
éo 70 =0 ﬁl _ ,ﬁl ;OL ] E— 1UFL ﬂmﬂ \Nlulﬂ ‘._m—u 3.L 1 \_Her ‘mL
O o B x WL . T " 5w + o B ) Jo
Y = = ol ,ﬁl =K 1 " Ao 1m_|, ﬁmﬁ v L ,ﬁl Lf i 1 ‘Llﬁ J
M of- - m wr & T i oy T i Hm T — ny X/ —~ o Lw
o X o A I s L X~ KO G X X i
Ty Ny ™ = ~ o T 5 0 o N SIS < X =0 A=
il A = o RO ) o < = o o \
m_m J) 4 o T - N % o< o T = —_ T ol T_
z%h ﬂ%%@urm7 ®° uiéo} qomc T ol
nyt < i — o ~ Fo B < wo RO e N ik
— o~ 0 iy o N T M, N ) — e
SR RO e L oA s v oG s ) v 0
1 o %O . KXo = Ho oF - < =0 of o of = N
ﬁujwwrmf%;nﬂﬂl M Mo = XX T = L Kl
ﬂ.ﬁ _70 ‘H_Ol " Cl# ;& N B UT.E Z C._O = ‘7A| O_E Y Jl ‘Z_l
S N = aﬂ&k Ww@ g =
zfqagﬂ% %AEA RO O N
PEF LK " Eow h =
% sy mlja% w = i §
) ﬁywr& mﬁ%Mﬂ% il
o mmﬁ L o — O N o
zﬁ@ﬂ%%%%ﬁi oF
0 0
wkx%ﬂ@ﬂ.%%& o
W < AR uy M i
My <Jo
uj
ag

- 141 -



- 142 -

2=
=
—_
o o
o
EO )
- % s 1
— °
do 7! o ol
0 - Ur Pjo o ook o T
=3 o _ g Ho A 3 o T ol u
+ = & W ¢ Mo HK
=) ~o OF X ‘myr Q o = B
~ I — o o JON wm o ®
X my T o oK -
= & . Iy o do N o
= o7 e Le o of W 8 o T o
4 Ko £ r _ o ) ~ el ajo - Gl
= A= ~ 0 o
~ ar X ~ Jl 0 ﬁl s
O - o} o O — N g X o
— »AL a o J” OL —_ — —_ ~
Lf —_ 0*1_ N Onﬂ file) 0 O_E ;01_ J|
e oo T« e ow T - T
oR o . o el = ,I« ~ 0 o}
o U__A ‘_I_v‘._ o —_ X \ml E#E ) OL O i
<k S L gt « ﬂl}ﬁ T
. - . N NR ~ T = < 4
ol A T ™ 2 N o Hr T {Jo o T £}
M ™ ™ o ofi 5 'HO - <Jo Mo No of- o
e NS o N Hp CICER T A
= o = o o = o ~ _%M XX ey e
= N Iy al N o= ™ T z W o
v N mﬂmﬂ H = ) ﬂj?ﬁmmﬂ w
i.._ o e ;00 _Zl E - ‘@I f‘ﬂ JH 1;1_ ~ X ! ﬁu_
o J_la oF WﬂD _r_vw vﬂﬁ o M- = = e N T o
N A i @Mlﬂll o)
X o4 o « = oo zxmﬁom RO
,* o Lm L A} Ia nopo BT B X i < G2
HO = ~ 0O Mﬂﬂ % W= o o Mo Be [ N
- N ~ o =3 < ~ o o = ﬂl M- M-
Lo ﬂﬂ,#o_e P x B 2 0
T 5 M X0 T % A T N = o B < s
o~ & G- o ML = = f=t o ~a = o X
ﬂ.ﬁ 17_A| ﬂ.ﬁ 2” —_ H—A lan f.ﬂ Ie) H_.rl —_— JIL 1r0 OL
< o o X e b w M By o
— i = T i = W = T o [ o o
N 2.%7%@. WUMTL?%X. 0
o it m%%%o_e & =
P q T T = K
o = z Jo P X o
° g o oo mr o =
W A}~ A~ JJo o] 63
5 N o olo Y .
B N

& 7]



A 1073

Y

TR

s

PN
T

Np

KN
=

Eal

o &

2

= A1

ol o = A27f

- =
- T

o 2l s}

o] 7% 671

)

ol

T

A

=

Au|

. 4ol 75m v

ol

o

9l

1

;OO

= A7 H A2

ol

3}

A2

o

wWr
i

R

¢
ol
file}

wh

—_—

file)

4

el A <

~
;OO
op

—_
fiie)

J_AO

e
il

ﬂ
B

A 277 &

s

1A

9|

ol

o & A

=
K3

2ol e] 26) o] 6] A1} 30m

& HAE =

ol

A

ol
Hlo

bl

o

A117F3
THELA]

A127F 3

it
+
N

— 143 -



- 144 -

B

min
;O.ﬁ
<
TR
oy
=<
fite)

i

—_—

o

o}

~

74 el

A 1373
R A7 A

AL
00

B
o
N

0

2]

£

E]— 34)

To-

¢+
i

oj
z]T_

Jjo

T} 42)

o

N
of
z]T_

1’4ol 457

0

T Uz 471

—

§_o

1

Gl

JEERE

10

o = 1999

N

0

3,

&

A 147
HoHEALET

= e A =1 A |8

<)
pul

ARl A

BET

2EGEMW oju AEH ) E

ol

7]

SC.149(77) el we} 2 elgk “7)

SRR RRE EE I

4 doltEw

=
L

A

3=

N

XA

|
ol

Qs

02(19)ell weh Ae gk “A 8 72 2o AL

S
I



A 1573
S EREIERRE

T} 45)

%0

3
N

bl
M

A 1673

ZEErl, AH

A4

=i
=

—_
i)

= old u}

A& v A sk A

dnlel A A A

& 71

1

0

1A iAol g e Al g =

=

tzoll wel 875 = AdAE A

~

ol
olo
o
o
H

o 4w

3z
=

3.

el

T@
o
N

N

JolERNAETY

= T

AP AGTHH A1k E0] o 3ol aps

bt
45) 719-7F 2] A658(16)°l wet )

o

44) 1 =

WAL e] ARE @ ol

[eZ]
=

Hlof] ko]

N

KA

— 145 -



— 146 —

R
N
W w2 o o
RO W ! il
! w o oﬂ N m
bjo e =0 s o] W —
p N T TR 2R g =z
o 2 o 3 o’ o = =
= o x° 42 3 o oo = ¢
oR AN O o g o o o X X o
o] © ~ %0 = ~ o
= - <0 P o5 W B KO = [
T Y R I o B o
< L RS o N g o = fo & )
= z0 N ﬁ ™ o 7 R0 To = Al (- | T
N o < %0 g o B < oW . B )
do = oy T wom + T o 8 (= ay v
3 o % T R 5 K ) do AF
D 3 o " o TR g . o g o, T
~ Mo " RE T S ® S f B
& = = o mwaﬁ.%m@x? T FRa
I oot O_‘._ c._ . \;OI X _ ~ — vﬁ . OT Iy ,._mu‘._ OW
LT 2z T X ﬂomoganuﬁﬂ%
m - [ o B, o= w = - T Nox
5% N 2 AK o P B §oE = 7
o~ Ur i — o ToR o _ < AN o 4 = ay W S W —
* X )N WO T r B o ) i
@g_zgﬂ < - zfog7@mzar. 5 PR
N ..* TH o ) ..# O_E M ‘Bo B T 1 N N m_x NM J— ]ﬂ m N X2
oy TR o iy B o L KR ™ o o e =
M X o} ~ N _ = o o
o w %o do o) R m W A" N -
M&ii% o TR mﬁ%%%olﬂ#L ﬂmoi{ue
%o o - ki . M._ ~ o = ) 5 Ao ol _ o 0| ~ X
o WY E o W % o A = ok O N -
%0 ST R : F o o w M N sl
o T B oy ” Lo o oy oo S i N o
X o0 Y A 0 — T ox
ﬂr%,mnmoﬂr.m ?qym G ﬁo@imﬁd x]a%ﬂ%m_ml
N M 7 T ST = I X mo o Wma = w0 %o v ~ o 2 XO 0O
A ®E T wﬂé:;om_r;@@ S
. )| —_ ~ O B X Ao
s
+ L NE ° Ty R N T o M
o oF <T - = w rEe o
9.2 Jl _ ﬂZro ﬂi = OL ﬂZro il ﬂ_Al \Wro LA,uH MII O_E o o
. n N = o L =
< o I T Zo K % T oo ® %0
: =
M_u 1Urr o~ Ey o ajo Mm N ML %
TEE e
— N .
o my
o0 QO
o
—

46) 717+
7} Aol A761(18)ol uwhE} A




—_
fite)

Np

b

)
pul

il

Fol Au) 7178 24 9kA) A %5

5]

of o

vk
h

LR T L

Fa

A 35

THAr e &4
A 1773

THA

A
K
o
B
e
o
i)

!

o
o
JJo

T
<
ol
<

)

s

kel

T

atm, A2

S

A

A =
o] 1.25H),

o] 2ol
100kg®] A

Al
2]

ol

)
el
il
_AO
o)
=K

Gl

— 147 -

2vf



»Zri

»Zri

7N =5

-

[ B

T

AL A M
o] 4% 1.3m%} 1.7m Alo]

3 2},

[e)

=

t}

-

| .

FEAA o] A A
3) 99 1} 249 Alo] <]

A 9] e

)AO

g Ag o

z 3

o]
F0

N

7

NI
]

o] 1507 &

)

=
fins

[e)

]

o
v

7 Al

ol

o]

Gl

;A_l

il
i

Gl

2) 19 19 u}

=

] 8¢

A

g -l

|

Il

727} 350mm ©]
T AT

7y
4



T T 7O o o
ORI O s © o -
%ﬁ ‘Ao ‘Ul éo R 2! 8o ‘,M_orw
o T F T
— L ey o
= 428 P & @ X
I P ST o B
x T Moz B % T Y %e]ﬁqol

. S I R o T oy — Mo~
0 AR A T -
. drcar ===} 3 5 ﬁo ~ LE i = rl
—___ “ M..” ﬂmE ®° K o© H ..ﬂ fniat OT Lo) ﬂ_OI
| : Jome T fooge Mg T A do
;7 - ' TE T g wdF m T A
e 3T : - S A_T o o) N
i 2T ] n G iop = W og
By X ] ~o —_ MM ﬁo = = X 1|

h_ﬁt == . X o X o . {60
qq___ _, 0 Ko = I - o) oy ﬂl s = - ﬂl
..... g ; B = K X 5y, oF
d - ~ X do B - o 3 b
g TE T XL R x T o o
¥ S IR R G o
//& |||||||| S ..mn. o i H Y M_ﬁ_ B e Mﬂe 70 wEH il
7/ \ P e % o I o5 X ooy R o o) B ®
;3 4T gl e o %o oy AT
S o < %o FoR oW W oz Ih
: suwmrdwre ey Tg ¥
Tuw SEersw e w T g
ll..'.-q.. ,.mo . . 1| U\“ O_E ..;1_
TiTs R T 5w =
Ew o < - °
bied ” s

x=nS

A gk,

] 5

A

A

A 2] -l

3 2|

8

ks

— 149 -

:_F_



)

- 150 -
o Ado] #HA Polel 153 AE Ei 100m % 2 2 o] o] Ho]o}

fvie]

,.mo

!

F 7R Al

&

ol

)

5 2 ol 7

o}
)

~

3
(e
o

0o

X
7
N

—_
file}

ol

—_
fiie)

4

ol

k)
yal

b,



ol

—~
file}
=0

el

)

—_
fiie)

i

ol

==
1o

!

!

—_
fiie)

—_—

0

Ho

NI
T
~
ol
ol

4
il

=K

tol 27

°©

T

k)
yal

al A sk 7] A E A o

=

=

A2l A A

ol

°©

a0 A ZHEH 55V ©]

7. B A

o

=K

)
0

‘.mo

p)
u}]

- 151 -



PN
T

fe13
=

&H7 vl A]

5

of ¢fste] &

=

o

A}
A

52 1 2 9]

RYA

T

=S A Fprkolel] ¢ha
T

- 152 -

| &FA
oA

= R

= EFAel A

o

ol

T

ol

)
!

o

3

A= A

ol

u}]
ol
all

™

;OL
X
el

o

—~
file}

o
—AO

oyl

)

—~
file}

N

i
B

)

i

v},

g

754

|

of

,?_
3} e

f S

A

73

T
.

B A

sho] el o

S

=

7 Aol el A

—_
1o

o
o
i
Wr
iy

R

+
oyl

Aol A T 7g o] o

ot

<

Sl

445

Z27] AHgoriY

K

ol

7A
22!

o

il



503] o]

2 g

=l

° ﬁ7H EIEv‘L—-; :ﬂ_x‘]?qtﬁ
g7l

YA

=S

[}

C 1
I
< 0 .cl s [y
N o fy
— = molm%Wi%
] ) ° = % 4 = o 4
& o My x AroE T J)
= o o) o W = y
OR _.ED vﬁ X E#E 3
G N = B E X 5 R
. 1l KO N WX wo  me H
w Tz G T A %
- < o B T M N
o ™ %O oF W o= R e =
w o E S 0 s e K
— . = ~T aL X hi KO
ey N R T u o =
cw U T T molarayz
= s % O T B R .
jo o] lo ol H Y A
gl T K . A o} Jo O
W % o = G T = ® e
G w_m_ o I A N o 20
oo o T e M o8 o ST
o P oo N ?mﬁﬂm% o -
M 2o X = o T B R it
o X X s -l e
K ,DL —_ AE — l mw © ﬂ.ﬁ
2o W N (= A ~X w0 0 Ao
i X B o ® —_ KO O ny =
p z.t # 4 KA ) - Bo . ——
1@%.@W@@ e c
T Lfar;n%dé_ = R N
E%%&;?W@ %%@ﬂ@gq%
) —_ —_— —
HTATOQHO% arimxmoﬂq.ﬁ@
ﬂmﬂawmﬁW%% mﬂwﬂo%?@ﬁi
] —_ | . fn!
4 o do Wo m.__w To i _m_rﬁ 5 G m.__._. o XO W
© e wooe g B2 M o
T w Y o o ™R Mo =
. Yo mt AR - oK ST o W xo 0
= o o EhLﬂL_ of T ®
oy : %nggig %
W o ®° X ol o &
o How X % ol
oy ox T el
3 ~ ﬂ‘@:b% "
M M._o' oo MM o|
By — X
W oT %

— 153 —

i

HES 27

2)



- 154 -

21 A 1447

4) BEA

NE
e

= U E A 880 HdES ek Al &4

S

w7}
ow B

H

bl e Aol

S

ol

Fejoll A T A o] gHAl 9 A 2 5E ERM71H Al 2

= 170 4] I TE

&g ol] -2 5

b a5 o

AT IEE

&

270, A7

o7} S T

ol

X

—_—

b
&

N
il

)

¢+

of 17§ &t}

e

=0

fvie]

‘.mo

s

71 270.

9) T Al

o] & = 174

Al
2]

—_L
H

10,000k] ©]“d<] Hj

&

ol

2odn T 170

duldA 1A E

e

B

—_
o

71 Eolgle 1974 sl el A <] <l

)
=

Aol AAY

s

18) =7}

A AR 1

” =
523" Az,

47) 7197k Aol A657(16)el wheb Bk A=A o Ao



< I - - 2
— o =% — o ) B
o o i} —_— H N e Ho
J| —_— o o —_— 1o ‘mvl H ;OL ‘mvl
) X~ = 0 X
a U T A oo oon®
JH HLO ﬂ_ﬁﬂ (@] o .z.ﬁo ~ J_/mo o HA_.O O_,._ —_ N a )
oo gp - ik N . b N do i) W X0 o np T
= " 7 PR T x 5
o O 53X - N
"Em3 T e T _ Tt =
T T a T 6 Te %k w T I
N S _ s T R & W <
< <) " J| Mﬁ ﬂvl ﬂﬂ o_L B B M mﬂ AR o o T M
N o N = A e M- T o —_ o]
N mY R g w o B 5oXF
P o X X _ R C Y =0T B2 o R
\_lﬁﬂ il ‘HI HT 0 O_E = G ﬁu ‘Ul ﬂﬂ O.f ,ﬁl MWO ‘EE EE :.L o}
bo mUa s o Hin b B < = M g L M.l o} i
I oo £ == ¥ T D ® B
% - o o HT L o0 - ] Lf a ~r o 7 o- o JI
o ) ron Sl gl ~ N e o W o % 1}1 —
R o T T K = oF e % o m ! Ky
° 5 oYX MOAT@LXAT O )
1:1_ ﬂme oy :.L Humrﬂ K = k) ,ﬁl ,WIL (N ZT _ 10° o} - o3 K < \_lﬁﬂ
E%6%ﬂnm g oow R W%O_E@%%W - o T T
Huaﬂﬂyugouww@iyo ﬂﬂaﬂ&nx R
N 1Jl .Dro — N m ‘m vl ~ X ,mo ,.mﬂ QO o.AI él
e = & s ENM A F 1E 7 ) i
ﬁ%%%ﬂS%ﬂﬂﬂBiH%uﬂmaﬁ% - o W
o = W oMo T o MoRow = NN = - K T T % =X
< - B R X < HE° ol — o o o g
Mo LA I SR o 4 ¢ ow W
S22 =282 = RN v W Jo W K o o o — ) AL%@L
222%4®>>)ojz@aﬂgﬁz% » o, oW
N AN % nﬂ 0 @ Py X o N K By o) — AR
N A o - . R Sy o T o X
i o S T o oW oE X0 T
(98] J_/NO 2' \_m ‘mO ‘Nﬂ ‘mO M«rl
o = % - o

#1873

AEHLY FEAYTEA
— 155 —



- 156 —

fie}

5!
o]
<
T
hT_L

}
kS
o
=
=
}?:}

%l
o
=
5
<
T
A
Ky
a}

~ T o5 WX %
-~ o - ~a ol o o o] H ﬂﬂe g oy
[ - —_— - T B
2 s IR In moA w e Ao
h il o m g o| o N o T = T K
i N TEERLE & ow T oM P T BT doge  ogm
= <0 o ™ ~ N —_— i K — K A e e 1
° 3 o T W %O ﬂ T w X )
° © B o M o o " oy W w0 ¥ T i o N2 X
: S R TR R il o =
B = oo WS o = ~ mogp o xr L =
= PogEIEze T T DULET Sire 3
- — ) a ) — — o
o & ;X 2w g i i o w N H % X B
g El = o T 5w o — N = olp BT “ ok
o roe = 2 L o X X Ho T - < = T oo
o —_ i do W N X0 o ~ 1 of B EK o= —_ oV
il © ‘Ul T o W O L WO < Er X T = L = 2
X N Tl ro — = 2 o AR S A i
o = i 3 A N X %5 B = - o8 T il
o \_W = EE ‘Ul o = . ﬂ.o% = TR Eo BT N _— W JI ri
- o ﬁa L T B i - oF o F L e x o
X N = o & — & 0 T N B e LA o
N - wr i Ao ° 0 = o 5 ol 0 oy {Jo Mo
= T W% IH B T T e o B R B o N = 1/ S
7 HEE o Do & oo oy Eo® A e g L Eims P
B ook R owo ) F - TR o
o)) ol 1 + a8 Cl ey — M - O R e
O ™y ﬂmﬂ 0 o —_ 1:1_ 0 HT 1 ﬂE o file) =]
i L TR m W dr T AdFE gwad w
- . ~ ) )
Iy EOAIC P~ S e O S AT s o
L o= Bonl = Mg oo = wl_m Mo =k~ o oy X A o %0
il o X WPy =) = oW o N L B
e ~ B ek T oo X = = > = & o T B A
- T | T I I mﬂwroxﬂ7% 5 o E
T = o 1 < N M e = {o T E K E T
o o | ; o ™oy T mo o T He o T T
AR o T L e o WO mo
< o_ 0 " X PH o o) Eo mu_._ o oR o N O 10 . 3
w o mojr‘ou%@‘lb_w#?%nm EEESEESS
o o G B ARG O S O . " ~
oF . . =
Ls Z X7 = i
—IA ~
_Zl
— TE N



ke

9

i)

g =
Aol

1%

]

=0
v 64

grhst A o5 g vy

i
o}

5)

Z=

o

-

@t A YR g

wol Azw

Ak
=

-

T

)
T
=K
-

e

X

PN

]

SHA Al #pe]oll a7g A

o A}

ol

—_
fite)

{Jo

Gl

ol

X

ol

—_
fite)

"

i)
il

Aps o= AHA

T

.

B

&

M

ioF-
o}

1

T

NI

i
fite)

_EB
il

Ho

~N

il

B
=0
K
Nd

T

=K

»Zri

o
Bl

ﬂ
fite)

N
T

wWr
M

R

+
WY
;O.ﬁ

—_
fite)

- 157 -



— 158 —
A 1973
AAIT+HA

ol

-
it

ol

=y

—~
fite)

=y

o

o3} 7ol

=

t}

T

.

ot 2 A9l

T

k)
yal

K

ol

;O.ﬁ

GIREY

=

=

A7k A9

=

RS

-

| .

3) aA

0§

ol

ol

788 AA THFE AW

T

k)
yal

& A

<]

J

3

1]

v
N

-

, 718

il

0

,.mo

Wr

I~
0

fite)
o]
w

i)
Ao

1 Ui gsAl A =

°©

AR

T

) .

Al

%

I1919] 9% obF & e

10) Absh=e]

S
o
0%
+

B

rJ

e



T
o

._i

]

{jo
ot

o
T
=K
T

e

X

o A}

ol

—_
fite)

{Jo

Gl

A7}

=]
=

A=

g0z A

2 e

o

]

;OU

!

Wr
M

R

¢+

A A7

B

S

9 o gpe] AT

|3, 37

HE2 Al d o 7] el

ol

pl

i

HOo2ZRYH 250ml

y

.
o

_EB
il

Ho

~N

il

B
=)
K
Nd

o

!

e

o
B
o)
=K

Gl

=y

Algnts o =

z}

A 17

- 159 -



ol

20°

R

&o]ﬁ
=

|

o]

&AL B

=

o 10° 9

[e)

| I

Ik

A

op

—_
fite)

Ny

ol

ol

=
o

A 2071

o
N

e

Wr
W

R

o
—_
file}

~
;OO
op

~
file}

)

Ny

)

ol A=

=z U= =
= H 1. 3T

18m

el
ol

B

—_—

0

T

Gd

o 5] 1 upgr o ZRE] 45m o]Ate] ol A

=
-

/E]—

|55 F =

A

S|
=

) AbE oz A&}kl

=

wof il =

PN
T

]

S
T

w, e

NR
el

oo

mj
_

ol

Wr

fite)

+

all

=
_&O



=
9l

bet A

S

Yr71s A

)
=

=23

)=

1%, wt

I3

+

¢}

17} &

N
Ho
)
i)

4) =477 H 4

0§

ol

o
Nfo

=K

Iy

A3

]

pZs
-

= A229F

5}

A3

]

pzs
3

7}, A 21

N

2o] #3272 9

2]

=

,.mo

= o] A1)

,.mo

L}L

tt.

A7 Al el 2

T
2ol el 4ol

s
=

H
T

T

.

}

5]

s

=

Zl

=

wl=o] e o] Edlo] ek wjof

15m =

-
| .

T

i

A}

o]

o]

o 7

1

o
—_
fite)

i/

B
+

- 161 —



- 162 —

o
e

o
B
~I

{Jo

K
Ny
(N
el
Ay
i+

)

;OL
X

wWr
M

R

-
ol
<o
o

o
0

il
a}]

Him
o

K

=
=

4 wld= 1A,

T
.

1& F2& AgA 2. 2 F )

0

wK

%1—

o] 7

=i
=

A Hl

<

A7, 1

B

|

o7

ol

73 ©]

=N
o

43 7

o

Wr



48 delvE

=
-

Fo}

-

) £l

O -
7C:>]T'C

-

Aol HAl7] 17, Thek, PR A

| S

=0

o

Hoou A IHAE 2 oA 14
U 7F vl A =

14) A5l

23! o) O o N Ak 7K dlo o o o )
i o & e s o 3 0w - F R
T z M i ww o) e i % i g AR
o w Wo = 50 o M Ak e =3 e gy
X <0 - o) T N o B To ) >~ ® o B _
do " B AR & I - - o S
< w W T WP o . F - - I
ofy IR — (Y — e o 2o
N o= =S = o oR o - 0
P O S < 5= > Ho=x B ~ o
" x STueZl¢ 0§ I I
it o= S do - © T B = ¥ 2
< = W o B S B ik
o N o U mo —_ N = 0 o = .o }XO—
B\ ‘q 1” T ‘mﬁL (&N} X ﬂ_l Tl m X q o
- w A = n S
) X - o) ) o v G = " ) o, s Lu
T = o I e pos WS E A
I BN R xox 2 %wr@gv_ﬁﬂi%
oF oﬂo 3 eN mi W X T %u w = o W o] o
N o do WW M Ww T oo WW = I+ o o m - H
B T A T LS i T b _mwkw X
— ﬂ X© A= 2 I 7 O — 20 3
ol + BH mr M o = ORI = B ~ o0
L il o Mo y T3 it NEw < do M
< - o X Lt Ly o = W o= A =
= N o I o o~ T o~ o = oy — .
S do ©F N do — B ~ = w oo o< o) mr =
~ e wj % No O b P~ M B
o} 5 = F o)) AF - 2 a 9 7 I & 2 0 o
Mo Al oF - X o o A~ 1l ET R O o < %x° E %O
pKo oM oL " = g = 2 = = = NP o =
B = S I A W SO P R T T
arow TR R R fmom oy g ° SIS
pa_au?mopl%?ﬂ?#%%?ﬂmo_nmoﬂ%ﬂﬂ%_ahwrmi
e 5 = B S & = 8 &8 N KX ST
Ay oy

” =
Tad" Fx

YA Y
- 163 —

48) 719-7F A A657(16)l uhel =gk




- 164 —

Al

¥

ZO

7k HIIH

L YAy a

1]

5]

ol <]

—(:5_]__

3 Q
= I

= Holul= dl

1) TR
T Ee] Aeo] o] A <A

A

v

3) 2.2+0.4kNe] Ao A u}

A~
™
ol
Mo

=
Hin

ol

b

o

Ho

=K

K
0
nK

el
B
il

S

)

ol
v
e

)

A 2173
WA TR Y

N

o
i
NR
ol
N



oOE o AR R s K o F 7 LR T
0 T ~ul o ) — —
TEreS T or  Zwz TgdT el
2o 2o 3 B A T s e, A B X
T LT FEOR & TEXE maa T W 2
¥ o 2E T o ox DELT mx P4 o =
0 1H
0 = o X —_— o — —~ < .
o X T {o o B o=y XX o
o ) ~ e o) o 3 < oF oF
o JI Jl rl — s ~5 Mﬂ _ EURTS) EE Of
o} 0 ~ " o o oy o X
TIxwm o o B Eget o T L N
AR R L TR g VT o P o o
—~ ; T Fo ay Hin LS o
L I
;OL o ‘w ﬂo o H o X .DFO ﬂArO e EI# O#ﬂ ZT
Wy 3TN o iaﬂ% o P oF = <~ = 4 N
—_ _ — | ) X
Mm T mm = T o & Bo o K - mw iy m# ST
T OE % e B T B B o X
P N R I T A (A G
b T 5 xlo®age SxIa >
) x ! 0 !
ﬁfaﬁ% 5 ,mﬂg.ﬂ,%OY G oo w
S N . S do
e B T Hl T o 7 T A oo W i~
=5 o m 4+ o= dFE aw o B
r e X0 e R4S pewnd Tk R
X0 X ) X ~ o
see T T pey T ETHEy T
o oo oEmow M o o ™R T Jo 7o
Sl R A A Sl P T
T A SO ol R R VR o B T N
= o)) B o M B o) M @ A womr ) _
T B g g BTy 2 E T aa L TT
- Ot o 0 S0 WD o - 17F e Bo oF T X WT el ol jont oo oor
oo Mo S ok BT oo oo bWk o T = K B
P o w N T LR g B RE T g PR
UI HT HL ﬂXro 1%:._ mw il ﬂXro ‘W‘._ .mw.u = 5O \_nﬁ.mo = .m_yv‘._ = ERIT ‘I%l m ‘W‘._ Jl Jl Ho
LSEEFRFIFFR S O8FRFTRETNERS LS
) . ) IX

WO T y T B OB

29 E

SPAR

S
&

%
0.372% o] A]

o

=

A E)
- 165 —

-
T

2 ()

g

B

009602 throix gle Ao
2) $Ee] Y A% AL ZHT W F bl

Hoo~
T T

o

=



- 166 —

)

o

=
o
olo

__A_l
il

Nd
Ho

pH
o}

A ele) 99 B

S

N

A

NS

7k 17K ]

ol
{Jo
st

=K

;OL
X
el

on
Ny

o

Go)

o] HEATHE] el

s
A

gt

&

T
.

o)
PIS

H
ol

)

—_
fiie)

o
e

0

o

A

Fel | 3

5]

o]

ﬂo

X
X
)

==
1o

ol

0

o

ol

bul 1ogpe)

o] A% 10kN oo =2 35

o 5

)
o] A9 75 kN ooz

&

o

Wr

olo
-

.

o uet

3t

= A6

th. wrE A2097

s

L
=

39

= Al

R ECE!

275

2 g},

=1

—5‘5_]__



HI

ol

—-—

of Agelx =

—=
"o

B
=0
)
wWr

—_
fite)

=
fiTe)

i
Mo

T

iz

b owpEd]

)
pul

Gl A

NEREREEEES

o

)0

B

TR E AIEE

7 <]

=
=

3) ZEle] Y nhehe] w4

2) A|ZXHS

¢
o
o/

o

=K

o] A (SFV)49)

o

4) 2

"o] AAFAIAL E5

1+, SOL

9

AE FEE g

}al, SFV7} &

3

- 167 —



- 168 —

;OL
<
22!
el

(B

JI
o
Wy
~N
ih
0|
=r
I
e
N
=
=
Hr
=
,.mo
T
_ AR
X
= o
o o
2] TK °
% o
B o
,_Lt SCEry
& o o oy
ool g H I M
~ B T o N g
MM N TP Mo oo
T ® T o W A
= N o & o ©

)0

(B

—_
file}

N
ol
K
o
o

.
file}

o]

gt

ol o] o

al

K

& Al

ol
=N

!

p)
u}]

7} -30C o] oL

H
o}

Hr
‘mo

L2l

N
0
o)

=K

ol

oF
N

o] 1.14)

Mo o
X No

Sow Wolx

I==]
A H-F o]

- 1

53

3} Seol AH o]

o
+

e
K
0

B

ol

fvie]

™
wWr

I
0

(B

|53k

z}

7}, A 207F



el T 14

&

£2 #9517 9

W
o)
o

W
-

Y7ts

A A5

vt A 20

A 227 2
A A T Y=

N

T8
it
N
ol
K

I I R R

)
pul

L
5%k

o 7}
O|AY dAZ AN 9

S E

ted ®2

5]

S

!

mj
_

o]

0.096°.2 L0 A

S
=

= kel 2A

0.372% 1}

"E) =

3L
H

= A

2 (w9

&)
o

__A_l
]

Nd
Ho

pH
o}

Z}
=,

o ofw @

ke s
=

o

N
Mo

o}
oF

NS

7k 17K ©]

!

e

- 169 —



- 170 —

Abgrol ¥4 ALt ol A

E U)o =

475

d

Z

1= T

o

A 1910] 7] w2

2]

o,

Sl

ol

B

b 7 pe] TElEel A9 75N

o] 4% 10kN o] o7 &

el

:__rL

2l
oo w

Al

T
.

daga

-
| .

oo w895

Xﬂ 6 -ol—

z}

)
i

Lo}, ohak, #4207

gt

9]

H

o

—

=
1o

H]
i

o

wWr
M

15 ufol] AHs o=

A=

W E0] A v 7} A &} of

,.mo

:__rL

o

fiTe)

o
Mo

tel s ol A

015

<
=

=}
=

950 7]} A



1&g dol AFoz AAT

g X

2] o

;OL
<
22!
o

o~ o~ o~~~

14 (SFV)50

o

6) 2

,.mo
T
s

~
HO

i+

e

10)

—_
fi’e)

el

A 2371 &

F27

il

;OO

419

= A7

gets ol us, AlS, A3, Bt 2 A9

B A7

50) aAA TR 7o) sjAtb A dE vt g Aol MSC48(66)1 wthet

KeN
=
A

skal, SFV7E

T
g

a3l

(LSA)TFoF el Al47A134
S

- 171 -



A

S

-

e EIE R

Fef ol

°©

|

L.

- 172 -
o

=

o

-

15k AL

-

ik B

T

A7)

B
B
—_
1o

Jo
i

o
!

B

—
o

B

N

Z]
S

of we} 2Rt o

Aol 38m H| vk -

ol
olo
i+
el
3
-

o}
+

ol

ol

fvie]

py

e

K
7
N

)
o

—_—

0

ol
olo

—
"o

Wr
o

oo
-

fvie]

‘.mo

!

G+
it

ol

o
7!
T
N

o}
W

v pEYe Aves T

ol

Wr
M

R

)
i
Mo
o]

fvie]

N

To
s

13ket. Ao 717k A A

A
=

Atk vk, AsFR At A B

PN
T

fe13
=

]

A

J

A
=

—_

;01_

.

Nd
ol

A1

T
T

o Q14w

T

)
ol

o)

H
i~
o)

fvie]

N



A 2 el

5

Feg =] ol ®

-

3 7

A}

o

ol 9}

i

X
el

¢

=K

o}

H
~

7ol

—_
o

K

o
To
ﬂ
NI
o

Aleg7 B EgsgeRel 1

WA L

19 &

_q]

| e o

A

Hde 170
b= By S A

4) o] 10m ©]

b, 29

ey
=

7N

~

B
i)

whol) w7

T
T

oA 875

rtE

6) A1

= 170

of| Bl A 5+ 171

vl
=

A 1A E

!
o

N

o

T

15 A 64

DS

all
=
o]

~
T

11) oFztell 180m Aol A 18m HH] €]

B

9l

-

T

of weh 25

- 173 —

2 o] LI REALZ] 170

T

=0

Z%5 170
o] =

L=

)



_q]

-

T

of wzt 8-

- 174 -

i

o] 17H

HE= 17

1)
2)

®" o o " Ao LN =

= MH M T M B )

R0 o T R w T

—~ a ~~ J I

%Iﬂ N o &) il %0 .&o %o

in o o W = M o

M- =T oln Ao o W X M-

oo X0 Y = R 5z . =T

™ EN OT ~ rl O_E & ,QI q ﬂo
& W S5 W -
o)) © o o o N R
e o oy o o) o oF o T

‘.__ﬂ_l =K == E.fl _

~ ! il W= Nfo IO IO
— = WM " T3 = T o = N o
) ) R —_
How T C e EeE

oy oR

e A ﬂ zE T Ky
. — e —_ A — " = _
b < T o %o e T

B x A5 T ®o_ ek
Y X iy N dﬂ ol.w o) o ];A
T ™ 0 N ) = o R

UT X 27” X e Jl o o S ‘_l.\#‘._ il
o B — A o o o Njo i fooow NB WL
2 T H = & W o g <

bo o X X w N R = & o
O « o o® L ® 0 TR oo
= o E s N o N X o T o
— ~ = o ol e oy 1) ~ i T T of =
w Te R o xd T omRadN g Ui oo
R o o oM X wuoH _mm WoE T o T % g
PR Lo p® TR g e o
A O T me ML owK T~ =M I F R
Mo X o ov T O o % ooy o = o R ol
SO O (Y S G =B SO N s G S
AR S RS o ogeog R WM N B HE g
Samsae ReEPTIA e o ® M

BN Ey Y oy

A= 2789



el 8o] &4

|

?l el
T 1913 75kge] T ol

e

=
-

bol P A

5]

&4 94

o

=
=

2 0.17m' ©]

2]

p—

o

ND

ol
olo

—
"o

=K

—~
fite)

o
Ton

!

—_
file}

fvie]

B
ol

N

ol

A 247

;OL
i

I~
0

<

A @ 74

s}
o}

DAY 8

s 7

91o] of

§47} 45m o4 wolol A B&Ho= o] v

=}
=

4)

- 175 —



- 176 —

bol e A2 g8 A

5]

Jell A 20° ©]7 50° ©]

)

H7o4 52

=
T

AN

b x| of] A]

Q1 Abge] B ojm

S

B

ol

__A_l
il
]

~N
._i
o]
miF

B

—_
fie}

N

4

S

o
0%

¢+

N

) ZO
ﬂO

H Yo

o]

THl ] 3
2) o= 1789 F-g o]

ol
K
o

o)
._i

=K

0§

oV
i+
it

K

ol

Np

Ulo

S E

1) 0.75¢cd ©]

2) 8AIZF o] E<F 0.75cdd] =& Al¥

g% We weelA 2

o
=35k sk

de- A& 7}

K

el
ok

+

i
el
£ 0
gt

H
Nd
;&

o &

).

,AO

3) 0.75¢cd ©]



of wtt.

o

A 257
o5

°©

S B

—_
o

4

ol

= BAY A

Z o
] —

)4

ol

o,

K

il

]

o] ol A

1

)AO

5) 45m ©]

;OL

wWr
W

R

+
ol
o

3
il

Ny

K
o
oR
+

B

k-
i
ol
on

0

Nfo

T

)A

Bo)| 4E 7

PN
T

el

o)
35

3) 45m o9 HololA B&ow o
SRR

I~

el

;OL

Wr
M

0%

+

A= A2 =
- 177 ~

T

T

A



o] EA

-

=

-

Ak ohy

- 178 -
&5 olof 3

1
=3,

s

23 A

olo

w
]

!

B
3K

A7) 4.5me] FoldlA] BHOE 13] H o

1
)

] =

o

U=y

o}

—_
fite)

—_
fite)

Ho

]

He

Z}
A

o] 3= AEE A

Zgako] Aol 2TE o WojxA
Ay FHz27)(

ol

=]

W 2L ZgA7E 45me] EelolA B&o R 13] H o

ol

)

ol
9

tol oA A]

5]

o] 2T& =%

;OL

Wr
M

R

+
4

-

3k 2pA| 2

9=

o

=

Abgrol Wel A 52 olulel Qg AAlelA Az

o
Wr
iy

R

o)A 4 #

3T

=

bol W AlR R AlSEE Aol g
o]

°©

A 267 2

of wEtt.
o}

o
pul

=

t}

A <]
2) AEA EE FRYNA

-

T

T

O -

H275 ddx=&0] 0.25W/mK o]

2. BT

1.



K

el
oR

S|
A

3. BT -30TolA 20C7HA 9]t 7] = ol A

A 2772
TR

Y

AL
00

o)
B

-
,.mo

)

el
om

ol
ol
-
,.mo

il
u}]

1) W7 400mm ©]7, <17 800mm ©]std A

2) Ao FFEARR A

QF 14.5kg ©]

Ho

~

T

3) Fol A 244

< 2.5kg ©]

o
Nfo

ol
5

sho] =4

= BAY A%

4 %5

ko3
T

]

]_o

A

[

—_—

file)
X

N

B
oy
L

Ho
N

K

el

T 9 FAF LA o] = 30m T o 2

_#O_E

A, T

5]

o}
H

B
i)

0SS

—

L

ol

Nfo

8) dol7} +

2 47 A - 2

o]
N

ol &3t

i

o
il
‘mo

ol
N

~a

4
™
WY
) Z_l

il
N

ol

—_
fite)

Fef 47) 9]

Xg s

e
oA 85

s

%

2o 27

,.mo

271

1
T

= 425

A 107F

- 179 -



- 180 —

1

)AO

FA ol

S

&3t} A4

A

==

o =

el

K

K

6) 5ol A

4) A1

53he] #7)

,.mo

oM ==

2 A3

107

ol

6) 5ol A

5 Al

A 10+ =2 A48
1) H]

2) 470 8m o4 A

al

K

—r

ro

)AO

7} BkN ©]

7.

A 2871 &
THE LA

7ol

=

=
=

AHA]

i

—~
fite)

o

o

1) FHELA]Y S S



A 2971 &

K

WY

o e} A}

=]
T1

4) A zApe] 2hE A

0§

WY

ol

2) 30,000cd ©]

3) 40

0§

oV
4
B
op

o

,AO

o]

N

#3073

334

of wEtt.

om

ol
B

;O.ﬁ
<

K

WY

—_
file}

o

- 181 —



- 182 —

X w T N
B E_. o_a ﬂJH
Th @ 3 .ﬂ J)
o _H o
o X
w X o Mi
ﬂA.l o ‘_VL.Oﬂ ml _.AE
) uzm G e o-
I ~ wmoT 3
N ol ol ~
Oﬁ OL 3.L
e - 4 "o
~ ‘Iﬂ 7A ,._Awu‘._ L.E ;O,._ VI
D G 4r
P o= R i M
o o Aw = oF ~ o
lgnyy N
CIR © o X
T T % " T .
T iof- & M Ly X0
do o e ~ — I oo _
< o o il = o g
T M Ay 5 7 T
~ .
= = ﬂr.ﬁﬂﬁcﬂ n F O ﬂﬂ%o_a
=~ il ol il
= zm T & X o m_u ol & T o
KR Moﬂ = Aw B Aw S — g % ok (-
< B B s N o= I
N o J T do ™ < 3 op g
Ho ol iy X0 07 = T ™ plo ) T T A
R B L 14ﬂﬂ = "
4 = ~o S b3 — or ) = m
I o g X3S o N T X o} ~
A e T T TR
Mo w e B S g e M-I O I
" ok = ol SR B = = 7 oo 5 ~ o
S S E S L

=AM E ZF7] 4]
4) % 100mnol A 10%=

9

3)



A 3273

cackhl

K
A

=i

2

=K

Mo

N}

o
ﬁo

ol

<o
i

o
0

il
u}]

2) AEA = Fx2A HoATL

!

N

Ll

, 17

B

T
V2
o
of

Nfo

—_
file}

R

o A

s

S RIEE RS

of 118} o449l A

=
K3

5

Aoh 555 2.20)

3L O
™=

il

gt

=

ol

G+

KA

Ho

=K

Nfo

—_
file}

o

NI

)
B

o
o]

=y

pa

o
<]

o

—_
file}

G
wK

™

bl

N

—~
fite)

- 183 —



- 184 -

ol

0
o

{Jo

7}3% 9]

1

;OO

2 A3

AN 17F

ol
=

._i

5!

1

;OO

= A207F = A4

]

2t A=Al

_
fiTe)

B

{Jo

=K

B

3L

o]
M

ijh]
3

B

0.4+(0.02xH)

S

ol A

e
<

2E At

ol

o



EERCEE RIS

= «
=13

ZIDE

H

ol

N

ol

all
Nd

ol

H]
i

b 240l 9

2k o

pzs

a4 v}

=13
=

0

{Jo
=K

+

~d
|y

N

NF

K

B

A B 91X o A

S

tol 22 A8

5]

—_
file}

‘.mo

A e gkt

A=

Ad T 5o} Bals

oz
= 71

o 574

- 185 —



!

Wr
i

oyl

o

54 §AcHe

7.

AgAge] AE74A, 28]

2=
o

=59

. 548 chel el

e
o}

70
-
)
Hlo

WY
NI

Aa 2 A

;01_

Z1o] 480mm,

-
T

o) 27)

wl
=

3}

9]

)

H o
= IEFEES %

3) My WA EH E

H] 115mm, Z o] 25mm ©]d<d A

2 300mm ©]% 380mm ©]

wlr
=

)

4

K

B

o}, 5484t o]

il

o
=1

1=
=

Ml wh

ol

ol

H|

il
u}]

A 8%

A AR, 23 2

*d

A 174

2 g

w
ojo

N

T

~

N
B

mK

A 27 A



1}\-]

=

z

dtu] A RFA], v E R HEA

)

B

A

of wa} a7%= v

=)

17+

Aol Al

LS

A

s

A
pus

.‘I

J_AO

7 ol gt

S}
=

Ao}

s

RECIEE

-

Wk, WH, wj, Ao s
0]

B EREEN!
of Frgulel )

fie}
o
By
Thy

7
B

b Aol g%

A

3 of] A

A

=K

| 7} 5]

==
s

=

3}

el

o
=1

o)
PIS

g 5

Hl AL ol A 4] e 2R 7F o

A Eoll = A= HE

s

H| A

8.

- 187 —



- 188 —

ol

To
o
°

)

—~
file}

Gl

ol

AEE

AW A28 w2

5]

7

]

o) 2] 3

bol Hojw 3 Antt 2 of

°©

of

}

=]
=4

,‘i

A
L

374

g Aojw 1359 H

[e)

T

)

s
Rk

o

A
pus

.‘I

7y 2

5

B
i

o
frot

B

ol
om

o]

fof
(=)
8

~N

jang
Np

=K

7ol

o BE7] B A

27H o] J

T

.

bo 275

5

7] 9]



=K

A2k A

N

o
el

7

~X

o
-

o]

!

Np

job

‘.mo

ol

—_
fie}

o
L

£l
"

7ol

—~
fie}

B

o)

fvie]

N

=z =
T

A
Al

o iz o] 232 Hoj= 37idritt 13]

o

—_
file}

7

o= 25 o]

A
=

A

1

%o

A

7}.

e

Fol 2704 el

nlol s

S|
=

=]
=

EE 7

o)

il

51) 7177F 29 A624(15)0) uhet A

N

KA

T

sol B A7

- 189 -



— N JE o
Mo =] ] N1 e O a VL Rk d; Lu o = T
»oT W o, T T g TN
ol o oo B oo - o s ey iy o Po X
g B R g o = X =T o
pooH o w m ooy & o x| S T
o 0
3 oo o Ko B o LT .
< 0 o Els mﬂmmlmo T X m_aa_.mmx
m % F = gt e Eow W o B
= w M a0 o0 g M TR B
L A S R, A C TR
= W F = T xw rT M w B g
o x o . T XK B < =
o AR of W WP grogy R WETE g by
+ = " o By Mo TS = T2 G —
e M- ~ —~ 7o 5 _—_ o W o
o el oo oo o X% oy w F s Mo o
K &o ~r ~ s I L __oI o o_,._ X = X 0 K
ol o~ . 4 << owr o AP . . o Bl ny 3 W ~n
< T T oo W RO T )
3 ity - NN W e A T A ey I AR
O I S R B X B SO I S
o ! m._% 2 T Y T o do o 7K W W 53 7t = T A 50 ™ T
X o — X ~ J ~ 3
5 TaT = oTiRi S TR A S A
v T x %Mﬂﬂ% T ow O o NE%%@% )
i ~ MM < 0 . ) T r o R am G+ odo By mro 1 M
Nl e B w T et ¥ o g A T oo e M -y
oo X < o T oF o Hor o oxor o %
5 = % ol T B = e o A= 0 o < < XN o = 7K
G R e B N
s FTexl I T OO E@g%%AﬂaﬂumﬂM
z I R ) Jo AW womkw Twoly ok X%
o e T =) X X [ae JE ARG T om XX R
= ) K T®OROOT o ) - WT o SRS TN NOD O W S8
P ~~ ) 7A N
W o o S 20 G W R
B KONy .
o w4 T

4) BEA Yo A9



0

o
el

o}
T
o}

ol

2K

7] 0] A}£52

s

i

olo
—_
)A
o)
o
el
,.mo
Jl
T oo
il S
Tl o)
oM
L
17 )
[
— —

- ol

off
E

ol

e

i
i

olo
)

T
,.mo

18)

;OL

Aol m A

AR g

A 435

4

s

—

o

i)

!

L.OD
2]

el

!

=K

0

o
il
o7
A
B!
w
o

N

of thgk =<

KeX
=1

—H % o

o

s

” =
523" Az,

52) 7197k Aol A657(16)°l wheh ek A=A Ao

- 191 -



Skl

- A

—_
file}

i

4r
4
o
Gl

X

Ab AEA A

olo

I~

T

!

o

"

o

Pgow Hol et

9|

ol A

o #FaY

KeN
=1

2t oA o

olo

—_

)A

[

—_

jani

ofp

K

ﬂ xS @

N

ol

il W o oT wm

o WE

= 0
% T ox e
a L% oo o 2
= o < N Jo T
= = o o B
o — I

J_/NO ) U& D;A QO
o 7 X5
I K = 5
. ,Lk H %_u T o
I N o "R
oo o M T N e
o N ™R RN

o~~~ o~ o~~~ o~



W
o

N

=
) B

7F A

o~~~ o~~~ o~~~

mo
o

o
olp

e
fae
e

=y
ot
i~
o
{4

=
) .

o oA A el

&

=i

T

[ B

T

o)
=

Fel 19994 24 1

o] ol fele + Uk

°©

A9
FAEA
A48 R A9
A 174
A8
ol i

2) 2:37] AHE

1) o714

22 A er g A

1.

o

o

T U5 274 ]

- 193 —



- 194 -

G

<] 1A

|
2

o] gt7gel

3}

1A etk Al

5]

—~
file}

B

olo

—
"o

o

A2 4

40

A9

al
=

ol

Am e Aw

=
_

o “HAE A S EH(DSC) ol & Fad=o] o

;OL

el

<

)

fite)

Np
i

al

A

3](CCIR) 9] ##

2]

A9

e

o

A

%

il

A

"ol ek =)

.

A

e

—_—

0
e

—

N

o

5 A A4

13]]
2

f

.
7] *(International Maritime Satellite Organization)ol] 3k & ool uw}e}

Aol

A A 7] " (Inmarsat) & 19761 9€¥ 3

9|

al. w2

e

Ab A S B E A S (NAVTEX) G o]

AL A Kool

2 o &2 518kHzol 4]

Z /1\_]Ho1—/\1
T} 53)

d

A

;01_
=
o
~

G
A}

0
K

= Al o &= A S (NAVTEX) A% A 3% (Publication IMO-951E).

13

o

Eay
o

53) 717}



o
>
—_
:L_tl
2
i
Oﬁ
>~
>
>
AN
N
~
ol
ol
([
jus]
=
2,
=
R

_OL
<
1o
of
&
=
=
3
ol
0,
A
-0
oz
2
offt
>
oE
do

st A3 ol ek A& AK
=94 el A Wl A Alsie H AZEHQQ% A <] &t 3]]9%% 5o}
7. “Ads]dvolg AlalS, A2el % A3SlS wrel dolg W

2. o] FollM AHEH T FATFHAM HoE BE thE §o] @ ko 11 3

oA gelg ou A

1. o] gAY GARE o] Fo] 84S Houbx &= o] wl$ ulakz s}
B oo B3, Fade 0SS 21007 A

gAY
B A0 7EA B A4 AT S FEAeR e 2AFE wWAd

4 £

0]
2R

N

7h aE e Advre] AldqtH ] Vs 2de =g A, 28

54) 7197k A AR01(19)ell whet A estar Aol MSC.199(80)ell whel 7R 8 “AlAls)dzxd 2 A
E=(GMDSS)9 el E A" FE

- 195 —



- 196 —

.~Q.“_
o A o~
R o T 43
G olo N L X s T
N N« T e
‘__IAE 1UFL M OT Oa ,‘IHT o _
—_— — N J_HO ~ .I‘Vl )
3 oﬁw - o G B =
w_; X o BT m_w ~ A= w.ﬁ
it o NGNS 3 N ) =
T J il ° 19 B & W %) =
~ " o A Nd 3 D X i
5 T e oo e ulJ =L -
E oo B il g X &)
2 W S wa n z% = s B o
2 ¥ 0T % ® | o % i
X ) 2 o Njo o) BN o B
o oy 0 _ <o N o N N 0
—_ W) o = g — e i° o BB
= wl JH o Tl — S ;OT ;OL or H fo) = o
bl S = © T ) @ o H o mr S o x i
o B K3 il N N o I o T < = =
~ Wm o o Ww R e T o = e % 3 oz
x5 T 2 g T S F s .
X - T & ° By N AF ; < w = <+
= ) N — TS X o - X 5
QO o LK T T IR B g % o =
B o oy w J o P v e s =
. J— ) — B Iy —~ i 1Y) J AR B
5 IPEEE SN i Fi2% . -
olo = X h .9 all X +~ < o= _ 7 o
N - W s ol & op = W T dbo X - K 4o o= 2l <)
ol = o ° 0P T = ny K g op o+ ™ o) ral~a R of = <+
"o = Oy s xo%o ) ol L L T W Ao o o <A T
S 5o B / o o P <% R
ﬂ,ﬁ % OL B — o) I o — UJ H._ ~ T )
%o © L I - - X ™ o =3 “ o
N < T T+ m X g T T A =% 5
¥ I p B ©on oo ¥ 5RO = . ® 5
Y X S o o w9 o) %0 w o TF WoN o B R < ¥ =
— W T W o O = o X2 L b A = ®
0 L o uru 12% W_M o or T T o < = K 10
N ~+ . ol ENE ol wo o= = mﬂ N do wr o = %o
@\ . ‘Ul ZI . ~ q L E s ol Jl H._ =3 wir
q N OL ol ol \H 7A1_ uAIL ‘Mﬂ 2” J— 1A
) T Ao Zorr ®d X E® &
) N ZE . e E X 5
o T3 a ia‘%%mﬁ}%ﬁwy
T o i3 ‘ﬂl T AR HMU S < < wﬁ
N . B = ~X < O
A 4 W o I —
oo N
A in
~ ]__/' ;OO
o
~ N ar
. e %
% —~
o)
Lo




—_—

¢+
=K

~
4

A2
A a7

A5 3
P4

A 1071

T
T+

%, AT, A9 A

gk A5, AT

%1-

ool 7

slolu)

i % Baa

o

N

REEACE

o
=

el

o
o
oF
o
o)

—_—

0
Gl

gl
)
o

!

—_
fiTe)

oF

NS
WY
;i

e

—~
fite)

ol

o

sl

B!

)

w7 AH e A}

K

il

ol

N

Ay
N

olo
s
;OL

W

—_
o

- 197 —



- 198 —

A6t
Fag - g

ey

o

=K
x:
o
o
olp

1) F354 156.525MHz(z2 70)0l <

3t

1 AN 7F 7S

2
sl

22U R

o]

A=A 2 70

T
.

}

ol

Wr
W

2) F3 156.300MHz( 2 6), 156.650MHz(x2 13) % 156.800MHz(A

7ok

Dol ket

<

. 7F

o Ad 70014 A

H]

9. o

il

I} 28 9GHz +3

KX
=1

F5E

of

of weh HEAe

z}

2) A77A147F

1444149 7] -

9|

uh = A

141914 7] 7<)

9|

)

o) A%

A

A

=
[}

&f ol

T o) A

CRa R

B AE7} A

ohrt, Gak o} (HF) 25 <14

B

i
ol
M.b
B

“af At

57) 7197k A9 AT05(17)ell wel A eatar MSC.1/Cire.1287¢l whel 7174 9

AN SR D A =(GMDSS) A9 = Al8]4- 94 71 H(INMARSAT) 1L7]

(A9 A701(17) B “An A A A 85 F A AN (EPIRB) A H] ol thd ]

(MSC.1/Circ.1039) #=.
58) 7177 A9 AB16(15)°] wat =)

T A7 AT



1) 406MHz 3= 5+5=tj ol A]

AL 7] -]

T PRI R R T P

9|

= T4

1.6GHz F3toiol A &85

el
o=

+

ol

4o
il
ﬁo

o
N

"o

i

ol

=
(¢}

H| 7} Eo] laL 1%1o] AEAH oz o

K
el
o=

+

—

NI

-
| .

WY

87}

RRSEE

3

2. 19999 29 19 E= 7|9

A8
=

g

p7s

P2 2182kHZE &85 E ¥

= F7

- 19999 29 194744 &

ol oA A7} 1999 2

3.
]:”—
=

2,182kHz 5 5}5 o) of] A

ol =

i

A

A7 2
2a%4u - Al

oA rdE 4

3}

A3

9 g AN sFgAe wE

59) A7 T 4ol e

2 2= 0)lo
= T »Mu.

o}

- 199 -



. 406MHz =32 =

R RRNEEEPY

A e

Gl %

A9 el A

==
1o

—_
fiie)

HAFR A3 7172 A

9|

o, =)

=]
=

SAF A 7] A EEA] R 60) HE =
of wa} 8Ty

D =A
2) A6t

R RREEEPY

T
.

A1&nts

z}

39 917

AY

X 2]E

ol

ol FAFat

1

;OO
Go

ol A

3)

3. Al

ol

¢+

B

o
i

U= 94

<
=
|

, 9GHz F3trtiol A 2& 5= oy

™

R

K

o
0%

¢+

oo

el

K

el
0%

¢+

Y
o

NI

78 K191 43 7]

ol MErAGtar = Inmarsat-C ORA " 49 A807(19) MuIA]F=r o] A5 =8 & 9]

s

=
¢}

£ 7}

60) Fleet-77(2 2] A.808(19) % Z°] MSC.130(75)) 2% #22

=
2E

of Aol AHE =AMAAA 7T AdEA =

o =
B, ol A=

p

o)
o -

o g BAEA

Aol g5},



A8
FAgH - Al S R A28

ol A o 5

[e=]
=2

3)

92 Yol A2

3)

9ol &, Al

Nlo
A

R

¢+

B

=K

=K

‘mﬂ

2,1875kHz, 12 i1

2,182kHz

she

A

s

Dol et 85 =

A

Z 5} 21875

T
T

<

. 7}

kHzAl A H A&

1) 406MHz 3}t =4

R RREEEPY

-
| .

wel @7

TR

—~
fite)

A1 A7) 7

=4
o wet o7

HAFST 3 712 A= 7

3

3) = Al

= 9

A3}

= A6

[e)
735

) ol o) s

e

7

il
N
Ao

—_
1o

!

- 201 -



- 202 —

7F. 1,605kHzol A 4,000kHz7FA] 9] =3}t == 4,000kHzol A 27 500kHz 7}

)

R

o

Anjel o] 7ls& F71

T
T

wel 7

ukx) 5

A

ol

141918717

9|

)

. s

ko 2 A 19979 2

A

ol

A7t DS 2 A

4 b5

A=

5]

ol

Aol A A

oF
)

.
file}

fiTe)
;OO

A9t =
T3 - A1s9, A28)9 £ A3 9

=K

—_
"o

A 5

ol

4914 7]

e ¢ F de= =4

7h o

B!

—_—

¢+

Nlo
A

R

¢+

B

=K

=

2,187.5kHz, 13 1L
2,182kHz, Z12] a1

s

A

she

A

i)

2,187.5kHzo A A £2] 21 t] X

H] 183l



o g olate] g&EE A

1) 406MHz F3tthel FAEAR YT o LA A6 A1 5o
A TR GUNAAAAAGFAEA LN E Hure] BYH O

w A
sk A Fhrkelol AABAG S A NA AALEFO A

oo
—
CQ
Q
o
~
an
N

oo
I~
—_
N
o
~
an
N

2 st ol e 2 L bl #E U EA
i% 4—?(4 207.5kHz, 6,312kHz, 12,577kHz %=+ 16,804.5kHz) <
|

- 203 -



A e TEE 914 E 5
el st 912 7h7el ol 4

J‘zﬂ- /‘\ oh;], o=

%ﬂ?%%%%ﬂﬁ%xwﬁﬂﬂﬁwﬁi
éﬁh]%%@ﬂéf%ﬂﬂtwbﬂﬂ%ﬂﬂ 4]

AAY g AN AALEFoRA FET & o), 12l
e olo] Zrhshel, Auwre 1605kHzIA 4000kHz Abel Fuheer] o
4,000kHZ A 27500kHz Abo] Fop5tlE A5 F o5 shi o)/t

o) FAMUE o FAASEA B AHANAN S AHEste] Q)
A

SERRET R

il

A 1073
FAZE - A1, A28]%, A33 9 H A4 F

L A6t 235 K8k A 2o, & sjqolA &efol FAbek= A9t
o= AITFA A2 AN 5= FAAdn B/ AR S A ork, A9t A A 2%
go2)Eol M a5 ARvE & 2A

T = Ao A H 2 A HA] e A AL gn ool FUleke], BE &
Aol A Fefjoll FALet= AU AR AT 1S Feh



@ % 9lvk E}u&, Dol e d Ao @
% ¥

= =
AN AT A&Hom fAR ol YL Aol BRHow Fast 94

A117F3

HAnE 2A s 48 e F
2 F bd gAEdYsE Fuk 4,2075kHz, 6,312kHz, 12577kHz
_q]

T+ 16,804.5kHz T 8tut o] ol A= FAFEAVIE F 6

N
&
N

FA" = ek

ek AT A7 o] a3l whel A AR A 7] 9 AdREA] G o] A A] 5

2. RE Aue dgelA] Aute] gast: Tool Uiste] AdAtAINE B
S AAg FasolA AAdAAN Wl F FARAS FADT

= AER2 el A 19999 249 147bA] H= 7199 sARQE 9 3] ol A
A 7hsek 3 2] A 16004 FHE ASFH o2 7A

=
et o3 FH = Addto]l BdH o= Pt AANAM AT

4 BE A sl 19999 29 19744 Ei= 717l slArer 9l A 8o A

- 205 —



- 206 —

o2 J7kA A vt

s

g

A 1273

i

oy

ol

iy

)

Zuhay] A A o

A1l A
7]

73]

75 = A107F

7}
=i
=

5}

ol

%

BAke1 4 7] 7

3

-
T

oA g+

<

A%

73]

!

4
N
il
file}

il

N+
il
u}]

e
Mo

A 8@l A A

, A5

1

;OO

bitel w3 A4

5]

T

1) 3A%t,

%)

—_
file}

N

—_—

o
X

o
ol
N

o
™
7
il
i3

N

—_—

—

ok

N

%)

o -
= 3 x

gst Atk o] MSC. 131(75)).

T

HAA=(GMDSS) Auko] sdel A A8 7}

61) sAAkord
R



N

e

B

—_
fite)

Np

—_—

o
X

N

el

o
[ae
7

p)]
a}]

N

—_—

—

ol

Gl

ol

wWr
iy

™

el A

7¥sted, 712

=
T

)

vt A u] el

4,

K

)

—_
fiie)

<

™
B
TH
T

fite)

olo
o

s
=0
o
X
e

=i
=

1

e

o] 9]

5 =9, 1011
A A 2t

# % A

A
el
EER

SR

L
L

B
3ok

- 207 —



- 208 —

=Rk

o
._'_l

8. o FolA KFHE FAMM Y HAG Y5 wASy] Aste] Aute] P
FH] = 2 ube] Ao A dld FAARE JRE FYslo]l 48T Havt Qe
g Aure]l FAY = vg o] ngd Hgo: a8 AR AL AlTE
T e FUHS Y

A 1373
As71&

1. o] Fo] A& BE FHl= FHAo] 53 Faolojof st} A2&-S
o2 a3 el 717 AE S A7) ol A AT )
T2 3lr)6d)

64) 7199 F3)ef A HA LT A v AoE Fx
1. A A525(13): A9l MSC.148(77)ell whel /A H, “Xut
FA18H7] gk Ao AF A A GA ol gt FEr]E”

2. 249 A694(17): “AA ARG D FAAE(GMDSS)Y dRE FA s Aubg FAgE 2 oA
et afl BEAx o] dnkaA”

3 . A9 A808(19): A2l MSC.148(77)el whel /HAE, “okbak EAo] 7hzdh Aubx]ate] o3l
571", A9l 570(14): “AukA -9 A" 2 Ao MSC.130(75): “Fak F2lo]l 7hs
T AN A 7] AR G T

4 . A9 A803(19): MAH “SAHEAN L grEMEg I ZHo] s=s Aut =
3 A7 2 A9 MSCE8(63), 44 12000 1€ 19 o]F HAAm+= Al F3)

5. 49 AR804(19): MAY “SHEN U EW A Fo] 7hee Mg & |
A57)1% 2 A9 MSC.63(68), ‘ﬂiﬁ 202000 19 1Y o] F A ¥ A

6 . 22 AR06(19): /HAE “SAHEA, YA HA & (rlgdHsTZFo St
o) LR g3 As7iE 2D A9 MSC68(68), H-4A4 320009 1€ 1¥ o]F AAH+=
Aol f35)

7. A9 A810(19): “406 MkolA 2k AFFYFA AR LA AAA S AR ]”H](EPIRBs)Oﬂ

gt A7) 2 A9 MSC.120(74): “406 MEol Al #adts AR UA AN A9 A A A&
A EAAAR](EPIRBs)ol  Widt  As7ie= A4 A9 (29 A810(19)(A9  A696( 17)
“COSPAS-SARSAT(FAFZE gt A AI =gl 2ssls JANFAAAA TR
2] 48] (EPIRBs) 9] 4 $<21” %)

8 . A A802(19): A MSC.297(83)o wet /A H “FA 2 Fx2Qo AFEE AEA doly

o

O



iy

= N T
o o X
LB
5w o N o
) o QO C r
TR 5 g o
i <+ + i .
o_a 0 . wo =
¥V W - = O %o @1
— zf Jm_u —_— e - Np < <
~ =~ T R ol WW N | Al T P_orm
JJo X e rJ o W " =) - =T
mo A — g 3 o X . e 5 7 :
%% = - %o Lre  F E® 3 -
G O °L. 1% & -
R = e ™ = LT Jo e F =2 %
J © — = %0 = ™
e Jo T T ™ =% P M o B o
jang o J»NO = i oAI = = — ﬂuu K . w ‘|/
%0 w 7o o f R = ) < Wﬂ
= o ° w Ty T <
W o X G X, T oo 5
W o5 g = i M5t 5 iy g T T
) T X p— ‘uAIL OM =) _ =
D N ) ) = s ©T 4 -
X ! = T N S ° a‘u
Tw oy td 5 X o G E R <
T B o= E < = ~ B L2 S o
X = x R = £ " X A s o i o N
— ;Ir._yl ) [N X - o) X° W< ~ = wﬂu
B e B 0 up F Jo ) s 7 X oo
Al , — < ~3 =
mmo ~ X E ~3 iy ﬂﬂ%nﬁﬂﬂoﬁ EMA ﬂt_‘w
X X© - = B° So oo T O
. (o) gl X0 io 0 _— ﬁo
o o) N N o %} = N3 o = L o
dﬁ _-— %O J— 8 o Q o) ™. o ~ ~x o
m X oT — 2] = NE
© 5 W i R e T 2il,, THou ®
B ) ~ ' = s
F e T g RTINS = 3
= o T - zmﬁaq%@ R
— 0 le} - o X "l ca e o
NN M i &.l o W X et o L'y 7o) P K C
N Oﬁ zT N —~ o N 0 b oo GG o) T s
JH e — ~ 50 = T S o = = ~°
o e 50X HT171%X ﬂu.‘_ e
i~ N . 1 &o q X T nﬁo oF W Jo S <0 % B = N 2
< 3 ..* q 1; J "oy 1 = S~ %o %O 5 7 m.T = = %M <0 -
W % e wo w0 SR ReT -7 2PE G
O\ ._i _— jant 1:1_ X = PR o = ol R o= ~
K AR o = W o ™ = =73 S LT a
o my o " %O ﬂ&ﬂlﬁeﬁﬁﬁ Wgou -
Lf - _AO J| — K = 9 () © = N A -
;oa ~ N o0 [ K » = — Q RSN =)
~ 5N E %A.s.ﬁu)c.wm =28 &
S 2 o 1%:._ ‘ﬁ - < ~ .E m e % - C = i WO.M
By o o ® = meﬂmlv SEwZE =. O
< X | R CIC N o g
o . .Adﬁeﬁeﬂ%ﬂﬂ =
o > = . W o W x o o or
—_ a3 %o W % o)
=0 9 x < o T
— Te} .
- =

A =
A =(GMDSS)2] ¢

%
s

1]
?l_

- 209 -

65) 717
} Ao
o A6 et A
R



- 210 —

uhol

ol sdlst=

e F3

At

A

Aol sl &

3

g 2 A2

3

6. Al

!

bof a1ain) o) 7}

5]

&

ol

2 A4

lo=]
=2

3

7. A3

RS

3

7| ] B

/E]—

s}, &

REEELERE e

S

Nfo

A1

ok

il

1

;OH

)

ol

ol A A

i AR 7 At

3

8.

of wep 87

432 o} &

ol

;01_

Wr
M

R

oV

=K

A 1573

T
o
X3

n-

K

a%
N

o|J

%

= =
= [e)

]

o

& 74,

43

TA 9 At E,

Aol A

el

66) 7I7-7F Al A702(17)l w

(GMDSS)9] FaAu A" 3
67) 1995d STCW +<F A48 AB-1V/2

i

2

A



A 1672
FAAA

dhol wel 7= H

R
L

Fal gt H el A 2w

3|

A10%

AHE 3 A

&3

L=1S-4
=

A 174

B

g BAHeR A HA

A2 2

)

_ﬂo

374

B9l Aol N 2E7E D] nlel o7

o

+

ol
=

°o]-&

BHE

o
= 3

3

ko] Al

=z
=

= 3T
T AL

= A5e AL g

R

¢+

ol

‘o

—_
file}

68) 7177k A AISBESIVICl et Aed “Ax9lA

zhz.

A1046(27) 0] whal 2 el s A A A A T A e

- 211 —



- 212 -

ol

v

!

&

) £

T O -
'CZ:)‘T'C

Hbo] H] 2] &

Z]

Aol 2}

ZEREE =

7

o]

7ol

—_
fite)

o
el
T

oy

o] 24m W] Hke]

2.

N
K
ol
v
i+

)

—_
fiie)

X
»Zri

N

3. 1984+ 9

o
‘mo

=
=

#po] 2 2] 9] E]

T
T+

Geo)
al

H

]

7 FREANA ZEGT} vhaE Ao 2}

K
o

R

¢+

ol

‘o

—_
fite)

s

]

=\

Aol a9 17] == ogl 7))

T
.

o] 75m ©o]7Fe] AdHte

gl

.

4. 1984 9€ 1 Hell :Adx8 Aol

b glekel A

ARE FA3

1AM A2

ol



.

Bl

il

1984 9¢ 1<

=i
=

A}

m ©|’9]

6. 198411 9

9GHz 53}t ol A]

T
.

dl ol e A v

&

T
T

o)
PIS

PN
2 F

A}
A

o of] A

PN
T

S 9GHz +3

o]
=

19954 24 1

o) ) &

gl o]

&

TEE 9

=i
=

!

Wr
M

R

¢+

WY
"
._i

—_—

file)
X

N

uy
B
<]
=

e

Foll elold 7}

Al d
=4

o] 35m weke] A

7.

—_
fiie)

ol

—_
fite)

‘EO

B
o

Hr
)

Z=2H 9

14]7} A}

A
=

9. 1980 5¢ 259 Mol dx¥ ZHo] 75m o]%e Ay % 1990 59 259 ©]

—_
o

N

10. 2] 45m =] 5]

NR
K
o
s
&+
o
7ok
"
)
—~
file}

fvie]

9

11. 1984

5
T

]

o

]

m °]/e] Ak B 1984 9¢ 1%

2 = Alo| =

=29

A o] 3]

L

Elhcs

-
| .

4ol

!

- 213 —



- 214 -

T2 REHQ AEYUE A7) S5l BE FeH £AES S wHle] o]
@ gulel AFRFoz 8] Aure] el HesA WA AAL FeA S 4
o83 5 gl AN Aol FEL AAAIE o[ FE BA FETHE)

= =1
k2= Ao BgtesiAY BResitn e S £ Aute] oA s Wy
ARESE7 ol A 5het T1ontel Al gnlvh Adtell AAE A gell= o] 85 WA

15. 1980 5¢ 25 o] %7 19954 249 19 A7HA] dx¥ ZHo] 75m o] 49

Auto] = 1999 29 1U7hA] FAAsxIF 5ol thgk BaFekA g A gH =

60) 7177k A9l AISIESIV)O) wek Ao “Huts Fsigue] Ahgat AQel Bd Au” F2.
70) 71?—7} A g A g

S Aol AGUAT: “AASEEY 2 AR ARE FAshe Aug FAGN 2 AR
289 Auaglo] #a Ax
k]

2. A9 A424(XD): “Apo ]i‘/]r gkol A7)l e AT

3 . A°] MSC64(67), F-&5A 40 “Apol2up3ntke] As7|Fo gk A’

4 . A MSC. 192(79 ‘Yol o] AF7|Fd thek HAE A

5. A9 A823(19): “AsFEAWRZEXY A57|E7

6 . 49 AB17(19): A9 SC64(67 &4 5 2 Aol MSC.86(70), F-4 4o oJste] /A A
AR EEA D BEAI 2] ATl o ﬂﬂ”

7. A9l AB29(13): ‘AT ExFo] ek A7

8. A9 AR818(19): “Avr& Loran-C ¥ x}o]7HChayka) 541719 A%57]ad] s A"

9. A9 A819(19): “Muhg 3 AXERJAA ~-(GPS) AR 9 57l dgh A7

10. 2] MSC5H3(66): A2l MSC.133(73)el me}h /g d “Aur-g =212 (GLONASS) 424171] ]
s 7)Fel gk A

11. 29 MSC64(67), &4 2: 29 MSC.114(73)uwtel AAH “Hukg
9 O FZ U2 (DGLONASS) s -5 A Ex 40 21480 9] Ae 7)o g da”

12. A9 MSC.74(69), H& A 1: 29 MSC.115(73)9 wet /A E “GPS/GLONASS H-gh4=214n] ¢
A7l ek Aar”

1_4

Y B AA =5 (DGPS)

2 5



B

g

p7s

o

]

N

o
Z]E

A 474

3 A 7

TYEE

=i
=

o0

2

A5 2
REEE

;OL
L.OD
B

i
N
o
olo
_*OW
M

o
ﬁo
o

_—

=

o]

Ho

™
e

—_

Ao Azl o

27 o

=]
=

13. 29 MSC.64(67), F54 3t ¢

=
s

o

14. A9 MSC.74(69), F-&A4 20 ¢

Al MSC.1/Circ.1252: “#k
16. A9 A224(VID: A< MSC.74(69), F-2-A] 4] uw}e} 7)

=]
RUS

:ﬂ

g

ol o

7]

NgA e A

A #

=

w e
&x 4

A9l MSC.96(72)el uwket A«

17. A°] A.824(19):

™

o

NB

Al

g

bs

IX)~ «

—~

of

T71E

A7 AR ' R A

72):

—~

X):

~— Y~ — ~—

18. 24 A526

19. 29 A575

20. 29| A343
21. Ae] A334

22. A°] A382

=
s

o

N

Jo

Hlo

s

70), FEA 1S

ol

~ —

23. 4] MSC.9%
24. A2 MSC.86
25. A ¢ MSC.86

S

26. A2 A861(20): “@el A= 7] =42 (VDRs) 2]

27. A9l MSC.116(73): “3}

- 215 —



o) wwnr}

T

AANA 2zt A

ZEHd 9

1

| .

}

5]

f

9|

A6 2
e amel A7

spwe] AAE Y

9

A=k

Lol o] 2w E= 500m

1:1]—7E

Joll A nf=t

A

g9)

o ool we}

L.

3.

TE P RMmE B T KW
°of ) K~ of
TYOR T o e 4D %
Ny T mw s T S o
X = o X ~ = D
~ N ‘.ﬂo m EE = Geul
= B o 32 A o
—~ o QM ) 7 o NB
.y o B — e X7 o
‘W . . J_/NO J_/NO o
eI )
o o ol o) o = NP i N %
o ° nAﬂ_ = L.E o i - s
iy = o ol Ll B X
A iy St of =
T Mg R T 5 3 <
oT iy ™ —_ o ~o o o © ,CI
B g lel Tooe®
@@WW%%% o.zﬂﬂﬂn@
) ~ ° R ~
‘mﬂ e i8] N L.H ZT =J L0 o) H:l \IrL Lf
R A 8 Qg m o=
T oW SLOA T
z  zo oy o ) T Mo
o I o S R
P X Tl Br  F T g
MW_ OW o X e QO N q ,QI JAE ) < L
- o ooy S O A L o B
X M T & B9 B A R W ok
™ o] K Ro W i - 0 T AR i
PO _ Tt dr s
e S I Y~ AU T - T T
SE Mo~ H H < A Ap X T e o
CPREL _TTEBD T4 T TR
o 5 TH AT R TR T T oy N
i I R | R W T om wE R N RN %o R N
Y (Y T £y 3

weh oo} At}



e

ol

N
Ao

ol

o

om

o]
g
.ZO

S

3t

Hell A 107 o] % 25° o]

Z]
4

b] $lskel 52

S

3

)
‘.mo
X

o

ol

4) 717

Aok7} 2w o] of

- 217 —



- 218 —

o

AEA FA

o>

T

)

= A o

(7h)

—_

)

&l

A

il
vzel

X

(=7}7)

o 2 shof

o)

ol

B g e FAF o] B3 19939 Bl Eaes oA 749 o]

ol #gk 2012 Aolzeke dA, of Aol weh LA

o AL 1%

=

A

r1977

dupe] A€

‘.mo
~

fred
h
]

~X

&)/

Aol(L) (A17&A27 = A5

(A 17 A 271 2] A 22

he
)
Mo

BN
B

oW

N
e

N
he

o

oF
)

3ol u}

3

A1g et

1l

t}

s

A ol

!
o
Njo
o
ojn

|

—

\A
No

, A8 A H

73]

oM AGATT

o]

ol
~g

}

1.1 °]

x71e

olo] 7t2 =

QA AHA.

v
=



12 o] Aue oA AFATHHAIGSE © ALFAIFAAIFeEN A 8T
5 AR o gel/ohge] obg),

\)
AN
4
ofL
i
=
I
4
ol
o
4
ol
4
ol
IS
Lo
o
o
o,
Lo
o
>

N
2
=
b
4
=

i

25 TREEALSE S FAARTE oA g wel u .

=T
29 53h ddE, = 2 2dHE o oA B FAET AN YT E AL

3. mAARAAAZA 7 BB A&/ THE A FSY,

of AL A AIAATHA, AsHH 2 A9HA wel ARAA, FUAA, T4 A4 2

2) A AHA.

3) AABA AVFAL3FH AL whet FaAo] WA wHRAdS ZIAT ALGAL3H AT uhe}
MAHA e B9, AT 449 49 ALGA2TH A28 NA F4E Aol

- 219 -



- 220 —

wreshel o,

.ol A

(TPdA)

el



of T4 A21FelN dFd T, 718

ARk A uro] oA ]

Ao wel a7H:

o)A A17A 9T

A=

=
o

o]

%
‘.mo
Xfo

7o)

4

O

3
oW

o

olJ

7o)

olJ

7o)

SEIRAE

B

- 221 —



- 222 -
A/ F AL

=

g

AA7Fr 5 o}

M= A AR A1 A3

=

A 174 A 137

o]

R e
A w
. : : NH I : : P~ 3
O o A E o
Pk : : el 3 : : P
. . . . . . . A
:op : : = mMm : : mMm
: P ) por b Lo M
- - Pk -
: Ho o Mo i i : Ho R
: 3 : : : : 3
MR R oy : ol 0
ol T S o o B =TI B R 7o
A 3 e PoR i I
: M ° : : : 1 : : : H
S z S 3\ o ) W
: : : 7! : : : : : :
o 5 ) o i B fop i H ;%_
e 5 < A R R B -
M«.w o Ww e ay! o : : I Y
HO N D— ) D — o ﬂo
Wv ,i ~ o JJ .. SRR T .. SRR o 3
— ~o HA e ™ ‘Ao MA_...* X s ‘Ao MA_...* X I K
X K™ © o iy £y XO O o £y XO o
o] 7P on
o - o oF % %
b o T —
) = ® 4+
) ‘.lﬁmﬂ_ — ‘.lﬁmﬂ_ ‘_lvm.L .L.nw, y
o ot} k) el ) 5 o
o X X X X Ye) 0
No x M= ® X S 5 <!
o = K A o
W %o ey 0
“ﬁ s 2 I N
M T " 7
ofu Pz o zﬂ MW
™ B\ X __%u N = o
o GO Qo |z T
™ % ) o el rul . = KR
ﬂ%_ JwA| ‘.mo feoznl anl JwA' ~X —_
o X X’ ! of N
Mo Ho Nlo VAN
I X ® * x|
L3 X3 e — N T B g 2




Yol o]4A9]

=]
=

A
<L

AL A

R

L

of we} 8y

=]
2|

M oAZAM AEATT

P A

=

by,

°
pul

o]

P~ i i Lm0

g T 5 g

o o) o g

. P Py fAp i -~ 3

O X GO o GO A o i oH

N M ioR b W ioR b W for

HC SR 1l O O :

: : : : ) : Lo
ol

fop 1 i M o i i o i i H
Dt : : — . : : Tl : :

R o Pl b 5 Pl b 5. o
oL W m il e i DD W LT

= : B P : BO I : B

4% 5 o® 4% I o2 4% T 2 IX
o o o T e TR T

o oF oF
ﬁo ﬁo ﬁo
—

ﬁu o %
K el vl
& = &

14 AF:

)

B

A3/%7) 42 A}
A3/F 7 Ap AA}

AR/F71 42 Aol A el

=

p—.

Joh ol wh

[}

2 A 78

- 223 —

A7 A AX
A1 A 137

=

g

]

A
&

A7 G5 ut

=

AAZA AT

L

QA 2HA.

A

=
<)

i
=

A 174 A 137

°]
2)




- 224 -

o
\mo
Xo
el
IoR
N
el

e

o
™

oAl B

T

)

e

Mo

o)y

im

pp—

: 0

ol
: o
R

A

4

ﬁ.o

N

—

0

]

o] ZA A2.6%, A2.7F w

Fo] o)X #&H 8

149
4

ol

ERER

1
.

Joll whe} a5

=
&

o) AA A1FARTH

FAE
o}

o]

z:;l,

 Ho

)

e

 Ho

9
. a

0

ol
: o
ke

F714 Ak

: Ho

)

e

Mo

o)y

im

pp—

: 0

ol
e
R

Sk

F714 Ak

4

ﬁ.o

N

—

0

T

)

e

e

9
3

0

ol
: o
)

F714 Ak

4

ﬂAro

=
o

A A,



 Bo

)

Ee

 Ro

o)l

im

pgp—

i
r=
ol
)
®

%714 7Ak

4

O

3
oW

74 2%

=
=

=

HATZZ O w

A 17 A 1377

g

o] 942

=13
=

A

al

gl ohe %714 A A

5}

I A A3 2 AT

=]

o144 AFASTH

e

=
o

o]

o
\mo
Njo

el
oH
NH
el

o

!
e

oy

—

: o

)

ke

o

o)y

im

pgr—

i
r=
ol
: o
®

4

O

~3
oW

g A&7

3% 3

A9

T 4+,

=

HA3Fo] 4E&H

A 17 A 1377

—

0

e
o
oF

w2}

ol

&

=] x.“ 3

A 17 A 137

oA

R
L

0

)

L

e

o)l

im

pgp—

i
r=
ol
: o
®

4

O

~3
oW

—_—

o)

Ao

39

o] 4&H= 74

K3

2 A4

5 A1ZA13

A7 A 4=

w2}

el

&

=] x.“ 4

A 17 A 137

oA

L
L

— 225 —



0

T

o

o

o]

G

pgp—

0
o
: oy
: o
X

No

A AL

£ 3%,

gol %43

A A5

A 17 A 137F

—_—

0

e
%o
g

N

HASEO T,

A oA A1EA3T

=
[}

o]

0

=

o

o

o)l

G

pgr—

0
o
: oy
: o
X

1

[e]

s

?_]__

o

I

$ Axde F7g7E R

= 7

A7l A&

Z

A 17 A 1377

0Tk

Foll el Al =

R

o)A A1 A137 2 A7

Lo

T

5

o

o))

G

pp—

: 0
o
: ol
: o
7

...O T},

Foll el Al =

R

o)A A1 A137 2 A7



o0

v

o

e

! o))

im

ion

: olp
: o/
0

A

4

"o

N

—

0

- 227 —



- 228 —

2. AAFTA ¥4

= A o] A8 A S A

OO OO OO OT OO RSOTOPPRPRTOON
O AT T TETE TF T e
AAZTBE e

ZET (AN LA AN2TE N AN 22TI)2) ettt et et ee s
o] ZAE Bee FHI.
o] MU Al ... FHOoR Rolf Aol W o a7e WA

o A= o AV HFE A ARIEFTAMIE odI] FERIES

................................................ A - &5k}
......................................................................................... o A el = AT
(SA e )
() (AghS AP A L3 FFLAe] AH)

T Aol AP UE 7k otof 7t2E E7|8 £ IS

(=7h)



4o

o] 5 m Rt w

[Eds

+ar7

)

]

X

| A3%e] H&HE B,

Z
=)

A 17§ A 137

A3

=]

Al 17 A 1371

o

v

o

E

o))

im

: o8
L oF
Eolp
)
L

A

4

"o

~

—

0

—_

0

Ao

=

JA4%o] HE&HA= B9

F A1ZFA13

RA71HAL ¢5

ksl

A7k 4

=
S

2

A7} AR A o] Ay

o] &

T
-

A
A1 A3 2 A4

=
)

o]

s}

: o0

)

L

e

o)l

im

pr—

i
r=
ol
: o
®

4

O

=
o

AAGE] £ AAA EE f7l B 34 28 @

£ 2%,

| 530 &85

Z
=)

A 17 A 137

T
.

A5%

Z}

A1 A 1371

- 229 -



- 230 —

o0

v

o

e

! o))

im

ion

: olp
: o/
0

A

4

"o

N

—

0



F1977d oAt s 913 Edlzelms A g ool w3l
of & 2012 Alol=ZEE FA L9

993d Edl=el=s oA 7

1
FRE % S

A o] (L) (A 17 A 27+ 2 A58/

FeT (A 1A 27 2 A 223D

2. AR &A

L HAn7E AlE s

rir
i
o
jg

22 FEAYTHA AFRTFAIT H)

23 AAGTHAL] HRATEAITF)

1) ZaA A,

- 231 —



- 232 —

¢

X

o}

KO

Nd

¢

X

o)
%0

X

|

.UD
P

e

,mo

31 % &

mﬁ

=
,mo

¢+

T
e
il
,mo

ASF7rE24) 5 R ATGA3T A A2 B 13) ol w2

2

, A7 A207F

I
=

#31)

2) ATFALTTH A8

THE A AL



A A A

A4
-ol‘ ‘Ef
1. 44X
L1 Zeoig) R4
111 gAEXAgsE A3y
112 g gxegsE: FFH 52171
1.1.3 #4852
1.2 T3t Fd4d0]
1.21 gxgxgsE day
1.22 grExegsE HFH5217]
123 ¥4 dsE2
1.3 Fahd/gghd F440]
1.31 gxgxgsE A=Ay
A7

132 yAEA8 s =
1.33 #+Ads-s2l
1.34 AA-JAAFHA

1.4 A ALY A 7] - Aukx] Lt

2. REARAA

3. SAPAA R 1A
31 AN G AT EAEE 217
32 175 1F53E T
3.3 wratg] A AT A 747
4. 9173 0791 A A A 8- 52 32 #] A v
=0

41 FAFEE 9

4.2 =ABNALIAE 7]

X

A 914 A 2~ 8l (COSPAS-SARSAT)

FA ]

5. Zerhu] 914891 2 A A &4
6. Auk oy EMAZE L
4. FAAAY A E B A% A& H = WH(AIF A4 )
4.1 Aguje] ol sl L,
4.2 SAZIREAE L
43 6}] }?)]—Zé H] .‘(—S:g_'j ..................................
o] TME EE FHA o] 7|5 A& FHIH
..................................................................................... o A e = Sl
(715 s )

- 233 —



- 234 -

el

CLDED



HAEEA 1

i

19773 oA AL 3 A FHFo &3 1993
EdEdxes AN FA-HY ol #HI 20123 Ao ZELE
g4 =

ol A4 FAbAb=,

197749 o] MrAS 93t EYEans Ak ¥

i

gt 1993d E#

=e| e o)A gt o] o] sialebd AR B of ekl A 7)o

& dae dAsk,
T, 1977 o Akd S 9% EYEe e A o] #hEk 1993
dQ EYEYes gAMY EA AHAEE A Axm w75 AGT 4D

ol o] 2L, ozl 19939 EZe)wr oA B I
o7} Hom, dapror 1 g Lot

2 Q1gsty,

— 235 —



0
N,
FN
tlo
ot
off
o
o,
2
=
AL
4
1)
ol
N,
gl
M
oL
ol
M

o] Zx7} 1977d ojHAL 93 B Eems AP G #3

19939 Ed &=z oAA 8o olde w3 FAES AATFoRA

M R ayE + U9ee aelse,

fl

A1%
gyt o] F

L1 o dAe] kA vdae A4S A3

119773 o detd s 913 Edl=el=s A9 oFel #3ek 1993
X

A zx%, adu
L o] A wet WA
d EfEgxes 9

g (olet “1993d Ed &= oA e ). grh e 9
gr e AlEALZ7 e, A% B A3, A9x B Al0x= A7

2. o] A %3 19939 EdET:=2 oAFA A2RFEH ASE7IAIS A11FZFEH A4z

7, 19939 EdlEe e o gA HEAe qiE 2 1977d o ddtd s 9% EdEees S

Hok(olst “1977d B Felwm2 Foprole @rh FaAe FHe, o Al THEY WAL =
Ao stel, wdl AR 913 m sS4 Ak,
of A H&EME WA B ANE TAH, of FHoIT F& A 1 F&A

3.
£ ok

pul



A2z
19939 EFEF 2 gFA 2 197739 EFEY =2 FH9 A F 8

19939 Ef B2 AHA A2REE AZ/AYG ALIZFEEH A4Z7AE o] HA A
"rh o] 235, 1993d EdEY=s A4 BEAML HE 9 1977d Ededes R
[e)

-0 =,

Ao FHES 48w ‘o] A" EE “PoPold 47 o AL B A

=2 71

o oo

L o] @A 71779 &5 20139 2¢ 11¥5-8 20149 29 1097-A] A WS flste] 7N

E I Fols hAS Sldtke] AT

2 RE THE B8 YRR A I AL AT /147 FAS BAgoN

S

ofl
>
>
N
m&ﬂ
i&
)

7, m%, S EE Holo] BE fu gl AW, EE
UonE S w598 2U0R s AW F E 42w 59w
th o] = Al4tel] 7AE dAAE R 3 AW, B

2. 7h]

=
o
el
2,
1o
28
)
e
r)J
=2
=
©
o)
%)
(L
m
é
_\E
l>
1o
ol
>
1o
=
AN
>
¥
o
=
I
>
b
rlr
N
N
jins

Lo 4L aldA &3&det= do] 24m ol o] B & FAF 36008 o] Fl 22

A= ool A wd A= 7154 F 9 g g 1279 A He del 2gd

il
=]

[e)

63) 7179 AR NH A Al MSC. 3649200 ek Aeg 20129 Ao zehe BA 7 Ao
oA & AL 9% AR Bz,

=

- 237 —



— 238 —

oL

Aol %8 & 2o BEY Ao o] Wx

=l 8
FQ4 EE AQAE AgR w7k sl HE, £, 59 wE Y of @49 wEY

4. o] A A2z wat o] Ao AHLHE 1993 EdEg s oA Allxe] uwgt o
AA MAe] FHEHATGL HFHE E Fo 71gH vFEA, FEHA, SAA EE= TFAAE
A

d¥ = o dAel H8Hrh

ol
ol
X
)
<
o
o
jales

ojidel SAR, okell MrgA= o] HHS flste] a5e] 74 AFEFH AT

wol of @A MHstarh

20124 10€¥ 11¥ Ao Zep-ol A 24 =] T,



g
o+
R

EfEd=s FAYE G

19939 Ed ==t AN =7

i
]

o]

19773 o
o] el el FA

1977

B
—_
file}
<

—_—

0

ol
ojm

=
1o

ey 1977

g AN E A

EYEg s o

-
s

3
Fo|

o
=

4

o]
2= A

=

X

F E
A1%

0
yal

e

S
=

S
LA

kA

o
il

,‘|

Gl
bl ot

°©

<]

7F 1977 o
<

A
ar

o3} 7ol

O]E.
=
=1

t}

A~
o
G
oV

0]
T

A},

4

o }\]6

o 42

[e)

=

t}

T

-

o o)A FAA
7. ol e gA el

1.

g
M

;OO

N

;&I

) B&A e £

3

jo

b ool e}

5]

g & = Al g of(o]

- 239 —



- 240 -

e, o RN A P4 )

]

=
=

T
3

A
(=)

‘o

g

!

A2z
A

B gAageR rgEA e A,

b ARG o] oA 7}

AL

ol Mol =7] %

8

u}, 452k

.

uLf‘g_}

a5t

ol gk o oAl <

z}

A3Z
g

s
=

oF

Al 2218 A

JEERE

1.

KeN
T

A A

=R
T

2.

A}
Az
e

=K

B/



e

2] PAHOR g A

3.

A}

| Aol7F 24m °]

=

=] o

=

of, 1 9] o

ér
3
ol

—r

Ho

=K

7A
._i

ér

=
fi%e)

—r

o

ol

T

B
T
H

.
o

oF

To
™
i+
o
NR

™

—r

o
o

B

olo

N

&0

X
7
N

AAZ
ZHA 2 FFF FA

No

FH e FAE0 whe}

frot

Nlo

Al B gt Al whet

s

t)ate] wr). they, ol

e R EE R Y

<

B

N
el
i

[ae
e

s

Njo

i

ol

- 241 -



— 242 -

%

A
ar

=

=

| Arow =7

Abel FA Al 7 7 7he o il o

}
=S

9]
ol

T
.

4. o]
= gga

R

o

w7

o
=1

4 o= gAY dubol o

5+

=

=

o

!

A Gol] B

7%

A Ao} T

o

™
Mo
oy

ol

A4

BE=

HA S AV A A = 4] %=

HhEoll o}

T

R

-
T

™
&

7}

}

al
~

A

o] o] gA PR |

7.

o] A gr)atel of AL o

=

bol, At

S

A5

2rlgy
o o] oAAM A

]
“

&

R

& o §7t ol El A

Z]

o

i

=

il
T

B

=
=

A

—Z
%

o) AA A e}

55

J

S
a

Ao

o AR EE 2dA 2 e A4
o 9N el wE Aol

5}

=71

2.



A6x
AR A<

L gAAE g Tel AR
7ol oA ] Wl vl ek Aborel wate] FEA WE, W, W, it

9 o ge] BAY BE

g o] o144 FASe] weh Aute] A, Az D Auel BAE Alkel A
Awe dEete] A5Y AL WL WARI R B a2
oo o)A FASO w LA FEE 4o 2UA AL

A AlFYUE 2 g wek 7l ded BRE RS ZAAbE A 3 ekt
ATE

oA e AR

L 7 A, o SgAAA mgr s Mol P s i Egol
=]

g 5 Qtkn Bed AS, o 9gA FAEC] AEEE ojuld Ao ko)A
E RS WE AP B8 2A4E AP

2. 7 PARRE BE GAAe] e HGS Sske] 1eld 2419 At

4hg Aug 7 7ol Aga 2eg Fuel 2A@ 71-?4 BE I EE
nt #E Avte] AuAR =t 24 FAGAY @ YAowE Au E
AR ADE ASAG Aol A Ao A e

A8
EREET R

o] Aol ol FAE G P AT L /)% wBAA] 4F L Pl
B3 ome Fobe] AR Te g F9 2 WA Ae

=

— 243 -



- 244 -

A 9=

A, HE, 7,

2 7

2l

Ao

o
2

o] HM = 7]~ EFollA 1993 7¥ 195-H 1994 6¢¥ 304 7HA] A

Fol A, 2 Sl 7H

5]

1.

el

el

‘?4

A FAATL B 5 ek,

{Jo

—_
file}

e
N
el
0

{Jo

mr
{F

NE

ok 7he]

=
=

9 =

Aol A 2 =7k =715 AFS A7 3

7)era 7t =7}

=
=

7h43 A

T
T+

T
T

b

o

w 1] a wid @b A] ARE-

o] 24m ©]

;oE
mig

ol

4o
]

H

fvie]

T

;01_

of ¥

H

3}k ﬁ]

SR

p—

Jo

)AO

A10%

i

il

21 1570
A Y

5]

PARC)
s

Al7F 14,0003 ©]
Bogleo] A

%‘l—

o %

M) 2=
24

bl

S

1270 A ¥ ol 2a

JIEEED

2.



3.
dsto] o

4,

] AT,

1.

2.

ALzl wek o] oGl ha Aol FetE Ao AFE

=
FE, H9A EE AGAE ARE g o] oAl g8

of gAHM = o] oM WAE HAF T o shifel wet HgE 4 vk

7 el 5 A4

P GAAIL A WE AR ATEFNA AFHL, AFFFE oS
7179 BE 9% BE GAACA 71T A7t 97 A 649 Aol
8 gt

w919} o] Aleksn BghE RE AL AelE $iste] 71e] sjAbets]
Ao 5%gch

o GFAREE T 39 o RE BEHa
shol siAberd sl e Aol @ 5 A= Aelzt Aok

e A FE Aol FAA 39l 1 o] 4el 1
FAE nhol wheh sole sAebA S8l (o
SAeh RO BA SR 2 Gael] el Adun,

ul, Al2akeh el weh AP E A ATFLe] o8 BE PARel Al Ag

2
)
o

jus
-
)—A
SN—

o}

zo] AR GAA 38| 27k o2 Fed dol FotE gow 3
‘Z|4

=]

"

T
) SopeiAbel Al A8lo] FA ST FE FAA 3R 2 AR
Aeg A A A9, BEe] KA 19 ool A u)

— 245 -



AR 1)

sAe] AR, A2 s B wel A ) oo A]7]e 1

2 Agex) 2o PAAE Aolew, 1 AHHo] e

Aoz 75E ¢ F oA 5 B RE GASe] datel ta

Ao} 2 Aad HEY Aol o BAAIE ARFFA 2

ek w4 AE A Soja|apetd e A3

of 43T TR FAA 329 29 AR A= o 7 A7 B
. .

Aol &8s FolahA E& As TR 5 vk

3. %80l <% A
b gAA 389 1 ool Fold YA Ae] el whet, 71T o] o gA

of W@ AR Aeletr] AF PR F3E L
g 2e s FaoA A8 FES A 380 29 d4dE A

= e e slete] AREge o) mE GAAe /] A
_]

upet 7)Aol of
5718 AR o Aelvh Qs Al waw FwAel dste], 1
et el @ FUACE Y Agel HEsE Abekn BaE Welol A,

o 2R E S NS T dAAE o £ A2@AR2)E ] F Al



o, o e gAel FEg Rojary,

2] HAHoR YA e

5.

o

)

oF
T

| A2

)
i
olo

B

p—

<

el
7

X

fvie]

il

|

=

B3

ey

A

T
T+

ozl A2kso] 50E o] 4

A12z
7 7]

o) &) 4A ¢ WE AR 5ol

s

GALzLol o) &) 1 AR e o

o] oA

1.

& 129 5

)

ol #71E A3

A13z
718 A

— 247 -



— 248 -

Lol gAM= 7198 AHFEA(ol8t 718 e eh)el Al 71 HHE T

2. 718¥A= oS3 Zo] .
7hool gAAM ol MY 7 Be w7k ARl ves AT

D) Zpzpe] Az MR = HlEA, A, S A B TEA e 1S
LA

) o] A e WEY
3) o JAA W@ A7 Vg R A5, Tela #Y] R
| ool AgaAY 7hd @ wE 27k 4R o] g9 AET

3. o AL ke S, HAAFAG A2zl WE 55 W FAS

[e)
Aeto] 7lgA = o] gAY QAFSTESE TALE AAFFHAA F

A14=
)
o M= ofgol, T, Gol, 20|, BfA|oto] B Audlolr H @ ¢

wor ZAAENN, 4 AdojEL A Gl

ojidel SAHRE, ofdl M= 4 AR-EEYH AP dds AAdol o oA

AMell g skl

19939 44 29 B & =20l A 2 H



g
-
R

3Lt

ke

Fo}

k9
.

Fel A7 = o of

°©

Fiasy

& oF

°©

1)

=

Q.

[€)

of #3k 1993d E# = =2 A9
Al
5o o
338 4
A}

[e)
] o
=

ol =
H

b =AY A

T

A 37 A 67+

°

] (

“

z

t}

T
-

4]

o

g ALEE A

t7] 9

o] 2920 AN 1 ARNA Fo] & U:, o] Aol
[e)

27

o

A

=

1993 o Akl #

Mwod
Mwod = K Mw

ad g =9 IF o

(qF Aol 19779 o]
1.

y

e

u
ﬁo

[0
poa

O

To-

~Z
K

)

AL
;OO

TO
N
Ho
]
;0#
il

B

23]

il
Ao

o

R
—

=

Hlo

F Op7F 10° ol A 15° Xt}

St

b 3ok Op7F 200 H Y ¥ 274
k9

o 7pgel e
— 249 -

[e)

bop, Adate] o

h

°
be 4% o

)

}

-

A

o] o] o
AL B2 FHEY

i

Op7F 30" KT} ¥ &

2t Mys Al



M,
M, or GZ =F

ZH o &3 AR (A3FA8TH)

A ARTH A& theel 2 Felo] A guo]of g},

b 1) M7 28" o} ofol&@E Ak Alo] o] 2] 65 3029 o] % 1o of
ol ETE Bajore] o, B9 66 - A7 15704 B9 73 0% - E

21574 e A ol %, B4 1579 4 350 Abole] ¥l 73
30ie] %, T1el3 $7 359 oF W wEde] %9l 5679 ol%

2) B9] 43°9) o|% THORM, ABE Holrlel7} Ao R, FRE B
9 430 - A A8 oA E9 637 - A8 2874 1
A A7 o8 A Wk AA HE 7Y

3) ol & D& 2 DEANA FHH T o Aol gt Hohr 7 BF ol
3o wE

4) AYAE Fo| g R L=} BHEF =Y

rlo
o%
o
2
o
)
N
=2



5 &¥ 60°9 old

27HE

oA A" T el A

o §-x)9] 05H]F-E 2u)7bx ] =

2] o

U=
=

1] 287}

4

o
o]

-
T

of wel 85

713}

=)

2) A3%A

3}

el A 1

ol
olo
e
o
N

o
o
_r
SR

1)

Z
=)

(A 374 A 107

544 Ard &8 A

3.

)
file}
L.OD
B

o
cin

0

o

<
0
ol

-

—_
fite)

a
el

0
o

T

(-
ol
.1&0
of
o
Ry
4
Ny

oF
T
o

N

xj}i

o Abekel wheh 275

KX
=1

aho] o

ary

—_
o

o

!

e

0

jrase]

0

-

o
-

wK
el
ol

T

7

—~
o

oo

o
oo

o

k53
=]

64) 7177} A9 A163(ESIV)el wat =)

zz.
65) 7177k A< AI68(ES.IV)oll whef |

- 251 —



- 252 —

ERESSSER R FS- RS

JEHdE =0] GM,= HEW= BH



Ea

AR L2

o

gl

A1

#
e “ z
SSUEMED
. LO(BID0C B0 I PRICOIE. 8U| 8wy j0
A sss g U BUID) D) UOKREDAS UO B2 ONE @ Bl
RS SN ST I U DU poUes sestan
g oeodn
H B DIMDLE S3AUEME |5 E__.,ma.._num_ iy '
anzEm % a
\Ll/ﬂw i
. ] ]
-8
o mes
: RV
09
SNOIWANOO ONIDNJO VIV IO LIVHD bty | &=
T + = |

|
—

— 253 —



- 254 -

|

™

M
wl -
=

"
SRS
o Mot |
jang

_
+~ T
N e
0
"~ EK =
My oo B
N = Ao
Jow 5T
|
= g 3
B ox D
B %o L
o of -
~ R B
- 8 &

2

—_—

—~~

!

[e)

Bl W A 7]

—

—

2) <

A
2

1)

] (A3 A 1277

#

el B A

/1\_]__

Fxol] A

Gl

ol

e
oy

0
HH
i+

7

X

ol A

e
<

Al5=el ot

-
T

dol(L)oll weh 274 =

ol ool
IR S |Ix| ®
N O IR o

—
— —
el slEl S
MDD |~ o
Sl S| @
<t Te)

£ £

S| _|s

—| E|—| E

Vv m Vv m
== Al — Al

VI B VI B

g g

< <

N N

—_ —_

~ ~

e B
o | F
e o = | O =

oF o | OF =
o < M X
o To To

W 0| oo

o

o gma 1

G R | &8 oK

i
o))

,.JX;O

o
N

N
B

ool meh dojA]

)

o]
HH
-

T

~

-
A

°]7} 0.15

]

Nl

ﬂ

it
&+

T

o}, ey

5|
i

%5 o] of

3]

ol

)

—
o

<)
pul

1o,



k)
yal

b,

O[(L)7HA] <55 of oF

Pzl
=

1)

(A 37 A 1472

]

*

X %

k)
«

SHELY Ad B

=i
=

5. 79

~
._.@,o

el

2)

o A w3

A

]

o
W

o]

&+
o
o
X
of
J_AO
!
o
w

—_
file}

oF

—_
file}

fvie]

&+

g

J_AO

SEER

i

3 B/omet 2t o] 45 B(MH &

Xg 5

=

o A" HHl(B)o]t.

5}

|73

]

pzs
3

A7) 750w

]

A 17 A) 27F

A

==
K3

A

A

-

-

T

a:Rilas
A

9
3) 91 1)

=

)

<)

o]

o g
4ol

2 2%

<

T

k)
yal

s
2k ] o of

ke

917} 744 ¥ of of
of A%

=]
o

2 Ae

-

| .

of 7t

<

o #12)

<)

ol
|
N

ol

bol A m oAzt

S

o] 3.0om ©|

et

] A

-

T

T

ik

de Al
%]

=

=

9 el 2 o] 3.05m

— 255 —

[e}

2 HolA &



— 256 —

Mo
ﬂoatmloTﬁﬁﬂﬁo
A AO N A L,
HLLoﬂ B - 6 ™ T X
W = mm el g X RO " e A Mo w o
) A rrzAzInE O
H s, Qe oy T L._g_ﬁLMﬂzT g 0
Bloor iy X s ™ T <0 N ~
_— C :.L e H._ Ny un 0 o ‘H_OW a . ,ﬁ HLE o H._ &r ZT ‘,_u_,_AII HVI ET:
ﬁmﬂoﬁﬁgw.ﬁ% nmﬁ&rau Nrodrﬁid%ﬂﬂoﬁﬂ = T
- fﬂﬂ%w 4 % T O o o ol ﬂ_mmMQvMOt i W e
u%ﬂgaﬂ;ﬂo "o D o wg%@mazﬁﬁ?ﬂﬂﬁy _
o»ﬁo#i%ﬂ@ o oT R %ﬁﬂ%mwfﬂ?%%% +
ﬂb.xmgmomﬁ] . ) _Jmo%mm_%oﬁan@éﬂ%mﬂ .
wnkﬂﬁﬁ;nﬁﬁo e W R oL B oo ¥ N oo T ar = T
o o T ﬁu = ar ﬂu = qo_._ q " o z.t [ o T :.L ,._oT; T N_.o w__m ,AL : %ﬂ
J— ~ T p— _ =~ J— O,m ~ )
muo%mﬂ%%ﬁ s 2 X 5T omow%@m%@ﬁoﬂwrﬂmﬂ R
R I TR = = B M TR TR oS T
Sl G TG TR & oo oo N R g o b T
4} v ow A <° F x°E NE oo 5 R ol oG B ar
Wﬂ%m%%o wm W o X mw%momo_ai ATOM@TO%MMJ%
Sy 2w g Yoo v Mo Aol%gﬁv% #4%%@ £
=T A X LT 4 = ~ 9 2o ™I o T o X ° VY S
k) 2 e W monynwrpoﬁ o< %%ﬂ.ﬂﬂ%%%ﬂomm
ﬂm&ﬂﬂﬂ% TR E O %ﬁ%ﬁ@%%%ﬁ@%ﬂwﬁ%
o 88 - T N o S R CHow S
X D — — F —_— X ~
oo N = 0 mﬁ! e ._O.ﬂ < OT_ mﬂ o ! 0 yAO ﬁo
vy o hﬂo \m__m m._m o B\ wo Wro Eﬁﬂ N % 'Bo o T MM m o o] o o N .ﬁo Mw o % )
Gl NS ﬁ_l o F Wy o =S oF ofF = z]f o oo o "OE o No 5 o) W
R Nl B o SN o T 1%]A+mmv
T w ,.IE — P o B T T o 0 © o° o ﬂ = 3 ‘wﬁ HJ_M ‘,AIO 1ﬁ1_1_ 3 oo oF oF
.o.ﬂméuw an}ri]]an% 4x%0%}7“¢.xu&;1,d1
ZTZLW?uidwmooﬁoﬂ ﬁ%#mu%i_gﬂﬁﬂnovzyc
~ ; T I~ L — > 0 _
5 %Lg%ﬂ%oﬁwg@m%o%xmﬁlari@u@?ﬂ@@q
© = ?%Q@@ﬂ%wo@ﬂ%%&@%%%ﬂ
o~ —~ = op N oF o 5 T T Eﬂmﬂ
o0 o O O Uro%ﬂﬁpﬂ%mukﬂroﬁﬁ
iy \Z/Mmoﬁx_q
@ <

f



) = ok do " T A T I O} COREA
) .0 o7 = X i W TR T oW
= %ﬁwﬁaﬂ o oF mo AR = ﬂﬂ.ﬂ M T,
T o Mo % 2T M oz W ol mi _wr COGE mm ()
- 1T LT L ToE s -uTE o5 "iém
o oy oo N , so 2o B 0 T & om 3 o
o y 0% A AN . = ~ R o Ny
= - A L S e T i
K o 0 il a Lf il = oW =3 7o = ZT w__ Nro o) E.E
~ . —
T = \_IWWL ;oe E.f; ‘mM o ‘Mﬂ_“ @/ o o W_.M ETI ‘_J}l S ﬂ HA_I _—
o o o X FEox grm  3 F R
T+ = o ot o A oF K X g T A B T ™ O
B 7 = Mo OF & G S R R B
! 2] mw o ™~ o Pt [ o] STy WX ESEny Ca s o
o " | w oy = w5 ;ﬂo — (U <o mm ok ol = Mm 7T
B Mo = — ) 7 B o
T e e M g 2 I O RET D G W LW o
= (Y T+ ~ ) o s o T ~ - -
e N e T all oy 5o KK w GO
(ol = 4 S X 0 X =
® 5 o T < o om K = =0 S o X
SRR S waouW wi& SFI s R =
; o) i) ! _
o & L = O I =) ° o mm B o 4= OB a T w_.L oF i
T Il wm FORIECC riie TgITi
z® FET oM 2 o_m% Rxm BT g Mo
o KR e B dogpue R o 92 W
ol B R Mo F — N o I o X o ow P
= X | = o o) 9 3 B K2 xo 1A 7o
X W OR —~ ,QI e 0 oF = o =0 Moo© | ol
= bW w - r AR e o ~ T ~ o e O T
" 2 ) i o X =R L < 3 o X - N
0 w o g Wl o (el o ° N~ =n X W = 9 —
T~ o i oy = N o ) -y <
. WoFodo W5 & g N og W xorow 2
0 _ N
X a® m Iz % AR T s i x Rp g Telkon oo
T o of s T = =~ o) ~ & B o el T e bl N
BT o Tow BX g N MR e Uy o W o
mg o o | ,Q ey 21_ o Qo N ook R .C - = W= ~o 0
— ~ 9 o = 9 N H —_ o = oo IF M T ~
IR T mlg T g gy X g O BL oW om0 JE
) i =~ X X = 2 T
o Mo Ll T L S I - S T -0 L
G 43X D < N E_ﬂzf%ﬂ " TN
S T

6
35
7
Aol
_q]
8

b} o]

9
ol

2kt
- 257 —

bo 7} Auteieh A7 ¥ o] o

S

A
A7 are = ofof

S
=



ok 29mel

=

u) 727} ok 14m %

— 2508 —

iy
=y

o}
o

HA
™
=y

o)
oF

Al
2

ol 4

= o

F, o A=l

Aol 2718

Aol

}1\_]__

|

A

o

0.53+0.11B+0.32(2.6 — %+ 0-85(Cp —0.6) +0.61)GM — 0.7) v E]
=0]7} 2.9m

0.80+0.23(2.6 — %+ 0.52(C — 0.6) +0.62)GM — 0.7) "] €

H
H

=o]7} 1.4m¢<

™
ey

oF

FolA A<

o e surA el

e Rl (v E)

a5

uFo]

A
il

i

}

(M)

A%, 1 vre] Arel 9

oHAFE 2 7HA <]

d: Hdis

=
T

)

o|¥ta1 ol7} 1.4me} 2.9m Alold

o
8-
=

o

op

N

)
A

X

)
M






2012 CAPE TOWN AGREEMENT ON THE IMPLEMENTATION
OF THE PROVISIONS OF THE 1993 TORREMOLINOS
PROTOCOL RELATING TO THE 1977 INTERNATIONAL
CONVENTION FOR THE SAFETY OF FISHING VESSELS
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2012 CAPE TOWN AGREEMENT ON THE IMPLEMENTATION
OF THE PROVISIONS OF THE 1993 TORREMOLINOS
PROTOCOL RELATING TO THE 1977 INTERNATIONAL
CONVENTION FOR THE SAFETY OF FISHING VESSELS

Adopted in Cape Town, South Africa on 11 October 2012

THE PARTIES TO THIS AGREEMENT,

RECOGNIZING the significant contribution to maritime safety in general and that
of fishing vessels which can be made by implementation of the provisions of the
Torremolinos Protocol of 1993 relating to the Torremolinos International Convention
for the Safety of Fishing Vessels, 1977,

ACKNOWLEDGING, HOWEVER, that certain provisions of the Torremolinos
Protocol of 1993 relating to the Torremolinos International Convention for the Safety
of Fishing Vessels, 1977, have given rise to difficulties in their implementation by a
number of States having substantial fishing fleets under their flags and that this has
prevented the entry into force of that Protocol and, consequently, the implementation

of the regulations contained therein,

DESIRING to establish by common agreement for the highest practicable standards

for the safety of fishing vessels that can be implemented by all the States concerned,
CONSIDERING that this objective may best be achieved by the conclusion of an

Agreement relating to the implementation of the provisions of the Torremolinos

Protocol of 1993 relating to the Torremolinos International Convention for the Safety

of Fishing Vessels, 1977,

HAVE AGREED as follows:

ARTICLE 1
GENERAL OBLIGATIONS
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(1) The Parties to this Agreement shall give effect to the provisions of:
(a) the articles of this Agreement; and
(b) the Torremolinos Protocol of 1993 relating to the Torremolinos International
Convention for the Safety of Fishing Vessels, 1977 (hereinafter referred to as
the "1993 Torremolinos Protocol"), with the exception of article 1, paragraphs
(1) (a), (2) and (3), article 9 and article 10 of that Protocol, as modified by

this Agreement.

(2) The articles of this Agreement, articles 2 to 8 and 11 to 14 of the 1993
Torremolinos Protocol, the regulations in the annex to the 1993 Torremolinos Protocol,
and the regulations in the annex to the Torremolinos International Convention for the
Safety of Fishing Vessels, 1977 (hereinafter referred to as the "1977 Torremolinos
Convention"), shall, subject to the modifications set out in this Agreement, be read

and interpreted as a single instrument.

(3) The annex to this Agreement shall constitute an integral part of the Agreement
and a reference to this Agreement shall constitute at the same time a reference to the

annex thereto.

ARTICLE 2
INTERPRETATION AND APPLICATION OF THE 1993 TORREMOLINOS
PROTOCOL AND THE 1977 TORREMOLINOS CONVENTION

Articles 2 to 8 inclusive and articles 11 to 14 inclusive of the 1993 Torremolinos
Protocol shall apply to this Agreement. In applying these articles, the regulations in
the annex to the 1993 Torremolinos Protocol, and the regulations in the annex to the
1977 Torremolinos Convention, a reference to "the present Protocol", or to "the

Convention", respectively, shall be deemed to mean a reference to this Agreement.

ARTICLE 3
SIGNATURE, RATIFICATION, ACCEPTANCE, APPROVAL AND
ACCESSION



(1) This Agreement shall remain open for signature at the Headquarters of the
Organization from 11 February 2013 to 10 February 2014 and shall thereafter remain

open for accession.

(2) All States may become Parties to this Agreement by expressing their consent to
be bound by the Agreement by:
(a) signature without reservation as to ratification, acceptance or approval; or
(b) signature subject to ratification, acceptance or approval followed by ratification,
acceptance or approval; or
(c) signature subject to the procedure set out in paragraph (4) of this article; or

(d) accession.

(3) Ratification, acceptance, approval or accession shall be effected by the deposit of

an instrument to that effect with the Secretary-General.

(4) A State which has deposited before the date of the adoption of this Agreement an
instrument of ratification, acceptance, approval of or accession to the 1993
Torremolinos Protocol and which has signed this Agreement in accordance with
paragraph (2)(c) of this article shall be deemed to have expressed its consent to be
bound by this Agreement 12 months after the date of the adoption of this Agreement
unless that State notifies the depositary in writing before that date that it is not

availing itself of the simplified procedure set out in this paragraph.

ARTICLE 4
ENTRY INTO FORCE

(1) This Agreement shall enter into force 12 months after the date on which not less
than 22 States the aggregate number of whose fishing vessels of 24 m in length and
over operating on the high seas is not less than 3,600 have expressed their consent to

be bound by it.

(2) For a State which deposits an instrument of ratification, acceptance, approval or

accession in respect of this Agreement after the requirements for entry into force
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thereof have been met but prior to the date of entry into force, the ratification,
acceptance, approval or accession shall take effect on the date of entry into force of
this Agreement or three months after the date of deposit of the instrument, whichever

is the later date.

(3) For a State which deposits an instrument of ratification, acceptance, approval or
accession in respect of this Agreement after the date on which it enters into force,
this Agreement shall take effect three months after the date of deposit of the

instrument.

(4) After the date on which an amendment to this Agreement is deemed to have been
accepted under article 11 of the 1993 Torremolinos Protocol, as applied to this
Agreement pursuant to article 2, any instrument of ratification, acceptance, approval or

accession deposited shall apply to this Agreement as amended.

IN WITNESS WHEREOF the undersigned, being duly authorized by their

respective Governments for that purpose, have signed this Agreement.

DONE AT CAPE TOWN this eleventh day of October two thousand and twelve.



ANNEX

INTERNATIONAL REGULATIONS FOR THE SAFETY OF
FISHING VESSELS

CONSOLIDATED TEXT OF THE REGULATIONS ANNEXED TO
THE TORREMOLINOS PROTOCOL OF 1993 RELATING TO THE
TORREMOLINOS INTERNATIONAL CONVENTION FOR THE
SAFETY OF FISHING VESSELS, 1977, AS MODIFIED BY THE
CAPE TOWN AGREEMENT OF 2012 ON THE
IMPLEMENTATION OF THE PROVISIONS OF THE
TORREMOLINOS PROTOCOL OF 1993 RELATING TO THE
TORREMOLINOS INTERNATIONAL CONVENTION FOR THE
SAFETY OF FISHING VESSELS, 1977 (AGREEMENT)

Note: The footnotes included in this consolidated text do not form part of the
Regulations but have been inserted by the Secretariat for ease of reference. In all
cases, the reader must make use of the latest version of codes, guidance,

recommendations, etc., referred to in the footnotes.

Regulations for the Construction and Equipment of Fishing Vessels

Chapter 1
GENERAL PROVISIONS

Regulation 1
Application
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(1) Unless expressly provided otherwise, the provisions of this annex shall apply to

new vessels.

(2) For the purpose of this Protocol”, the Administration may decide to use the
following gross tonnage in place of length (L) as the basis for measurement for all
chapters:
(a) a gross tonnage of 300 shall be considered equivalent to a length (L) of 24 m;
(b) a gross tonnage of 950 shall be considered equivalent to a length (L) of 45 m;
(c) a gross tonnage of 2,000 shall be considered equivalent to a length (L) of 60 m; and
(d) a gross tonnage of 3,000 shall be considered equivalent to a length (L) of 75 m.

(3) Each Party which avails itself of the possibility afforded in paragraph (2) shall

communicate to the Organization the reasons for that decision.

(4) Where a Party has concluded that it is not immediately possible to implement all
of the measures provided for in chapters VII, VIII, IX and X on existing vessels, the
Party may, in accordance with a plan, progressively implement the provisions of
chapter IX over a period of no more than 10 years and the provisions of chapters

VII, VIII and X over a period of no more than five years.

(5) Each Party which avails itself of the possibility afforded in paragraph (4) shall in
its first communication to the Organization:
(a) indicate the provisions of chapters VII, VIII, IX and X to be progressively
implemented;
(b) explain the reasons for the decision taken under paragraph (4);
(c) describe the plan for progressive implementation, which shall not be for more
than five or 10 years, as appropriate; and
(d) in subsequent communications on the application of this Protocol, describe
measures taken with a view to giving effect to the provisions of the Protocol

and progress made in line with the time frame established.

(6) The Administration may exempt a vessel from annual surveys, as specified in
regulations 7(1)(d) and 9(1)(d), if it considers that the application is unreasonable and

impracticable in view of the vessel's operating area and the type of vessel.

1 In accordance with article 2 of the 2012 Cape Town Agreement, a reference to "the present Protocol"
or to "the Convention", respectively, shall be deemed to mean a reference to the Agreement.



Regulation 2

Definitions

(1) New vessel 1s a vessel for which, on or after the date of entry into force of the
present Protocol:
(a) the building or major conversion contract is placed; or
(b) the building or major conversion contract has been placed before the date of
entry into force of the present Protocol, and which is delivered three years or
more after the date of such entry into force; or
(c) in the absence of a building contract:
(1) the keel is laid; or
(i1)) construction identifiable with a specific vessel begins; or
(i11) assembly has commenced comprising at least 50 tonnes or 1% of the

estimated mass of all structural material, whichever is less.

(2) Existing vessel is a fishing vessel which is not a new vessel.

(3) Approved means approved by the Administration.

(4) Crew means the skipper and all persons employed or engaged in any capacity on

board a vessel on the business of that vessel.

(5) Length (L) shall be taken as 96% of the total length on a waterline at 85% of
the least moulded depth measured from the keel line, or as the length from the
foreside of the stem to the axis of the rudder stock on that waterline, if that be
greater. In vessels designed with rake of keel the waterline on which this length is

measured shall be parallel to the designed waterline.
(6) Forward and after perpendiculars shall be taken at the forward and after ends of
the length (L). The forward perpendicular shall be coincident with the foreside of the

stem on the waterline on which the length is measured.

(7) Breadth (B) is the maximum breadth of the vessel, measured amidships to the
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moulded line of the frame in a vessel with a metal shell and to the outer surface of

the hull in a vessel with a shell of any other material.

(8) (a) The moulded depth is the vertical distance measured from the keel line to the
top of the working deck beam at side.

(b) In vessels having rounded gunwales, the moulded depth shall be measured to
the point of intersection of the moulded lines of the deck and side shell
plating, the lines extending as though the gunwale were of angular design.

(c) Where the working deck is stepped and the raised part of the deck extends
over the point at which the moulded depth is to be determined, the moulded
depth shall be measured to a line of reference extending from the lower part

of the deck along a line parallel with the raised part.

(9) Depth (D) is the moulded depth amidships.

(10) Deepest operating waterline is the waterline related to the maximum permissible

operating draught.

(11) Amidships is the mid-length of L.

(12) Midship section is that section of the hull defined by the intersection of the
moulded surface of the hull with a vertical plane perpendicular to the waterline and

centreline planes passing through amidships.

(13) Keel line is the line parallel to the slope of keel passing amidships through:

(a) the top of the keel or line of intersection of the inside of shell plating with
the keel where a bar keel extends above that line of a vessel with a metal
shell; or

(b) the rabbet lower line of the keel of a vessel with a shell of wood or a
composite vessel; or

(c) the intersection of a fair extension of the outside of the shell contour at the
bottom with the centreline of a vessel with a shell of material other than

wood and metal.

(14) Working deck is generally the lowest complete deck above the deepest operating



waterline from which fishing is undertaken. In vessels fitted with two or more
complete decks, the Administration may accept a lower deck as a working deck

provided that that deck is situated above the deepest operating waterline.

(15) Superstructure is the decked structure on the working deck extending from side
to side of the vessel or with the side plating not being inboard of the shell plating
more than 0.04B.

(16) Enclosed superstructure is a superstructure with:

(a) enclosing bulkheads of efficient construction;

(b) access openings, if any, in those bulkheads fitted with permanently attached
weathertight doors of a strength equivalent to the unpierced structure which
can be operated from each side; and

(c) other openings in sides or ends of the superstructure fitted with efficient
weathertight means of closing.

A bridge or poop shall not be regarded as enclosed unless access is provided for

the crew to reach machinery and other working spaces inside those superstructures by

alternative means which are available at all times when bulkhead openings are closed.

(17) Superstructure deck is that complete or partial deck forming the top of a
superstructure, deckhouse or other erection situated at a height of not less than 1.8 m
above the working deck. Where this height is less than 1.8 m, the top of such

deckhouses or other erections shall be treated in the same way as the working deck.

(18) Height of a superstructure or other erection is the least vertical distance measured
at side from the top of the deck beams of a superstructure or an erection to the top

of the working deck beams.

(19) Weathertight means that in any sea conditions water will not penetrate into the

vessel.
(20) Watertight means capable of preventing the passage of water through the

structure in any direction under a head of water for which the surrounding structure is

designed.
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(21) Collision bulkhead is a watertight bulkhead up to the working deck in the
forepart of the vessel which meets the following conditions:

(a) The bulkhead shall be located at a distance from the forward perpendicular:

(i) not less than 0.05L and not more than 0.08L for vessels of 45 m in
length and over;

(1)) not less than 0.05L and not more than 0.05L plus 1.35 m for vessels of
less than 45 m in length, except as may be allowed by the
Administration;

(ii1)) 1in no case, less than 2 m.

(b) Where any part of the underwater body extends forward of the forward
perpendicular, e.g. a bulbous bow, the distance stipulated in subparagraph (a)
shall be measured from a point at mid-length of the extension forward of the
forward perpendicular or from a point 0.015L forward of the forward
perpendicular, whichever is less.

(c) The bulkhead may have steps or recesses provided they are within the limits

prescribed in subparagraph (a).

(22) Gross tonnage means the gross tonnage calculated in accordance with the tonnage
measurement regulations contained in Annex I to the International Convention on

Tonnage Measurement of Ships, 1969, or any instrument amending or replacing it.

(23) Anniversary date means the day and the month of each year which will

correspond to the date of expiry of the relevant certificate.

Regulation 3

Exemptions

(1) The Administration may exempt any vessel which embodies features of a novel
kind from any of the requirements of chapters II, III, IV, V, VI and VII, the
application of which might seriously impede research into the development of such
features and their incorporation in vessels. Any such vessel shall, however, comply
with safety requirements which, in the opinion of that Administration, are adequate for
the service for which it is intended and are such as to ensure the overall safety of

the vessel.



(2) Exemptions from the requirements of chapter IX are dealt with in regulation IX/3

and exemptions from chapter X are dealt with in regulation X/2.

(3) The Administration may exempt any vessel entitled to fly its flag from any of the
requirements of this annex, if it considers that the application is unreasonable and
impracticable in view of the type of vessel, the weather conditions and the absence of
general navigational hazards, provided:

(a) the vessel complies with safety requirements which, in the opinion of that
Administration, are adequate for the service for which it is intended and are
such as to ensure the overall safety of the vessel and persons on board;

(b) the vessel is operating solely in:

(i) a common fishing zone established in adjoining marine areas under the
jurisdiction of neighbouring States which have established that zone, in
respect of vessels entitled to fly their flags, only to the extent and under
the conditions that those States agree, in accordance with international
law, to establish in this regard; or

(i1)) the exclusive economic zone of the State of the flag it is entitled to fly,
or, if that State has not established such a zone, in an area beyond and
adjacent to the territorial sea of that State determined by that State in
accordance with international law and extending not more than 200
nautical miles from the baselines from which the breadth of its territorial
sea 1S measured; or

(i1i1) the exclusive economic zone or a marine area under the jurisdiction of
another State, or a common fishing zone, in accordance with an
agreement between the States concerned in accordance with international
law, only to the extent and under the conditions that those States agree
to establish in this regard; and

(c) the Administration notifies the Secretary-General of the terms and conditions

on which the exemption is granted under this paragraph.

(4) An Administration which allows any exemption under paragraph (1) or (2) shall
communicate to the Organization particulars of the same to the extent necessary to
confirm that the level of safety is adequately maintained and the Organization shall

circulate such particulars to the Parties for their information.
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Regulation 4

Equivalents

(1) Where the present regulations require that a particular fitting, material, appliance
or apparatus, or type thereof, shall be fitted or carried in a vessel, or that any
particular provision shall be made, the Administration may allow any other fitting,
material, appliance or apparatus, or type thereof, to be fitted or carried, or any other
provision to be made in that vessel, if it is satisfied by trial thereof or otherwise that
such fitting, material, appliance or apparatus, or type thereof, or provision, is at least

as effective as that required by the present regulations.

(2) Any Administration which so allows, in substitution, a fitting, material, appliance
or apparatus, or type thereof, or provision, shall communicate to the Organization
particulars thereof together with a report on any trials made and the Organization shall

circulate such particulars to other Parties for the information of their officers.

Regulation 5

Repairs, alterations and modifications

(1) A vessel which undergoes repairs, alterations, modifications and outfitting related
thereto shall continue to comply with at least the requirements previously applicable to

the vessel.

(2) Repairs, alterations and modifications of a major character and outfitting related
thereto shall meet the requirements for a new vessel only to the extent of such
repairs, alterations and modifications and in so far as the Administration deems

reasonable and practicable.

Regulation 6

Inspection and survey



(1) The inspection and survey of vessels, so far as regards the enforcement of the
provisions of the present regulations and the granting of exemptions therefrom, shall
be carried out by officers of the Administration. The Administration may, however,
entrust the inspections and surveys either to surveyors nominated for the purpose or to

organizations recognized by it.

(2) An Administration nominating surveyors or recognizing organizations to conduct
inspections and surveys as set forth in paragraph (1) shall as a minimum empower
any nominated surveyor or recognized organization to:

(a) require repairs to a vessel; and

(b) carry out inspections and surveys if requested by the appropriate authorities of

a port State.

The Administration shall notify the Organization of the specific responsibilities and

conditions of the authority delegated to nominated surveyors or recognized

organizations.

(3) When a nominated surveyor or recognized organization determines that the
condition of the vessel or its equipment does not correspond substantially with the
particulars of the certificate or is such that the vessel is not fit to proceed to sea
without danger to the vessel or persons on board, such surveyor or organization shall
immediately ensure that corrective action is taken and shall in due course notify the
Administration. If such corrective action is not taken, the relevant certificate should be
withdrawn and the Administration shall be notified immediately; and, if the vessel is
in the port of another Party, the appropriate authorities of the port State shall also be
notified immediately. When an officer of the Administration, a nominated surveyor or
a recognized organization has notified the appropriate authorities of the port State, the
Government of the port State concerned shall give such officer, surveyor or
organization any necessary assistance to carry out their obligations under this
regulation. When applicable, the Government of the port State concerned shall ensure
that the vessel shall not sail until it can proceed to sea, or leave port for the purpose
of proceeding to the appropriate repair yard, without danger to the vessel or persons

on board.

(4) In every case, the Administration shall fully guarantee the completeness and

efficiency of the inspection and survey and shall undertake to ensure the necessary
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arrangements to satisfy this obligation.

Regulation 7

Surveys of life-saving appliances and other equipment

(1) The life-saving appliances and other equipment as referred to in paragraph (2)(a)

shall be subject to the surveys specified below:

(2)
(b)

(©)

(d)

(e)

an initial survey before the vessel is put in service;

a renewal survey at intervals specified by the Administration but not exceeding
five years, except where regulations 13(2), 13(5) and 13(6) are applicable;

a periodical survey within three months before or after the second anniversary
date or within three months before or after the third anniversary date of the
International Fishing Vessel Safety Certificate which shall take the place of
one of the annual surveys specified in paragraph (1)(d). Alternatively, the
Administration may decide that the periodical survey shall be carried out
within three months before the second anniversary date and three months after
the third anniversary date of the International Fishing Vessel Safety Certificate;
an annual survey within three months before or after each anniversary date of
the International Fishing Vessel Safety Certificate; and

an additional survey either general or partial, according to the circumstances,
shall be made after a repair resulting from investigations prescribed in
regulation 10 or whenever any important repairs or renewals are made. The
survey shall be such as to ensure that the necessary repairs or renewals have
been effectively made, that the material and workmanship of such repairs or
renewals are in all respects satisfactory, and that the vessel complies in all
respects with the provisions of the present regulations and of the International
Regulations for Preventing Collisions at Sea in force, and of the laws, decrees,

orders and regulations promulgated as a result thereof by the Administration.

(2) The surveys referred to in paragraph (1) shall be carried out as follows:

(a)

the initial survey shall include a complete inspection of the fire safety systems
and appliances, life-saving appliances and arrangements except radio
installations, the shipborne navigational equipment, pilot transfer arrangements
and other equipment to which chapters II, III, IV, V, VI, VII, VIII and X



(b)

(©)

apply to ensure that they comply with the requirements of the present
regulations, are in satisfactory condition and are fit for the service for which
the vessel is intended. The fire control plans, nautical publications, lights,
shapes, means of making sound signals and distress signals shall also be
subject to the above-mentioned survey for the purpose of ensuring that they
comply with the requirements of the present regulations and, where applicable,
the International Regulations for Preventing Collisions at Sea in force;

the renewal and periodical surveys shall include an inspection of the equipment
referred to in paragraph (2)(a) to ensure that it complies with the relevant
requirements of the present regulations and the International Regulations for
Preventing Collisions at Sea in force, is in satisfactory condition and is fit for
the service for which the vessel is intended; and

the annual survey shall include a general inspection of the equipment referred
to in paragraph (2)(a) to ensure that it has been maintained in accordance
with regulation 10(1) and that it remains satisfactory for the service for which

the vessel is intended.

(3) The periodical and annual surveys referred to in paragraphs (1)(c) and (1)(d) shall

be endorsed on the International Fishing Vessel Safety Certificate.

Regulation 8

Surveys of radio installations

(1) The radio installations, including those used in life-saving appliances, of vessels to

which chapters VII and IX apply shall be subject to the surveys specified below:

(a)
(b)

(©)

an initial survey before the vessel is put in service;

a renewal survey at intervals specified by the Administration but not exceeding
five years, except where regulations 13(2), 13(5) and 13(6) are applicable;

a periodical survey within three months before or after each anniversary date
of the International Fishing Vessel Safety Certificate; or a periodical survey
within three months before or after the second anniversary date or within three
months before or after the third anniversary date of the International Fishing
Vessel Safety Certificate. Alternatively, the Administration may decide that the

periodical survey shall be carried out within three months before the second
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anniversary date and three months after the third anniversary date of the
International Fishing Vessel Safety Certificate; and

(d) an additional survey either general or partial, according to the circumstances,
shall be made after a repair resulting from investigations prescribed in
regulation 10 or whenever any important repairs or renewals are made. The
survey shall be such as to ensure that the necessary repairs or renewals have
been effectively made, that the material and workmanship of such repairs or
renewals are in all respects satisfactory, and that the vessel complies in all
respects with the provisions of the present regulations and of the International
Regulations for Preventing Collisions at Sea in force, and of the laws,
decrees, orders and regulations promulgated as a result thereof by the

Administration.

(2) The surveys referred to in paragraph (1) shall be carried out as follows:

(a) the initial survey shall include a complete inspection of the radio installations,
including those used in life-saving appliances, to ensure that they comply with
the requirements of the present regulations; and

(b) the renewal and periodical surveys shall include an inspection of the radio installations,
including those used in life-saving appliances, to ensure that they comply with

the requirements of the present regulations.

(3) The periodical surveys referred to in paragraph (1)(c) shall be endorsed on the
International Fishing Vessel Safety Certificate.

Regulation 9

Surveys of structure, machinery and equipment

(1) The structure, machinery and equipment (other than items in respect of regulations
7 and 8) as referred to in paragraph (2)(a) shall be subject to the surveys and
inspections specified below:
(a) an initial survey including an inspection of the outside of the vessel's bottom
before the vessel is put in service;
(b) a renewal survey at intervals specified by the Administration but not exceeding

five years, except where regulations 13(2), 13(5) and 13(6) are applicable;



(c) an intermediate survey within three months before or after the second anniversary
date or within three months before or after the third anniversary date of the
International Fishing Vessel Safety Certificate, which shall take the place of
one of the annual surveys specified in paragraph (1)(d). Alternatively, the
Administration may decide that the intermediate survey shall be carried out
within three months before the second anniversary date and three months after
the third anniversary date of the International Fishing Vessel Safety Certificate;

(d) an annual survey within three months before or after each anniversary date of
the International Fishing Vessel Safety Certificate;

(¢) a minimum of two inspections of the outside of the vessel's bottom during
any five-year period, except where regulation 13(5) is applicable. Where
regulation 13(5) is applicable, this five-year period may be extended to
coincide with the extended period of validity of the certificate. In all cases the
interval between any two such inspections shall not exceed 36 months; and

(f) an additional survey either general or partial, according to the circumstances,
shall be made after a repair resulting from investigations prescribed in
regulation 10, or whenever any important repairs or renewals are made. The
survey shall be such as to ensure that the necessary repairs or renewals have
been effectively made, that the material and workmanship of such repairs or
renewals are in all respects satisfactory, and that the vessel complies in all
respects with the provisions of the present regulations and of the International
Regulations for Preventing Collisions at Sea in force, and of the laws, decrees,

orders and regulations promulgated as a result thereof by the Administration.

(2) The surveys and inspections referred to in paragraph (1) shall be carried out as
follows:

(a) the initial survey shall include a complete inspection of the structure, machinery
and equipment. This survey shall be such as to ensure that the arrangements,
materials, scantlings and workmanship of the structure, boilers and other
pressure vessels, their appurtenances, main and auxiliary machinery including
steering gear and associated control systems, electrical installation and other
equipment comply with the requirements of the present regulations, are in
satisfactory condition and are fit for the service for which the wvessel is
intended and that the required stability information is provided;

(b) the renewal survey shall include an inspection of the structure, machinery and
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equipment referred to in paragraph (2)(a) to ensure that they comply with the
requirements of the present regulations, are in satisfactory condition and are fit
for the service for which the vessel is intended;

(c) the intermediate survey shall include an inspection of the structure, boilers and
other pressure vessels, machinery and equipment, the steering gear and the
associated control systems and electrical installations to ensure that they remain
satisfactory for the service for which the vessel is intended;

(d) the annual survey shall include a general inspection of the structure, machinery
and equipment referred to in paragraph (2)(a), to ensure that they have been
maintained in accordance with regulation 10(1) and that they remain
satisfactory for the service for which the vessel is intended; and

(e) the inspection of the outside of the vessel's bottom and the survey of related
items inspected at the same time shall be such as to ensure that they remain

satisfactory for the service for which the vessel is intended.

(3) The intermediate and annual surveys and the inspections of the outside of the
vessel's bottom referred to in paragraphs (1)(c), (1)(d) and (1)(e) shall be endorsed on
the International Fishing Vessel Safety Certificate.

Regulation 10

Maintenance of conditions after survey

(1) The condition of the vessel and its equipment shall be maintained to conform
with the provisions of the present regulations to ensure that the vessel in all respects

will remain fit to proceed to sea without danger to the vessel or persons on board.

(2) After any survey of the vessel under regulation 7, 8 or 9 has been completed, no
change shall be made in the structural arrangements, machinery, equipment and other

items covered by the survey, without the sanction of the Administration.

(3) Whenever an accident occurs to a vessel or a defect is discovered, either of
which affects the safety of the wvessel or the efficiency or completeness of its
life-saving appliances or other equipment, the skipper or owner of the vessel shall

report at the earliest opportunity to the Administration, the nominated surveyor or



recognized organization responsible for issuing the relevant certificate, who shall cause
investigations to be initiated to determine whether a survey, as required by regulation
7, 8 or 9, is necessary. If the vessel is in a port of another Party, the skipper or
owner shall also report immediately to the appropriate authorities of the port State and
the nominated surveyor or recognized organization shall ascertain that such a report

has been made.

Regulation 11

Issue or endorsement of certificates

(1) A certificate called an International Fishing Vessel Safety Certificate shall be
issued, except for vessels exempted under regulation 3(3), after an initial or renewal
survey to a fishing vessel which complies with the relevant requirements of chapters
I, 10, 1v, V, VI, VII, VIII, IX and X and any other relevant requirements of the

present regulations.

(2) The International Fishing Vessel Safety Certificate referred to in paragraph (1)
shall be supplemented by a Record of Equipment.

(3) When an exemption is granted to a vessel under and in accordance with the
provisions of the present regulations, except for vessels exempted under regulation
3(3), a certificate called an International Fishing Vessel Exemption Certificate shall be

issued in addition to the certificate prescribed in this regulation.
(4) The certificates referred to in this regulation shall be issued or endorsed either by

the Administration or by any person or organization authorized by it. In every case,

that Administration assumes full responsibility for the certificates.

Regulation 12

Issue or endorsement of certificates by another Party

A Party may, at the request of the Administration, cause a vessel to be surveyed

and, if satisfied that the requirements of the present regulations are complied with,
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shall issue or authorize the issue of certificates to the vessel and, where appropriate,
endorse or authorize the endorsement of certificates on the vessel in accordance with
the present regulations. Any certificate so issued shall contain a statement to the effect
that it has been issued at the request of the Government of the State the flag of
which the vessel is entitled to fly, and it shall have the same force and receive the

same recognition as a certificate issued under regulation 11.

Regulation 13
Duration and validity of certificates

(1) An International Fishing Vessel Safety Certificate shall be issued for a period
specified by the Administration which shall not exceed five years. An International
Fishing Vessel Exemption Certificate shall not be valid for longer than the period of

the certificate to which it refers.

(2) (a) Notwithstanding the requirements of paragraph (1), when the renewal survey is
completed within three months before the expiry date of the existing
certificate, the new certificate shall be valid from the date of completion of
the renewal survey to a date not exceeding five years from the date of expiry
of the existing certificate.

(b) When the renewal survey is completed after the expiry date of the existing certificate,
the new certificate shall be valid from the date of completion of the renewal
survey to a date not exceeding five years from the date of expiry of the
existing certificate.

(c) When the renewal survey is completed more than three months before the expiry
date of the existing certificate, the new certificate shall be valid from the date
of completion of the renewal survey to a date not exceeding five years from

the date of completion of the renewal survey.

(3) If a certificate is issued for a period of less than five years, the Administration
may extend the validity of the certificate beyond the expiry date to the maximum
period specified in paragraph (1), provided that the surveys referred to in regulations
7, 8 and 9 applicable when a certificate is issued for a period of five years are

carried out as appropriate.



(4) If a renewal survey has been completed and a new certificate cannot be issued or
placed on board the vessel before the expiry date of the existing certificate, the
person or organization authorized by the Administration may endorse the existing
certificate and such a certificate shall be accepted as valid for a further period which

shall not exceed five months from the expiry date.

(5) If a vessel at the time when a certificate expires is not in a port in which it is
to be surveyed, the Administration may extend the period of validity of the certificate
but this extension shall be granted only for the purpose of allowing the vessel to
complete its voyage to the port in which it is to be surveyed, and then only in cases
where it appears proper and reasonable to do so. No certificate shall be extended for
a period longer than three months, and a vessel to which an extension is granted
shall not, on its arrival in the port in which it is to be surveyed, be entitled by
virtue of such extension to leave that port without having a new certificate. When the
renewal survey is completed, the new certificate shall be valid to a date not
exceeding five years from the date of expiry of the existing certificate before the

extension was granted.

(6) In special circumstances, as determined by the Administration, a new certificate
need not be dated from the date of expiry of the existing certificate as required by
paragraph (2)(b) or (5). In these special circumstances, the new certificate shall be

valid to a date not exceeding five years from the date of completion of the renewal survey.

(7) If an annual, intermediate or periodical survey is completed before the period
specified in the relevant regulations, then:

(a) the anniversary date shown on the relevant certificate shall be amended by
endorsement to a date which shall not be more than three months later than
the date on which the survey was completed;

(b) the subsequent annual, intermediate or periodical survey required by the relevant
regulations shall be completed at the intervals prescribed by these regulations
using the new anniversary date; and

(c) the expiry date may remain unchanged provided one or more annual, intermediate
or periodical surveys, as appropriate, are carried out so that the maximum

intervals between the surveys prescribed by the relevant regulations are not exceeded.
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(8) A certificate issued under regulation 11 or 12 shall cease to be valid in any of
the following cases:
(a) if the relevant surveys and inspections are not completed within the periods
specified under regulations 7(1), 8(1) and 9(1);
(b) if the certificate is not endorsed in accordance with the present regulations; and
(c) upon transfer of the vessel to the flag of another State. A new certificate shall
only be issued when the Government issuing the new certificate is fully
satisfied that the vessel is in compliance with the requirements of regulations
10(1) and 10(2). In the case of a transfer between Parties, if requested within
three months after the transfer has taken place, the Government of the State
whose flag the vessel was formerly entitled to fly shall, as soon as possible,
transmit to the Administration copies of the certificates carried by the vessel

before a transfer and, if available, copies of the relevant survey reports.

Regulation 14

Forms of certificates and records of equipment

The certificates and records of equipment shall be drawn up in the form
corresponding to the models given in the appendix to the Annex to the present
Protocol. If the language used is neither English nor French, the text shall include a

translation into one of these languages.”

Regulation 15
Availability of certificates

The certificates issued under regulations 11 and 12 shall be readily available on

board for examination at all times.

Regulation 16
Acceptance of certificates

Refer to resolution A.561(14) on Translation of the text of certificates.



Certificates issued under the authority of a Party shall be accepted by the other
Party for all purposes covered by the present Protocol. They shall be regarded by the

other Party as having the same force as certificates issued by them.

Regulation 17
Privileges

The privileges of the present Protocol may not be claimed in favour of any vessel

unless it holds appropriate valid certificates.

Chapter 11
CONSTRUCTION, WATERTIGHT INTEGRITY AND EQUIPMENT

Regulation 1
Construction

(1) Strength and construction of hull, superstructures, deckhouses, machinery casings,
companionways and any other structures and vessel's equipment shall be sufficient to
withstand all foreseeable conditions of the intended service and shall be to the

satisfaction of the Administration.

(2) The hull of wvessels intended for operation in ice shall be strengthened in

accordance with the anticipated conditions of navigation and area of operation.

(3) Bulkheads, closing devices and closures of openings in these bulkheads, as well as
methods for their testing, shall be in accordance with the requirements of the
Administration. Vessels constructed of material other than wood shall be fitted with a
collision bulkhead and at least with watertight bulkheads bounding the main machinery
space. Such bulkheads shall be extended up to the working deck. In vessels
constructed of wood such bulkheads, which as far as practicable shall be watertight,
shall also be fitted.
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(4) Pipes piercing the collision bulkhead shall be fitted with suitable valves operable
from above the working deck and the valve chest shall be secured at the collision
bulkhead inside the forepeak. No door, manhole, ventilation duct or any other opening

shall be fitted in the collision bulkhead below the working deck.

(5) Where a long forward superstructure is fitted, the collision bulkhead shall be
extended weathertight to the deck next above the working deck. The extension need
not be fitted directly over the bulkhead below provided it is located within the limits
given in regulation I/2(21) and the part of the deck which forms the step is made
effectively weathertight.

(6) The number of openings in the collision bulkhead above the working deck shall
be reduced to the minimum compatible with the design and normal operation of the

vessel. Such openings shall be capable of being closed weathertight.

(7) In vessels of 75 m in length and over, a watertight double bottom shall be fitted,
as far as practicable, between the collision bulkhead and the afterpeak bulkhead.

Regulation 2
Watertight doors

(1) The number of openings in watertight bulkheads, as required by regulation 1(3),
shall be reduced to the minimum compatible with the general arrangements and
operational needs of the vessel; openings shall be fitted with watertight closing
appliances to the satisfaction of the Administration. Watertight doors shall be of an

equivalent strength to the adjacent unpierced structure.

(2) In vessels of less than 45 m in length, such doors may be of the hinged type,
which shall be capable of being operated locally from each side of the door and shall
normally be kept closed at sea. A notice shall be attached to the door on each side

to state that the door shall be kept closed at sea.

(3) In vessels of 45 m in length and over, watertight doors shall be of the sliding



type in:

(a) spaces where it is intended to open them at sea and if located with their sills
below the deepest operating waterline, unless the Administration considers it to
be impracticable or unnecessary taking into account the type and operation of
the vessels; and

(b) the lower part of a machinery space where there is access from it to a shaft tunnel.

Otherwise watertight doors may be of the hinged type.

(4) Sliding watertight doors shall be capable of being operated when the vessel is
listed up to 15° either way.

(5) Sliding watertight doors whether manually operated or otherwise shall be capable
of being operated locally from each side of the door; in vessels of 45 m in length
and over, these doors shall also be capable of being operated by remote control from
an accessible position above the working deck except when the doors are fitted in

crew accommodation spaces.

(6) Means shall be provided at remote operating positions to indicate when a sliding

door is open or closed.

Regulation 3
Hull integrity

(1) External openings shall be capable of being closed so as to prevent water from
entering the vessel. Deck openings which may be open during fishing operations shall
normally be arranged near to the vessel's centreline. However, the Administration may

approve different arrangements if satisfied that the safety of the vessel will not be impaired.
(2) Fish flaps on stern trawlers shall be power-operated and capable of being

controlled from any position which provides an unobstructed view of the operation of
the flaps.
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Regulation 4
Weathertight doors

(1) All access openings in bulkheads of enclosed superstructures and other outer
structures through which water could enter and endanger the vessel, shall be fitted
with doors permanently attached to the bulkhead, framed and stiffened so that the
whole structure is of equivalent strength to the unpierced structure, and weathertight
when closed. The means for securing these doors weathertight shall consist of gaskets
and clamping devices or other equivalent means and shall be permanently attached to
the bulkhead or to the doors themselves, and shall be so arranged that they can be
operated from each side of the bulkhead. The Administration may, without prejudice
to the safety of the crew, permit the doors to be opened from one side only for
freezer rooms, provided that a suitable alarm device is fitted to prevent persons being

trapped in those rooms.

(2) The height above deck of sills in those doorways, in companionways, erections
and machinery casings which give direct access to parts of the deck exposed to the
weather and sea shall be at least 600 mm on the working deck and at least 300 mm
on the superstructure deck. Where operating experience has shown justification and on
approval of the Administration, these heights, except in the doorways giving direct

access to machinery spaces, may be reduced to not less than 380 mm and 150 mm respectively.

Regulation 5

Hatchways closed by wood covers

(1) The height above deck of hatchway coamings shall be at least 600 mm on

exposed parts of the working deck and at least 300 mm on the superstructure deck.

(2) The finished thickness of wood hatchway covers shall include an allowance for
abrasion due to rough handling. In any case, the finished thickness of these covers
shall be at least 4 mm for each 100 mm of unsupported span subject to a minimum

of 40 mm and the width of their bearing surfaces shall be at least 65 mm.

(3) Arrangements for securing wood hatchway covers weathertight shall be provided to



the satisfaction of the Administration.

Regulation 6

Hatchways closed by covers other than wood

(1) The height above deck of hatchway coamings shall be as specified in regulation
5(1). Where operating experience has shown justification, and on the approval by the
Administration, the height of these coamings may be reduced, or the coamings omitted
entirely, provided that the safety of vessels is not thereby impaired. In this case, the
hatchway openings shall be kept as small as practicable and the covers be
permanently attached by hinges or equivalent means and be capable of being rapidly
closed and battened down, or by equally effective arrangements to the satisfaction of

the Administration.

(2) For the purpose of strength calculations, it shall be assumed that hatchway covers
are subjected to the weight of cargo intended to be carried on them or to the
following static loads, whichever is the greater:

(a) 10 kN/m* for vessels of 24 m in length;

(b) 17 kN/m* for vessels of 100 m in length and over.

For intermediate lengths the load values shall be determined by linear
interpolation. The Administration may reduce the loads to not less than 75% of the
above values for covers to hatchways situated on the superstructure deck in a position

abaft a point located 0.25L from the forward perpendicular.

(3) Where covers are made of mild steel, the maximum stress calculated according to
paragraph (2) multiplied by 4.25 shall not exceed the minimum ultimate strength of
the material. Under these loads the deflections shall not be more than 0.0028 times

the span.
(4) Covers made of materials other than mild steel shall be at least of equivalent
strength to those made of mild steel, and their construction shall be of sufficient

stiffness ensuring weathertightness under the loads specified in paragraph (2).

(5) Covers shall be fitted with clamping devices and gaskets sufficient to ensure
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weathertightness, or other equivalent arrangements to the satisfaction of the Administration.

Regulation 7

Machinery space openings

(1) Machinery space openings shall be framed and enclosed by casings of a strength
equivalent to the adjacent superstructure. External access openings therein shall be

fitted with doors complying with the requirements of regulation 4.

(2) Openings other than access openings shall be fitted with covers of equivalent
strength to the unpierced structure, permanently attached thereto and capable of being

closed weathertight.

Regulation 8
Other deck openings

(1) Where it is essential for fishing operations, flush deck scuttles of the screw,
bayonet or equivalent type and manholes may be fitted provided these are capable of
being closed watertight and such devices shall be permanently attached to the adjacent
structure. Having regard to the size and disposition of the openings and the design of
the closing devices, metal-to-metal closures may be fitted if the Administration is

satisfied that they are effectively watertight.

(2) Openings other than hatchways, machinery space openings, manholes and flush
scuttles in the working or superstructure deck shall be protected by enclosed structures
fitted with weathertight doors or their equivalent. Companionways shall be situated as

close as practicable to the centreline of the vessel.

Regulation 9

Ventilators

(1) In vessels of 45 m in length and over, the height above deck of ventilator



coamings, other than machinery space ventilator coamings, shall be at least 900 mm
on the working deck and at least 760 mm on the superstructure deck. In vessels of
less than 45 m in length, the height of these coamings shall be 760 mm and 450

mm respectively. The height above deck of machinery space ventilator openings shall

be to the satisfaction of the Administration.

(2) Coamings of ventilators shall be of equivalent strength to the adjacent structure
and capable of being closed weathertight by closing appliances permanently attached to
the ventilator or adjacent structure. Where the coaming of any ventilator exceeds 900

mm in height, it shall be specially supported.

(3) Closing appliances in vessels of 45 m in length and over need not be fitted to
ventilators the coamings of which extend to more than 4.5 m above the working deck
or more than 2.3 m above the superstructure deck unless specifically required by the
Administration. In vessels of less than 45 m in length, closing appliances need not be
fitted to ventilators the coamings of which extend to more than 3.4 m above the
working deck or more than 1.7 m above the superstructure deck. If the Administration
is satisfied that it is unlikely that water will enter the vessel through machinery space

ventilators, closing appliances to such ventilators may be omitted.

Regulation 10
Air pipes

(1) Where air pipes to tanks and void spaces below deck extend above the working
or the superstructure decks, the exposed parts of the pipes shall be of strength
equivalent to the adjacent structures and fitted with appropriate protection. Openings of
air pipes shall be provided with means of closing, permanently attached to the pipe or

adjacent structure.

(2) The height of air pipes above deck to the point where water may have access
below shall be at least 760 mm on the working deck and at least 450 mm on the
superstructure deck. The Administration may accept reduction of the height of an air

pipe to avoid interference with the fishing operations.
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Regulation 11

Sounding devices

(1) Sounding devices, to the satisfaction of the Administration, shall be fitted:
(a) to the bilges of those compartments which are not readily accessible at all
times during the voyage; and

(b) to all tanks and cofferdams.

(2) Where sounding pipes are fitted, their upper ends shall be extended to a readily
accessible position and, where practicable, above the working deck. Their openings
shall be provided with permanently attached means of closing. Sounding pipes which
are not extended above the working deck shall be fitted with automatic self-closing

devices.

Regulation 12

Sidescuttles and windows

(1) Sidescuttles to spaces below the working deck and to spaces within the enclosed
structures on that deck shall be fitted with hinged deadlights capable of being closed
watertight.

(2) No sidescuttle shall be fitted in such a position that its sill is less than 500 mm

above the deepest operating waterline.

(3) Sidescuttles fitted less than 1,000 mm above the deepest operating waterline shall
be of the fixed type.

(4) Sidescuttles, together with their glasses and deadlights shall be of an approved

construction. Those prone to be damaged by fishing gear shall be suitably protected.

(5) Toughened safety glass or its equivalent shall be used for the wheelhouse

windows.



(6) The Administration may accept sidescuttles and windows without deadlights in side
and aft bulkheads of deckhouses located on or above the working deck, if satistied

that the safety of the vessel will not be impaired.

Regulation 13
Inlets and discharges

(1) Discharges led through the shell either from spaces below the working deck or
from within enclosed superstructures or deckhouses on the working deck fitted with
doors complying with the requirements of regulation 4 shall be fitted with accessible
means for preventing water from passing inboard. Normally each separate discharge
shall have an automatic non-return valve with a positive means of closing it from an
accessible position. Such a valve is not required if the Administration considers that
the entry of water into the vessel through the opening is not likely to lead to
dangerous flooding and that the thickness of the piping is sufficient. The means for
operating the positive action valve shall be provided with an indicator showing

whether the valve is open or closed.

(2) In manned machinery spaces main and auxiliary sea inlets and discharges essential
for the operation of machinery may be controlled locally. The controls shall be
accessible and shall be provided with indicators showing whether the valves are open

or closed.

(3) Fittings attached to the shell and the valves required by this regulation shall be of
steel, bronze or other approved ductile material. All pipes between the shell and the
valves shall be of steel, except that in spaces other than machinery spaces of vessels
constructed of material other than steel the Administration may approve the use of

other materials.

Regulation 14
Freeing ports

(1) Where bulwarks on weather parts of the working deck form wells, the minimum
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freeing port area (A) in square metres on each side of the vessel for each well on
the working deck shall be determined in relation to the length (#) and height of
bulwark in the well as follows:
(a) A =0.07 Z (#need not be taken as greater than 0.7L).
(b) (1) Where the bulwark is more than 1,200 mm in average height, the required
area shall be increased by 0.004 m’ per metre of length of well for each
100 mm difference in height
(1)) Where the bulwark is less than 900 mm in average height, the required area
may be decreased by 0.004 m® per metre of length of well for each 100

mm difference in height.

(2) The freeing port area calculated according to paragraph (1) shall be increased
where the Administration considers that the vessel's sheer is not sufficient to ensure

that the deck is rapidly and effectively freed of water.

(3) Subject to the approval of the Administration the minimum freeing port area for
each well on the superstructure deck shall be not less than one half the area (A)

given in paragraph (1).

(4) Freeing ports shall be so arranged along the length of bulwarks as to ensure that
the deck is freed of water most rapidly and effectively. Lower edges of freeing ports

shall be as near the deck as practicable.

(5) Poundboards and means for stowage of the fishing gear shall be arranged so that
the effectiveness of freeing ports will not be impaired. Poundboards shall be so
constructed that they can be locked in position when in use and shall not hamper the

discharge of shipped water.

(6) Freeing ports over 300 mm in depth shall be fitted with bars spaced not more
than 230 mm or less than 150 mm apart or provided with other suitable protective
arrangements. Freeing port covers, if fitted, shall be of approved construction. If
devices are considered necessary for locking freeing port covers during fishing
operations, they shall be to the satisfaction of the Administration and easily operable

from a readily accessible position.



(7) In vessels intended to operate in areas subject to icing, covers and protective
arrangements for freeing ports shall be capable of being easily removed to restrict ice
accretion. The size of openings and means provided for removal of these protective

arrangements shall be to the satisfaction of the Administration.

Regulation 15

Anchor and mooring equipment

Anchor equipment designed for quick and safe operation shall be provided which
shall consist of anchoring equipment, anchor chains or wire ropes, stoppers and a
windlass or other arrangements for dropping and hoisting the anchor and for holding
the vessel at anchor in all foreseeable service conditions. Vessels shall also be
provided with adequate mooring equipment for safe mooring in all operating
conditions. Anchor and mooring equipment shall be to the satisfaction of the

. . . 64
Administration.””

Chapter III
STABILITY AND ASSOCIATED SEAWORTHINESS

Regulation 1

General

Vessels shall be so designed and constructed that the requirements of this chapter
will be satisfied in the operating conditions referred to in regulation 7. Calculations of

the righting lever curves shall be to the satisfaction of the Administration.”’

Regulation 2

See annex |l, Recommended practice for anchor and mooring equipment, of part B of the Code of
Safety for Fishermen and Fishing Vessels, 2005.

See part B, chapter 2, section 2.1 of the International Code on Intact Stability, 2008, adopted by
the Maritime Safety Committee of the Organization by resolution MSC.267(85) and the Code of
practice concerning the accuracy of stability information for fishing vessels, adopted by the
Organization by resolution A.267(VII).
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Stability criteria

(1) The following minimum stability criteria shall be met unless the Administration is
satisfied that operating experience justifies departures therefrom:

(a) the area under the righting lever curve (GZ curve) shall not be less than
0.055 m-rad up to 30° angle of heel and not less than 0.09 m-rad up to 40°
or the angle of flooding Oy if this angle is less than 40°. Additionally, the
area under the righting lever curve (GZ curve) between the angles of heel of
30° and 40° or between 30° and Oy, if this angle is less than 40° shall not
be less than 0.03 m-rad. ©f is the angle of heel at which openings in the
hull, superstructure or deckhouses which cannot rapidly be closed weathertight
commence to immerse. In applying this criterion, small openings through
which progressive flooding cannot take place need not be considered as open;

(b) the righting level GZ shall be at least 200 mm at an angle of heel equal to
or greater than 30°;

(c) the maximum righting lever GZu.x shall occur at an angle of heel preferably
exceeding 30° but not less than 25°;

(d) the initial metacentric height GM shall not be less than 350 mm for single
deck vessels. In vessels with complete superstructure or vessels of 70 m in
length and over, the metacentric height may be reduced to the satisfaction of

the Administration but in no case shall be less than 150 mm.

(2) Where arrangements other than bilge keels are provided to limit the angles of roll,
the Administration shall be satisfied that the stability criteria given in paragraph (1)

are maintained in all operating conditions.
(3) Where ballast is provided to ensure compliance with paragraph (1), its nature and
arrangement shall be to the satisfaction of the Administration.

Regulation 3

Flooding of fish-holds

The angle of heel at which progressive flooding of fish-holds could occur through

hatches which remain open during fishing operations and which cannot rapidly be



closed shall be at least 20° unless the stability criteria of regulation 2(1) can be

satisfied with the respective fish-holds partially or completely flooded.

Regulation 4
Particular fishing methods

Vessels engaged in particular fishing methods where additional external forces are
imposed on the vessel during fishing operations, shall meet the stability criteria of

regulation 2(1) increased, if necessary, to the satisfaction of the Administration.

Regulation 5

Severe wind and rolling

Vessels shall be able to withstand, to the satisfaction of the Administration, the
effect of severe wind and rolling in associated sea conditions taking account of the

seasonal weather conditions, the sea states in which the vessel will operate, the type

. . 66
of vessel and its mode of operation.”

Regulation 6
Water on deck

Vessels shall be able to withstand, to the satisfaction of the Administration, the
effect of water on deck, taking account of the seasonal weather conditions, the sea

states in which the vessel will operate, the type of vessel and its mode of operation.”’

Regulation 7

Operating conditions

See part B, chapter 2, paragraph 2.1.4 of the International Code on Intact Stability, 2008, adopted
by the Maritime Safety Committee of the Organization by resolution MSC.267(85).

See the Guidance on a method of calculation of the effect of water on deck, contained in

recommendation 1 of attachment 3 to the Final Act of the International Conference on Safety of
Fishing Vessels, 1993, as reproduced in Attachment 3 to this consolidated text
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(1) The number and type of operating conditions to be considered shall be to the
satisfaction of the Administration and shall include the following, as appropriate:
(a) departure for the fishing grounds with full fuel, stores, ice, fishing gear, etc.;
(b) departure from the fishing grounds with full catch;
(c) arrival at home port with full catch and 10% stores, fuel, etc.; and
(d) arrival at home port with 10% stores, fuel, etc. and a minimum catch, which
shall normally be 20% of full catch but may be up to 40%, provided the

Administration is satisfied that operating patterns justify such a value.

(2) In addition to the specific operating conditions given in paragraph (1) the
Administration shall also be satisfied that the minimum stability criteria given in
regulation 2 are met under all other actual operating conditions including those which
produce the lowest values of the stability parameters contained in these criteria. The
Administration shall also be satisfied that those special conditions associated with a
change in the vessel's mode or areas of operation which affect the stability

considerations of this chapter are taken into account.

(3) Concerning the conditions referred to in paragraph (1), the calculations shall
include the following:
(a) allowance for the weight of the wet fishing nets and tackle, etc. on the deck;
(b) allowance for ice accretion, if anticipated, in accordance with the provisions of
regulation §;
(c) homogeneous distribution of the catch, unless this is inconsistent with practice;
(d) catch on deck, if anticipated, in operating conditions referred to in paragraph
(1)(b) and (c) and paragraph (2);
(e) water ballast if carried either in tanks which are especially provided for this
purpose or in other tanks also equipped for carrying water ballast; and
(f) allowance for the free surface effect of liquids and, if applicable, catch

carried.

Regulation 8

Ice accretion

(1) For vessels operating in areas where ice accretion is likely to occur the following



icing allowance shall be made in the stability calculations:”

(a) 30 kg/m* on exposed weather decks and gangways;

(b) 7.5 kg/m* for projected lateral area of each side of the vessel above the water
plane;

(c) the projected lateral area of discontinuous surfaces of rail, spars (except masts)
and rigging of vessels having no sails and the projected lateral area of other
small objects shall be computed by increasing the total projected area of

continuous surfaces by 5% and the static moments of this area by 10%.

(2) Vessels intended for operation in areas where ice accretion is known to occur
shall be:
(a) designed to minimize the accretion of ice; and

(b) equipped with such means for removing ice as the Administration may require.

Regulation 9
Inclining test

(1) Every vessel shall undergo an inclining test upon its completion and the actual
displacement and position of the centre of gravity shall be determined for the lightship

condition.

(2) Where alterations are made to a vessel affecting its lightship condition and the
position of the centre of gravity, the vessel shall, if the Administration considers this

necessary, be re-inclined and the stability information revised.

(3) The Administration may allow the inclining test of an individual vessel to be
dispensed with, provided basic stability data are available from the inclining test of a
sister ship and it is shown, to the satisfaction of the Administration, that reliable

stability information for the exempted vessel can be obtained from such basic data.

For sea areas, where ice accretion may occur and modifications of the icing allowance are
suggested, see the Guidance relating to ice accretion, contained in recommendation 2 of
attachment 3 to the Final Act of the International Conference on Safety of Fishing Vessels, 1993,
as reproduced in attachment 3 to this consolidated text, and part B, chapter 6, section 6.3 of, and
annex 2 to, the Intemational Code on Intact Stability, 2008, adopted by the Maritime Safety
Committee of the Organization by resolution MSC.267(85).
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Regulation 10
Stability information

(1) Suitable stability information shall be supplied to enable the skipper to assess with
ease and certainty the stability of the vessel under various operating conditions.” Such
information shall include specific instructions to the skipper warning him of those
operating conditions which could adversely affect either the stability or the trim of the
vessel. A copy of the stability information shall be submitted to the Administration

for approval.”

(2) The approved stability information shall be kept on board, readily accessible at all
times and inspected at the periodical surveys of the vessel to ensure that it has been

approved for the actual operating conditions.

(3) Where alterations are made to a vessel affecting its stability, revised stability
calculations shall be prepared and submitted to the Administration for approval. If the
Administration decides that the stability information must be revised, the new

information shall be supplied to the skipper and the superseded information removed.

Regulation 11
Portable fish-hold divisions

The catch shall be properly secured against shifting which could cause dangerous
trim or heel of the vessel. The scantlings of portable fish-hold divisions, if fitted,

shall be to the satisfaction of the Administration.”

Regulation 12

See the Guidance on stability information, contained in recommendation 3 of attachment 3 to the
Final Act of the International Conference on Safety of Fishing Vessels, 1993, as reproduced in
attachment 3 to this consolidated text, and part B, chapter 6, section 6.3 of, and annex 2 to, the
International Code on Intact Stability, 2008, adopted by the Maritime Safety Committee of the
Organization by resolution MSC.267(85)

See the Code of practice concerning the accuracy of stability information for fishing vessels,
adopted by the Organization by resolution A.267(VIII).

10 See appendix V, Recommended practice on portable fish hold divisions, of the Recommendation on
intact stability of fishing vessels, adopted by the Organization by resolution A.168(ES.IV), as
amended by resolution A.268(VIII).



Bow height

The bow height shall be sufficient, to the satisfaction of the Administration, to
prevent the excessive shipping of water and shall be determined taking account of the
seasonal weather conditions, the sea states in which the vessel will operate, the type

. . 72
of vessel and its mode of operation.”

Regulation 13

Maximum permissible operating draught

A maximum permissible operating draught shall be approved by the Administration
and shall be such that, in the associated operating condition, the stability criteria of

this chapter and the requirements of chapters Il and VI, as appropriate, are satisfied.

Regulation 14
Subdivision and damage stability

Vessels of 100 m in length and over, where the total number of persons carried
is 100 or more, shall be capable, to the satisfaction of the Administration, of
remaining afloat with positive stability, after the flooding of any one compartment
assumed damaged, having regard to the type of vessel, the intended service and area

. 73
of operation.”

Chapter 1V
MACHINERY AND ELECTRICAL INSTALLATIONS AND
PERIODICALLY UNATTENDED MACHINERY SPACES

1 See the Guidance on a method of calculation of bow height, contained in recommendation 4 of

attachment 3 to the Final Act of the International Conference on Safety of Fishing Vessels, 1993,
as reproduced in attachment 3 to this consolidated text.
12 See the Guidance on subdivision and damage stability calculations, contained in recommendation 5 of
attachment 3 to the Final Act of the International Conference on Safety of Fishing Vessels, 1993.
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PART A
GENERAL

Regulation 1
Application

The provisions of this chapter shall apply to vessels of 45 m in length and over.

Regulation 2

Definitions

(1) Main steering gear is the machinery, the steering gear power units, if any, and
ancillary equipment and the means of applying torque to the rudder stock (e.g. tiller
or quadrant) necessary for effecting movement of the rudder for the purpose of

steering the vessel under normal service conditions.

(2) Auxiliary means of activating the rudder is the equipment which is provided for
effecting movement of the rudder for the purpose of steering the vessel in the event

of failure of the main steering gear.

(3) Steering gear power unit means, in the case of:
(a) electric steering gear, an electric motor and its associated electrical equipment
(b) electro-hydraulic steering gear, an electric motor and its associated electrical
equipment and connected pump; and

(c) other hydraulic steering gear, a driving engine and connected pump.

(4) Maximum ahead service speed is the greatest speed which the vessel is designed

to maintain in service at sea at its maximum permissible operating draught.

(5) Maximum astern speed is the speed which it is estimated the vessel can attain at

the designed maximum astern power at its maximum permissible operating draught.

(6) Fuel oil unit is the equipment used for the preparation of fuel oil for delivery to



an oil~fired boiler, or equipment used for the preparation of oil for delivery to an
internal combustion engine, and includes any oil pressure pumps, filters and heaters

dealing with oil at a pressure greater than 0.18 N/mm?.

(7) Normal operational and habitable conditions means conditions under which the
vessel as a whole, its machinery services, means of main and auxiliary propulsion,
steering gear and associated equipment, aids to safe navigation and to limit the risks
of fire and flooding, internal and external means of communicating and signalling,
means of escape and winches for rescue boats, are in proper working order and the

minimum comfortable conditions of habitability are satisfactory.

(8) Dead ship condition is the condition under which the main propulsion plant,

boilers and auxiliaries are not in operation due to the absence of power.

(9) Main switchboard is a switchboard directly supplied by the main source of

electrical power and intended to distribute electrical energy.

(10)  Periodically unattended machinery spaces means those spaces containing main
propulsion and associated machinery and all sources of main electrical supply which

are not at all times manned under all operating conditions, including manoeuvring.

Regulation 3

General

Machinery installations

(1) Main propulsion, control, steam pipe, fuel oil, compressed air, electrical and
refrigeration systems; auxiliary machinery; boilers and other pressure vessels; piping
and pumping arrangements; steering equipment and gears, shafts and couplings for
power transmission shall be designed, constructed, tested, installed and serviced to the
satisfaction of the Administration. This machinery and equipment, as well as lifting
gear, winches, fish handling and fish processing equipment shall be protected so as to
reduce to a minimum any danger to persons on board. Special attention shall be paid

to moving parts, hot surfaces and other dangers.
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(2) Machinery spaces shall be so designed as to provide safe and free access to all
machinery and its controls as well as to any other parts which may require servicing.

Such spaces shall be adequately ventilated.

(3) (a) Means shall be provided whereby the operational capability of the propulsion
machinery can be sustained or restored even though one of the essential
auxiliaries becomes inoperative. Special consideration shall be given to the
functioning of:

(1) the arrangements which supply fuel oil pressure for main propulsion
machinery;

(1)) the normal sources of lubricating oil pressure;

(i11) the hydraulic, pneumatic and electrical means for the control of main
propulsion machinery including controllable pitch propellers;

(iv) the sources of water pressure for main propulsion cooling systems; and,

(v) an air compressor and an air receiver for starting or control purposes,

provided that the Administration may, having regard to overall safety

considerations, accept a partial reduction in capability in lieu of full normal

operation.

(b) Means shall be provided whereby the machinery can be brought into operation

from the dead ship condition without external aid.

(4) Main propulsion machinery and all auxiliary machinery essential to the propulsion
and the safety of the vessel shall, as fitted, be capable of operating whether the
vessel is upright or listed up to 15° either way under static conditions and up to
22.5° either way under dynamic conditions, i.e. when rolling either way and
simultaneously pitching (inclined dynamically) up to 7.5° by bow or stern. The
Administration may permit deviation from these angles, taking into consideration the

type, size and service conditions of the vessel.
(5) Special consideration shall be given to the design, construction and installation of
propulsion machinery systems so that any mode of their vibrations shall not cause

undue stresses in such machinery systems in the normal operating ranges.

Electrical installations



(6) The design and construction of electrical installations shall be such as to provide:
(a) the services necessary to maintain the vessel in normal operational and
habitable conditions without having recourse to an emergency source of power;
(b) the services essential to safety when failure of the main source of electrical
power occurs; and

(c) protection of the crew and vessel from electrical hazards.

(7) The Administration shall be satisfied that regulations 16 to 18 are uniformly

implemented and applied.”
Periodically unattended machinery spaces

(8) Regulations 19 to 24 shall apply, in addition to regulations 3 to 18 and V/I to

V/44, to vessels with periodically unattended machinery spaces.

(9) Measures shall be taken, to the satisfaction of the Administration, to ensure that
all equipment is functioning in a reliable manner in all operating conditions, including
manoeuvring, and that arrangements to the satisfaction of the Administration are made

for regular inspections and routine tests to ensure continuous reliable operation.

(10)  Vessels shall be provided with documentary evidence, to the satisfaction of the
Administration, of their fitness to operate with periodically unattended machinery

spaces.

PART B
MACHINERY INSTALLATIONS

(See also regulation 3)

Regulation 4
Machinery

13 See also the recommendation published by the International Electrotechnical Commission and, in

particular, Publication 60092, Electrical installations in ships.
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(1) Main and auxiliary machinery essential for the propulsion and safety of the vessel

shall be provided with effective means of control.

(2) Internal combustion engines of a cylinder diameter greater than 200 mm or a
crankcase volume greater than 0.6 m’ shall be provided with crankcase explosion

relief valves of an approved type with sufficient relief area.

(3) Where main or auxiliary machinery including pressure vessels or any parts of such
machinery are subject to internal pressure and may be subject to dangerous
overpressure, means shall be provided, where applicable, which will protect against

such excessive pressure.

(4) All gearing and every shaft and coupling used for transmission of power to
machinery essential for the propulsion and safety of the vessel or the safety of
persons on board shall be so designed and constructed that it will withstand the
maximum working stresses to which it may be subjected in all service conditions.
Due consideration shall be given to the type of engines by which it is driven or of

which it forms part.

(5) Main propulsion machinery and, where applicable, auxiliary machinery shall be
provided with automatic shut-off arrangements in the case of failures, such as
lubricating oil supply failure, which could lead rapidly to damage, complete breakdown
or explosion. An advance alarm shall also be provided so that warning is given
before automatic shut-off, but the Administration may permit provisions for overriding
automatic shut-off devices. The Administration may also exempt vessels from the
provisions of this paragraph, giving consideration to the type of vessel or its specific

service.

Regulation 5

Means of going astern’>)

14 See the Recommendation on the provision and the display of manoeuvring information on board

ships, adopted by the Organization by resolution A.601(15) and Standards for ship manoeuvrability,
adopted by the Maritime Safety Committee of the Organization by resolution MSC.137(76).



(1) Vessels shall have sufficient power for going astern to secure proper control of

the vessel in all normal circumstances.

(2) The ability of the machinery to reverse the direction of thrust of the propeller in
sufficient time and so to bring the vessel to rest within a reasonable distance from

maximum ahead service speed shall be demonstrated at sea.

Regulation 6

Steam boilers, feed systems and steam piping arrangements

(1) Every steam boiler and every unfired steam generator shall be provided with not
less than two safety valves of adequate capacity. Provided that the Administration
may, having regard to the output or any other features of any steam boiler or unfired
steam generator, permit only one safety valve to be fitted if satisfied that adequate

protection against overpressure is thereby provided.

(2) Every oil-fired steam boiler which is intended to operate without manual
supervision shall have safety arrangements which shut off the fuel supply and give an

alarm in the case of low water level, air supply failure or flame failure.

(3) The Administration shall give special consideration to steam boiler installations to
ensure that feed systems, monitoring devices and safety provisions are adequate in all
respects to ensure the safety of boilers, steam pressure vessels and steam piping

arrangements.
Regulation 7
Communication between the wheelhouse and machinery space
Two separate means of communication between the wheelhouse and the machinery

space control platform shall be provided, one of which shall be an engine-room

telegraph.
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Regulation 8

Wheelhouse control of propulsion machinery

(1) Where remote control of propulsion machinery is provided from the wheelhouse,

the following shall apply:

(a)

(b)

(©)

(d)

(e)

®

(2

(h)

under all operating conditions, including manoeuvring, the speed, direction of
thrust and, if applicable, the pitch of the propeller shall be fully controllable
from the wheelhouse;

the remote control referred to in subparagraph (a) shall be performed by
means of a control device to the satisfaction of the Administration with, where
necessary, means of preventing overload of the propulsion machinery;

the main propulsion machinery shall be provided with an emergency stopping
device in the wheelhouse and independent from the wheelhouse control system
referred to in subparagraph (a);

remote control of the propulsion machinery shall be possible only from one
station at a time; at any control station, interlocked control units may be
permitted. There shall be at each station an indicator showing which station is
in control of the propulsion machinery. The transfer of control between the
wheelhouse and machinery spaces shall be possible only in the machinery
space or control room;

indicators shall be fitted in the wheelhouse for:

(1) propeller speed and direction in the case of fixed propellers;

(i1) propeller speed and pitch position in the case of controllable pitch propellers; and
(ii1)) advance alarm as required in regulation 4(5);

it shall be possible to control the propulsion machinery locally even in the
case of failure in any part of the remote control system;

unless the Administration considers it impracticable, the design of the remote
control system shall be such that, if it fails, an alarm will be given and the
pre-set speed and direction of thrust will be maintained until local control is
in operation;

special arrangements shall be provided to ensure that automatic starting shall
not exhaust the starting possibilities. An alarm shall be provided to indicate
low starting air pressure and shall be set at a level which will still permit

main engine starting operations.



(2) Where the main propulsion and associated machinery including sources of main
electrical supply are provided with various degrees of automatic or remote control and
are under continuous manned supervision from a control room, the control room shall
be so designed, equipped and installed that the machinery operation will be as safe

and effective as if it were under direct supervision.

(3) In general, automatic starting, operational and control systems shall include means
for manually overriding the automatic means, even in the case of failure of any part

of the automatic and remote control system.

Regulation 9

Air pressure systems

(1) Means shall be provided to prevent excess pressure in any part of compressed air
systems and wherever water-jackets or casings of air compressors and coolers might
be subjected to dangerous excess pressure due to leakage into them from air pressure

parts. Suitable pressure-relief arrangements shall be provided.
(2) The main starting air arrangements for main propulsion internal combustion
engines shall be adequately protected against the effects of backfiring and internal
explosion in the starting air pipes.
(3) All discharge pipes from starting air compressors shall lead directly to the starting
air receivers and all starting pipes from the air receivers to main or auxiliary engines
shall be entirely separate from the compressor discharge pipe system.
(4) Provision shall be made to reduce to a minimum the entry of oil into the air
pressure systems and to drain these systems.

Regulation 10

Amrangements for fuel oil, lubricating oil and other flammable oils

(1) Fuel oil which has a flashpoint of less than 60°C (closed cup test) as determined
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by an approved flashpoint apparatus shall not be used as fuel, except in emergency

generators, in which case the flashpoint shall be not less than 43°C. Provided that the
Administration may permit the general use of fuel oil having a flashpoint of not less
than 43°C subject to such additional precautions as it may consider necessary and on
condition that the temperature of the space in which such fuel is stored or used shall

not rise to within 10°C below the flashpoint of the fuel.

(2) Safe and efficient means of ascertaining the amount of fuel oil contained in any
oil tank shall be provided. If sounding pipes are installed, their upper ends shall
terminate in safe positions and shall be fitted with suitable means of closure. Gauges
made of glass of substantial thickness and protected with a metal case may be used,
provided that automatic closing valves are fitted. Other means of ascertaining the
amount of fuel oil contained in any fuel oil tank may be permitted providing their

failure or overfilling of the tanks will not permit release of fuel.

(3) Provision shall be made to prevent overpressure in any oil tank or in any part of
the fuel oil system including the filling pipes. Relief valves and air or overflow pipes

shall discharge to a position and in a manner which is safe.

(4) Subject to the satisfaction of the Administration, fuel oil pipes which, if damaged,
would allow oil to escape from a storage, settling or daily service tank situated above
the double bottom, shall be fitted with a cock or valve on the tank capable of being
closed from a safe position outside the space concerned in the event of a fire arising
in the space in which such tanks are situated. In the special case of deep tanks
situated in any shaft or pipe tunnel or similar space, valves on the tank shall be
fitted but control in the event of fire may be effected by means of an additional
valve on the pipe or pipes outside the tunnel or similar space. If such additional
valve is fitted in the machinery space, it shall be capable of being operated outside

this space.

(5) Pumps forming part of the fuel oil system shall be separate from any other
system and the connections of any such pumps shall be provided with an efficient
relief valve which shall be in closed circuit. Where fuel oil tanks are alternatively
used as liquid ballast tanks, proper means shall be provided to isolate the fuel oil and

ballast systems.



(6) No oil tank shall be situated where spillage or leakage therefrom can constitute a
hazard by falling on heated surfaces. Precautions shall be taken to prevent any oil
that may escape under pressure from any pump, filter or heater from coming into

contact with heated surfaces.

(7) (a) Fuel oil pipes and their valves and fittings shall be steel or other equivalent
material, provided that restricted use of flexible pipes may be permitted in
positions where the Administration is satisfied that they are necessary. Such
flexible pipes and end attachments shall be of adequate strength and shall, to
the satisfaction of the Administration, be constructed of approved fire-resistant
materials or have fire-resistant coatings.

(b) Where necessary, fuel oil and lubricating oil pipelines shall be screened or
otherwise suitably protected to avoid, as far as practicable, oil spray or oil
leakage on heated surfaces or into machinery air intakes. The number of joints

in piping systems shall be kept to a minimum.

(8) As far as practicable, fuel oil tanks shall be part of the vessel's structure and
shall be located outside machinery spaces of category A. Where fuel oil tanks, other
than double bottom tanks, are necessarily located adjacent to or within machinery
spaces of category A, at least one of their vertical sides shall be contiguous to the
machinery space boundaries, and shall preferably have a common boundary with the
double bottom tanks, where fitted, and the area of the tank boundary common with
the machinery space shall be kept to a minimum. When such tanks are sited within
the boundaries of machinery spaces of category A, they shall not contain fuel oil
having a flashpoint of less than 60°C (closed cup test). In general, the use of
free-standing fuel oil tanks shall be avoided in fire hazard areas and, particularly, in
machinery spaces of category A. When free-standing fuel oil tanks are permitted, they
shall be placed in an oil-tight spill tray of ample size having a suitable drain pipe

leading to a suitably sized spill oil tank.

(9) The ventilation of machinery spaces shall be sufficient under all normal conditions

to prevent accumulation of oil vapour.

(10)  The arrangements for the storage, distribution and use of oil employed in

- 301 —



- 302 —

pressure lubrication systems shall be to the satisfaction of the Administration. Such
arrangements in machinery spaces of category A and, wherever practicable, in other
machinery spaces shall at least comply with the provisions of paragraphs (1), (3), (6)
and (7) and, in so far as the Administration may consider necessary, with paragraphs
(2) and (4). This does not preclude the use of sight flow glasses in lubrication

systems provided they are shown by test to have a suitable degree of fire resistance.

(11)  The arrangements for the storage, distribution and use of flammable oils
employed under pressure in power transmission systems other than oils referred to in
paragraph (10) in control and activating systems and heating systems shall be to the
satisfaction of the Administration. In locations where means of ignition are present,
such arrangements shall at least comply with the provisions of paragraphs (2) and (6)
and with the provisions of paragraphs (3) and (7) in respect of strength and

construction.

(12)  Fuel oil, lubricating oil and other flammable oils shall not be carried in

forepeak tanks.

Regulation 11

Bilge pumping arrangements

(1) An efficient bilge pumping plant shall be provided which under all practical
conditions shall be capable of pumping from and draining any watertight compartment
which is neither a permanent oil tank nor a permanent water tank whether the vessel
i1s upright or listed. Wing suctions shall be provided if necessary for that purpose.
Arrangements shall be provided for easy flow of water to the suction pipes. Provided
the Administration is satisfied that the safety of the vessel is not impaired the bilge

pumping arrangements may be dispensed with in particular compartments.

(2) (a) At least two independently driven power bilge pumps shall be provided, one
of which may be driven by the main engine. A ballast pump or other general
service pump of sufficient capacity may be used as a power driven bilge
pump.

(b) Power bilge pumps shall be capable of giving a speed of water of at least 2



m/s through the main bilge pipe which shall have an internal diameter of at

least:
d =25+ 1.68 \/L(E+ D)

where: d is the internal diameter in millimetres; and L, B and D are in
metres.

However, the actual internal diameter of the bilge main may be rounded off
to the nearest standard size acceptable to the Administration.

(c) Each of the bilge pumps provided in accordance with this regulation shall be
provided with a direct bilge suction, one of these suctions drawing from the
port side of the machinery space and the other from the starboard side, except
that in the case of a vessel of less than 75 m in length only one bilge pump
need be provided with a direct bilge suction.

(d) No bilge suction shall have an inside diameter of less than 50 mm. The
arrangement and sizing of the bilge system shall be such that the full rated
capacity of the pump specified above can be applied to each of the watertight

compartments located between the collision and afterpeak bulkheads.

(3) A bilge ejector in combination with an independently driven high pressure
seawater pump may be installed as a substitute for one independently driven bilge
pump required by paragraph (2)(a), provided this arrangement is to the satisfaction of

the Administration.

(4) In vessels, where fish handling or processing may cause quantities of water to

accumulate in enclosed spaces, adequate drainage shall be provided.

(5) Bilge pipes shall not be led through fuel oil, ballast or double bottom tanks,

unless these pipes are of heavy gauge steel construction.

(6) Bilge and ballast pumping systems shall be arranged so as to prevent water
passing from the sea or from water ballast spaces into holds or into machinery spaces
or from one watertight compartment to another. The bilge connection to any pump
which draws from the sea or from water ballast spaces shall be fitted with either a

non-return valve or a cock which cannot be opened simultaneously either to the bilges
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and to the sea or to the bilges and water ballast spaces. Valves in bilge distribution

boxes shall be of a non-return type.

(7) Any bilge pipe piercing a collision bulkhead shall be fitted with a positive means
of closing at the bulkhead with remote control from the working deck with an
indicator showing the position of the valve provided that, if the valve is fitted on the
after side of the bulkhead and is readily accessible under all service conditions, the

remote control may be dispensed with.

Regulation 12

Protection against noise

Measures shall be taken to reduce the effects of noise upon personnel in

machinery spaces to levels satisfactory to the Administration.”

Regulation 13

Steering gear

(1) Vessels shall be provided with a main steering gear and an auxiliary means of
actuating the rudder to the satisfaction of the Administration. The main steering gear
and the auxiliary means of actuating the rudder shall be arranged so that, so far as is
reasonable and practicable, a single failure in one of them will not render the other

one inoperative.

(2) Where the main steering gear comprises two or more identical power units, an
auxiliary steering gear need not be fitted if the main steering gear is capable of
operating the rudder as required by paragraph (10) when any one of the units is out

of operation. Each of the power units shall be operated from a separate circuit.

(3) The position of the rudder, if power operated, shall be indicated in the

wheelhouse. The rudder angle indication for power-operated steering gear shall be

See the Code on Noise Levels on Board Ships, adopted by the Organization by resolution
A.468(XIl) and the Code on Noise Levels on Board Ships, adopted by the Maritime Safety
Committee of the Organization by resolution MSC.337(91), as appropriate.



independent of the steering gear control system.

(4) In the event of failure of any of the steering gear units, an alarm shall be given

in the wheelhouse.

(5) Indicators for running indication of the motors of electric and electrohydraulic
steering gear shall be installed in the wheelhouse. Short circuit protection, an overload
alarm and a no-voltage alarm shall be provided for these circuits and motors.
Protection against excess current, if provided, shall be for not less than twice the full
load current of the motor or circuit so protected, and shall be arranged to permit the

passage of the appropriate starting currents.

(6) The main steering gear shall be of adequate strength and sufficient to steer the
vessel at maximum service speed. The main steering gear and rudder stock shall be
so designed that they will not be damaged at maximum speed astern or by

manoeuvring during fishing operations.

(7) The main steering gear shall, with the vessel at its maximum permissible operating
draught, be capable of putting the rudder over from 35° on one side to 35° on the
other side with the vessel running ahead at maximum service speed. The rudder shall
be capable of being put over from 35° on either side to 30° on the other side in not
more than 28 s, under the same conditions. The main steering gear shall be operated

by power where necessary to fulfil these requirements.

(8) The main steering gear power unit shall be arranged to start either by manual
means in the wheelhouse or automatically when power is restored after a power

failure.

(9) The auxiliary means for actuating the rudder shall be of adequate strength and
sufficient to steer the vessel at navigable speed and capable of being brought speedily

into action in an emergency.
(10)  The auxiliary means for actuating the rudder shall be capable of putting the

rudder over from 15° on one side to 15° on the other side in not more than 60 s

with the vessel running at one-half of its maximum service speed ahead or 7 knots
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whichever is the greater. The auxiliary means for actuating the rudder shall be

operated by power, where necessary, to fulfil these requirements.

(11)  Electric or electrohydraulic steering gear in vessels of 75 m in length and
over shall be served by at least two circuits fed from the main switchboard and these

circuits shall be as widely separated as possible.

Regulation 14

Engineers' alarm

In vessels of 75 m in length and over, an engineers' alarm shall be provided to
be operated from the engine control room or at the manoeuvring platform as

appropriate, and shall be clearly audible in the engineers' accommodation.

Regulation 15

Refrigeration systems for the preservation of the catch

(1) Refrigeration systems shall be so designed, constructed, tested and installed as to
take account of the safety of the system and also the emission of chlorofluorocarbons
(CFCs) or any other ozone-depleting substances from the refrigerant held in quantities
or concentrations which are hazardous to human health or to the environment, and

shall be to the satisfaction of the Administration.

(2) Refrigerants to be used in refrigeration systems shall be to the satisfaction of the
Administration. However, methylchloride or CFCs whose ozone-depleting potential is
higher than 5% of CFC-11 shall not be used as refrigerants.

(3) (a) Refrigerating installations shall be adequately protected against vibration, shock,
expansion, shrinkage, etc. and shall be provided with an automatic safety
control device to prevent a dangerous rise in temperature and pressure.

(b) Refrigeration systems in which toxic or flammable refrigerants are used shall
be provided with drainage devices leading to a place where the refrigerant

presents no danger to the vessels or to persons on board.



(4) (a) Any space containing refrigerating machinery including condensers and gas
tanks utilizing toxic refrigerants shall be separated from any adjacent space by
gastight bulkheads. Any space containing the refrigerating machinery including
condensers and gas tanks shall be fitted with a leak detection system having
an indicator outside the space adjacent to the entrance and shall be provided
with an independent ventilation system and a water spray system.

(b) When such containment is not practicable, due to the size of the vessel, the
refrigeration system may be installed in the machinery space provided that the
quantity of refrigerant used will not cause danger to persons in the machinery
space, should all the gas escape, and provided that an alarm is fitted to give
warning of a dangerous concentration of gas should any leakage occur in the

compartment.

(5) In refrigerating machinery spaces and refrigerating rooms, alarms shall be
connected to the wheelhouse or control stations or escape exits to prevent persons
being trapped. At least one exit from each such space shall be capable of being
opened from the inside. Where practicable, exits from the spaces containing
refrigerating machinery using toxic or flammable gas shall not lead directly into any

accommodation spaces.

(6) Where any refrigerant harmful to persons is used in a refrigeration system, at least
two sets of breathing apparatus shall be provided, one of which shall be placed in a
position not likely to become inaccessible in the event of leakage of refrigerant.
Breathing apparatus provided as part of the vessel's fire-fighting equipment may be
considered as meeting all or part of this provision provided its location meets both
purposes. Where self-contained breathing apparatus is used, spare cylinders shall be

provided.

(7) Adequate guidance for the safe operation and emergency procedures for the
refrigeration system shall be provided by suitable notices displayed on board the

vessel.

PART C
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ELECTRICAL INSTALLATIONS

(See also regulation 3)

Regulation 16

Main source of electrical power

Where electrical power constitutes the only means of maintaining auxiliary
services essential for the propulsion and the safety of the vessel, a main
source of electrical power shall be provided which shall include at least two
generating sets, one of which may be driven by the main engine. The
Administration may accept other arrangements having equivalent electrical
capability.

The power of these sets shall be such as to ensure the functioning of the
services referred to in regulation 3(6)(a), excluding the power required in
fishing activities, processing and preservation of the catch, in the event of any
one of these generating sets being stopped.

The arrangement of the vessel's main source of electrical power shall be such
that the services referred to in regulation 3(6)(a) can be maintained regardless
of the number of revolutions and direction of the main propelling engines or
shafting.

Where transformers constitute an essential part of the supply system required
by this paragraph, the system shall be so arranged as to ensure continuity of

the supply.

The arrangement of the main lighting system shall be such that a fire or other
casualty in the space or spaces containing the main source of electrical power,
including transformers, if any, will not render the emergency lighting system
inoperative.

The arrangement of the emergency lighting system shall be such that a fire or
other casualty in the space or spaces containing the emergency source of
electrical power, including transformers, if any, will not render the main

lighting system inoperative.



Regulation 17

Emergency source of electrical power

(1) A self-contained emergency source of electrical power located, to the satisfaction
of the Administration, outside the machinery spaces shall be provided and so arranged
as to ensure its functioning in the event of fire or other causes of failure of the main

electrical installations.

(2) The emergency source of electrical power shall be capable, having regard to
starting current and the transitory nature of certain loads, of serving simultaneously for
a period of at least 3 h:
(a) the VHF radio installation required by regulations IX/6(1)(a) and (b) and, if applicable:
(1) the MF radio installation required by regulations IX/8(1)(a) and (b) and
regulation IX/9(1)(b) and (c);
(i1) the ship earth station required by regulation 1X/9(1)(a); and
(ii1)) the MF/HF radio installation required by regulations 1X/9 (2)(a) and (b)
and regulation 1X/10(1);
(b) internal communication equipment, fire detecting systems and signals which
may be required in an emergency;
(c) the navigation lights, if solely electrical, and the emergency lights:
(1) of launching stations and overside of the vessel;
(1)) 1in all alleyways, stairways and exits;
(i11)) in spaces containing machinery or the emergency source of power;
(iv) in control stations; and
(v) in fish handling and fish processing spaces; and

(d) the operation of the emergency fire pump, if any.

(3) The emergency source of electrical power may be either a generator or an

accumulator battery.

(4) (a) Where the emergency source of electrical power is a generator, it shall be
provided both with an independent fuel supply and with efficient starting
arrangements to the satisfaction of the Administration. Unless a second
independent means of starting the emergency generator is provided the single

source of stored energy shall be protected to preclude its complete depletion
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by the automatic starting system.

(b) Where the emergency source of electrical power is an accumulator battery it
shall be capable of carrying the emergency load without recharging whilst
maintaining the voltage of the battery throughout the discharge period within
plus or minus 12% of its nominal voltage. In the event of failure of the main
power supply this accumulator battery shall be automatically connected to the
emergency switchboard and shall immediately supply at least those services
specified in paragraphs (2)(b) and (c). The emergency switchboard shall be
provided with an auxiliary switch allowing the battery to be connected

manually, in case of failure of the automatic connection system.

(5) The emergency switchboard shall be installed as near as is practicable to the
emergency source of power and shall be located in accordance with paragraph (1).
Where the emergency source of power is a generator, the emergency switchboard shall
be located in the same place unless the operation of the emergency switchboard

would thereby be impaired.

(6) An accumulator battery fitted in accordance with this regulation shall be installed
in a well-ventilated space which shall not be the space containing the emergency
switchboard. An indicator shall be mounted in a suitable place on the main
switchboard or in the machinery control room to indicate when the battery constituting
the emergency source of power is being discharged. The emergency switchboard is to
be supplied in normal operation from the main switchboard by an inter-connector
feeder which is to be protected at the main switchboard against overload and short
circuit. The arrangement at the emergency switchboard shall be such that, in the event
of a failure of the main power supply, an automatic connection of the emergency
supply shall be provided. When the system is arranged for feedback operation, the
inter-connector feeder shall also be protected at the emergency switchboard at least

against short circuit.

(7) The emergency generator and its prime mover and any accumulator battery shall
be so arranged as to ensure that they will function at full rated power when the
vessel is upright and when rolling up to an angle of 22.5° either way and
simultaneously pitching 10° by bow or stern, or is in any combination of angles

within those limits.



(8) The emergency source of electrical power and automatic starting equipment shall
be so constructed and arranged as to enable adequate testing to be carried out by the

crew while the vessel is in operating condition.

Regulation 18

Precautions against shock, fire and other hazards of electrical origin

(1) (a) Exposed permanently fixed metal parts of electrical machines or equipment
which are not intended to be "live", but which are liable under fault
conditions to become "live" shall be earthed (grounded), unless:

(1) they are supplied at a voltage not exceeding 55 V direct current or 55 V
root mean square, between conductors; autotransformers shall not be used
for the purpose of achieving this alternative current voltage; or

(i1) they are supplied at a voltage not exceeding 250 V by safety isolating
transformers supplying one consuming device only; or

(i11) they are constructed in accordance with the principle of double insulation.

(b) Portable electrical equipment shall operate at a safe voltage, exposed metal
parts of such equipment which are not intended to have a voltage but which
may have such under fault conditions, shall be earthed. The Administration
may require additional precautions for portable electric lamps, tools or similar
apparatus for use in confined or exceptionally damp spaces where particular
risks due to conductivity may exist.

(c) Electrical apparatus shall be so constructed and so installed that it shall not

cause injury when handled or touched in the normal manner.

(2) Main and emergency switchboards shall be so arranged as to give easy access as
may be needed to apparatus and equipment, without danger to attendants. The sides
and backs and, where necessary, the fronts of switchboards, shall be suitably guarded.
Exposed "live" parts having voltages to earth exceeding a voltage to be specified by
the Administration shall not be installed on the front of such switchboards. There

shall be non-conducting mats or gratings at the front and rear, where necessary.

(3) (a) The hull return system of distribution shall not be used for power, heating or
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lighting in vessels of 75 m in length and over.

The requirement of subparagraph (a) does not preclude, under conditions

approved by the Administration, the use of:

(1)  impressed current cathodic protective systems;

(1i1))  limited and locally earthed systems; or

(i11) insulation level monitoring devices provided the circulation current does not
exceed 30 mA under the most unfavourable conditions.

Where the hull return system is used, all final subcircuits (all circuits fitted

after the last protective device) shall be two-wire and special precautions shall

be taken to the satisfaction of the Administration.

Where a distribution system, whether primary or secondary, for power, heating
or lighting, with no connection to earth is used, a device capable of
monitoring the insulation level to earth shall be provided.

Where the distribution system is in accordance with subparagraph (a) and a
voltage exceeding 55 V direct current or 55 V root mean square, between
conductors, is used, a device capable of continuously monitoring the insulation
level to earth and of giving an audible or visual indication of abnormally low
insulation values shall be provided.

Distribution systems which are supplied at a voltage not exceeding 250 V
direct current or 250 V root mean square, between conductors and which are
limited in extent, may comply with subparagraph (a), subject to the satisfaction

of the Administration.

Except as permitted by the Administration in exceptional circumstances, all
metal sheaths and armour of cables shall be electrically continuous and shall
be earthed.

All electrical cables shall be at least of a flame-retardant type and shall be so
installed as not to impair their original flame-retarding properties. The
Administration may permit the use of special types of cables when necessary
for particular applications, such as radio frequency cables, which do not
comply with the foregoing.

Cables and wiring serving essential or emergency power, lighting, internal
communications or signals shall as far as practicable be routed clear of

galleys, machinery spaces of category A and other high fire risk areas and



laundries, fish handling and fish processing spaces and other spaces where
there is a high moisture content. Cables connecting fire pumps to the
emergency switchboard shall be of a fire-resistant type where they pass
through high fire risk areas. Where practicable, all such cables should be run
in such a manner as to preclude their being rendered unserviceable by heating
of the bulkheads that may be caused by a fire in an adjacent space.

(d) Where cables which are installed in spaces where the risk of fire or explosion
exists in the event of an electrical fault, special precautions against such risks
shall be taken to the satisfaction of the Administration.

(e) Wiring shall be supported in such a manner as to avoid chafing or other
damage.

(f) Terminations and joints in all conductors shall be made such that they retain
the original electrical, mechanical, flame-retarding and, where necessary,
fire-resisting properties of the cable.

(g) Cables installed in refrigerated compartments shall be suitable for low

temperatures and high humidity.

(6) (a) Circuits shall be protected against short circuit. Circuits shall also be protected
against overload, except in accordance with regulation 13 or where the
Administration may exceptionally otherwise permit.

(b) The rating or appropriate setting of the overload protective device for each

circuit shall be permanently indicated at the location of the protective device.

(7) Lighting fittings shall be arranged to prevent temperature rises which could

damage the wiring and to prevent surrounding material from becoming excessively hot.

(8) Lighting or power circuits terminating in a space where the risk of fire or

explosion exists shall be provided with isolating switches outside the space.

(9) (a) The housing of an accumulator battery shall be constructed and ventilated to
the satisfaction of the Administration
(b) Electrical and other equipment which may constitute a source of ignition of
flammable vapours shall not be permitted in these compartments except as
permitted in paragraph (10).

(c) An accumulator battery shall not be located in accommodation spaces unless
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installed in a hermetically sealed container.

(10)  In spaces where flammable mixtures are liable to collect and in any
compartment assigned principally to the containment of an accumulator battery, no
electrical equipment shall be installed, unless the Administration is satisfied that it is:

(a) essential for operational purposes;

(b) of a type which will not ignite the mixture concerned;

(c) appropriate to the space concerned; and

(d) appropriately certified for safe usage in the dusts, vapours or gases likely to

be encountered.

(11)  Lightning conductors shall be fitted to all wooden masts or topmasts. In
vessels constructed of non-conductive materials, the lightning conductors shall be
connected by suitable conductors to a copper plate fixed to the vessel's hull well

below the waterline.

PART D
PERIODICALLY UNATTENDED MACHINERY SPACES

(See also regulation 3)

Regulation 19
Fire safety

Fire prevention

(1) Special consideration shall be given to high pressure fuel oil pipes. Where
practicable, leakages from such piping systems shall be collected in a suitable drain

tank which shall be provided with a high level alarm.

(2) Where daily service fuel oil tanks are filled automatically or by remote control,
means shall be provided to prevent overflow spillages. Similar consideration shall be
given to other equipment which treats flammable liquids automatically, e.g. fuel oil

purifiers, which, whenever practicable, shall be installed in a special space reserved



for purifiers and their heaters.

(3) Where fuel oil daily service tanks or settling tanks are fitted with heating
arrangements, a high temperature alarm shall be provided if the flashpoint of the fuel

oil can be exceeded.
Fire detection

(4) An approved fire detection system based on a self-monitoring principle and

including facilities for periodical testing shall be installed in machinery spaces.

(5) The detection system shall initiate both audible and visual alarm in the
wheelhouse and in sufficient appropriate spaces to be heard and observed by persons

on board, when the vessel is in harbour.

(6) The fire detection system shall be fed automatically from an emergency source of

power if the main source of power fails.

(7) Internal combustion engines of 2,500 kW and over shall be provided with

crankcase oil mist detectors or engine bearing temperature detectors or equivalent devices.
Fire fighting

(8) A fixed fire-extinguishing system shall be provided to the satisfaction of the
Administration, which shall be in compliance with the requirements of regulations
V/22 and V/40.

(9) In vessels of 75 m in length and over, provision shall be made for immediate
water delivery from the fire main system either by:
(a) remote starting arrangements of one of the main fire pumps in the wheelhouse
and at the fire control station, if any; or
(b) permanent pressurization of the fire main system, due regard being paid to the

possibility of freezing.”

16 See the Guidance for precautions against freezing of fire mains, contained in recommendation 6 of

attachment 3 to the Final Act of the International Conference on Safety of Fishing Vessels, 1993,
as reproduced in attachment 3 to this consolidated text.
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(10)  The Administration shall be satisfied with the maintenance of the fire integrity
of the machinery spaces, the location and centralization of the fire-extinguishing
system controls, the shutdown arrangements referred to in regulation 24, e.g.
ventilation, fuel pumps, etc., and may require fire-extinguishing appliances and other
fire-fighting equipment and breathing apparatus in addition to the relevant requirements

of chapter V.

Regulation 20
Protection against flooding

(1) Bilges in machinery spaces shall be provided with a high level alarm in such a
way that the accumulation of liquids is detected at normal angles of trim and heel.
The detection system shall initiate an audible and visual alarm in the places where

continuous watch is maintained.

(2) The controls of any valve serving a sea inlet, a discharge below the waterline or
a bilge injection system shall be so sited as to allow adequate time for operation in

case of influx of water to the space.

Regulation 21

Communications

In vessels of 75 m in length and over, one of the two separate means of
communication referred to in regulation 7 shall be a reliable vocal communication. An
additional reliable means of vocal communication shall be provided between the

wheelhouse and the engineers' accommodation.

Regulation 22

Alarm system

(1) An alarm system shall be provided which shall indicate any fault requiring



attention.

(2) (a) The alarm system shall be capable of sounding an audible alarm in the
machinery space and shall indicate visually each separate alarm function at a
suitable position.

(b) The alarm system shall have a connection to the engineers' cabins through a
selector switch to ensure connection to one of those cabins and to the
engineers' public rooms, if any. The Administration may permit alternative
arrangements which provide an equivalent measure of safety.

(c) An engineers' alarm and an alarm to the wheelhouse for persons on watch
shall be activated if an alarm function has not received attention within a
limited period as specified by the Administration.

(d) Audible and visual alarms shall be activated in the wheelhouse for any
situation requiring action by the responsible person on watch or which should
be brought to his attention.

(e) The alarm system shall as far as practicable be designed on the fail-safe

principle.

(3) The alarm system shall be:
(a) continuously powered with automatic change-over to a stand-by power supply
in case of loss of normal power supply; and

(b) activated by failure of the normal power supply.

(4) (a) The alarm system shall be able to indicate at the same time more than one
fault and the acceptance of any alarm shall not inhibit another alarm.

(b) Acceptance at the position referred to in paragraph (2)(a) of any alarm
condition shall be indicated at the positions where it was shown. Alarms shall
be maintained until they are accepted and the visual indications shall remain
until the fault has been corrected. All alarms shall automatically reset when

the fault has been rectified.

Regulation 23

Special requirements for machinery, boiler and electrical installations
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(1) In vessels of 75 m in length and over, the main source of electrical power shall

be supplied as follows:

(a)

(b)

where the electrical power can normally be supplied by one generator, there
shall be provided suitable load shedding arrangements to ensure the integrity
of supplies to services required for propulsion and steering. To cover the case
of loss of the generator in operation, there shall be adequate provisions for
automatic starting and connecting to the main switchboard of a stand-by
generator of sufficient capacity to permit propulsion and steering and with
automatic restarting of the essential auxiliaries including, where necessary,
sequential operations. Means may be provided to the satisfaction of the
Administration for remote (manual) starting and connection of the stand-by
generator to the main switchboard as well as means of repeated remote
starting of essential auxiliaries; and

if the electrical power is normally supplied by more than one generating set
simultaneously, there shall be provisions, e.g. by load shedding, to ensure that,
in case of loss of one of these generating sets, the remaining ones are kept in

operation without overload to permit propulsion and steering.

(2) Where required to be duplicated, other auxiliary machinery essential to propulsion

shall be fitted with automatic change-over devices allowing transfer to a stand-by

machine. An alarm shall be given on automatic change-over.

(3) Automatic control and alarm systems shall be provided as follows:

(2)

(b)

(©)

(d)

the control system shall be such that, through the necessary automatic
arrangements, the services needed for the operation of the main propulsion
machinery and its auxiliaries are ensured;

means shall be provided to keep the starting air pressure at the required level
where internal combustion engines are used for main propulsion;

an alarm system complying with regulation 22 shall be provided for all
important pressures, temperatures, fluid levels, etc.; and

where appropriate, an adequate central position shall be arranged with the

necessary alarm panels and instrumentation indicating any alarmed fault.

Regulation 24



Safety system

A safety system shall be provided so that serious malfunction in machinery or
boiler operations, which presents an immediate danger, shall initiate the automatic
shutdown of that part of the plant and an alarm shall be given. Shutdown of the
propulsion system shall not be automatically activated except in cases which could
lead to serious damage, complete breakdown or explosion. Where arrangements for
overriding the shutdown of the main propelling machinery are fitted, these shall be
such as to preclude inadvertent activation. Visual means shall be provided to show

whether or not it has been activated.

Chapter V
FIRE PROTECTION, FIRE DETECTION, FIRE EXTINCTION AND

FIRE FIGHTING
(See also regulation IV/19)

PART A
GENERAL

Regulation 1

General

(1) Unless expressly provided otherwise, this chapter shall apply to new vessels of 45

m in length and over.

(2) One of the following methods of protection shall be adopted in accommodation
and service spaces:
(a) Method IF - The construction of all internal divisional bulkheads of
non-combustible "B" or "C" class divisions generally without the installation of
a detection or sprinkler system in the accommodation and service spaces; or

(b) Method IIF - The fitting of an automatic sprinkler and fire alarm system for
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the detection and extinction of fire in all spaces in which fire might be
expected to originate, generally with no restrictions on the type of internal
divisional bulkheads; or

(c) Method IIIF - The fitting of an automatic fire alarm and detection system in
all spaces in which a fire might be expected to originate, generally with no
restriction on the type of internal divisional bulkheads, except that in no case
shall the area of any accommodation space or spaces bounded by an "A" or
"B" class division exceed 50 m?. However, the Administration may increase

this area for public spaces.

(3) The requirements for use of non-combustible materials in construction and
insulation of the boundary bulkheads of machinery spaces, control stations, etc., and

the protection of stairway enclosures and corridors shall be common to all three methods.

Regulation 2

Definitions

(1) Non-combustible material means a material which neither burns nor gives off
flammable vapours in sufficient quantity for self-ignition when heated to approximately
750°C, this being determined to the satisfaction of the Administration by an

established test procedure. Any other material is a combustible material.”

(2) A standard fire test is one in which specimens of the relevant bulkheads or decks
are exposed in a test furnace to temperatures corresponding approximately to the
standard time-temperature curve. The specimen shall have an exposed surface of not
less than 4.65 m® and a height (or length of deck) of 2.44 m, resembling as closely
as possible the intended construction and including where appropriate at least one
joint. The standard time-temperature curve is defined by a smooth curve drawn
through the following temperature points measured above the initial furnace

temperature:

at the end of the first 5 min 556°C

17 See Part 1 — Non—combustibility test, contained in annex 1 of the International Code for Application

of Fire Test Procedures, 2010, adopted by the Maritime Safety Committee of the Organization by
resolution MSC.307(88).



at the end of the first 10 min 659°C
at the end of the first 15 min 718°C
at the end of the first 30 min 821°C
at the end of the first 60 min 925°C

(3) "A" class divisions are those divisions formed by bulkheads and decks which
comply with the following:
(a) they shall be constructed of steel or other equivalent material;
(b) they shall be suitably stiffened;
(c) they shall be so constructed as to be capable of preventing the passage of
smoke and flame to the end of the one-hour standard fire test; and
(d) they shall be insulated with approved non-combustible materials such that the
average temperature of the unexposed side will not rise more than 139°C
above the original temperature, nor will the temperature, at any one point,
including any joint, rise more than 180°C above the original temperature,

within the time listed below:

class "A-60" 60 min
class "A-30" 30 min
class "A-15" 15 min
class "A-0" 0 min

The Administration may require a test of a prototype bulkhead or deck to

ensure that it meets the above requirements for integrity and temperature rise.”

(4) "B" class divisions are those divisions formed by bulkheads, decks, ceilings or
linings which comply with the following:
(a) they shall be so constructed as to be capable of preventing the passage of
flame to the end of the first one-half hour of the standard fire test;
(b) they shall have an insulation value such that the average temperature of the
unexposed side will not rise more than 139°C above the original temperature,
nor will the temperature at any one point, including any joint, rise more than

225°C above the original temperature, within the time listed below:

18 See Part 3 — Test for "A", "B" and "F" class divisions, contained in annex 1 of the International

Code for Application of Fire Test Procedures, 2010, adopted by the Maritime Safety Committee of
the Organization by resolution MSC.307(88).
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class "B-15" 15 min

class "B- 0" 0 min; and

(c) they shall be constructed of approved non-combustible materials and all
materials entering into the construction and erection of "B" class divisions
shall be non-combustible with the exception that combustible veneers may be

permitted provided they meet the relevant requirements of this chapter.

The Administration may require a test of a prototype division to ensure that it

meets the above requirements for integrity and temperature rise."

(5) "C" class divisions are those divisions constructed of approved non-combustible
materials. They need meet no requirements relative to the passage of smoke and flame
nor the limiting of temperature rise. Combustible veneers are permitted provided they

meet other requirements of this chapter.

(6) "F" class divisions are those divisions formed by bulkheads, decks, ceilings or
linings which comply with the following
(a) they shall be so constructed as to be capable of preventing the passage of
flame to the end of the first one-half hour of the standard fire test; and
(b) they shall have an insulation value such that the average temperature of the
unexposed side will not rise more than 139°C above the original temperature,
nor will the temperature at any one point, including any joint, rise more than
225°C above the original temperature, up to the end of the first one-half hour

of the standard fire test.

The Administration may require a test of a prototype division to ensure that it

meets the above requirements for integrity and temperature rise.?

(7) Continuous "B" class ceilings or linings are those "B" class ceilings or linings

which terminate only at an "A" or "B" class division.

19 Part 3 — Test for "A", "B" and "F" class divisions, contained in annex 1 of the International Code

for Application of Fire Test Procedures, 2010, adopted by the Maritime Safety Committee of the
Organization by resolution MSC.307(88).



(8) Steel or other equivalent material means steel or any material which, by itself or
due to insulation provided, has structural and integrity properties equivalent to steel at
the end of the applicable fire exposure to the standard fire test (e.g. aluminium alloy

with appropriate insulation).

(9) Low flame spread means that the surface thus described will adequately restrict
the spread of flame, this being determined to the satisfaction of the Administration by

an established test procedure.

(10) Accommodation spaces are those spaces used for public spaces, corridors,
lavatories, cabins, offices, hospitals, cinemas, games and hobbies rooms, pantries

containing no cooking appliances and similar spaces.

(11) Public spaces are those portions of the accommodation spaces which are used for

halls, dining rooms, lounges, and similar permanently enclosed spaces.

(12)  Service spaces are those spaces used for galleys, pantries containing cooking
appliances, lockers and store-rooms, workshops other than those forming part of the

machinery spaces, and similar spaces and trunks to such spaces.

(13)  Control stations are those spaces in which the vessel's radio or main
navigation equipment or the emergency source of power is located, or where the fire

recording or fire control equipment is centralized.

(14)  Machinery spaces of category A are those spaces which contain internal
combustion type machinery used either:
(a) for main propulsion; or
(b) for other purposes where such machinery has in the aggregate a total power
output of not less than 750 kW,

or which contain any oil-fired boiler or fuel oil unit.

(15)  Machinery spaces are those machinery spaces of category A and all other
spaces containing propulsion machinery, boilers, fuel oil units, steam and internal
combustion engines, generators, steering gear, major electrical machinery, oil filling

stations, refrigerating, stabilizing, ventilating and air conditioning machinery and similar
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spaces, and trunks to such spaces.

PART B
FIRE SAFETY MEASURES IN VESSELS OF 60 METRES IN LENGTH AND OVER

Regulation 3
Structure

(1) The hull, superstructure, structural bulkheads, decks and deckhouses shall be
constructed of steel or other equivalent material except as otherwise specified in

paragraph (4).

(2) The insulation of aluminium alloy components of "A" or "B" class divisions,
except structures which, in the opinion of the Administration, are non-load bearing,
shall be such that the temperature of the structural core does not rise more than
200°C above the ambient temperature at any time during the applicable fire exposure

to the standard fire test.

(3) Special attention shall be given to the insulation of aluminium alloy components
of columns, stanchions and other structural members required to support survival craft
stowage, launching and embarkation areas, and "A" and "B" class divisions, to ensure:
(a) that for such members supporting survival craft areas and "A" class divisions
the temperature rise limitation specified in paragraph (2) shall apply at the end
of one hour; and
(b) that for such members required to support "B" class divisions, the temperature
rise limitation specified in paragraph (2) shall apply at the end of one
half-hour.

(4) Crowns and casings of machinery spaces of category A shall be of steel
construction adequately insulated and any openings therein shall be suitably arranged

and protected to prevent the spread of fire.



Regulation 4

Bulkheads within the accommodation and service spaces

(1) Within the accommodation and service spaces, all bulkheads required to be "B"
class divisions shall extend from deck to deck and to the shell or other boundaries,
unless continuous "B" class ceilings or linings, or both, are fitted on both sides of the
bulkheads in which case the bulkhead may terminate at the continuous ceiling or

lining.

(2) Method IF. All bulkheads not required by this or other regulations of this part to

be "A" or "B" class divisions shall be at least "C" class divisions.

(3) Method IIF. There shall be no restriction on the construction of bulkheads not
required by this or other regulations of this part to be "A" or "B" class divisions
except in individual cases where "C" class bulkheads are required in accordance with

table 1 in regulation 7.

(4) Method IIIF. There shall be no restriction on the construction of bulkheads not
required by this or other regulations of this part to be "A" or "B" class divisions. In
no case shall the area of any accommodation space or spaces bounded by a
continuous "A" or "B" class division exceed 50 m% except in individual cases where
"C" class bulkheads are required in accordance with table 1 in regulation 7. However,

the Administration may increase this area for public spaces.

Regulation 5
Protection of stairways and lift trunks in accommodation spaces, service spaces and

control stations

(1) Stairways which penetrate only a single deck shall be protected at least at one
level by at least "B-0" class divisions and self-closing doors. Lifts which penetrate
only a single deck shall be enclosed by "A-0" class divisions with steel doors at both
levels. Stairways and lift trunks which penetrate more than a single deck shall be
enclosed by at least "A-0" class divisions and protected by self-closing doors at all

levels.
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(2) All stairways shall be of steel frame construction except where the Administration

permits the use of other equivalent material.

Regulation 6

Doors in fire-resistant divisions

(1) Doors shall have resistance to fire as far as practicable, equivalent to the division
in which they are fitted. Doors and door frames in "A" class divisions shall be
constructed of steel. Doors in "B" class divisions shall be non-combustible. Doors
fitted in boundary bulkheads of machinery spaces of category A shall be self-closing
and reasonably gastight. The Administration may permit the use of combustible
materials in doors separating cabins from the individual interior sanitary

accommodation, such as showers, if constructed according to method IF.

(2) Doors required to be self-closing shall not be fitted with hold-back hooks.
However, hold-back arrangements fitted with remote release fittings of the fail-safe

type may be used.

(3) Ventilation openings may be permitted in and under the doors in corridor
bulkheads, except that such openings shall not be permitted in and under stairway
enclosure doors. The openings shall be provided only in the lower half of a door.
Where such opening is in or under a door, the total net area of any such opening or
openings shall not exceed 0.05 m?. When such opening is cut in a door, it shall be

fitted with a grille made of non-combustible material.
(4) Watertight doors need not be insulated.
Regulation 7
Fire integrity of bulkheads and decks

(1) In addition to the specific provisions for fire integrity of bulkheads and decks

required elsewhere in this part, the minimum fire integrity of bulkheads and decks



shall be as prescribed in table 1 and table 2 of this regulation.

(2) The following requirements shall govern application of the tables:

(a) tables 1 and 2 shall apply respectively to bulkheads and decks separating

(b)

adjacent spaces; and

for determining the appropriate fire integrity standards to be applied to

divisions between adjacent spaces, such spaces are classified according to their

fire risk as follows:

(1)

(i)

(iii)

(iv)

)

(vi)

Control stations (1)

Spaces containing emergency sources of power and lighting.
Wheelhouse and chartroom.

Spaces containing the vessel's radio equipment.

Fire-extinguishing rooms, fire-control rooms and fire-recording stations.

Control room for propulsion machinery when located outside the

machinery space.

Spaces containing centralized fire alarm equipment.

Corridors (2)

Corridors and lobbies

Accommodation spaces (3)

Spaces as defined in regulations 2(10) and (11) excluding corridors.
Stairways (4)

Interior stairways, lifts and escalators other than those wholly contained
within the machinery spaces and enclosures thereto. In this connection, a
stairway which is enclosed only at one level shall be regarded as part
of the space from which it is not separated by a fire door.

Service spaces of low fire risk (5)

Lockers and store-rooms having areas of less than 2 m’, drying rooms
and laundries.

Machinery spaces of category A (6)

Spaces as defined in regulation 2(14).

(vil) Other machinery spaces (7)

Spaces as defined in regulation 2(15) including fishmeal processing

spaces, but excluding machinery spaces of category A.

(viii) Cargo spaces (8)

All spaces used for cargo, including cargo oil tanks, and trunkways and
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hatchways to such spaces.

(ix) Service spaces of high fire risk (9)
Galleys, pantries containing cooking appliances, paint rooms, lamp rooms,
lockers and store-rooms having areas of 2 m” or more, and workshops
other than those forming part of the machinery spaces.

(x) Open decks (10)
Open deck spaces and enclosed promenades, spaces for processing fish in
the raw state, fish washing spaces and similar spaces containing no fire risk.
The air spaces outside superstructures and deckhouses.

The title of each category is intended to be typical rather than restrictive. The
number in parenthesis following each category refers to the applicable column or row in

the tables.



Table 1 — Fire integrity of bulkheads separating adjacent spaces

Spaces (1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Control stations (1) A-0° A-0 A-60 A-0 A-15 A-60 A-15 A-60 A-60 *

Corridors (2) C B-0 B-0 B-0 A-60 A-0 A-0 A-0 *
A-Q°

Accommodation c** B-0 B-0 | A-60 | A-0 A-0 A-0 *

spaces (3) A-Q°

Stairways (4) B-0 B-O | A60 | A-0 A-0 A-0 *
A-Q° A-0°

Service spaces of low C A-60 A-0 A-0 A-0 *

fire risk (5)

Machinery spaces of * A-0 A-0 A-60 *

category A (6)

Other machinery A-0° A-0 A-0 *

spaces (7)

Cargo spaces (8) * A-0 *

Service spaces of A-0° *

high fire risk (9)

Open decks (10) -

Table 2 — Fire integrity of decks separating adjacent spaces

Space  Space — (1) (2) (3) (4) (5) (6) (7) (8) (9 | (10)
above | below

Control stations (1) A-0 A-0 A-0 A-0 A-0 A-60 A-0 A-0 A-0 *
Corridors (2) A-0 * * A-0 * A-60 A-0 A-0 A-0 *

Accommodation spaces A-60 A-0 * A-0 * A-60 A-0 A-0 A-0 *
(3)

Stairways (4) A-0 A-0 A-0 * A-0 A-60 A-0 A-0 A-0 *

Service spaces of low A-15 A-0 A-0 A-0 * A-60 A-0 A-0 A-0 *
fire risk (5)

Machinery spaces of A-60 | A-60 | A-60 | A-60 | A-60 * A-60 | A-30 | A-60 *
category A (6)

Other machinery spaces | A-15 A-0 A-0 A-0 A-0 A-0 * A-0 A-0 *
(7)

Cargo spaces (8) A-60 A-0 A-0 A-0 A-0 A-0 A-0 * A-0 *

Service spaces of high A-60 A-0 A-0 A-0 A-0 A-0 A-0 A-0 A-0° *
fire risk (9)

Open decks (10) * * * * * * * * * —

Notes: To be applied to both tables 1 and 2, as appropriate.

a  No special requirements are imposed upon these bulkheads in methods IIF and IIIF fire protection.

b  In case of method IIIF "B" class bulkheads of "B-0", rating shall be provided between spaces or
groups of spaces of 50 m? and over in area.

c For clarification as to which applies see regulations 4 and 5.
Where spaces are of the same numerical category and superscript ¢ appears, a bulkhead or deck of
the rating shown in the tables is only required when the adjacent spaces are for a different
purpose, e.g. in category (9). A galley next to a galley does not require a bulkhead, but a galley
next to a paint room requires an "A-0" bulkhead.
Bulkheads separating the wheelhouse, chartroom and radio room from each other may be "B-0" rating.
Fire insulation need not be fitted if the machinery space in category (7), in the opinion of the
Administration, has little or no fire risk.

*  Where an asterisk appears in the tables, the division is required to be of steel or equivalent

material, but is not required to be of "A" class standard.
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(3) Continuous "B" class ceilings or linings, in association with the relevant decks or
bulkheads, may be accepted as contributing, wholly or in part, to the required

insulation and integrity of a division.

(4) Windows and skylights to machinery spaces shall be as follows:

(a) where skylights can be opened, they shall be capable of being closed from
outside the space. Skylights containing glass panels shall be fitted with
external shutters of steel or other equivalent material permanently attached,

(b) glass or similar materials shall not be fitted in machinery space boundaries.
This does not preclude the use of wire-reinforced glass for skylights and glass
in control rooms within the machinery spaces; and

(c) in skylights referred to in subparagraph (a) wire-reinforced glass shall be used.

(5) External boundaries which are required by regulation 3(1) to be of steel or
equivalent material may be pierced for the fitting of windows and sidescuttles,
provided that there is no requirement elsewhere in this part for such boundaries to
have "A" class integrity. Similarly, in such boundaries which are not required to have
"A" class integrity, doors may be of materials to the satisfaction of the

Administration.

Regulation 8
Details of construction

(1) Method IF. In accommodation and service spaces and control stations all linings,
draught stops, ceilings and their associated grounds shall be of non-combustible

materials.

(2) Methods IIF and IIIF. In corridors and stairway enclosures serving accommodation
and service spaces and control stations, ceilings, linings, draught stops and their

associated grounds shall be of non-combustible materials.

(3) Methods IF, IIF and IIIF
(a) Except in cargo spaces or refrigerated compartments of service spaces,

insulating materials shall be non-combustible. Vapour barriers and adhesives



(b)

(©)

(1) (a)

(b)

used in conjunction with insulation, as well as the insulation of pipe fittings,
for cold service systems need not be of non-combustible material, but they
shall be kept to the minimum quantity practicable and their exposed surfaces
shall have qualities of resistance to the propagation of flame to the satisfaction
of the Administration. In spaces where penetration of oil products is possible,
the surface of insulation shall be impervious to oil or oil vapour.

Where non-combustible bulkheads, linings and ceilings are fitted in
accommodation and service spaces, they may have a combustible veneer not
exceeding 2 mm in thickness within any such space except corridors, stairway
enclosures and control stations, where it shall not exceed 1.5 mm in thickness.
Air spaces enclosed behind ceilings, panellings, or linings shall be divided by
close-fitting draught stops spaced not more than 14 m apart. In the vertical
direction, such spaces, including those behind linings of stairways, trunks, etc.,
shall be closed at each deck.

Regulation 9

Ventilation systems

Ventilation ducts shall be of non-combustible material. Short ducts, however,

not generally exceeding 2 m in length and with a cross section not exceeding

0.02 m” need not be non-combustible, subject to the following conditions:

(1) these ducts shall be of a material which, to the satisfaction of the
Administration, has a low fire risk;

(i1)) they may only be used at the end of the ventilation device; and

(i11) they shall not be situated less than 600 mm, measured along the duct,
from an opening in an "A" or "B" class division including continuous
"B" class ceilings.

Where the ventilation ducts with a free cross-sectional area exceeding 0.02 m’

pass through "A" class bulkheads or decks, the openings shall be lined with a

steel sheet sleeve unless the ducts passing through the bulkheads or decks are

of steel in the vicinity of passage through the deck or bulkhead and comply

in that portion of the duct with the following:

(i) for ducts with a free cross-sectional area exceeding 0.02 m?, the sleeves

shall have a thickness of at least 3 mm and a length of at least 900
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(d)

(e)

®
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mm. When passing through bulkheads, this length shall preferably be
divided evenly on each side of the bulkhead. Ducts with a free
cross-sectional area exceeding 0.02 m® shall be provided with fire
insulation. The insulation shall have at least the same fire integrity as the
bulkhead or deck through which the duct passes. Equivalent penetration
protection may be provided to the satisfaction of the Administration; and
(i) ducts with a free cross-sectional area exceeding 0.075 m® shall be fitted
with fire dampers in addition to the requirements of subparagraph (b)(i).
The fire damper shall operate automatically, but shall also be capable of
being closed manually from both sides of the bulkhead or deck. The
damper shall be provided with an indicator which shows whether the
damper is open or closed. Fire dampers are not required, however, where
ducts pass through spaces surrounded by "A" class divisions, without
serving those spaces, provided those ducts have the same fire integrity as
the bulkheads which they penetrate.
Ventilation ducts for machinery spaces of category A or galleys shall not in
general pass through accommodation spaces, service spaces or control stations.
Where the Administration permits this arrangement, the ducts shall be
constructed of steel or equivalent material and so arranged as to preserve the
integrity of the divisions.
Ventilation ducts of accommodation spaces, service spaces or control stations
shall not, in general, pass through machinery spaces of category A or through
galleys. Where the Administration permits this arrangement, the ducts shall be
constructed of steel or equivalent material and so arranged as to preserve the
integrity of the divisions.
Where ventilation ducts with a free cross-sectional area exceeding 0.02 m’
pass through "B" class bulkheads, the openings shall be lined with steel sheet
sleeves of at least 900 mm in length, unless the ducts are of steel for this
length in way of the bulkheads. When passing through a "B" class bulkhead,
this length shall preferably be divided evenly on each side of the bulkhead.
Such measures, as are practicable, shall be taken in respect of control stations
outside machinery spaces in order to ensure that ventilation, visibility and
freedom from smoke are maintained, so that, in the event of fire, the
machinery and equipment contained therein may be supervised and continue to

function effectively. Alternative and separate means of air supply shall be



provided; air inlets of the two sources of supply shall be so disposed that the
risk of both inlets drawing in smoke simultaneously is minimized. At the
discretion of the Administration, such requirements need not apply to control
stations situated on, and openings on to, an open deck, or where local closing
arrangements are equally effective.

(g) Where they pass through accommodation spaces or spaces containing
combustible materials, the exhaust ducts from galley ranges shall be
constructed of "A" class divisions. Each exhaust duct shall be fitted with:

(1) a grease trap readily removable for cleaning;

(1)) a fire damper located in the lower end of the duct;

(ii1) arrangements, operable from within the galley, for shutting off the exhaust
fan; and

(iv) fixed means for extinguishing a fire within the duct, except where the
Administration considers such fittings impractical in a vessel of less than

75 m in length.

(2) The main inlets and outlets of all ventilation systems shall be capable of being
closed from outside the spaces being ventilated. Power ventilation of accommodation
spaces, service spaces, control stations and machinery spaces shall be capable of being
stopped from an easily accessible position outside the space being served. This
position should not be readily cut off in the event of a fire in the spaces served. The
means provided for stopping the power ventilation of the machinery spaces shall be

entirely separate from the means provided for stopping ventilation of other spaces.

(3) Means shall be provided for closing, from a safe position, the annular spaces

around funnels.

(4) Ventilation systems serving machinery spaces shall be independent of systems

serving other spaces.

(5) Store-rooms containing appreciable quantities of highly flammable products shall be
provided with ventilation arrangements which are separate from other ventilation
systems. Ventilation shall be arranged at high and low levels and the inlets and

outlets of ventilators shall be positioned in safe areas and fitted with spark arresters.
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Regulation 10
Heating installations

(1) Electric radiators shall be fixed in position and so constructed as to reduce fire
risks to a minimum. No such radiator shall be fitted with an element so exposed that
clothing, curtains or other similar materials can be scorched or set on fire by heat

from the element.

(2) Heating by means of open fires shall not be permitted. Heating stoves and other
similar appliances shall be firmly secured and adequate protection and insulation
against fire shall be provided beneath and around such appliances and in way of their
uptakes. Uptakes of stoves which burn solid fuel shall be so arranged and designed as
to minimize the possibility of becoming blocked by combustion products and shall
have a ready means for cleaning. Dampers for limiting draughts in uptakes shall,
when in the closed position, still leave an adequate area open. Spaces in which stoves
are installed shall be provided with ventilators of sufficient area to provide adequate
combustion-air for the stove. Such ventilators shall have no means of closure and
their position shall be such that closing appliances in accordance with regulation 1I/9

are not required.

(3) Open flame gas appliances, except cooking stoves and water heaters, shall not be
permitted. Spaces containing any such stoves or water heaters shall have adequate
ventilation to remove fumes and possible gas leakage to a safe place. All pipes
conveying gas from container to stove or water heater shall be of steel or other
approved material. Automatic safety gas shut-off devices shall be fitted to operate on

loss of pressure in the gas main pipe or flame failure on any appliance.

(4) Where gaseous fuel is used for domestic purposes, the arrangements, storage,
distribution and use of the fuel shall be to the satisfaction of the Administration and

in accordance with regulation 12.

Regulation 11

. . 81
Miscellaneous items’’



(1) All exposed surfaces in corridors and stairway enclosures and surfaces including
grounds in concealed or inaccessible spaces in accommodation and service spaces and
control stations shall have low flame-spread characteristics.”” Exposed surfaces of
ceilings in accommodation and service spaces and control stations shall have low

flame-spread characteristics.

(2) Paints, varnishes and other finishes used on exposed interior surfaces shall not be
capable of producing excessive quantities of smoke or toxic gases or vapours. The
Administration shall be satisfied that they are not of a nature to offer an undue fire

hazard.

(3) Primary deck coverings within accommodation and service spaces and control
stations, shall be of approved material which will not readily ignite or give rise to

. . 83)
toxic or explosive hazards at elevated temperatures.

(4) Where "A" or "B" class divisions are penetrated for the passage of electrical
cables, pipes, trunks, ducts, etc., or for the fitting of ventilation terminals, lighting
fixtures and similar devices, arrangements shall be made to ensure that the fire

integrity of the divisions is not impaired.

(5) (a) In accommodation and service spaces and control stations, pipes penetrating
"A" or "B" class divisions shall be of approved materials having regard to the
temperature such divisions are required to withstand. Where the Administration
permits the conveying of oil and combustible liquids through accommodation
and service spaces, the pipes conveying oil or combustible liquids shall be of
an approved material having regard to the fire risk.

(b) Materials readily rendered ineffective by heat shall not be used for overboard

scuppers, sanitary discharges and other outlets which are close to the waterline

2 See the Guidance concerning the use of certain plastic materials, contained in recommendation 7

of attachment 3 to the Final Act of the International Conference on Safety Fishing Vessels 1993,
as reproduced in attachment 3 to this consolidated text.
2 See the Guidelines on the evaluation of fire hazard properties of materials, adopted by the
Organization by resolution A.166(ES.IV) and Part 5 — Test for surface flammability (test for surface
materials and primary deck coverings), contained in Annex 1 of the International Code for Application
of Fire Test Procedures, 2010 adopted by the Maritime Safety Committee of the Organization by
resolution MSC.307(88).
22 See the Recommendation on Fire test procedures for ignitability of primary deck coverings, adopted
by the Organization by resolution A.687(17).
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and where the failure of the material in the event of fire would give rise to

danger of flooding.

(6) Cellulose-nitrate-based film shall not be used in cinematograph installations.

(7) All waste receptacles other than those used in fish processing shall be constructed

of non-combustible materials with no openings in the sides or bottom.

(8) Machinery driving fuel oil transfer pumps, fuel oil unit pumps and other similar
fuel pumps shall be fitted with remote controls situated outside the space concerned
so that they can be stopped in the event of a fire arising in the space in which they

are located.

(9) Drip trays shall be fitted, where necessary, to prevent oil leaking into bilges.

(10) Within compartments used for stowage of fish, combustible insulation shall be protected

by close-fitting cladding.

Regulation 12

Storage of gas cylinders and dangerous materials

(1) Cylinders for compressed, liquefied or dissolved gases shall be clearly marked by
means of prescribed identifying colours, have a clearly legible identification of the

name and chemical formula of their contents and be properly secured.

(2) Cylinders containing flammable or other dangerous gases and expended cylinders
shall be stored, properly secured on open decks and all valves, pressure regulators and
pipes leading from such cylinders shall be protected against damage. Cylinders shall
be protected against excessive variations in temperature, direct rays of the sun and
accumulation of snow. However, the Administration may permit such cylinders to be

stored in compartments complying with the requirements of paragraphs (3) to (5).

(3) Spaces containing highly flammable liquids, such as volatile paints, paraffin,

benzole, etc. and, where permitted, liquefied gas, shall have direct access from open



decks only. Pressure-adjusting devices and relief valves shall exhaust within the
compartment. Where boundary bulkheads of such compartments adjoin other enclosed

spaces, they shall be gastight.

(4) Except as necessary for service within the space, electrical wiring and fittings
shall not be permitted within compartments used for the storage of highly flammable
liquids or liquefied gases. Where such electrical fittings are installed, they shall be to
the satisfaction of the Administration for use in a flammable atmosphere. Sources of
heat shall be kept clear of such spaces and "No smoking" and "No naked light"

notices shall be displayed in a prominent position.

(5) Separate storage shall be provided for each type of compressed gas. Compartments
used for the storage of such gases shall not be used for storage of other combustible
products nor for tools or objects not part of the gas distribution system. However, the
Administration may relax these requirements considering the characteristics, volume

and intended use of such compressed gases.

Regulation 13

Means of escape

(1) Stairways and ladders leading to and from all accommodation spaces and in
spaces in which the crew is normally employed, other than machinery spaces, shall be
so arranged as to provide ready means of escape to the open deck and, thence, to the
survival craft. In particular, in relation to these spaces:

(a) at all levels of accommodation, at least two widely separated means of escape
shall be provided which may include the normal means of access from each
restricted space or group of spaces;

(b) (1) below the weather deck, the main means of escape shall be a stairway

and the second escape may be a trunk or a stairway; and
(i1) above the weather deck, the means of escape shall be stairways or doors
to an open deck or a combination thereof;

(c) exceptionally, the Administration may permit only one means of escape, due
regard being paid to the nature and location of spaces and to the number of

persons who normally might be accommodated or employed there;
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(d) a corridor or part of a corridor from which there is only one route of escape,
shall not exceed 7 m in length; and
(e) the width and continuity of the means of escape shall be to the satisfaction of

the Administration.

(2) Two means of escape shall be provided from every machinery space of category
A by one of the following means:

(a) two sets of steel ladders as widely separated as possible leading to doors in
the upper part of the space similarly separated and from which access is
provided to the open deck. In general, one of these ladders shall provide
continuous fire shelter from the lower part of the space to a safe position
outside the space. However, the Administration may not require such shelter if,
due to special arrangements or dimensions of the machinery space, a safe
escape route from the lower part of this space is provided. This shelter shall
be of steel, insulated, where necessary, to the satisfaction of the Administration
and be provided with a self-closing steel door at the lower end; or

(b) one steel ladder leading to a door in the upper part of the space from which
access is provided to the open deck and, additionally, in the lower part of the
space and in a position well separated from the ladder referred to, a steel
door capable of being operated from each side and which provides access to a

safe escape route from the lower part of the space to the open deck.

(3) From machinery spaces other than those of category A, escape routes shall be
provided to the satisfaction of the Administration having regard to the nature and

location of the space and whether persons are normally employed in that space.

(4) Lifts shall not be considered as forming one of the required means of escape.

Regulation 14

Automatic sprinkler and fire alarm and fire detection systems (Method IIF)

(1) In vessels in which method IIF is adopted, an automatic sprinkler and fire alarm

system of an approved type and complying with the requirements of this regulation

shall be installed and so arranged as to protect accommodation spaces and service



spaces except spaces which afford no substantial fire risks, such as void spaces and

sanitary spaces.

(2) (a) The system shall be capable of immediate operation at all times and no action

(b)

() (a)

(b)

(©)

(d)

by the crew shall be necessary to set it in operation. It shall be of the wet
pipe type, but small exposed sections may be of the dry pipe type where in
the opinion of the Administration this is a necessary precaution. Any parts of
the system which may be subjected to freezing temperatures in service shall
be suitably protected against freezing."” It shall be kept charged at the
necessary pressure and shall have provision for a continuous supply of water
as required in paragraph (6)(b).

Each section of sprinklers shall include means for giving a visible and audible
alarm signal automatically at one or more indicating units whenever any
sprinkler comes into operation. Such units shall indicate in which section
served by the system, fire has occurred and shall be centralized in the
wheelhouse and, in addition, visible and audible alarms from the unit shall be
placed in a position other than in the wheelhouse, so as to ensure that the
indication of fire is immediately received by the crew. Such an alarm system

shall be so constructed as to indicate if any fault occurs in the system.

Sprinklers shall be grouped into separate sections, each of which shall contain
not more than 200 sprinklers.

Each section of sprinklers shall be capable of being isolated by one stop valve
only. The stop valve in each section shall be readily accessible and its
location shall be clearly and permanently indicated. Means shall be provided to
prevent the operation of the stop valves by any unauthorized person.

A gauge indicating the pressure in the system shall be provided at each
section stop valve and at a central station.

The sprinklers shall be resistant to corrosion. In accommodation and service
spaces, the sprinklers shall come into operation within the temperature range
of 68°C and 79°C, except that in locations such as drying rooms, where high
ambient temperatures might be expected, the operating temperature may be

increased by not more than 30°C above the maximum deckhead temperature.

23

See the Guidance for precautions against freezing of fire mains, contained in recommendation 6 of
attachment 3 to the Final Act of the International Conference on Safety of Fishing Vessels, 1993,
as reproduced in attachment 3 to this consolidated text.
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A list or plan shall be displayed at each indicating unit showing the spaces
covered and the location of the zone in respect of each section. Suitable

instructions for testing and maintenance shall be available.

(4) Sprinklers shall be placed in an overhead position and spaced in a suitable pattern

to maintain an average application rate of not less than 5 ¢/m”*/min over the nominal

area covered by the sprinklers. Alternatively, the Administration may permit the use of

sprinklers providing such quantity of water suitably distributed as has been shown to

the satisfaction of the Administration to be not less effective.

) (a)

(b)

©) (2)

(b)

(©)

A pressure tank having a volume equal to at least twice that of the charge of
water specified in this subparagraph shall be provided. The tank shall contain
a standing charge of fresh water, equivalent to the amount of water which
would be discharged in one minute by the pump referred to in paragraph
(6)(b), and the arrangements shall provide for maintaining such air pressure in
the tank as to ensure that, where the standing charge of fresh water in the
tank has been used, the pressure will be not less than the working pressure of
the sprinkler, plus the pressure due to a head of water measured from the
bottom of the tank to the highest sprinkler in the system. Suitable means of
replenishing the air under pressure and of replenishing the fresh water charge
in the tank shall be provided. A glass gauge shall be provided to indicate the
correct level of the water in the tank.

Means shall be provided to prevent the passage of seawater into the tank.

An independent power pump shall be provided solely for the purpose of
continuing automatically the discharge of water from the sprinklers. The pump
shall be brought into action automatically by the pressure drop in the system
before the standing fresh water charge in the pressure tank is completely
exhausted.

The pump and the piping system shall be capable of maintaining the necessary
pressure at the level of the highest sprinkler to ensure a continuous output of
water sufficient for the simultaneous coverage of the maximum area separated
by fire-resisting bulkheads of "A" and "B" class divisions or an area of 280
m” whichever is the less at the application rate specified in paragraph (4).

The pump shall have fitted on the delivery side a test valve with a short



open-ended discharge pipe. The effective area through the valve and pipe shall
be adequate to permit the release of the required pump output while
maintaining the pressure in the system specified in paragraph (5)(a).

(d) The sea inlet to the pump shall, wherever possible, be in the space containing
the pump and shall be so arranged that, when the vessel is afloat, it will not
be necessary to shut off the supply of seawater to the pump for any purpose

other than the inspection or repair of the pump.

(7) The sprinkler pump and tank shall be situated in a position reasonably remote
from any machinery space of category A and shall not be situated in any space

required to be protected by the sprinkler system.

(8) (a) There shall not be less than two sources of power supply for the seawater
pump and the automatic fire alarm and fire detection system. If the pump is
electrically driven, it shall be connected to the main source of electrical
power, which shall be capable of being supplied by at least two generators.

(b) The feeders shall be arranged so as to avoid galleys, machinery spaces and
other enclosed spaces of high fire risk except, in so far as it is necessary to
reach the appropriate switchboard. One of the sources of power supply for the
fire alarm and fire detection system shall be an emergency source. Where one
of the sources of power for the pump is an internal combustion-type engine, it
shall, in addition to complying with the provisions of paragraph (7), be so
situated that a fire in any protected space will not affect the air supply to that

engine.

(9) The sprinkler system shall have a connection from the vessel's fire main by way
of a lockable screw-down non-return valve at the connection which will prevent a

backflow from the sprinkler system to the fire main.

(10)  (a) A test valve shall be provided for testing the automatic alarm for each
section of sprinklers by a discharge of water equivalent to the operation of
one sprinkler. The test valve for each section shall be situated near the stop
valve for that section.

(b) Means shall be provided for testing the automatic operation of the pump on

reduction of pressure in the system.
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(c) Switches shall be provided at one of the indicating positions referred to in
paragraph (2)(b) which will enable the alarm and the indicators for each

section of sprinklers to be tested.

(11)  Spare sprinkler heads shall be provided for each section of sprinklers to the

satisfaction of the Administration.

Regulation 15
Automatic fire alarm and fire detection systems (Method IIIF)

(1) In vessels, in which method IIIF is adopted, an automatic fire alarm and fire

detection system of an approved type and complying with the requirements of this
regulation shall be installed and so arranged as to detect the presence of fire in all
accommodation spaces and service spaces except spaces which afford no substantial

fire risk, such as void spaces and sanitary spaces.

(2) (a) The system shall be capable of immediate operation at all times and no action
of the crew shall be necessary to set it in operation.

(b) Each section of detectors shall include means for giving a visible and audible
alarm signal automatically at one or more indicating units whenever any
detector comes into operation. Such units shall indicate in which section
served by the system a fire has occurred and shall be centralized on the
wheelhouse and such other positions as will ensure that any alarm from the
system is immediately received by the crew. Additionally, arrangements shall
be provided to ensure that an alarm is sounded on the deck on which the fire
has been detected. Such an alarm and detection system shall be so constructed

as to indicate if any fault occurs in the system.

(3) Detectors shall be grouped into separate sections, each covering not more than 50
rooms served by such a system and containing not more than 100 detectors. Detectors

shall be zoned to indicate on which deck a fire has occurred.

(4) The system shall be operated by an abnormal air temperature, by an abnormal

concentration of smoke or by other factors indicative of incipient fire in any one of



the spaces to be protected. Systems which are sensitive to air temperature shall not
operate at less than 54°C and shall operate at a temperature not greater than 78°C
when the temperature increase to those levels is not more than 1°C per minute. At
the discretion of the Administration, the permissible temperature of operation may be
increased to 30°C above the maximum deckhead temperature in drying rooms and
similar places of normally high ambient temperature. Systems which are sensitive to
smoke concentration shall operate on the reduction of the intensity of a transmitted
light beam by an amount to be determined by the Administration. Other equally
effective methods of operation may be accepted at the discretion of the
Administration. The detection system shall not be used for any purpose other than fire

detection.

(5) The detectors may be arranged to operate the alarm by the opening or closing of
contacts or by other appropriate methods. They shall be fitted in an overhead position
and shall be suitably protected against impact and physical damage. They shall be
suitable for use in a marine atmosphere. They shall be placed in an open position
clear of beams and other objects likely to obstruct the flow of hot gases or smoke to
the sensitive element. Detectors operated by the closing of contacts shall be of the
sealed contact type and the circuit shall be continuously monitored to indicate fault

conditions.

(6) At least one detector shall be installed in each space where detection facilities are
required and there shall be not less than one detector for each 37 m” of deck area
approximately. In large spaces the detectors shall be arranged in a regular pattern so
that no detector is more than 9 m from another detector or more than 4.5 m from a
bulkhead.

(7) There shall be not less than two sources of power supply for the electrical
equipment used in the operation of the fire alarm and fire detection system, one of
which shall be an emergency source. The supply shall be provided by separate feeders
reserved solely for that purpose. Such feeders shall run to a change-over switch
situated in the control station for the fire detection system. The wiring system shall
be so arranged as to avoid galleys, machinery spaces and other enclosed spaces
having a high fire risk, except, in so far as it is necessary, to provide for fire

detection in such spaces or to reach the appropriate switchboard.
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(8) (a) A list or plan shall be displayed adjacent to each indicating unit showing the
spaces covered and the location of the zone in respect of each system.
Suitable instructions for testing and maintenance shall be available.

(b) Provision shall be made for testing the correct operation of the detectors and
the indicating units by supplying means for applying hot air or smoke at

detector positions.

(9) Spare detector heads shall be provided for each section of detectors, to the

satisfaction of the Administration.

Regulation 16

Fixed fire-extinguishing arrangements in cargo spaces of high fire risk

Cargo spaces of high fire risk shall be protected by a fixed gas fire-extinguishing
system or by a fire-extinguishing system which gives equivalent protection, to the

satisfaction of the Administration.

Regulation 17

Fire pumps
(1) At least two fire pumps shall be provided.

(2) If a fire in any one compartment could put all the fire pumps out of action, there
shall be an alternative means of providing water for fire fighting. In vessels of 75 m
in length and over, this alternative means shall be a fixed emergency fire pump
independently driven. This emergency fire pump shall be capable of supplying two

jets of water, to the satisfaction of the Administration.

(3) (a) The fire pumps, other than the emergency pump, shall be capable of
delivering for fire-fighting purposes a quantity of water at a minimum pressure

of 0.25 N/mm? with a total capacity (Q) of at least:



(b)

4) (a)

(b)

(©)

(d)

Q = (0.15 \/(L(B+D) + 2.25) m’/h

where L, B and D are in metres.

However, the total required capacity of the fire pumps need not exceed 180 m’/h.
Each of the required fire pumps other than any emergency pump shall have a
capacity of not less than 40% of the total capacity of fire pumps required by
subparagraph (a) and shall, in any event, be capable of delivering at least the
jets of water required by regulation 19(2)(a). These fire pumps shall be
capable of supplying the fire main systems under the required conditions.
Where more than two pumps are installed, the capacity of such additional

pumps shall be to the satisfaction of the Administration.

Fire pumps shall be independently driven power pumps. Sanitary, ballast, bilge
or general service pumps may be accepted as fire pumps, provided that they
are not normally used for pumping oil and that, if they are subject to
occasional duty for the transfer or pumping of fuel oil, suitable change~over
arrangements are fitted.

Relief valves shall be provided in conjunction with all fire pumps if the
pumps are capable of developing a pressure exceeding the design pressure of
the water service pipes, hydrants and hoses. These valves shall be so placed
and adjusted as to prevent excessive pressure in any of the fire main systems.
Emergency power-operated fire pumps shall be independently driven
self~contained pumps either with their own diesel engine prime mover and
fuel supply fitted in an accessible position outside the compartment which
contains the main fire pumps, or be driven by a self-contained generator,
which may be the emergency generator referred to in regulation 1V/17, of
sufficient capacity and which is positioned in a safe place outside the engine
room and preferably above the working deck. The emergency fire pump shall
be capable of operating for a period of at least 3 h.

Emergency fire pumps, sea-suction valves and other necessary valves shall be
operable from outside compartments containing main fire pumps in a position

not likely to be cut off by a fire in those compartments.

Regulation 18
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(©)

2) (a)

(b)

(1) (a)

(b)
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Fire mains

Where more than one hydrant is required to provide the number of jets
specified in regulation 19(2)(a), a fire main shall be provided.

Fire mains shall have no connections other than those required for fire
fighting, except for the purpose of washing the deck and anchor chains and
operation of bilge ejectors, subject to the efficiency of the fire-fighting system
being maintained

Where fire mains are not self-draining, suitable drain cocks shall be fitted

where frost damage could be expected.”

The diameter of the fire main and water service pipes shall be sufficient for
the effective distribution of the maximum required discharge from two fire
pumps operating simultaneously or of 140 m’/h, whichever is the less.

With the two pumps simultaneously delivering through nozzles specified in
regulation 19(5) the quantity of water specified in subparagraph (a), through
any adjacent hydrants, the minimum pressure of 0.25 N/mm?” shall be

maintained at all hydrants.

Regulation 19

Fire hydrants, fire hoses and nozzles

The number of fire hoses provided shall be equal to the number of fire
hydrants arranged according to paragraph (2) and one spare hose. This number
does not include any fire hoses required in any engine or boiler room. The
Administration may increase the number of fire hoses required so as to ensure
that hoses in sufficient number are available and accessible at all times,
having regard to the size of the vessel.

Fire hoses shall be of approved material and sufficient in length to project a
jet of water to any of the spaces in which they may be required to be used.
Their maximum length shall be 20 m. Every fire hose shall be provided with

a nozzle and the necessary couplings. Fire hoses shall, together with any
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See the Guidance for precautions against freezing of fire mains, contained in recommendation 6 of

attachment 3 to the Final Act of the International Conference on Safety of Fishing vessels, 1993,
as reproduced in attachment 3 to this consolidated text.



necessary fittings and tools, be kept ready for use in conspicuous positions

near the water service hydrants or connections.

(2) (a) The number and position of the hydrants shall be such that at least two jets
of water not emanating from the same hydrant, one of which shall be from a
single length of fire hose, may reach any part of the vessel normally
accessible to the crew while the vessel is being navigated.

(b) All required hydrants shall be fitted with fire hoses having dual purpose
nozzles as required by paragraph (5). One hydrant shall be located near the

entrance of the space to be protected.

(3) Materials readily rendered ineffective by heat shall not be used for fire mains and
hydrants, unless adequately protected. The pipes and hydrants shall be so placed that
the fire hoses may be easily coupled to them. In vessels where deck cargo may be
carried, the positions of the hydrants shall be such that they are always readily
accessible and the pipes shall be arranged, as far as practicable, to avoid risk of
damage by such cargo. Unless one fire hose and nozzle is provided for each hydrant,

there shall be complete interchangeability of fire hose couplings and nozzles.

(4) A cock or valve shall be fitted to serve each fire hose so that any fire hose may

be removed while the fire pumps are operating.

(5) (a) Standard nozzle sizes shall be 12 mm, 16 mm and 19 mm or as near thereto
as possible. Larger diameter nozzles may be permitted at the discretion of the
Administration.

(b) For accommodation and service spaces, a nozzle size greater than 12 mm need
not be used.

(c) For machinery spaces and exterior locations, the nozzle size shall be such as
to obtain the maximum discharge possible from two jets at the pressure
specified in regulation 18(2)(b) from the smallest pump, provided that a nozzle

size greater than 19 mm need not be used.

Regulation 20

Fire extinguishers36)
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(1) Fire extinguishers shall be of approved types. The capacity of required portable
fluid extinguishers shall be not more than 13.5 # and not less than 9 #. Other
extinguishers shall not be in excess of the equivalent portability of the 13.5 ¢ fluid
extinguisher and shall not be less than the fire-extinguishing equivalent of a 9 /¢
fluid extinguisher. The Administration shall determine the equivalents of fire

extinguishers.

(2) Spare charges shall be provided to the satisfaction of the Administration.

(3) Fire extinguishers containing an extinguishing medium which, in the opinion of the
Administration, either by itself or under expected conditions of use, gives off toxic

gases in such quantities as to endanger persons shall not be permitted.

(4) Fire extinguishers shall be periodically examined and subjected to such tests as the

Administration may require.

(5) Normally, one of the portable fire extinguishers intended for use in any space

shall be stowed near an entrance to that space.

Regulation 21

Portable fire extinguishers in control stations and accommodation and service spaces

(1) At least five approved portable fire extinguishers shall be provided in control

stations and accommodation and service spaces, to the satisfaction of the Administration.

(2) Spare charges shall be provided to the satisfaction of the Administration.

Regulation 22

Fire-extinguishing appliances in machinery spaces

(1) (a) Spaces containing oil-fired boilers or fuel oil units shall be provided with one

2 See the Improved Guidelines for marine portable fire extinguishers, adopted by the Organization by

resolution A.951(23).



of the following fixed fire-extinguishing systems, to the satisfaction of the

Administration:

(1)  a pressure water-spraying installation;

(1))  a fire-smothering gas installation;

(i11)) a fire-extinguishing installation using vapours from low toxicity vapourizing
liquids; or

(iv) a fire-extinguishing installation using high expansion foam.

Where the engine and boiler rooms are not entirely separate, or if fuel oil

can drain from the boiler room into the engine-room, the combined engine

and boiler rooms shall be considered as one compartment.

(b) New installations of halogenated hydrocarbon systems used as fire-extinguishing
media shall be prohibited on new and existing vessels.

(c) Every boiler room shall be provided with at least one set of portable air-foam
equipment to the satisfaction of the Administration.

(d) At least two approved portable extinguishers discharging foam or equivalent
shall be provided in each firing space in each boiler room and each space in
which a part of the fuel oil installation is situated. At least one approved
foam-type extinguisher of at least 135 /¢ capacity or equivalent shall be
provided with hoses on reels suitable for reaching any part of the boiler room.
The Administration may relax the requirements of this subparagraph, having
regard to the size and nature of the space to be protected.

(e) In each firing space, there shall be a receptacle containing sand, sawdust
impregnated with soda or other approved dry material, in such quantity as
may be required by the Administration. Alternatively, an approved portable

extinguisher may be provided.

(2) Spaces containing internal combustion machinery used either for main propulsion
or for other purposes, when such machinery has a total power output of not less than
750 kW, shall be provided with the following arrangements:
(a) one of the fire-extinguishing systems required by paragraph (1)(a);
(b) at least one set of portable air-foam equipment to the satisfaction of the
Administration; and
(c) in each such space, approved foam-type fire extinguishers each of at least 45 |
capacity, or equivalent, sufficient in number to enable foam or its equivalent

to be directed on to any part of the fuel and lubricating oil pressure systems,
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gearing and other fire hazards. In addition, there shall be provided a sufficient
number of portable foam extinguishers or equivalent which shall be so located
that an extinguisher is not more than 10 m walking distance from any point
in the space, provided that there shall be at least two such extinguishers in
each such space. For smaller spaces, the Administration may relax these

requirements.

(3) Spaces containing steam turbines or enclosed steam engines used either for main
propulsion, or for other purposes, when such machinery has a total power output of
not less than 750 kW shall be provided with the following arrangements:

(a) foam fire extinguishers each of at least 45 1 capacity, or equivalent, sufficient
in number to enable foam or its equivalent to be directed on to any part of
the pressure lubrication system, on to any part of the casings enclosing
pressure lubricated parts of the turbines, engines or associated gearing, and any
other fire hazards. Provided that such extinguishers shall not be required if
protection at least equivalent to that of this subparagraph is provided in such
spaces by a fixed fire-extinguishing system fitted in compliance with paragraph
(1)(a); and

(b) a sufficient number of portable foam extinguishers, or equivalent, which shall
be so located that an extinguisher is not more than 10 m walking distance
from any point in the space; provided that there shall be at least two such
extinguishers in each such space, and such extinguishers shall not be required

in addition to any provided in compliance with paragraph (2)(c).

(4) Where, in the opinion of the Administration, a fire hazard exists in any machinery
space for which no specific provisions for fire-extinguishing appliances are prescribed

in paragraphs (1), (2) and (3), there shall be provided in, or adjacent to, that space a
number of approved portable fire extinguishers or other means of fire extinction to the

satisfaction of the Administration.

(5) Where fixed fire-extinguishing systems not required by this part are installed, such

systems shall be to the satisfaction of the Administration.

(6) For any machinery space of category A to which access is provided at a low

level from an adjacent shaft tunnel, there shall be provided, in addition to any



watertight door and on the side remote from that machinery space, a light steel

fire-screen door which shall be capable of being operated from each side of the door.

Regulation 23

International shore connection

(1) At least one international shore connection, complying with paragraph (2), shall be

provided.

(2) Standard dimensions of flanges for the international shore connection shall be in

accordance with the following table:

Description Dimension

Outside diameter 178 mm

Inner diameter 64 mm

Bolt circle diameter 132 mm

Slots in flange 4 holes 19 mm in diameter equidistantly placed on a

bolt circle of the above diameter, slotted to the
flange periphery

Flange thickness 14.5 mm minimum

Bolts and nuts 4 each of 16 mm in diameter and 50 mm in length

(3) This connection shall be constructed of material suitable for 1 N/ mm’ service pressure.

(4) The flange shall have a flat face on one side and the other shall have a coupling
permanently attached thereto that will fit the vessel's hydrant and hose. The connection
shall be kept aboard the vessel together with a gasket of any material suitable for 1
N/mm’ service pressure, together with four 16 mm bolts 50 mm in length and eight

washers.

(5) Facilities shall be available enabling such a connection to be used on either side

of the vessel.

Regulation 24
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Fireman's outfits

(1) At least two fireman's outfits shall be carried to the satisfaction of the Administration.

(2) The fireman's outfits shall be stored so as to be easily accessible and ready for

use and shall be stored in widely separated positions.

Regulation 25

Fire control plan

There shall be a permanently exhibited fire control plan to the satisfaction of the

Administration.

Regulation 26

Ready availability of fire-extinguishing appliances

Fire-extinguishing appliances shall be kept in good order and available for

immediate use at all times.

Regulation 27
Acceptance of substitutes

Where in this part any special type of appliance, apparatus, extinguishing medium
or arrangement is specified, any other type of appliance, etc., may be allowed,

provided the Administration is satisfied that it is not less effective.

PART C
FIRE SAFETY MEASURES IN VESSELS OF 45 METRES IN LENGTH AND
OVER BUT LESS THAN 60 METRES



Regulation 28
Structural fire protection

(1) The hull, superstructure, structural bulkheads, decks and deckhouses shall be

constructed of non-combustible materials. The Administration may permit combustible

construction, provided the requirements of this regulation and the additional

fire-extinguishing requirements of regulation 40(3) are complied with.

2) (a)

(b)

3) (@)

(b)

(©)

In vessels, the hull of which is constructed of non-combustible materials, the
decks and bulkheads separating machinery spaces of category A from
accommodation spaces, service spaces or control stations shall be constructed
to "A-60" class standard where the machinery space of category A is not
provided with a fixed fire-extinguishing system and to "A-30" class standard
where such a system is fitted. Decks and bulkheads separating other machinery
spaces from accommodation, service spaces and control stations shall be
constructed to "A-0" class standard. Decks and bulkheads separating control
stations from accommodation and service spaces shall be constructed to "A"
class standard, insulated to the satisfaction of the Administration, except that
an Administration may permit the fitting of "B-15" class divisions for
separating such spaces as skipper's cabin from the wheelhouse.

In vessels, the hull of which is constructed of combustible materials, the decks
and bulkheads separating machinery spaces from accommodation spaces, service
spaces or control stations shall be constructed to "F" class or "B-15" class
standard. In addition, machinery space boundaries shall, as far as practicable,
prevent the passage of smoke. Decks and bulkheads separating control stations

from accommodation and service spaces shall be constructed to "F" class standard.

In vessels, the hull of which is constructed of non-combustible materials,
bulkheads of corridors serving accommodation spaces, service spaces and
control stations shall be of "B-15" class divisions.

In vessels, the hull of which is constructed of combustible materials, bulkheads
of corridors serving accommodation spaces, service spaces and control stations
shall be of "F" class divisions.

Any bulkhead required by subparagraph (a) or (b) shall extend from deck to

deck unless a continuous ceiling of the same class as the bulkhead is fitted
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on both sides of the bulkhead, in which case the bulkhead may terminate at

the continuous ceiling.

(4) Interior stairways serving accommodation spaces, service spaces or control stations
shall be of steel or other equivalent material. Such stairways shall be within
enclosures constructed of "F" class divisions in vessels the hull of which is
constructed of combustible materials, or "B-15" class divisions in vessels the hull of
which is constructed of non~combustible materials, provided that, where a stairway

penetrates only one deck, it need be enclosed at one level only.

(5) Doors and other closures of openings in bulkheads and decks referred to in
paragraphs (2) and (3), doors fitted to stairway enclosures referred to in paragraph (4)
and doors fitted in engine and boiler casings, shall be as far as practicable equivalent
in resisting fire to the divisions in which they are fitted. Doors to machinery spaces

of category A shall be self-closing.

(6) Lift trunks which pass through the accommodation and service spaces shall be
constructed of steel or equivalent material and shall be provided with means of

closing which will permit control of draught and smoke.

(7) (a) In vessels, the hull of which is constructed of combustible materials, the
boundary bulkheads and decks of spaces containing any emergency source of
power and bulkheads and decks between galleys, paint rooms, lamp rooms or
any store-rooms which contain appreciable quantities of highly flammable
materials, and accommodation spaces, service spaces or control stations shall
be constructed of "F" class or "B-15" class divisions.

(b) In vessels, the hull of which is constructed of non-combustible materials, the
decks and bulkheads referred to in subparagraph (a) shall be "A" class
divisions insulated to the satisfaction of the Administration, having in mind the
risk of fire, except that the Administration may accept "B-15" class divisions
between a galley and accommodation spaces, service spaces and control
stations when the galley contains electrically heated furnaces, electrically heated
hot water appliances or other electrically heated appliances only.

(c) Highly flammable products shall be carried in suitably sealed containers.



(8) Where bulkheads or decks required by paragraphs (2), (3), (5) or (7) to be of
"A" class, "B" class or "F" class divisions, are penetrated for the passage of electrical
cables, pipes, trunks, ducts, etc., arrangements shall be made to ensure that the fire

integrity of the division is not impaired.

(9) Air spaces enclosed behind ceilings, panellings or linings in accommodation
spaces, service spaces and control stations shall be divided by close-fitting draught

stops spaced not more than 7 m apart.

(10)  Windows and skylights to machinery spaces shall be as follows:

(a) where skylights can be opened, they shall be capable of being closed from
outside the space. Skylights containing glass panels shall be fitted with
external shutters of steel or other equivalent material permanently attached,

(b) glass or similar materials shall not be fitted in machinery space boundaries.
This does not preclude the use of wire-reinforced glass for skylights and glass
in control rooms within the machinery spaces; and

(c) in skylights referred to in subparagraph (a), wire-reinforced glass shall be

used.

(11)  Insulating materials in accommodation spaces, service spaces except domestic
refrigerating compartments, control stations and machinery spaces shall be
non-combustible. The surface of insulation fitted on the internal boundaries of

machinery spaces of category A shall be impervious to oil or oil vapours.

(12)  Within compartments used for stowage of fish, combustible insulation shall be

protected by close-fitting cladding.
(13)  Notwithstanding the requirements of this regulation, the Administration may

accept "A-0" class divisions in lieu of "B-15" or "F" class divisions, having regard to

the amount of combustible materials used in adjacent spaces.

Regulation 29

Ventilation systems
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(1) Except as provided for in regulation 30(2), means shall be provided to stop fans

and close main openings to ventilation systems from outside the spaces served.

(2) Means shall be provided for closing, from a safe position, the annular spaces

around funnels.

(3) Ventilation openings may be permitted in and under the doors in corridor
bulkheads except that such openings shall not be permitted in and under stairway
enclosure doors. The openings shall be provided only in the lower half of a door.
Where such opening is in or under a door, the total net area of any such opening or
openings shall not exceed 0.05 m?. When such opening is cut in a door, it shall be

fitted with a grille made of non-combustible material.

(4) Ventilation ducts for machinery spaces of category A or galleys shall not, in
general, pass through accommodation spaces, service spaces or control stations. Where
the Administration permits this arrangement, the ducts shall be constructed of steel or

equivalent material and arranged to preserve the integrity of the divisions.

(5) Ventilation ducts of accommodation spaces, service spaces or control stations shall
not, in general, pass through machinery spaces of category A or through galleys.
Where the Administration permits this arrangement, the ducts shall be constructed of

steel or equivalent material and arranged to preserve the integrity of the divisions.

(6) Store-rooms containing appreciable quantities of highly flammable products shall be
provided with ventilation arrangements which are separate from other ventilation
systems. Ventilation shall be arranged at high and low levels and the inlets and
outlets of ventilators shall be positioned in safe areas. Suitable wire mesh guards to

arrest sparks shall be fitted over inlet and outlet ventilation openings.

(7) Ventilation systems serving machinery spaces shall be independent of systems

serving other spaces.

(8) Where trunks or ducts serve spaces on both sides of "A" class bulkheads or
decks, dampers shall be fitted so as to prevent the spread of fire and smoke between

compartments. Manual dampers shall be operable from both sides of the bulkhead or



the deck. Where the trunks or ducts with a free cross-sectional area exceeding 0.02
m’ pass through "A" class bulkheads or decks, automatic self-closing dampers shall be
fitted. Trunks serving compartments situated only on one side of such bulkheads shall

comply with regulation 9(1)(b).

Regulation 30
Heating installations

(1) Electric radiators shall be fixed in position and so constructed as to reduce fire
risks to a minimum. No such radiator shall be fitted with an element so exposed that
clothing, curtains or other similar materials can be scorched or set on fire by heat

from the element.

(2) Heating by means of open fires shall not be permitted. Heating stoves and other
similar appliances shall be firmly secured and adequate protection and insulation
against fire shall be provided beneath and around such appliances and in way of their
uptakes. Uptakes of stoves which burn solid fuel shall be so arranged and designed as
to minimize the possibility of becoming blocked by combustion products and shall
have a ready means for cleaning. Dampers for limiting draughts in uptakes shall,
when in the closed position, still leave an adequate area open. Spaces in which stoves
are installed shall be provided with ventilators of sufficient area to provide adequate
combustion-air for the stove. Such ventilators shall have no means of closure and
their position shall be such that no closing appliances in accordance with regulation

II/9 are required.

(3) Open flame gas appliances, except cooking stoves and water heaters, shall not be
permitted. Spaces containing any such stoves or water heaters shall have adequate
ventilation to remove fumes and possible gas leakage to a safe place. All pipes
conveying gas from container to stove or water heater shall be of steel or other
approved material. Automatic safety gas shut-off devices shall be fitted to operate on

loss of pressure in the gas main pipe or flame failure on any appliance.

Regulation 31
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Miscellaneous items87)

(1) Exposed surfaces within accommodation spaces, service spaces, control stations,
corridor and stairway enclosures and the concealed surfaces behind bulkheads, ceilings,
panellings and linings in accommodation spaces, service spaces and control stations

shall have low flame-spread characteristics."

(2) All exposed surfaces of glass reinforced plastic construction within accommodation
and service spaces, control stations, machinery spaces of category A and other
machinery spaces of similar fire risk shall have the final lay-up layer of approved
resin having inherent fire-retardant properties or be coated with an approved

fire-retardant paint or be protected by non-combustible materials.

(3) Paints, varnishes and other finishes used on exposed interior surfaces shall not be
capable of producing excessive quantities of smoke or toxic gases or vapours. The
Administration shall be satisfied that they are not of a nature to offer an undue fire

hazard.

(4) Primary deck coverings within accommodation and service spaces and control
stations shall be of approved material which will not readily ignite or give rise to

. . 89)
toxic or explosive hazards at elevated temperatures.

(5) (a) In accommodation and service spaces and control stations, pipes penetrating
"A" or "B" class divisions shall be of approved materials having regard to the
temperature such divisions are required to withstand. Where the Administration
permits the conveying of oil and combustible liquids through accommodation
and service spaces, the pipes conveying oil or combustible liquids shall be of

an approved material having regard to the fire risk.

% See the Guidance concerning the use of certain plastic materials, contained in recommendation 7

of attachment 3 to the Final Act of the International Conference on Safety of Fishing Vessels,
1993, as reproduced in attachment 3 to this consolidated text.
2 See the Guidelines on the evaluation of fire hazard properties of materials, adopted by the
Organization by resolution A.166(ES.IV) and resolution A.653(16, as appropriate; and Part 5 —
Testing for surface flammability (test for surface materials and primary deck coverings), contained in
Annex 1 of the International Code for Application of Fire Test Procedures, 2010, adopted by the
Maritime Safety Committee of the Organization by resolution MSC.307(88).
28 For vessels, the decks of which are constructed of steel, see the Recommendation on Fire test
procedures for ignitability of primary deck coverings, adopted by the Organization by resolution
A.687(17).



(b) Materials readily rendered ineffective by heat shall not be used for overboard
scuppers, sanitary discharges and other outlets which are close to the waterline
and where the failure of the material in the event of fire would give rise to

danger of flooding.

(6) All waste receptacles, other than those used in fish processing, shall be

constructed of non-combustible materials with no openings in the sides and bottom.

(7) Machinery driving fuel oil transfer pumps, fuel oil unit pumps and other similar
fuel pumps shall be fitted with remote controls situated outside the space concerned
so that they can be stopped in the event of a fire arising in the space in which they

are located.

(8) Drip trays shall be fitted, where necessary, to prevent oil leaking into bilges.

Regulation 32

Storage of gas cylinders and dangerous materials

(1) Cylinders for compressed, liquefied or dissolved gases shall be clearly marked by
means of prescribed identifying colours, have a clearly legible identification of the

name and chemical formula of their contents and be properly secured.

(2) Cylinders containing flammable or other dangerous gases and expended cylinders
shall be stored, properly secured, on open decks and all valves, pressure regulators
and pipes leading from such cylinders shall be protected against damage. Cylinders
shall be protected against excessive variations in temperature, direct rays of the sun,
and accumulation of snow. However, the Administration may permit such cylinders to

be stored in compartments complying with the requirements of paragraphs (3) to (5).

(3) Spaces containing highly flammable liquids, such as volatile paints, paraffin,
benzole, etc., and, where permitted, liquefied gas, shall have direct access from open
decks only. Pressure-adjusting devices and relief valves shall exhaust within the
compartment. Where boundary bulkheads of such compartments adjoin other enclosed

spaces, they shall be gastight.
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(4) Except as necessary for service within the space, electrical wiring and fittings
shall not be permitted within compartments used for the storage of highly flammable
liquids or liquefied gases. Where such electrical fittings are installed, they shall be to
the satisfaction of the Administration for use in a flammable atmosphere. Sources of
heat shall be kept clear of such spaces and "No smoking" and "No naked light"

notices shall be displayed in a prominent position.

(5) Separate storage shall be provided for each type of compressed gas. Compartments
used for the storage of such gases shall not be used for storage of other combustible
products nor for tools or objects not part of the gas distribution system. However, the
Administration may relax these requirements considering the characteristics, volume

and intended use of such compressed gases.

Regulation 33

Means of escape

(1) Stairways and ladders leading to and from all accommodation spaces and in
spaces in which the crew is normally employed, other than machinery spaces, shall be
so arranged as to provide ready means of escape to the open deck and, thence, to the
survival craft. In particular, in relation to these spaces:

(a) at all levels of accommodation at least two widely separated means of escape
shall be provided which may include the normal means of access from each
restricted space or group of spaces;

(b) (1) below the weather deck, the means of escape shall be a stairway and the

second escape may be a trunk or a stairway; and

(i1) above the weather deck, the means of escape shall be stairways or doors
to an open deck or a combination thereof. Where it is not practicable to
fit stairways or doors, one of these means of escape may be by means of
adequately sized portholes or hatches protected, where necessary, against
ice accretion;

(c) exceptionally, the Administration may permit only one means of escape, due
regard being paid to the nature and location of spaces and to the number of

persons who normally might be accommodated or employed there;



(d) a corridor or a part of a corridor from which there is only one route of
escape shall preferably not exceed 2.5 m in length and, in no case, be greater
than 5 m in length; and

(e) the width and continuity of the means of escape shall be to the satisfaction of

the Administration.

(2) Two means of escape shall be provided from every machinery space of category
A which shall be as widely separated as possible. Vertical escapes shall be by means
of steel ladders. Where the size of the machinery spaces makes it impracticable, one
of these means of escape may be omitted. In such cases, special consideration shall

be given to the remaining exit.

(3) Lifts shall not be considered as forming one of the required means of escape.

Regulation 34

Automatic fire alarm and fire detection systems

Where the Administration has permitted under regulation 28(1) a combustible
construction, or where otherwise appreciable amounts of combustible materials are used
on the construction of accommodation spaces, service spaces and control stations,
special consideration shall be given to the installation of an automatic fire alarm and
fire detection system in those spaces, having due regard to the size of those spaces,
their arrangement and location relative to control stations as well as, where applicable,

the flame-spread characteristics of the installed furniture.

Regulation 35

Fire pumps

(1) The minimum number and type of fire pumps to be fitted shall be as follows:
(a) one power pump not dependent upon the main machinery for its motive power; or
(b) one power pump driven by main machinery, provided that the propeller
shafting can be readily disconnected or provided that a controllable pitch

propeller is fitted.
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(2) Sanitary, bilge, ballast, general service or any other pumps may be used as fire
pumps if they comply with the requirements of this chapter and do not affect the
ability to cope with pumping of the bilges. Fire pumps shall be so connected that

they cannot be used for pumping oil or other flammable liquids.

(3) Centrifugal pumps or other pumps connected to the fire main through which

backflow could occur shall be fitted with non-return valves.

(4) Vessels not fitted with a power-operated emergency fire pump and without a fixed
fire-extinguishing system in the machinery spaces shall be provided with additional

fire-extinguishing means to the satisfaction of the Administration.

(5) Where fitted, emergency power-operated fire pumps shall be independently driven
self-contained pumps either with their own prime mover and fuel supply fitted in an
accessible position outside the compartment which contains the main fire pumps, or be
driven by a self-contained generator which may be an emergency generator of
sufficient capacity and which is positioned in a safe place outside the engine-room

and preferably above the working deck.
(6) For any emergency fire pump, where fitted, the pump, sea-suction valves and
other necessary valves shall be operable from outside compartments containing main

fire pumps in a position not likely to be cut off by a fire in those compartments.

(7) The total capacity (Q) of main power-operated fire pumps shall be at least:
Q = (0.15 L(B+D) + 225y m’/h
where L, B and D are in metres.

(8) Where two independent power-operated fire pumps are fitted, the capacity of each

pump shall not be less than 40% of the quantity required by paragraph (7).

(9) When main power fire pumps are delivering the quantity of water required by

paragraph (7) through the fire main, fire hoses and nozzles, the pressure maintained at



any hydrant shall be not less than 0.25 N/mm?.

(10)  Where power-operated emergency fire pumps are delivering the maximum
quantity of water through the jet required by regulation 37(1), the pressure maintained

at any hydrant shall be to the satisfaction of the Administration.

Regulation 36

Fire mains

(1) Where more than one hydrant is required to provide the number of jets required

by regulation 37(1), a fire main shall be provided.

(2) Materials readily rendered ineffective by heat shall not be used for fire mains,

unless adequately protected.

(3) Where fire pump delivery pressure can exceed the designed working pressure of

fire mains, relief valves shall be fitted.

(4) Fire mains shall have no connections other than those required for fire fighting,
except for the purpose of washing the deck and anchor chains and operation of bilge

ejectors, subject to the efficiency of the fire-fighting system being maintained.

(5) Where fire mains are not self-draining, suitable drain cocks shall be fitted where

frost damage may be expected.90)

Regulation 37

Fire hydrants, fire hoses and nozzles

(1) Fire hydrants shall be positioned so as to allow easy and quick connection of fire
hoses and so that at least one jet can be directed into any part of the vessel which is

normally accessible during navigation.

2 See the Guidance for precautions against freezing of fire mains, contained in recommendation 6 of

attachment 3 to the Final Act of the International Conference on Safety of Fishing Vessels, 1993,
as reproduced in attachment 3 to this consolidated text.
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(2) The jet required in paragraph (1) shall be from a single length of fire hose.

(3) In addition to the requirements of paragraph (1), machinery spaces of category A
shall be provided with at least one hydrant complete with fire hose and dual purpose

nozzle. The fire hydrant shall be located outside the space and near the entrance.

(4) For every required fire hydrant, there shall be one fire hose. At least one spare

fire hose shall be provided in addition to this requirement.

(5) Single lengths of fire hose shall not exceed 20 m.

(6) Fire hoses shall be of an approved material. Each fire hose shall be provided with

couplings and a dual purpose nozzle.

(7) Except where fire hoses are permanently attached to the fire main, the couplings

of fire hoses and nozzles shall be completely interchangeable.

(8) The nozzles, as required by paragraph (6) shall be appropriate to the delivery
capacity of the fire pumps fitted, but in any case shall have a diameter of not less

than 12 mm.

Regulation 38

Fire extinguishers®1)

(1) Fire extinguishers shall be of approved types. The capacity of required portable
fluid extinguishers shall be not more than 13.5 # and not less than 9 #. Other
extinguishers shall not be in excess of the equivalent portability of the 13.5 ¢ fluid
extinguisher and shall not be less than the fire-extinguishing equivalent of a 9 /
fluid extinguisher. The Administration shall determine the equivalents of fire

extinguishers.

30 See the Improved Guidelines for marine portable fire extinguishers, adopted by the Organization by

resolution A.951(23).



(2) Spare charges shall be provided to the satisfaction of the Administration.

(3) Fire extinguishers containing an extinguishing medium which, in the opinion of the
Administration, either by itself or under expected conditions of use, gives off toxic

gases in such quantities as to endanger persons shall not be permitted.

(4) Fire extinguishers shall be periodically examined and subjected to such tests as the

Administration may require.

(5) Normally, one of the portable fire extinguishers intended for use in any space

shall be stowed near an entrance to that space.

Regulation 39

Portable fire extinguishers in control stations and accommodation and service spaces

(1) A sufficient number of approved portable fire extinguishers shall be provided in
control stations and accommodation and service spaces to ensure that at least one
extinguisher of a suitable type is readily available for use in any part of such spaces.
The total number of extinguishers in these spaces, however, shall not be less than

three.

(2) Spare charges shall be provided to the satisfaction of the Administration.

Regulation 40

Fire-extinguishing appliances in machinery spaces

(1) (a) Spaces containing oil-fired boilers, fuel oil units or internal combustion
machinery having a total power output of not less than 750 kW shall be
provided with one of the following fixed fire-extinguishing systems, to the
satisfaction of the Administration:

(1) a pressure water-spraying installation;
(i1) a fire-smothering gas installation;

(ii1) a fire-extinguishing installation using vapours from low toxicity vapourizing
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liquids; or
(iv) a fire-extinguishing installation using high expansion foam.
(b) New installations of halogenated hydrocarbon systems used as fire-extinguishing
media shall be prohibited on new and existing vessels.
(c) Where the engine and boiler rooms are not entirely separated from each other
or if fuel oil can drain from the boiler room into the engine-room, the

combined engine and boiler rooms shall be considered as one compartment.

(2) Installations listed in paragraph (1)(a) shall be controlled from readily accessible
positions outside such spaces not likely to be cut off by a fire in the protected space.
Arrangements shall be made to ensure the supply of power and water necessary for

the operation of the system in the event of fire in the protected space.

(3) Vessels which are constructed mainly or wholly of wood or fibre reinforced
plastic and fitted with oil-fired boilers or internal combustion machinery which are
decked in way of the machinery space with such material, shall be provided with one

of the extinguishing systems referred to in paragraph (1).

(4) In all machinery spaces of category A at least two portable extinguishers shall be
provided, of a type suitable for extinguishing fires involving fuel oil. Where such
spaces contain machinery which has a total power output of not less than 250 kW, at
least three such extinguishers shall be provided. One of the extinguishers shall be

stowed near the entrance to the space.

(5) Vessels having machinery spaces not protected by a fixed fire-extinguishing system shall
be provided with at least a 45 ¢ foam extinguisher or its equivalent, suitable for
fighting oil fires. Where the size of the machinery spaces makes this provision
impracticable, the Administration may accept an additional number of portable fire

extinguishers.

Regulation 41

Fireman's outfits

The number of fireman's outfits and their location shall be to the satisfaction of



the Administration.
Regulation 42
Fire control plan
There shall be a permanently exhibited fire control plan to the satisfaction of the
Administration. In small vessels, the Administration may dispense with this requirement.
Regulation 43
Ready availability of fire-extinguishing appliances
Fire-extinguishing appliances shall be kept in good order and available for
immediate use at all times.
Regulation 44
Acceptance of substitutes
Where in this part any special type of appliance, apparatus, extinguishing medium

or arrangement is specified, any other type of appliance, etc., may be allowed

provided the Administration is satisfied that it is not less effective.

Chapter VI
PROTECTION OF THE CREW

Regulation 1

General protection measures

(1) A lifeline system shall be designed to be effective for all needs and the necessary

wires, ropes, shackles, eye bolts and cleats shall be provided.
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(2) Deck openings provided with coamings or sills of less than 600 mm in height
shall be provided with guards, such as hinged or portable railings or nettings. The
Administration may exempt small openings such as fish scuttles from compliance with

these requirements.

(3) Skylights or other similar openings shall be fitted with protective bars not more
than 350 mm apart. The Administration may exempt small openings from compliance

with this requirement.

(4) The surface of all decks shall be so designed or treated as to minimize the
possibility of personnel slipping. In particular, decks of working areas, such as in
machinery spaces, in galleys, at winches and where fish is handled as well as at the

foot and head of ladders and in front of doors, shall be provided with anti-skid surfaces.

Regulation 2
Deck openings

(1) Hinged covers of hatchways, manholes and other openings shall be protected
against accidental closing. In particular, heavy covers on escape hatches shall be
equipped with counterweights, and so constructed as to be capable of being opened
from each side of the cover.

(2) Dimensions of access hatches shall not be less than 600 mm by 600 mm or 600
mm diameter.

(3) Where practicable, handholds shall be provided above the level of the deck over
escape openings.

Regulation 3
Bulwarks, rails and guards

(1) Efficient bulwarks or guard rails shall be fitted on all exposed parts of the
working deck and on superstructure decks if they are working platforms. The height
of bulwarks or guard rails above deck shall be at least 1 m. Where this height would
interfere with the normal operation of the vessel, a lesser height may be approved by
the Administration.

(2) The minimum vertical distance from the deepest operating waterline to the lowest
point of the top of the bulwark, or to the edge of the working deck if guard rails are
fitted shall ensure adequate protection of the crew from water shipped on deck, taking
into account the sea states and the weather conditions in which the vessel may
operate, the areas of operation, type of vessel and its method of fishing and shall be
to the satisfaction of the Administration.”

31 See the Guidance on a method of calculation of the minimum distance from the deepest operating



(3) Clearance below the lowest course of guard rails shall not exceed 230 mm. Other
courses shall not be more than 380 mm apart, and the distance between stanchions
shall not be more than 1.5 m. In a vessel with rounded gunwales, guard rail supports
shall be placed on the flat of the deck. Rails shall be free from sharp points, edges
and corners and shall be of adequate strength.

(4) Means to the satisfaction of the Administration, such as guard rails, lifelines,
gangways or underdeck passages, shall be provided to protect the crew in moving
between accommodation, machinery and other working spaces. Storm rails shall be
fitted, as necessary to the outside of all deckhouses and casings to secure safety of
passage or work for the crew.

(5) Stern trawlers shall be provided with suitable protection such as doors, gates or
nets at the top of the stern ramp at the same height as the adjacent bulwark or guard
rails. When such protection is not in position, a chain or other means of protection
shall be provided across the ramp.

Regulation 4
Stairways and ladders

For the safety of the crew, stairways and ladders of adequate size and strength
with handrails and non-slip treads shall be provided to the satisfaction of the
Administration.

Chapter VII
LIFE-SAVING APPLIANCES AND ARRANGEMENTS

PART A
GENERAL

Regulation 1
Application

(1) Unless expressly provided otherwise, this chapter shall apply to new vessels of 45 m
in length and over.

(2) Regulations 13 and 14 shall also apply to existing vessels of 45 m in length and
over, provided that the Administration may defer the implementation of the
requirements of these regulations until 1 February 1999 or the date of entry into force
of this Protocol, whichever occurs later.

Regulation 2
Definitions

(1) Float-free launching is that method of launching a survival craft whereby the craft
is automatically released from a sinking vessel and is ready for use.

waterline to the lowest point of the top of the bulwark or to the edge of the working deck,
contained in recommendation 8 of attachment 3 to the Final Act of the International Conference on
Safety of Fishing Vessels, 1993, as reproduced in attachment 3 to this consolidated text.
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(2) Free-fall launching is that method of launching a survival craft whereby the craft
with its complement of persons and equipment on board is released and allowed to
fall into the sea without any restraining apparatus.

(3) Inflatable appliance is an appliance which depends upon non-rigid, gas-filled
chambers for buoyancy and which is normally kept uninflated until ready for use.

(4) Inflated appliance is an appliance which depends upon non-rigid, gas-filled
chambers for buoyancy and which is kept inflated and ready for use at all times.

(5) Launching appliance or arrangement is a means of transferring a survival craft or
rescue boat from its stowed position safely to the water.

(6) Novel life-saving appliance or arrangement is a life-saving appliance or
arrangement which embodies new features not fully covered by the provisions of this
chapter but which provides an equal or higher standard of safety.

(7) Rescue boat is a boat designed to rescue persons in distress and to marshal
survival craft.

(8) Retro-reflective material is a material which reflects in the opposite direction a
beam of light directed on it.

(9) Survival craft is a craft capable of sustaining the lives of persons in distress from
the time of abandoning the vessel.

Regulation 3
Evaluation, testing and approval of life-saving appliances and arrangements

(1) Except as provided in paragraphs (5) and (6), life-saving appliances and
arrangements required by this chapter shall be approved by the Administration.

(2) Before giving approval to life-saving appliances and arrangements, the
Administration shall ensure that such life-saving appliances and arrangements:
(a) are tested, to confirm that they comply with the requirements of this chapter,
in accordance with the recommendations of the Organization;” or
(b) have successfully undergone, to the satisfaction of the Administration, tests
which are substantially equivalent to those specified in those recommendations.

(3) Before giving approval to novel life-saving appliances or arrangements, the
Administration shall ensure that such appliances or arrangements:

(a) provide safety standards at least equivalent to the requirements of this chapter
and have been evaluated and tested in accordance with the recommendations
of the Organization;” or

(b) have successfully undergone, to the satisfaction of the Administration, evaluation
and tests which are substantially equivalent to those recommendations.

(4) Procedures adopted by the Administration for approval shall also include the
conditions whereby approval would continue or would be withdrawn.

32 See the Revised Recommendation on testing of life-saving appliances, adopted by the Maritime

Safety Committee of the Organization by resolution MSC.89(70) as amended.
3 See the Code of practice for the evaluation, testing and acceptance of prototype novel life-saving
appliances and arrangements, adopted by the Organization by resolution A.520(13).



(5) Before accepting life-saving appliances and arrangements that have not been
previously approved by the Administration, the Administration shall be satisfied that
life-saving appliances and arrangements comply with the requirements of this chapter.

(6) Life-saving appliances required by this chapter, for which detailed specifications
are not included in part C, shall be to the satisfaction of the Administration.

Regulation 4
Production tests

The Administration shall require life-saving appliances to be subjected to such
production tests as are necessary to ensure that the life-saving appliances are
manufactured to the same standard as the approved prototype.

PART B
VESSEL REQUIREMENTS

Regulation 5
Number and types of survival craft and rescue boats

(1) Every vessel shall be provided with at least two survival craft.

(2) The number, capacity and type of survival craft and rescue boats of vessels of 75 m
in length and over shall comply with the following:

(a) survival craft of sufficient aggregate capacity to accommodate on each side of
the vessel at least the total number of persons on board shall be provided.
However, if the vessel complies with subdivision requirements, damage
stability criteria and criteria of increased structural fire protection additional to
those stipulated by regulation III/14 and by chapter V, and the Administration
considers that a decrease of the number of survival craft and their capacity
will not affect safety, the Administration may allow this decrease, provided
that the aggregate capacity of survival craft situated on each side of the vessel
is sufficient to accommodate at least 50% of the persons on board. In
addition, liferafts for at least 50% of the total number of persons on board
shall be provided; and

(b) a rescue boat shall be provided, unless the vessel is provided with a lifeboat
which fulfils the requirements for a rescue boat and which is capable of being
recovered after the rescue operation.

(3) Vessels of less than 75 m in length shall comply with the following:

(a) survival craft of sufficient aggregate capacity to accommodate on each side of
the vessel at least the total number of persons on board shall be provided;
and

(b) a rescue boat shall be provided, unless the vessel is provided with a suitable
survival craft which is capable of being recovered after the rescue operation.

(4) In lieu of meeting the requirements of paragraph 2(a) or 3(a), vessels may carry
one or more lifeboats capable of being free-fall launched over the stern of the vessel
of sufficient capacity to accommodate the total number of persons on board and with
liferafts of sufficient capacity to accommodate the total number of persons on board.

(5) Where the arrangement required in paragraph (3)(a) would interfere with the
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normal operation of the vessel, the Administration may decide, in lieu of meeting the
requirements, that vessels carry survival craft capable of being launched from only one
side of the vessel. These survival craft shall be of sufficient aggregate capacity to
accommodate at least twice the total number of persons on board, provided that the
survival craft of sufficient capacity to accommodate the total number of persons on
board can be easily transferred to the other side of the vessel, where they can be
launched safely and rapidly.

(6) In the event of any one survival craft being lost or rendered unserviceable, there
shall be sufficient survival craft available for use on either side, including those which
are stowed in a position to be transferred to the other side, to accommodate the total
number of persons on board. The transfer shall be easy to do, at a single open deck
level, and all craft shall be free of obstacles to avoid entrapment and facilitate easy
deployment.

(7) Where the arrangement required in paragraph (3)(b) would interfere with the

normal operation of the vessel, the Administration may decide, in lieu of meeting the
requirements, that vessels carry other equivalent appliances for rescuing persons from
the water, taking into account the vessel's navigational area and operational condition.

(8) The number of lifeboats and rescue boats that are carried on vessels shall be
sufficient to ensure that, in providing for abandonment by the total number of persons
on board, not more than nine liferafts need be marshalled by each lifeboat or rescue
boat.

(9) The survival craft and rescue boats shall comply with the applicable requirements
of regulations 17 to 23 inclusive.

Regulation 6
Availability and stowage of survival craft and rescue boats

(1) Survival craft shall:
(a) (1) be readily available in case of emergency;
(1)) be capable of being launched safely and rapidly under the conditions
required by regulation 32(1)(a); and
(ii1)) be capable of rapid recovery if fulfilling also the requirements for a
rescue boat;
(b) be so stowed that:
(1) the marshalling of persons at the embarkation deck is not impeded;
(i1) their prompt handling is not impeded;
(ii1)) embarkation can be effected rapidly and in good order; and
(iv) the operation of any other survival craft is not interfered with.

(2) Where the distance from the embarkation deck to the waterline of the vessel in
the lightest operating condition exceeds 4.5 m, survival craft, except float-free liferafts,
shall be capable of being davit-launched with a full complement of persons or be
provided with equivalent approved means of embarkation.

(3) Survival craft and launching appliances shall be in working order and available for
immediate use before the vessel leaves port and kept so at all times when at sea.

(4) (a) Survival craft shall be stowed to the satisfaction of the Administration.
(b) Every lifeboat shall be attached to a separate set of davits or approved
launching appliance.
(c) Survival craft shall be positioned as close to accommodation and service



(d)

(e)
®

(2

spaces as possible, stowed in suitable positions to ensure safe launching, with

particular regard to clearance from the propeller. Lifeboats for lowering down

the vessel's side shall be stowed with regard to steeply overhanging portions
of the hull, so ensuring, as far as practicable, that they can be launched down
the straight side of the vessel. If positioned forward, they shall be stowed
abaft the collision bulkhead in a sheltered position and in this respect the

Administration shall give special consideration to the strength of the davits.

The method of launching and recovering of rescue boats shall be approved

taking into account the weight of the rescue boat including its equipment and

50% of the number of persons it is certificated to carry in regulations

23(1)(b)(i1) and 23(1)(c), the construction and size of the rescue boat and its

position of stowage above the waterline in the vessel's lightest operating

condition. However, every rescue boat stowed at a height of more than 4.5 m

above the waterline in the vessel's lightest operating condition shall be

provided with approved arrangements for launching and recovery.

Launching and embarkation appliances shall comply with the requirements of

regulation 32.

(1) The liferafts shall be so stowed as to be readily available in case of
emergency in such a manner as to permit them to float free from their
stowage, inflate and break free from the vessel in the event of its sinking.
However, davit-launched liferafts need not float free.

(i1) Lashings, if used, shall be fitted with an automatic (hydrostatic) release
system of an approved type.

The Administration, if it is satisfied that the constructional features of the

vessel and the method of fishing operation may render it unreasonable and

impractical to apply particular provisions of this paragraph, may accept
relaxations from such provisions, provided that the vessel is fitted with
alternative launching and recovering arrangements adequate for the service for
which it is intended. The Administration which has allowed alternative
launching and recovery arrangements under this subparagraph shall inform the
Organization of the particulars of such arrangements for circulation to other
Parties.

Regulation 7
Embarkation into survival craft

Suitable arrangements shall be made for embarkation into the survival craft, which
shall include:

(2)

(b)

(©)
(d)

at least one ladder, or other approved means, on each side of the vessel to
afford access to the survival craft when waterborne, except where the
Administration is satisfied that the distance from the point of embarkation to
the waterborne survival craft is such that a ladder is unnecessary;

means for illuminating the stowage position of survival craft and their
launching appliances during preparation for, and the process of, launching, and
also for illuminating the water into which the survival craft are launched until
the process of launching is completed, the power for which is to be supplied
from the emergency source required by regulation 1V/17;

arrangements for warning all persons on board that the vessel is about to be
abandoned; and

means for preventing any discharge of water into the survival craft.

Regulation 8
Lifejackets
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(1) For every person on board, a lifejacket of an approved type complying with the
requirements of regulation 24 shall be carried.

(2) Lifejackets shall be so placed as to be readily accessible and their position shall
be plainly indicated.

Regulation 9
Immersion suits and thermal protective aids

(1) An approved immersion suit, of an appropriate size, complying with the
requirements of regulation 25 shall be provided for every person assigned to crew the
rescue boat.

(2) Vessels complying with the requirements of regulation 5(2) and (3) shall carry
immersion suits complying with the requirements of regulation 25 for every person on
board not accommodated in:
(a) lifeboats; or
(b) davit-launched liferafts; or
(c) liferafts served by equivalent approved appliances which do not require entry
into the water to board the liferaft.

(3) In addition to paragraph (2)(a), vessels shall carry for each lifeboat at least three
immersion suits complying with the requirements of regulation 25. In addition to the
thermal protective aids required by regulation 17(8)(xxxi), vessels shall carry thermal
protective aids complying with the requirements of regulation 26 for persons to be
accommodated in the lifeboats and not provided with immersion suits. These
immersion suits and thermal protective aids need not be required if the vessel is
equipped with either totally enclosed lifeboats of such aggregate capacity as to
accommodate on each side of the vessel at least the total number of persons on board
or a free-fall lifeboat of sufficient capacity to accommodate the total number of
persons on board.

(4) The requirements of paragraphs (2) and (3) do not apply to vessels constantly
engaged in warm climates, where, in the opinion of the Administration, immersion
suits and thermal protective aids are unnecessary.

(5) The immersion suits required by paragraphs (2) and (3) may be used to comply
with the requirements of paragraph (1).

Regulation 10
Lifebuoys

(1) At least the following number of lifebuoys complying with the requirements of
regulation 27(1) shall be provided:

(a) eight lifebuoys in vessels of 75 m in length and over; and

(b) six lifebuoys in vessels of less than 75 m in length.

(2) At least half of the number of lifebuoys referred to in paragraph (1) shall be
provided with self-igniting lights complying with the requirements of regulation 27(2).

(3) At least two of the lifebuoys provided with self-igniting lights in accordance with
paragraph (2) shall be provided with self-activitating smoke signals complying with the
requirements of regulation 27(3), and shall, where practicable, be capable of quick
release from the navigation bridge.



(4) At least one lifebuoy on each side of the vessel shall be fitted with a buoyant
lifeline complying with the requirements of regulation 27(4) equal in length to not
less than twice the height at which it is stowed above the waterline in the lightest
seagoing condition, or 30 m, whichever is greater. Such lifebuoys shall not have
self-igniting lights.

(5) All lifebuoys shall be so placed as to be readily accessible to the persons on
board and shall always be capable of being rapidly cast loose and shall not be
permanently secured in any way.

Regulation 11
Line-throwing appliances

Every vessel shall carry a line-throwing appliance of an approved type, complying
with the requirements of regulation 28.

Regulation 12

Distress signals

(1) Every vessel shall be provided, to the satisfaction of the Administration, with
means of making effective distress signals by day and by night, including at least 12
rocket parachute flares complying with the requirements of regulation 29.

(2) Distress signals shall be of an approved type. They shall be so placed as to be
readily accessible and their position shall be plainly indicated.

Regulation 13
Radio life-saving appliances

(1) At least three two-way VHF radiotelephone apparatus shall be provided on every
vessel. Such apparatus shall conform to performance standards not inferior to those
adopted by the Organization.” If a fixed two-way VHF radiotelephone apparatus is
fitted in a survival craft, it shall conform to performance standards not inferior to
those adopted by the Organization.*

(2) Two-way VHF radiotelephone apparatus provided on board existing vessels and
not complying with the performance standards adopted by the Organization may be
accepted by the Administration until 1 February 1999, or the date of entry into force
of this Protocol, whichever occurs later, provided that the Administration is satisfied
that they are compatible with approved two-way VHF radiotelephone apparatus.

Regulation 14
Radar transponders

At least one radar transponder shall be carried on each side of every vessel. Such
radar transponders shall conform to performance standards not inferior to those

3 See the Recommendation on Performance standards for survival craft portable two-way VHF

radiotelephone apparatus, adopted by the Organization by resolution A.809(19) annex 1 or annex 2,
as applicable, and the Revised performance standards for survival craft portable two-way VHF
radiotelephone apparatus, adopted by resolution MSC.149(77).
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adopted by the Organization.” The radar transponders’ shall be stowed in such
locations that they can be rapidly placed in any survival craft. Alternatively, one radar
transponder shall be stowed in each survival craft.

Regulation 15
Retro-reflective materials on life-saving appliances

All survival craft, rescue boats, lifejackets and lifebuoys shall be fitted with

. . . . . . . 98)
retro-reflective material in accordance with the recommendations of the Organization.

Regulation 16
Operational readiness, maintenance and inspections

(1) Operational readiness
Before the vessel leaves port and at all times during the voyage, all life-saving
appliances shall be in working order and ready for immediate use.

(2) Maintenance
(a) Instructions for on-board maintenance of life-saving appliances approved by the
Administration shall be provided and maintenance shall be carried out
accordingly.
(b) The Administration may accept, in lieu of the instructions required by
subparagraph (a), a shipboard planned maintenance programme.

(3) Maintenance of falls

Falls used in launching shall be turned end for end at intervals of not more than
30 months and be renewed when necessary due to deterioration of the falls or at
intervals of not more than 5 years, whichever is the earlier.

(4) Spares and repair equipment

Spares and repair equipment shall be provided for life-saving appliances and their
components which are subject to excessive wear or consumption and need to be
replaced regularly.

(5) Weekly inspection

The following tests and inspections shall be carried out weekly:

(a) all survival craft, rescue boats and launching appliances shall be visually
inspected to ensure that they are ready for use;

(b) all engines in lifeboats and rescue boats shall be run ahead and astern for a
total period of not less than 3 min provided the ambient temperature is above
the minimum temperature required for starting the engine; and

(c) the general emergency alarm system shall be tested.

(6) Monthly inspections

Inspection of the life-saving appliances, including lifeboat equipment, shall be
carried out monthly using a checklist to ensure that they are complete and in good
order. A report of the inspection shall be entered in the log-book.

35 . . .
See the Recommendation on Performance standards for survival craft radar transponders for use in

search and rescue operations, adopted by the Organization by resolution A.802(19), as amended.

3 One of these may be the radar transponder required by regulation IX/6(1)(c).

37 See the Recommendation on the Use and fitting of retro-reflective materials on life-saving

appliances, adopted by the Organization by resolution A.658(16).



(7) Servicing of inflatable liferafts, inflatable lifejackets and inflated rescue boats

(a) Every inflatable liferaft and inflatable lifejacket shall be serviced:

(1) at intervals not exceeding 12 months. However, in cases where it appears
proper and reasonable, the Administration may extend this period to 17
months;

(i1) at an approved servicing station which is competent to service them,
maintains proper servicing facilities and uses only properly trained
personnel.””

(b) All repairs and maintenance of inflated rescue boats shall be carried out in
accordance with the manufacturer's instructions. Emergency repairs may be
carried out on board the vessel, however, permanent repairs shall be effected
at an approved servicing station.

(8) Periodic servicing of hydrostatic release units

Disposable hydrostatic release units shall be replaced when their date of expiry

has passed. If not disposable, hydrostatic release units shall be serviced:

(a) at intervals not exceeding 12 months. However, in cases where it appears
proper and reasonable, the Administration may extend this period to 17
months;

(b) at a servicing station which is competent to service them, maintains proper
servicing facilities and uses only properly trained personnel.

(9) In cases of vessels where the nature of fishing operations may cause difficulty for
compliance with the requirements of paragraphs (7) and (8), the Administration may
allow the extension of the service intervals to 24 months, provided that the
Administration is satisfied that such appliances are so manufactured and arranged that
they will remain in satisfactory condition until the next period of servicing.

PART C
LIFE-SAVING APPLIANCES REQUIREMENTS

Regulation 17
General requirements for lifeboats

(1) Construction of lifeboats

(a) All lifeboats shall be properly constructed and shall be of such form and
proportions that they have ample stability in a seaway and sufficient freeboard
when loaded with their full complement of persons and equipment. All
lifeboats shall have rigid hulls and shall be capable of maintaining positive
stability when in an upright position in calm water and loaded with their full
complement of persons and equipment and holed in any one location below
the waterline, assuming no loss of buoyancy material and no other damage.

(b) All lifeboats shall be of sufficient strength to enable them to be safely
lowered into the water when loaded with their full complement of persons and
equipment.

(c) Hulls and rigid covers shall be fire-retardant or non-combustible.

(d) Seating shall be provided on thwarts, benches or fixed chairs fitted as low as
practicable in the lifeboat and constructed so as to be capable of supporting
the number of persons each weighing 100 kg for which spaces are provided
in compliance with the requirements of paragraph (2)(b)(ii).

38 See the Recommendation on conditions for the approval of servicing stations for inflatable liferafts,

adopted by the Organization by resolution A.761(18).
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(e) Each lifeboat shall be of sufficient strength to withstand a load, without
residual deflection on removal of that load:

(1) in the case of boats with metal hulls, 1.25 times the total mass of the
lifeboat when loaded with its full complement of persons and equipment; or

(1)) 1in the case of other boats, twice the total mass of the lifeboat when
loaded with its full complement of persons and equipment.

(f) Each lifeboat shall be of sufficient strength to withstand, when loaded with its
full complement of persons and equipment and with, where applicable, skates
or fenders in position, a lateral impact against the vessel's side at an impact
velocity of at least 3.5 m/s and also a drop into the water from a height of
at least 3 m.

(g) The vertical distance between the floor surface and the interior of the
enclosure or canopy over 50% of the floor area shall be:

(1) not less than 1.3 m for a lifeboat permitted to accommodate nine persons
or less;

(1i1)) not less than 1.7 m for a lifeboat permitted to accommodate 24 persons
or more;

(i11)) not less than the distance as determined by linear interpolation between

1.3 m and 1.7 m for a lifeboat permitted to accommodate between 9 and
24 persons.

(2) Carrying capacity of lifeboats
(a) No lifeboat shall be approved to accommodate more than 150 persons.
(b) The number of persons which a lifeboat shall be permitted to accommodate
shall be equal to the lesser of:

(1) the number of persons having an average mass of 75 kg, all wearing
lifejackets, that can be seated in a normal position without interfering
with the means of propulsion or the operation of any of the lifeboat's
equipment; or

(i1)) the number of spaces that can be provided on the seating arrangements in
accordance with figure 1. The shapes may be overlapped as shown,
provided footrests are fitted and there is sufficient room for legs and the
vertical separation between the upper and lower seat is not less than 350 mm.

(c) Each seating position shall be clearly indicated in the lifeboat.
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(3) Access into lifeboats

(a) Every vessel lifeboat shall be so arranged that it can be boarded by its full
complement of persons in not more than 3 min from the time the instruction
to board is given. Rapid disembarkation shall also be possible.

(b) Lifeboats shall have a boarding ladder that can be used on either side of the
lifeboat to enable persons in the water to board the lifeboat. The lowest step
of the ladder shall be not less than 0.4 m below the lifeboat's light waterline.

(c) The lifeboat shall be so arranged that helpless people can be brought on board
either from the sea or on stretchers.

(d) All surfaces on which persons might walk shall have a non-skid finish.

(4) Lifeboat buoyancy

All lifeboats shall have inherent buoyancy or shall be fitted with inherently
buoyant material which shall not be adversely affected by seawater, oil or oil
products, sufficient to float the lifeboat with all its equipment on board when flooded
and open to the sea. Additional inherently buoyant material, equal to 280 N of
buoyant force per person shall be provided for the number of persons the lifeboat is
permitted to accommodate. Buoyant material, unless in addition to that required above,
shall not be installed external to the hull of the lifeboat.

(5) Lifeboat freeboard and stability

All lifeboats, when loaded with 50% of the number of persons the lifeboat is
permitted to accommodate seated in their normal positions to one side of the
centreline, shall have a freeboard, measured from the waterline to the lowest opening
through which the lifeboat may become flooded, of at least 1.5% of the lifeboat's
length or 100 mm, whichever is the greater.

(6) Lifeboat propulsion
(a) Every lifeboat shall be powered by a compression ignition engine. No engine
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shall be used for any lifeboat if its fuel has a flashpoint of 43°C or less
(closed cup test).

(b) The engine shall be provided with either a manual starting system, or a power
starting system with two independent rechargeable energy sources. Any
necessary starting aids shall also be provided. The engine starting systems and
starting aids shall start the engine at an ambient temperature of -15°C within
2 min of commencing the start procedure unless, in the opinion of the
Administration having regard to the particular voyages in which the vessel
carrying the lifeboat is constantly engaged, a different temperature is
appropriate. The starting systems shall not be impeded by the engine casing,
thwarts or other obstructions.

(c) The engine shall be capable of operating for not less than 5 min after starting
from cold with the lifeboat out of the water.

(d) The engine shall be capable of operating when the lifeboat is flooded up to
the centreline of the crankshaft.

(e) The propeller shafting shall be so arranged that the propeller can be
disengaged from the engine. Provision shall be made for ahead and astern
propulsion of the lifeboat.

(f) The exhaust pipe shall be so arranged as to prevent water from entering the
engine in normal operation.

(g) All lifeboats shall be designed with due regard to the safety of persons in the
water and to the possibility of damage to the propulsion system by floating
debris.

(h) The speed of a lifeboat when proceeding ahead in calm water, when loaded
with its full complement of persons and equipment and with all
engine-powered auxiliary equipment in operation, shall be at least 6 knots and
at least 2 knots when towing a 25-person liferaft loaded with its full
complement of persons and equipment or its equivalent. Sufficient fuel,
suitable for use throughout the temperature range expected in the area in
which the vessel operates, shall be provided to run the fully loaded lifeboat at
6 knots for a period of not less than 24 h.

(1) The lifeboat engine, transmission and engine accessories shall be enclosed in a
fire-retardant casing or other suitable arrangements providing similar protection.
Such arrangements shall also protect persons from coming into accidental
contact with hot or moving parts and protect the engine from exposure to
weather and sea. Adequate means shall be provided to reduce the engine
noise. Starter batteries shall be provided with casings which form a watertight
enclosure around the bottom and sides of the batteries. The battery casings
shall have a tight fitting top which provides for necessary gas venting.

(J) The lifeboat engine and accessories shall be designed to limit electromagnetic
emissions so that engine operation does not interfere with the operation of
radio life-saving appliances used in the lifeboat.

(k) Means shall be provided for recharging all engine-starting, radio and
searchlight batteries. Radio batteries shall not be used to provide power for
engine starting. Means shall be provided for recharging lifeboat batteries from
the vessel's power supply at a supply voltage not exceeding 55 V which can
be disconnected at the lifeboat embarkation station.

(I) Water-resistant instructions for starting and operating the engine shall be
provided and mounted in a conspicuous place near the engine starting controls.

(7) Lifeboat fittings
(a) All lifeboats shall be provided with at least one drain valve fitted near the
lowest point in the hull, which shall automatically open to drain water from
the hull when the lifeboat is not waterborne and shall automatically close to
prevent entry of water when the lifeboat is waterborne. Each drain valve shall
be provided with a cap or plug to close the valve, which shall be attached to



(b)

(©)
(d)
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the lifeboat by a lanyard, a chain, or other suitable means. Drain valves shall

be readily accessible from inside the lifeboat and their position shall be clearly

indicated.

All lifeboats shall be provided with a rudder and tiller. When a wheel or

other remote steering mechanism is also provided, the tiller shall be capable of

controlling the rudder in case of failure of the steering mechanism. The rudder
shall be permanently attached to the lifeboat. The tiller shall be permanently

installed on, or linked to, the rudder stock; however, if the lifeboat has a

remote steering mechanism, the tiller may be removable and securely stowed

near the rudder stock. The rudder and tiller shall be so arranged as not to be
damaged by operation of the release mechanism or the propeller.

Except in the vicinity of the rudder and propeller, a buoyant lifeline shall be

becketed around the outside of the lifeboat.

Lifeboats which are not self-righting when capsized shall have suitable

handholds on the underside of the hull to enable persons to cling to the

lifeboat. The handholds shall be fastened to the lifeboat in such a way that,
when subjected to an impact sufficient to cause them to break away from the
lifeboat, they break away without damaging the lifeboat.

All lifeboats shall be fitted with sufficient watertight lockers or compartments

to provide for the storage of the small items of equipment, water and

provisions required by paragraph (8). Means shall be provided for the storage
of collected rainwater.

Every lifeboat to be launched by a fall or falls shall be fitted with a release

mechanism complying with the following requirements:

(1) the mechanism shall be so arranged that all hooks are released simultaneously;

(1)) the mechanism shall have two release capabilities as follows:

(1) a normal release capability which will release the lifeboat when it is
waterborne or when there is no load on the hooks;

(2) an on-load release capability which will release the lifeboat with a
load on the hooks. This release shall be so arranged as to release the
lifeboat under any conditions of loading from no-load with the lifeboat
waterborne to a load of 1.1 times the total mass of the lifeboat when
loaded with its full complement of persons and equipment. This release
capability shall be adequately protected against accidental or premature use;

(i11) the release control shall be clearly marked in a colour that contrasts with
its surroundings;

(iv) the mechanism shall be designed with a factor of safety of 6 based on
the ultimate strength of the materials used, assuming the mass of the
lifeboat is equally distributed between the falls.

Every lifeboat shall be fitted with a release device to enable the forward

painter to be released when under tension.

Every lifeboat which is fitted with a fixed two-way VHF radiotelephone

apparatus with an antenna which is separately mounted shall be provided with

arrangements for siting and securing the antenna effectively in its operating
position.

Lifeboats intended for launching down the side of a vessel shall have skates

and fenders, as necessary, to facilitate launching and prevent damage to the

lifeboat.

A manually controlled lamp visible on a dark night with a clear atmosphere at

a distance of at least 2 miles for a period of not less than 12 h shall be

fitted to the top of the cover or enclosure. If the light is a flashing light, it

shall initially flash at a rate of not less than 50 flashes per minute over the
first 2 h of operation of the 12-hour operating period.

A lamp or source of light shall be fitted inside the lifeboat to provide

illumination for not less than 12 h to enable reading of survival and

equipment instructions; however, oil lamps shall not be permitted for this purpose.
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(I) Unless expressly provided otherwise, every lifeboat shall be provided with
effective means of bailing or be automatically self-bailing.

(m) Every lifeboat shall be so arranged that an adequate view forward, aft and to
both sides is provided from the control and steering position for safe
launching and manoeuvring.

(8) Lifeboat equipment

All items of lifeboat equipment, whether required by this paragraph or elsewhere
in this chapter, with the exception of boat-hooks which shall be kept free for fending
off purposes, shall be secured within the lifeboat by lashings, storage in lockers or
compartments, storage in brackets or similar mounting arrangements or other suitable
means. The equipment shall be secured in such a manner as not to interfere with any
abandonment procedures. All items of lifeboat equipment shall be as small and of as
little mass as possible and shall be packed in a suitable compact form. Except where
otherwise stated, the normal equipment of every lifeboat shall consist of:

(1) sufficient buoyant oars to make headway in calm seas. Thole pins, crutches
or equivalent arrangements shall be provided for each oar provided.
Thole pins or crutches shall be attached to the boat by lanyards or
chains;

(11) two boat-hooks;

(ii1)  a buoyant bailer and two buckets;

(iv)  a survival manual;"”

(V) a binnacle containing an efficient compass which is luminous or provided
with suitable means of illumination. In a totally enclosed lifeboat, the
binnacle shall be permanently fitted at the steering position; in any
other lifeboat, it shall be provided with suitable mounting arrangements;

(vi)  a sea-anchor of adequate size fitted with a shock-resistant hawser and a
tripping line which provides a firm hand grip when wet. The strength
of the sea-anchor, hawser and tripping line shall be adequate for all
sea conditions;

(vil)  two efficient painters of a length equal to not less than twice the distance
from the stowage position of the lifeboat to the waterline in the
lightest seagoing condition or 15 m, whichever is the greater. One
painter attached to the release device required by paragraph (7)(g) shall
be placed at the forward end of the lifeboat and the other shall be
firmly secured at or near the bow of the lifeboat ready for use;

(viii)  two hatchets, one at each end of the lifeboat;

(ix)  watertight receptacles containing a total of 3 1 of fresh water for each
person the lifeboat is permitted to accommodate, of which 1 1 per
person may be replaced by a de-salting apparatus capable of producing
an equal amount of fresh water in two days;

(x) a rustproof dipper with lanyard;

(xi)  a rustproof graduated drinking vessel,

(xii)  a food ration totalling not less than 10,000 kJ for each person the lifeboat
is permitted to accommodate; these rations shall be kept in airtight
packaging and be stowed in a watertight container;

(xiii) four rocket parachute flares complying with the requirements of regulation
29;

(xiv)  six hand flares complying with the requirements of regulation 30;

(xv)  two buoyant smoke signals complying with the requirements of regulation 31;

(xvi) one waterproof electric torch suitable for Morse signalling together with
one spare set of batteries and one spare bulb in a waterproof container;

(xvii) one daylight signalling mirror with instructions for its use for signalling to

39 See the Instructions for action in survival craff, adopted by the Organization by resolution

A.B57(16).



(xxi1)
(xxiii)
(xx1v)
(xxV)

(xxvi)
(xxvii)

ships and aircraft;

one copy of the life-saving signals prescribed by regulation V/8 of the
International Convention for the Safety of Life at Sea, 1974, on a
waterproof card or in a waterproof container;

one whistle or equivalent sound signal;

a first-aid outfit in a waterproof case capable of being closed tightly after use;
six doses of anti-seasickness medicine and one seasickness bag for each
person;

a jack-knife to be kept attached to the boat by a lanyard;

three tin-openers;

two buoyant rescue quoits, attached to not less than 30 m of buoyant
line;

a manual pump;

one set of fishing tackle;

sufficient tools for minor adjustments to the engine and its accessories;

(xxviil) portable fire-extinguishing equipment suitable for extinguishing oil fires;

(xxi1x)

(xxX)

(xxx1)

(xxxii)

a searchlight capable of effectively illuminating a light-coloured object
at night, having a width of 18 m at a distance of 180 m for a total
period of 6 h and of working for not less than 3 h continuously;

an efficient radar reflector, unless a survival craft radar transponder is
stowed in the lifeboat;

thermal protective aids complying with the requirements of regulation
26 sufficient for 10% of the number of persons the lifeboat is
permitted to accommodate or two, whichever is greater; and

in the case of vessels engaged on voyages of such a nature and
duration that, in the opinion of the Administration, the items specified
in subparagraphs (xii) and (xxvi) are unnecessary, the Administration
may allow these items to be dispensed with.

(9) Lifeboat markings
(a) The dimension of the lifeboat and the number of persons which it is permitted

to accommodate shall be marked on it in clear permanent characters.

(b) The name and port of registry of the vessel to which the lifeboat belongs
shall be marked on each side of the lifeboat's bow in block capitals of the
Roman alphabet.

(c) Means of identifying the vessel to which the lifeboat belongs and the number

of the

lifeboat shall be marked in such a way that they are, as far as

practicable, visible from above.

Regulation 18
Self-righting partially enclosed lifeboats

(1) Self-righting partially enclosed lifeboats shall comply with the requirements of
regulation 17 and, in addition, shall comply with the requirements of this regulation.

(2) Enclosure
(a) Permanently attached rigid covers shall be provided extending over not less

(b)

of the

than 20% of the length of the lifeboat from the stem and not less than 20%

length of the lifeboat from the aftermost part of the lifeboat.

The rigid covers shall form two shelters. If the shelters have bulkheads, they

shall have openings of sufficient size to permit easy access by persons each

wearing an immersion suit or warm clothes and a lifejacket. The interior
height of the shelters shall be sufficient to permit persons easy access to their

seats in the bow and stern of the lifeboat.
(c) The rigid covers shall be so arranged that they include windows or translucent
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panels to admit sufficient daylight to the inside of the lifeboat with the

openings or canopies closed so as to make artificial light unnecessary.

The rigid covers shall have railings to provide a secure handhold for persons

moving about the exterior of the lifeboat.

Open parts of the lifeboat shall be fitted with a permanently attached foldable

canopy so arranged that:

(1) it can be easily erected by not more than two persons in not more than
2 min; and

(i1) 1t is insulated to protect the occupants against cold by means of not less
than two layers of material separated by an air gap or other equally
efficient means.

The enclosure formed by the rigid covers and canopy shall be so arranged:

(1) as to allow launching and recovery operations to be performed without
any occupant having to leave the enclosure;

(i1) that it has entrances at both ends and on each side, provided with
efficient adjustable closing arrangements which can be easily and quickly
opened and closed from inside or outside so as to permit ventilation but
exclude seawater, wind and cold; means shall be provided for holding
the entrances securely in the open and in the closed position;

(i11) that with the canopy erected and all entrances closed, sufficient air is
admitted for the occupants at all times;

(iv) that it has means for collecting rainwater;

(v) that the exterior of the rigid covers and canopy and the interior of that
part of the lifeboat covered by the canopy is of a highly visible colour.
The interior of the shelters shall be of a colour which does not cause
discomfort to the occupants;

(vi) that it is possible to row the lifeboat.

(3) Capsizing and re-righting

(2)

A safety belt shall be fitted at each indicated seating position. The safety belt
shall be so designed as to hold a person of a mass of 100 kg securely in
place when the lifeboat is in a capsized position.

(b) The stability of the lifeboat shall be such that it is inherently or automatically

self-righting when loaded with its full or a partial complement of persons and
equipment and the persons are secured with safety belts.

(4) Propulsion

(a)

The engine and transmission shall be controlled from the helmsman's position.

(b) The engine and engine installation shall be capable of running in any position

(©)

during capsize and continue to run after the lifeboat returns to the upright or
shall automatically stop on capsizing and be easily restarted after the lifeboat
returns to the upright and the water has been drained from the lifeboat. The
design of the fuel and lubricating systems shall prevent the loss of fuel and
the loss of more than 250 ml of lubricating oil from the engine during
capsize.

Air-cooled engines shall have a duct system to take in cooling air from, and
exhaust it to, the outside of the lifeboat. Manually operated dampers shall be
provided to enable cooling air to be taken in from, and exhausted to, the
interior of the lifeboat.

(5) Construction and fendering

(2)

Notwithstanding regulation 17(1)(f), a self-righting partially enclosed lifeboat
shall be so constructed and fendered as to ensure that the lifeboat renders
protection against harmful accelerations resulting from an impact of the
lifeboat, when loaded with its full complement of persons and equipment,
against the vessel's side at an impact velocity of not less than 3.5 m/s.



(b) The lifeboat shall be automatically self-bailing.

Regulation 19
Totally enclosed lifeboats

(1) Totally enclosed lifeboats shall comply with the requirements of regulation 17 and,
in addition, shall comply with the requirements of this regulation.

(2) Enclosure

Every totally enclosed lifeboat shall be provided with a rigid watertight enclosure
which completely encloses the lifeboat. The enclosure shall be so arranged that:

(1) it protects the occupants against heat and cold;

(1))  access to the lifeboat is provided by hatches which can be closed to make
the lifeboat watertight;

(ii1)) hatches are positioned so as to allow launching and recovery operations
to be performed without any occupant having to leave the enclosure;

(iv) access hatches are capable of being opened and closed from both inside
and outside and are equipped with means to hold them securely in open
positions;

(v) it is possible to row the lifeboat;

(vi) it is capable, when the lifeboat is in the capsized position with the hatches
closed and without significant leakage, of supporting the entire mass of
the lifeboat, including all equipment, machinery and its full complement
of persons;

(vil) it includes windows or translucent panels on both sides which admit sufficient
daylight to the inside of the lifeboat with the hatches closed to make
artificial light unnecessary;

(viii) its exterior is of a highly visible colour and its interior of a colour
which does not cause discomfort to the occupants;

(ix) handrails provide a secure handhold for persons moving about the exterior
of the lifeboat, and aid embarkation and disembarkation;

(x) persons have access to their seats from an entrance without having to
climb over thwarts or other obstructions;

(xi) the occupants are protected from the effects of dangerous subatmospheric
pressures which might be created by the lifeboat's engine.

(3) Capsizing and re-righting

(a) A safety belt shall be fitted at each indicated seating position. The safety belt
shall be designed to hold a person of a mass of 100 kg securely in place
when the lifeboat is in a capsized position.

(b) The stability of the lifeboat shall be such that it is inherently or automatically
self-righting when loaded with its full or a partial complement of persons and
equipment and all entrances and openings are closed watertight and the
persons are secured with safety belts.

(c) The lifeboat shall be capable of supporting its full complement of persons and
equipment when the lifeboat is in the damaged condition prescribed in
regulation 17(1)(a) and its stability shall be such that, in the event of
capsizing, it will automatically attain a position that will provide an
above~water escape for its occupants.

(d) The design of all engine exhaust pipes, air ducts and other openings shall be

such that water is excluded from the engine when the lifeboat capsizes and
re-rights.

(4) Propulsion
(a) The engine and transmission shall be controlled from the helmsman's position.
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(b) The engine and engine installation shall be capable of running in any position
during capsize and continue to run after the lifeboat returns to the upright or
shall automatically stop on capsizing and be easily restarted after the lifeboat
returns to the upright. The design of the fuel and lubricating systems shall
prevent the loss of fuel and the loss of more than 250 ml of lubricating oil
from the engine during capsize.

(c) Air-cooled engines shall have a duct system to take in cooling air from, and
exhaust it to, the outside of the lifeboat. Manually operated dampers shall be
provided to enable cooling air to be taken in from, and exhausted to, the
interior of the lifeboat.

(5) Construction and fendering

Notwithstanding regulation 17(1)(f), a totally enclosed lifeboat shall be so
constructed and fendered as to ensure that the lifeboat renders protection against
harmful accelerations resulting from an impact of the lifeboat, when loaded with its
full complement of persons and equipment, against the vessel's side at an impact
velocity of not less than 3.5 m/s.

(6) Free-fall lifeboats

A lifeboat arranged for free-fall launching shall be so constructed that it is
capable of rendering protection against harmful accelerations resulting from being
launched, when loaded with its full complement of persons and equipment, from at
least the maximum height at which it is designed to be stowed above the waterline
with the vessel in its lightest seagoing condition, under unfavourable conditions of
trim of up to 10° and with the vessel listed not less than 20° either way.

Regulation 20
General requirements for liferafts

(1) Construction of liferafts

(a) Every liferaft shall be so constructed as to be capable of withstanding
exposure for 30 days afloat in all sea conditions.

(b) The liferaft shall be so constructed that when it is dropped into the water
from a height of 18 m, the liferaft and its equipment will operate
satisfactorily. If the liferaft is to be stowed at a height of more than 18 m
above the waterline in the lightest seagoing condition, it shall be of a type
which has been satisfactorily drop-tested from at least that height.

(c) The floating liferaft shall be capable of withstanding repeated jumps on to it
from a height of at least 4.5 m above its floor both with and without the
canopy erected.

(d) The liferaft and its fittings shall be so constructed as to enable it to be towed
at a speed of 3 knots in calm water when loaded with its full complement of
persons and equipment and with one of its sea-anchors streamed.

(e) The liferaft shall have a canopy to protect the occupants from exposure which
is automatically set in place when the liferaft is launched and waterborne. The
canopy shall comply with the following:

(1) it shall provide insulation against heat and cold by means of either two layers
of material separated by an air gap or other equally efficient means.
Means shall be provided to prevent accumulation of water in the air gap;

(i1))  its interior shall be of a colour that does not cause discomfort to the occupants;

(i11))  each entrance shall be clearly indicated and be provided with efficient adjustable
closing arrangements which can be easily and quickly opened from
inside and outside the liferaft so as to permit ventilation but exclude
seawater, wind and cold. Liferafts accommodating more than eight
persons shall have at least two diametrically opposite entrances;



(iv) it shall admit sufficient air for the occupants at all times, even with the
entrances closed;

(v) it shall be provided with at least one viewing port;

(vi) it shall be provided with means for collecting rainwater;

(vii) it shall have sufficient headroom for sitting occupants under all parts of
the canopy.

(2) Minimum carrying capacity and mass of liferafts

(a) No liferaft shall be approved which has a carrying capacity of less than six
persons calculated in accordance with the requirements of regulation 21(3) or
22(3) as appropriate.

(b) Unless the liferaft is to be launched by an approved launching appliance
complying with the requirements of regulation 32 and is not required to be
portable, the total mass of the liferaft, its container and its equipment shall not
be more than 185 kg.

(3) Liferaft fittings
(a) Lifelines shall be securely becketed around the inside and outside of the
liferaft.
(b) The liferaft shall be fitted with an efficient painter of length equal to not less
than twice the distance from the stowed position to the waterline in the
lightest seagoing condition or 15 m whichever is the greater.

(4) Davit-launched liferafts
(a) In addition to the above requirements, a liferaft for use with an approved
launching appliance shall:

(1) when the liferaft is loaded with its full complement of persons and
equipment, be capable of withstanding a lateral impact against the vessel's
side at an impact velocity of not less than 3.5 m/s and also a drop into
the water from a height of not less than 3 m without damage that will
affect its function;

(i1) be provided with means for bringing the liferaft alongside the embarkation
deck and holding it securely during embarkation.

(b) Every davit-launched liferaft shall be so arranged that it can be boarded by its
full complement of persons in not more than 3 min from the time the
instruction to board is given.

(5) Equipment
(a) The normal equipment of every liferaft shall consist of:

(1) one buoyant rescue quoit, attached to not less than 30 m of buoyant line;

(11) one knife of the non-folding type having a buoyant handle and lanyard
attached and stowed in a pocket on the exterior of the canopy near the
point at which the painter is attached to the liferaft. In addition, a
liferaft which is permitted to accommodate 13 persons or more shall be
provided with a second knife which need not be of the non-folding type;

(ii1))  for a liferaft which is permitted to accommodate not more than 12 persons,
one buoyant bailer. For a liferaft which is permitted to accommodate
13 persons or more, two buoyant bailers;

(iv)  two sponges;

(v) two sea-anchors each with a shock-resistant hawser and tripping line, one
being spare and the other permanently attached to the liferaft in such a
way that when the liferaft inflates or is waterborne it will cause the
liferaft to lie oriented to the wind in the most stable manner. The
strength of each sea-anchor and its hawser and tripping line shall be
adequate for all sea conditions. The sea-anchors shall be fitted with a
swivel at each end of the line and shall be of a type which is
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unlikely to turn inside-out between its shroud lines;

two buoyant paddles;

three tin-openers; safety knives containing special tin-opener blades are satisfactory
for this requirement;

one first-aid outfit in a waterproof case capable of being closed tightly
after use;

one whistle or equivalent sound signal;

four rocket parachute flares complying with the requirements of regulation 29;
six hand flares complying with the requirements of regulation 30;

two buoyant smoke signals complying with the requirements of regulation 31;
one waterproof electric torch suitable for Morse signalling together with
one spare set of batteries and one spare bulb in a waterproof container;
an efficient radar reflector, unless a survival craft radar transponder is
stowed in the liferaft;

one daylight signalling mirror with instructions on its use for signalling to
ships and aircratft;

one copy of the life-saving signals referred to in regulation V/8 of the
International Convention for the Safety of Life at Sea, 1974, on a
waterproof card or in a waterproof container;

one set of fishing tackle;

a food ration totalling not less than 10,000 kJ for each person the
liferaft is permitted to accommodate; these rations shall be kept in
airtight packaging and be stowed in a watertight container;

watertight receptacles containing a total of 1.5 1 of fresh water for
each person the liferaft is permitted to accommodate, of which 0.5 1
per person may be replaced by a de-salting apparatus capable of
producing an equal amount of fresh water in two days;

one rustproof graduated drinking vessel;

six doses of anti-seasickness medicine and one seasickness bag for
each person the liferaft is permitted to accommodate;

instructions on how to survive;!101)

instructions for immediate action;?

thermal protective aids complying with the requirements of regulation
26 sufficient for 10% of the number of persons the liferaft is
permitted to accommodate or two, whichever is the greater.

(b) The marking required by regulations 21(7)(c)(v) and 22(7)(vii) on liferafts
equipped in accordance with subparagraph (a) shall be SOLAS A PACK in
block capitals of the Roman alphabet.

(c) Where appropriate the equipment shall be stowed in a container which, if it is
not an integral part of, or permanently attached to, the liferaft, shall be stowed
and secured inside the liferaft and be capable of floating in water for at least
30 min without damage to its contents.

(6) Float-free arrangements for liferafts

(a) Painter system
The liferaft painter system shall provide a connection between the vessel and
the liferaft and shall be so arranged as to ensure that the liferaft when
released and, in the case of an inflatable liferaft, inflated is not dragged under
by the sinking vessel.

(b) Weak link
If a weak link is used in the float-free arrangements, it shall:
(1) not be broken by the force required to pull the painter from the liferaft container;
(i1) if applicable, be of sufficient strength to permit the inflation of the liferaft;
(i11)) break under a strain of 2.2 £ 0.4 kN.

40

See the Instructions for action in survival craft, adopted by the Organization by resolution A.657(16).



(©)

Hydrostatic release units

If a hydrostatic release unit is used in the float-free arrangements, it shall:

(1)  be constructed of compatible materials so as to prevent malfunction of the
unit. Galvanizing or other forms of metallic coating on parts of the
hydrostatic release unit shall not be accepted;

(1))  automatically release the liferaft at a depth of not more than 4 m;

(ii1)) have drains to prevent the accumulation of water in the hydrostatic chamber
when the unit is in its normal position;

(iv) be so constructed as to prevent release when seas wash over the unit;

(v)  be permanently marked on its exterior with its type and serial number;

(vi)  be provided with a document or identification plate stating the date of manufacture,
type and serial number;

(vil) be such that each part connected to the painter system has a strength of
not less than that required for the painter;

(viii) if disposable, have instructions for determining the date of expiry and
means for marking the date on the unit.

Regulation 21
Inflatable liferafts

(1) Inflatable liferafts shall comply with the requirements of regulation 20 and, in
addition, shall comply with the requirements of this regulation.

(2) Construction of inflatable liferafts

(2)

(b)

(©

(d)

The main buoyancy chamber shall be divided into not less than two separate
compartments, each inflated through a non-return inflation valve on each
compartment. The buoyancy chambers shall be so arranged that, in the event
of any one of the compartments being damaged or failing to inflate, the intact
compartments shall be able to support, with positive freeboard over the
liferaft's entire periphery, the number of persons which the liferaft is permitted
to accommodate, each having a mass of 75 kg and seated in their normal positions.
The floor of the liferaft shall be waterproof and shall be capable of being
sufficiently insulated against cold either:

(1) by means of one or more compartments that the occupants can inflate, or
which inflate automatically and can be deflated and re-inflated by the
occupants; or

(i1) by other equally efficient means not dependent on inflation.
The liferaft shall be inflated with a non-toxic gas. Inflation shall be completed
within a period of 1 min at an ambient temperature of between 18°C and
20°C and within a period of 3 min at an ambient temperature of -30°C. After
inflation, the liferaft shall maintain its form when loaded with its full
complement of persons and equipment.
Each inflatable compartment shall be capable of withstanding a pressure equal
to at least three times the working pressure and shall be prevented from
reaching a pressure exceeding twice the working pressure either by means of
relief valves or by a limited gas supply. Means shall be provided for fitting
the topping-up pump or bellows required by paragraph (10)(a)(i1) so that the
working pressure can be maintained.

(3) Carrying capacity of inflatable liferafts
The number of persons which a liferaft shall be permitted to accommodate shall
be equal to the lesser of:

(1) the greatest whole number obtained by dividing by 0.096 the volume, measured
in cubic metres, of the main buoyancy tubes (which for this purpose
shall include neither the arches nor the thwarts, if fitted) when inflated;
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or

(i1) the greatest whole number obtained by dividing by 0.372 the inner horizontal
cross-sectional area of the liferaft measured in square metres (which for
this purpose may include the thwart or thwarts, if fitted) measured to the
innermost edge of the buoyancy tubes; or

(i11) the number of persons having an average mass of 75 kg all wearing lifejackets,
that can be seated with sufficient comfort and headroom without
interfering with the operation of any of the liferaft's equipment.

(4) Access into inflatable liferafts

(a)

(b)

(©)

At least one entrance shall be fitted with a semi-rigid boarding ramp to enable
persons to board the liferaft from the sea so arranged as to prevent significant
deflation of the liferaft if the ramp is damaged. In the case of a
davit-launched liferaft having more than one entrance, the boarding ramp shall
be fitted at the entrance opposite the bowsing lines and embarkation facilities.
Entrances not provided with a boarding ramp shall have a boarding ladder, the
lowest step of which shall be situated not less than 0.4 m below the liferaft's
light waterline.

There shall be means inside the liferaft to assist persons to pull themselves
into the liferaft from the ladder.

(5) Stability of inflatable liferafts

(a)
(b)
(©)

Every inflatable liferaft shall be so constructed that, when fully inflated and
floating with the canopy uppermost, it is stable in a seaway.

The stability of the liferaft when in the inverted position shall be such that it
can be righted in a seaway and in calm water by one person.

The stability of the liferaft when loaded with its full complement of persons
and equipment shall be such that it can be towed at speeds of up to 3 knots
in calm water.

(6) Inflatable liferaft fittings

(a)

(b)

(©)

The breaking strength of the painter system including its means of attachment to
the liferaft, except the weak link required by regulation 20(6)(b), shall be not
less than 10 kN for a liferaft permitted to accommodate nine persons or more,
and not less than 7.5 kN for any other liferaft. The liferaft shall be capable
of being inflated by one person.

A manually controlled lamp visible on a dark night with a clear atmosphere at
a distance of at least 2 miles for a period of not less than 12 h shall be
fitted to the top of the liferaft canopy. If it is a flashing light, it shall flash
at a rate of not less than 50 flashes per minute for the first 2 h of operation
of the 12-hour operating period. The lamp shall be powered by a sea-activated
cell or a dry chemical cell and shall light automatically when the liferaft
inflates. The cell shall be of a type that does not deteriorate due to damp or
humidity in the stowed liferaft.

A manually controlled lamp shall be fitted inside the liferaft capable of
continuous operation for a period of at least 12 h. It shall light automatically
when the liferaft inflates and be of sufficient intensity to enable reading of
survival and equipment instructions.

(7) Containers for inflatable liferafts

(2)

The liferaft shall be packed in a container that is:

(1) so constructed as to withstand hard wear under conditions encountered at sea;
(i1) of sufficient inherent buoyancy, when packed with the liferaft and its equipment, to
pull the painter from within and to operate the inflation mechanism

should the vessel sink;
(i11) as far as practicable watertight, except for drain holes in the container bottom.



(b) The liferaft shall be packed in its container in such a way as to ensure, as
far as possible, that the waterborne liferaft inflates in an upright position on
breaking free from its container.

(c) The container shall be marked with:

(i)  maker's name or trade mark;

(1)  serial number;

(i11)) name %f approving authority and the number of persons it is permitted to carry;

(iv) SFV;

(v)  type of emergency pack enclosed;

(vi) date when last serviced;

(vil) length of painter;

(viii) maximum permitted height of stowage above waterline (depending on
drop-test height and length of painter);

(ix) launching instructions.

(8) Markings on inflatable liferafts
The liferaft shall be marked with:

(1) maker's name or trade mark;

(i1) serial number;

(ii1)) date of manufacture (month and year);

(iv) name of approving authority;

(v) name and place of servicing station where it was last serviced;

(vi) number of persons it is permitted to accommodate over each entrance in
characters not less than 100 mm in height of a colour contrasting with
that of the liferaft.

(9) Davit-launched inflatable liferafts
(a) In addition to complying with the above requirements, a liferaft for use with
an approved launching appliance shall, when suspended from its lifting hook
or bridle, withstand a load of:

(1) 4 times the mass of its full complement of persons and equipment, at an
ambient temperature and a stabilized liferaft temperature of 20+£3°C with
all relief valves inoperative; and

(i) 1.1 times the mass of its full complement of persons and equipment at an
ambient temperature and a stabilized liferaft temperature of -30°C with all
relief valves operative.

(b) Rigid containers for liferafts to be launched by a launching appliance shall be
so secured that the container or parts of it are prevented from falling into the
sea during and after inflation and launching of the contained liferaft.

(10)  Additional equipment for inflatable liferafts
(a) In addition to the equipment required by regulation 20(5), every inflatable
liferaft shall be provided with:
(1) one repair outfit for repairing punctures in buoyancy compartments;
(i1) one topping-up pump or bellows.
(b) The knives required by regulation 20(5)(a)(i1) shall be safety knives.

Regulation 22
Rigid liferafts

(1) Rigid liferafts shall comply with the requirements of regulation 20 and, in

“ Inflatable liferafts complying with section 4.3 of the International Life-Saving Appliance (LSA) Code,

adopted by the Maritime Safety Committee of the Organization by resolution MSC.48(66), as
amended, and marked SOLAS A are fully equivalent to the liferafts described in this regulation, and
may be accepted as fully equivalent to liferafts marked SFV.
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addition, shall comply with the requirements of this regulation.

(2) Construction of rigid liferafts
(a) The buoyancy of the liferaft shall be provided by approved inherently buoyant
material placed as near as possible to the periphery of the liferaft. The
buoyant material shall be fire-retardant or be protected by a fire-retardant
covering.
(b) The floor of the liferaft shall prevent the ingress of water and shall effectively
support the occupants out of the water and insulate them from cold.

(3) Carrying capacity of rigid liferafts
The number of persons which a liferaft shall be permitted to accommodate shall
be equal to the lesser of:

(1) the greatest whole number obtained by dividing by 0.096 the volume,
measured in cubic metres, of the buoyancy material multiplied by a factor
of 1 minus the specific gravity of that material; or

(i1) the greatest whole number obtained by dividing by 0.372 the horizontal
cross-sectional area of the floor of the liferaft measured in square metres;
or

(ii1) the number of persons having an average mass of 75 kg all wearing
lifejackets, that can be seated with sufficient comfort and headroom
without interfering with the operation of any of the liferaft's equipment.

(4) Access into rigid liferafts

(a) At least one entrance shall be fitted with a rigid boarding ramp to enable
persons to board the liferaft from the sea. In the case of a davit-launched
liferaft having more than one entrance, the boarding ramp shall be fitted at
the entrance opposite to the bowsing and embarkation facilities.

(b) Entrances not provided with a boarding ramp shall have a boarding ladder, the
lowest step of which shall be situated not less than 0.4 m below the liferaft's
light waterline.

(c) There shall be means inside the liferaft to assist persons to pull themselves
into the liferaft from the ladder.

(5) Stability of rigid liferafts
(a) Unless the liferaft is capable of operating safely whichever way up it is
floating, its strength and stability shall be such that it is either self-righting or
can be readily righted in a seaway and in calm water by one person.
(b) The stability of the liferaft when loaded with its full complement of persons
and equipment shall be such that it can be towed at speeds of up to 3 knots
in calm water.

(6) Rigid liferaft fittings

(a) The liferaft shall be fitted with an efficient painter. The breaking strength of
the painter system, including its means of attachment to the liferaft, except the
weak link required by regulation 20(6)(b), shall be not less than 10 kN for
liferafts permitted to accommodate nine persons or more, and not less than 7.5
kN for any other liferaft.

(b) A manually controlled lamp visible on a dark night with a clear atmosphere at
a distance of at least 2 miles for a period of not less than 12 h shall be
fitted to the top of the liferaft canopy. If the light is a flashing light, it shall
flash at a rate of not less than 50 flashes per minute for the first 2 h of
operation of the 12-hour operating period. The lamp shall be powered by a
sea-activated cell or a dry chemical cell and shall light automatically when the
liferaft canopy is set in place. The cell shall be of a type that does not
deteriorate due to damp or humidity in the stowed liferaft.



(c) A manually controlled lamp shall be fitted inside the liferaft, capable of
continuous operation for a period of at least 12 h. It shall light automatically
when the canopy is set in place and be of sufficient intensity to enable
reading of survival and equipment instructions.

(7) Markings on rigid liferafts
The liferafts shall be marked with:

(i) name and port of registry of the vessel to which it belongs;

(i) maker's name or trade mark;

(i11))  serial number;

(iv) name of approving authority;

(v)  number of persons it is permitted to accommodate over each entrance in
characters not less than 100 mm in height of a colour contrasting with
that of the liferaft;

(vi) SFV;"

(vil) type of emergency pack enclosed;

(viii) length of painter;

(ix) maximum permitted height of stowage above waterline (drop-test height);

(x)  launching instructions.

(8) Davit-launched rigid liferafts

In addition to the above requirements, a rigid liferaft for use with an approved
launching appliance shall, when suspended from its lifting hook or bridle, withstand a
load of four times the mass of its full complement of persons and equipment.

Regulation 23
Rescue boats

(1) General requirements

(a) Except as provided by this regulation, all rescue boats shall comply with the
requirements of regulations 17(1) to 17(7)(d) inclusive and 17(7)(f), 17(7)(g),
17(7)(), 17(7)(1) and 17(9).

(b) Rescue boats may be either of rigid or inflated construction or a combination
of both and shall:

(1) be not less than 3.8 m and not more than 8.5 m in length, except where,
owing to the size of the vessel, or for other reasons where the carriage of
such boats is considered unreasonable or impracticable, the Administration
may accept a rescue boat of a lesser length but not less than 3.3 m;

(i1) be capable of carrying at least five seated persons and a person lying
down or, in the case of a rescue boat less than 3.8 m in length, such
lesser number as may be determined by the Administration.

(c) The number of persons which a boat shall be permitted to accommodate shall
be determined by the Administration.

(d) Rescue boats which are a combination of rigid and inflated construction shall
comply with the appropriate requirements of this regulation to the satisfaction
of the Administration.

(e) Unless the rescue boat has adequate sheer, it shall be provided with a bow
cover extending for not less than 15% of its length.

(f) Rescue boats shall be capable of manoeuvring at speeds up to 6 knots and
maintaining that speed for a period of at least 4 h.

(g) Rescue boats shall have sufficient mobility and manoeuvrability in a seaway to

42 Rigid liferafts complying with chapter 1V, section 4.3 of the International Life-Saving Appliance (LSA)

Code, adopted by the Maritime Safety Committee of the Organization by resolution MSC.48(66), as
amended, and marked SOLAS A are fully equivalent to the liferafts described in this regulation and
may be accepted as fully equivalent to liferafts marked SFV.
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enable persons to be retrieved from the water, marshal liferafts and tow the
largest liferaft carried on the vessel when loaded with its full complement of
persons and equipment or its equivalent at a speed of at least 2 knots.

A rescue boat shall be fitted with an inboard engine or outboard motor. If it
is fitted with an outboard motor, the rudder and tiller may form part of the
engine. Notwithstanding the requirements of regulation 17(6)(a), petrol-driven
outboard engines with an approved fuel system may be fitted in rescue boats,
provided the fuel tanks are specially protected against fire and explosion.
Arrangements for towing shall be permanently fitted in rescue boats and shall be
sufficiently strong to marshal or tow liferafts as required by paragraph (1)(g).
Rescue boats shall be fitted with weathertight stowage for small items of
equipment.

(2) Rescue boat equipment

(a)

(b)

(©)

(d)

All items of rescue boat equipment, with the exception of boat-hooks which
shall be kept free for fending off purposes, shall be secured within the rescue
boat by lashings, storage in lockers or compartments, storage in brackets or
similar mounting arrangements, or other suitable means. The equipment shall
be secured in such a manner as not to interfere with any launching or
recovery procedures. All items of rescue boat equipment shall be as small and
of as little mass as possible and shall be packed in suitable and compact
form.

The normal equipment of every rescue boat shall consist of:

(1) sufficient buoyant oars or paddles to make headway in calm seas. Thole
pins, crutches or equivalent arrangements shall be provided for each oar.
Thole pins or crutches shall be attached to the boat by lanyards or chains;

(i1) a buoyant bailer;

(ii1)) a binnacle containing an efficient compass which is luminous or provided
with suitable means of illumination;

(iv) a sea-anchor and tripping line with a hawser of adequate strength not
less than 10 m in length;

(v)  a painter of sufficient length and strength, attached to the release device
complying with the requirements of regulation 17(7)(g) and placed at the
forward end of the rescue boat;

(vi) one buoyant line, not less than 50 m in length, of sufficient strength to
tow a liferaft as required by paragraph (1)(g);

(vil) one waterproof electric torch suitable for Morse signalling, together with
one spare set of batteries and one spare bulb in a waterproof container;

(viii)) one whistle or equivalent sound signal;

(ix) a first-aid outfit in a waterproof case capable of being closed tightly after use;

(x)  two buoyant rescue quoits, attached to not less than 30 m of buoyant line;

(xi) a searchlight capable of effectively illuminating a light-coloured object at
night having a width of 18 m at a distance of 180 m for a total period
of 6 h and of working for at least 3 h continuously;

(xil) an efficient radar reflector;

(xiii) thermal protective aids complying with the requirements of regulation 26 sufficient
for 10% of the number of persons the rescue boat is permitted to
accommodate or two, whichever is the greater.

In addition to the equipment required by paragraph (2)(b), the normal

equipment of every rigid rescue boat shall include:

(1) a boat-hook;

(1)) a bucket;

(ii1)) a knife or hatchet.

In addition to the equipment required by paragraph (2)(b), the normal

equipment of every inflated rescue boat shall consist of:

(1) a buoyant safety knife;



(1) two sponges;

(i11) an efficient manually operated bellows or pump;

(iv) a repair kit in a suitable container for repairing punctures;
(v) a safety boat-hook.

(3) Additional requirements for inflated rescue boats

(a) The requirements of regulations 17(1)(c) and 17(1)(e) do not apply to inflated
rescue boats.

(b) An inflated rescue boat shall be constructed in such a way that, when
suspended by its bridle or lifting hook:

(1) it is of sufficient strength and rigidity to enable it to be lowered and
recovered with its full complement of persons and equipment;

(i1) 1t is of sufficient strength to withstand a load of 4 times the mass of its
full complement of persons and equipment at an ambient temperature of
20+3°C with all relief valves inoperative;

(i11) 1t is of sufficient strength to withstand a load of 1.1 times the mass of
its full complement of persons and equipment at an ambient temperature
of -30°C, with all relief valves operative.

(c) Inflated rescue boats shall be so constructed as to be capable of withstanding
exposure:

(1) when stowed on an open deck on a vessel at sea;

(i) for 30 days afloat in all sea conditions.

(d) In addition to complying with the requirements of regulation 17(9), inflated
rescue boats shall be marked with a serial number, the maker's name or trade
mark and the date of manufacture.

(e) The buoyancy of an inflated rescue boat shall be provided by either a single
tube subdivided into at least five separate compartments of approximately equal
volume or two separate tubes neither exceeding 60% of the total volume. The
buoyancy tubes shall be so arranged that, in the event of any one of the
compartments being damaged, the intact compartments shall be able to support
the number of persons which the rescue boat is permitted to accommodate,
each having a mass of 75 kg, when seated in their normal positions with
positive freeboard over the rescue boat's entire periphery.

(f) The buoyancy tubes forming the boundary of the inflated rescue boat shall, on
inflation, provide a volume of not less than 0.17 m’ for each person the
rescue boat is permitted to accommodate.

(g) Each buoyancy compartment shall be fitted with a non-return valve for manual
inflation and means for deflation. A safety relief valve shall also be fitted,
unless the Administration is satisfied that such an appliance is unnecessary.

(h) Underneath the bottom and on vulnerable places on the outside of the inflated
rescue boat, rubbing strips shall be provided to the satisfaction of the
Administration.

(1) Where a transom is fitted, it shall not be inset by more than 20% of the
overall length of the rescue boat.

(j) Suitable patches shall be provided for securing the painters fore and aft and
the becketed lifelines inside and outside the boat.

(k) The inflated rescue boat shall be maintained at all times in a fully inflated
condition.

Regulation 24
Lifejackets
(1) General requirements for lifejackets

(a) A lifejacket shall not sustain burning or continue melting after being totally
enveloped in a fire for a period of 2 s
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(b) A lifejacket shall be so constructed that:
(1) after demonstration, a person can correctly don it within a period of 1
min without assistance;
(i1) 1t is capable of being worn inside-out or is clearly capable of being worn
in only one way and, as far as possible, cannot be donned incorrectly;
(i11) 1t is comfortable to wear;
(iv) it allows the wearer to jump from a height of at least 4.5 m into the
water without injury and without dislodging or damaging the lifejacket.
(c) A lifejacket shall have sufficient buoyancy and stability in calm fresh water to:
(1) lift the mouth of an exhausted or unconscious person not less than 120
mm clear of the water with the body inclined backwards at an angle of
not less than 20° and not more than 50° from the vertical position;
(i) turn the body of an unconscious person in the water from any position to
one where the mouth is clear of the water in not more than 5 s.
(d) A lifejacket shall have buoyancy which is not reduced by more than 5% after
24 h submersion in fresh water.
(e) A lifejacket shall allow the person wearing it to swim a short distance and to
board a survival craft.

(f) Each lifejacket shall be fitted with a whistle firmly secured by a cord.

(2) Inflatable lifejackets
A lifejacket which depends on inflation for buoyancy shall have not less than two
separate compartments and comply with the requirements of paragraph (1) and shall:
(1) inflate automatically on immersion, be provided with a device to permit
inflation by a single manual motion and be capable of being inflated by mouth;
(1)) 1in the event of loss of buoyancy in any one compartment be capable of
complying with the requirements of paragraphs (1)(b), (c) and (e);
(i11)) comply with the requirements of paragraph (1)(d) after inflation by means of
the automatic mechanism.

(3) Lifejacket lights
(a) Each lifejacket shall have a light which shall:
(1) have a luminous intensity of not less than 0.75 cd;
(1)) have a source of energy capable of providing a luminous intensity of
0.75 cd for a period of at least 8 h;
(ii1)) be visible over as great a segment of the upper hemisphere as is
practicable when attached to a lifejacket.
(b) If the light referred to in paragraph (3)(a) is a flashing light, it shall, in
addition:
(1) be provided with a manually operated switch;
(1)) not be fitted with a lens or curved reflector to concentrate the beam,;
(i11) flash at a rate of not less than 50 flashes per minute with an effective
luminous intensity of at least 0.75 cd.

Regulation 25
Immersion suits

(1) General requirements for immersion suits
(a) The immersion suit shall be constructed with waterproof materials such that:

(1) it can be unpacked and donned without assistance within 2 min taking
into account any associated clothing, and a lifejacket if the immersion
suit is to be worn in conjunction with a lifejacket;

(i1)) it will not sustain burning or continue melting after being totally
enveloped in a fire for a period of 2 s;

(111) it will cover the whole body with the exception of the face. Hands shall



(b)
(©)

(d)

(e)

also be covered, unless permanently attached gloves are provided;

(iv) it is provided with arrangements to minimize or reduce free air in the legs of
the suit;

(v)  following a jump from a height of not less than 4.5 m into the water,
there is no undue ingress of water into the suit.

An immersion suit which also complies with the requirements of regulation 24

may be classified as a lifejacket.

An immersion suit shall permit the person wearing it, and also wearing a

lifejacket if the immersion suit is to be worn in conjunction with a lifejacket,

to:

(1) climb up and down a vertical ladder at least 5 m in length;

(1)) perform normal duties during abandonment;

(i11)) jump from a height of not less than 4.5 m into the water without
damaging or dislodging the immersion suit, or being injured;

(iv) swim a short distance through the water and board a survival craft.

An immersion suit which has buoyancy and is designed to be worn without a

lifejacket shall be fitted with a light complying with the requirements of

regulation 24(3) and the whistle prescribed by regulation 24(1)(f).

If the immersion suit is to be worn in conjunction with a lifejacket, the

lifejacket shall be worn over the immersion suit. A person wearing such an

immersion suit shall be able to don a lifejacket without assistance.

(2) Thermal performance requirements for immersion suits

(a)

(b)

(©)

An immersion suit made of material which has no inherent insulation shall be:

(1) marked with instructions that it must be worn in conjunction with warm
clothing;

(i1)) so constructed that, when worn in conjunction with warm clothing and
with a lifejacket if the immersion suit is to be worn with a lifejacket,
the immersion suit continues to provide sufficient thermal protection
following one jump by the wearer into the water from a height of 4.5 m
to ensure that, when it is worn for a period of 1 h in calm circulating
water at a temperature of 5°C, the wearer's body core temperature does
not fall more than 2°C.

An immersion suit made of material with inherent insulation when worn either

on its own or with a lifejacket, if the immersion suit is to be worn in

conjunction with a lifejacket, shall provide the wearer with sufficient thermal
insulation following one jump into the water from a height of 4.5 m to ensure

that the wearer's body core temperature does not fall more than 2°C after a

period of 6 h immersion in calm circulating water at a temperature of between

0°C and 2°C.

The immersion suit shall permit the person wearing it with hands covered to

pick up a pencil and write after being immersed in water at 5°C for a period
of 1 h.

(3) Buoyancy requirements

A person in fresh water wearing either an immersion suit complying with the
requirements of regulation 24 or an immersion suit with a lifejacket shall be able to
turn from a face-down to a face-up position in not more than 5 s.

Regulation 26
Thermal protective aids

(1) A thermal protective aid shall be made of waterproof material having a thermal
conductivity of not more than 0.25 W/m.K and shall be so constructed that, when
used to enclose a person, it shall reduce both the convective and evaporative heat loss
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from the wearer's body.

(2) The thermal protective aid shall:

(1) cover the whole body of a person wearing a lifejacket with the exception of
the face. Hands shall also be covered, unless permanently attached gloves are
provided,

(1) be capable of being unpacked and easily donned without assistance in a survival
craft or rescue boat;

(i11)) permit the wearer to remove it in the water in not more than 2 min, if it
impairs ability to swim.

(3) The thermal protective aid shall function properly throughout an air temperature
range -30°C to +20°C.

Regulation 27
Lifebuoys

(1) Lifebuoy specification

Every lifebuoy shall:

(i)  have an outer diameter of not more than 800 mm and an inner diameter of
not less than 400 mm;

(1))  be constructed of inherently buoyant material; it shall not depend upon rushes,
cork shavings or granulated cork, any other loose granulated material or any
air compartment which depends on inflation for buoyancy;

(iii) be capable of supporting not less than 14.5 kg of iron in fresh water for a
period of 24 h;

(iv) have a mass of not less than 2.5 kg;

(v)  not sustain burning or continue melting after being totally enveloped in a fire
for a period of 2 s;

(vi) be constructed to withstand a drop into the water from the height at which
it is stowed above the waterline in the lightest seagoing condition or 30 m,
whichever is the greater, without impairing either its operating capability or
that of its attached components;

(vii) if it is intended to operate the quick-release arrangement provided for the
self-activated smoke signals and self-igniting lights, have a mass sufficient to
operate the quick-release arrangement or 4 kg, whichever is the greater;

(viii) Dbe fitted with a grabline not less than 9.5 mm in diameter and not less than four
times the outside diameter of the body of the buoy in length. The grabline
shall be secured at four equidistant points around the circumference of the
buoy to form four equal loops.

(2) Lifebuoy self-igniting lights

Self-igniting lights required by regulation 10(2) shall:

(1) be such that they cannot be extinguished by water;

(1)) be capable of either burning continuously with a luminous intensity of not less
than 2 cd in all directions of the upper hemisphere or flashing (discharge
flashing) at a rate of not less than 50 flashes per minute with at least the
corresponding effective luminous intensity;

(iii) be provided with a source of energy capable of meeting the requirement of
subparagraph (ii) for a period of at least 2 h;

(iv) be capable of withstanding the drop test required by paragraph (1)(vi).

(3) Lifebuoy self-activating smoke signals
Self-activating smoke signals required by regulation 10(3) shall:
(1) emit smoke of a highly visible colour at a uniform rate for a period of at



least 15 min when floating in calm water;

(1) not ignite explosively or emit any flame during the entire smoke emission
time of the signal;

(iii) not be swamped in a seaway;

(iv) continue to emit smoke when fully submerged in water for a period of at
least 10 s;

(v) be capable of withstanding the drop test required by paragraph (1)(vi).

(4) Buoyant lifelines
Buoyant lifelines required by regulation 10(4) shall;
(1) be non-kinking;
(i1)) have a diameter of not less than 8§ mm;
(iii) have a breaking strength of not less than 5 kN.

Regulation 28
Line-throwing appliances

(1) Every line-throwing appliance shall:

(1) be capable of throwing a line with reasonable accuracy;

(i1) include not less than four projectiles each capable of carrying the line at least
230 m in calm weather;

(ii1) include not less than four lines each having a breaking strength of not less
than 2kN;

(iv) have brief instructions or diagrams clearly illustrating the use of the line-throwing
appliance.

(2) The rocket, in the case of a pistol-fired rocket, or the assembly, in the case of an
integral rocket and line, shall be contained in a water-resistant casing. In addition, in
the case of a pistol-fired rocket, the line and rockets together with the means of
ignition shall be stowed in a container which provides protection from the weather.

Regulation 29
Rocket parachute flares

(1) The rocket parachute flare shall:
(1) be contained in a water-resistant casing;
(i1) have brief instructions or diagrams clearly illustrating the use of the rocket parachute flare
printed on its casing;
(iii) have integral means of ignition;
(iv) be so designed as not to cause discomfort to the person holding the casing
when used in accordance with the manufacturer's operating instructions.

(2) The rocket shall, when fired vertically, reach an altitude of not less than 300 m.
At or near the top of its trajectory, the rocket shall eject a parachute flare which
shall:

(1) burn with a bright red colour;

(1)) burn uniformly with an average luminous intensity of not less than 30,000 cd;

(iii) have a burning period of not less than 40 s;

(iv) have a rate of descent of not more than 5 m/s;

(v) not damage its parachute or attachments while burning.
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Regulation 30
Hand flares

(1) The hand flare shall:

()
(i)

be contained in a water-resistant casing;

have brief instructions or diagrams clearly illustrating the use of the hand
flare printed on its casing;

(iii) have a self-contained means of ignition;
(iv) be so designed as not to cause discomfort to the person holding the casing

and not endanger the survival craft by burning or glowing residues when
used in accordance with the manufacturer's operating instructions.

(2) The hand flare shall:

(i)
(i)

burn with a bright red colour;
burn uniformly with an average luminous intensity of not less than 15,000 cd;

(iii) have a burning period of not less than 1 min;
(iv) continue to burn after having been immersed for a period of 10 s under 100

mm of water.

Regulation 31
Buoyant smoke signals

(1) The buoyant smoke signal shall:

(i)

be contained in a water-resistant casing;

not ignite explosively when used in accordance with the manufacturer's operating
instructions;

(iii) have brief instructions or diagrams clearly illustrating the use of the buoyant

smoke signal printed on its casing.

(2) The buoyant smoke signal shall:

(1)
(i)

emit smoke of a highly visible colour at a uniform rate for a period of not
less than 3 min when floating in calm water;
not emit any flame during the entire smoke emission time;

(iii) not be swamped in a seaway;

(iv)

continue to emit smoke when submerged in water for a period of 10 s under
100 mm of water.

Regulation 32
Launching and embarkation appliances

(1) General requirements

(a)

(b)

(©)

Each launching appliance together with all its lowering and recovery gear shall
be so arranged that the fully equipped survival craft or rescue boat it serves
can be safely lowered against a trim of up to 10° and a list of up to 20°
either way:

(i) when boarded by its full complement of persons;

(1) without persons in the survival craft or rescue boat.

A launching appliance shall not depend on any means other than gravity or
stored mechanical power which is independent of the vessel's power supplies
to launch the survival craft or rescue boat it serves in the fully loaded and
equipped condition and also in the light condition.

A launching mechanism shall be so arranged that it may be actuated by one
person from a position on the vessel's deck, and from a position within the
survival craft or rescue boat; the survival craft shall be visible to the person



(d)

(e)

®

(2

(h)
(1)
W)

on deck operating the launching mechanism.

Each launching appliance shall be so constructed that a minimum amount of

routine maintenance is necessary. All parts requiring regular maintenance by

the vessel's crew shall be readily accessible and easily maintained.

The winch brakes of a launching appliance shall be of sufficient strength to

withstand:

(1) a static test with a proof load of not less than 1.5 times the maximum
working load; and

(i1)) a dynamic test with a proof load of not less than 1.1 times the
maximum working load at maximum lowering speed.

The launching appliance and its attachments other than winch brakes shall be

of sufficient strength to withstand a static proof load on test of not less than

2.2 times the maximum working load.

Structural members and all blocks, falls, padeyes, links, fastenings and all

other fittings used in connection with launching equipment shall be designed

with not less than a minimum factor of safety on the basis of the maximum

working load assigned and the ultimate strength of the material used for

construction. A minimum factor of safety of 4.5 shall be applied to all davit

and winch structural members, and a minimum factor of safety of 6 shall be

applied to falls, suspension chains, links and blocks.

Each launching appliance shall, as far as practicable, remain effective under

conditions of icing.

A lifeboat launching appliance shall be capable of recovering the lifeboat with

its crew.

The arrangements of the launching appliance shall be such as to enable safe

boarding of the survival craft in accordance with the requirements of

regulations 20(4)(b) and 17(3)(a).

(2) Launching appliances using falls and a winch

(a)
(b)

(©)

(d)

(e)

®

(2

Falls shall be of rotation-resistant and corrosion-resistant steel wire rope.

In the case of a multiple drum winch, unless an efficient compensatory device
is fitted, the falls shall be so arranged as to wind off the drums at the same
rate when lowering, and to wind on to the drums evenly at the same rate
when hoisting.

Every rescue boat launching appliance shall be fitted with a powered winch
motor of such capacity that the rescue boat can be raised from the water with
its full complement of persons and equipment.

An efficient hand gear shall be provided for recovery of each survival craft
and rescue boat. Hand gear handles or wheels shall not be rotated by moving
parts of the winch when the survival craft or rescue boat is being lowered or
when it is being hoisted by power.

Where davit arms are recovered by power, safety devices shall be fitted which
will automatically cut off the power before the davit arms reach the stops in
order to avoid overstressing the falls or davits, unless the motor is designed to
prevent such overstressing.

The speed at which the survival craft or rescue boat is lowered into the water
shall be not less than that obtained from the formula:

S =04+ 0.02H

where:
S = speed of lowering, in metres per second; and
H = height, in metres, from davit head to the waterline in the lightest
seagoing condition.
The maximum lowering speed shall be established by the Administration
having regard to the design of the survival craft or rescue boat, the protection
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of its occupants from excessive forces, and the strength of the launching
arrangements taking into account inertia forces during an emergency stop.
Means shall be incorporated in the appliance to ensure that this speed is not
exceeded.

(h) Every rescue boat launching appliance shall be capable of hoisting the rescue
boat when loaded with its full rescue boat complement of persons and
equipment at a rate of not less than 0.3 m/s.

(1) Every launching appliance shall be fitted with brakes capable of stopping the
descent of the survival craft or rescue boat and holding it securely when
loaded with its full complement of persons and equipment; brake pads shall,
where necessary, be protected from water and oil.

() Manual brakes shall be so arranged that the brake is always applied, unless
the operator, or a mechanism activated by the operator, holds the brake
control in the "off" position.

(3) Float-free launching
Where a survival craft requires a launching appliance and is also designed to float
free, the float-free release of the survival craft from its stowed position shall be automatic.

(4) Free-fall launching
Every free-fall launching appliance using an inclined plane shall, in addition to
complying with the applicable requirements of paragraph (1), also comply with the
following requirements:
(1) the launching appliance shall be so arranged that excessive forces are not
experienced by the occupants of the survival craft during launching;
(i1)) the launching appliance shall be a rigid structure with a ramp angle and
length sufficient to ensure that the survival craft effectively clears the vessel;
(iii) the launching appliance shall be efficiently protected against corrosion and be
so constructed as to prevent incendive friction or impact sparking during the
launching of the survival craft.

(5) Evacuation-slide launching and embarkation
Every evacuation-slide launching appliance shall, in addition to complying with the
applicable requirements of paragraph (1), also comply with the following requirements:
(1) the evacuation slide shall be capable of being deployed by one person at the
embarkation station;
(i1) the evacuation slide shall be capable of being used in high winds and in a
seaway.

(6) Liferaft launching appliances

Every liferaft launching appliance shall comply with the requirements of
paragraphs (1) and (2), except with regard to use of gravity for turning out the
appliance, embarkation in the stowed position and recovery of the loaded liferaft. The
launching appliance shall be so arranged as to prevent premature release during
lowering and shall release the liferaft when waterborne.

(7) Embarkation ladders
(a) Handholds shall be provided to ensure a safe passage from the deck to the
head of the ladder and vice versa.
(b) The steps of the ladder shall be:

(1) made of hardwood, free from knots or other irregularities, smoothly machined
and free from sharp edges and splinters, or of suitable material of
equivalent properties;

(1)) provided with an efficient non-slip surface either by longitudinal grooving
or by the application of an approved non-slip coating;

(i1i1)) not less than 480 mm long, 115 mm wide and 25 mm in depth, excluding



any non-slip surface or coating;
(iv) equally spaced not less than 300 mm or more than 380 mm apart and
secured in such a manner that they will remain horizontal.

(c) The side ropes of the ladder shall consist of two uncovered manila ropes not
less than 65 mm in circumference on each side. Each rope shall be continuous
with no joints below the top step. Other materials may be used, provided the
dimensions, breaking strain, weathering, stretching and gripping properties are
at least equivalent to those of manila rope. All rope ends shall be secured to
prevent unravelling.

Chapter VIII
EMERGENCY PROCEDURES, MUSTERS AND DRILLS

Regulation 1
Application

Regulations of this chapter shall apply to new and existing vessels of 24 m in
length and over.

Regulation 2
General emergency alarm system, muster list and emergency instructions

(1) The general emergency alarm system shall be capable of sounding the general
alarm signal consisting of seven or more short blasts followed by one long blast on
the vessel's whistle or siren and, additionally, on an electrically operated bell or
klaxon or other equivalent warning system which shall be powered from the vessel's
main supply and the emergency source of electrical power required by regulation
IvV/17.

(2) All vessels shall be provided with clear instructions for each crew member, which
shall be followed in case of emergency.

(3) The muster list shall be posted up in several parts of the vessel and, in particular,
in the wheelhouse, the engine-room and in the crew accommodation and shall include
the information specified in the following paragraphs.

(4) The muster list shall specify details of the general alarm signal prescribed by
paragraph (1) and also the action to be taken by the crew when this alarm is
sounded. The muster list shall also specify how the order to abandon ship will be
given.

(5) The muster list shall show the duties assigned to the different members of the
crew including:

(a) closing of watertight doors, fire doors, valves, scuppers, overboard shoots,

sidescuttles, skylights, portholes and other similar openings in the vessel;

(b) equipping the survival craft and other life-saving appliances;

(c) preparation and launching of survival craft;

(d) general preparation of other life-saving appliances;

(e) use of communication equipment; and

(f) manning of fire parties assigned to deal with fires.

(6) In vessels of less than 45 m in length, the Administration may permit relaxation
of the requirements of paragraph (5) if satisfied that, due to the small number of
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crew members, no muster list is necessary.

(7) The muster list shall specify which officers are assigned to ensure that the
life-saving and fire appliances are maintained in good condition and are ready for
immediate use.

(8) The muster list shall specify substitutes for key persons who may become
disabled, taking into account that different emergencies may call for different actions.

(9) The muster list shall be prepared before the vessel proceeds to sea. After the
muster list has been prepared, if any change takes place in the crew which
necessitates an alteration in the muster list, the skipper shall either revise the list or
prepare a new list.

Regulation 3
Abandon ship training and drills

(1) Practice musters and drills

(a) Each member of the crew shall participate in at least one abandon ship drill
and one fire drill every month. However, on vessels less than 45 m in length,
the Administration may modify this requirement, provided that at least one
abandon ship and one fire drill is held at least every three months. The drills
of the crew shall take place within 24 h of the vessel leaving a port, if more
than 25% of the crew have not participated in abandon ship and fire drills on
board that particular vessel in the previous muster. The Administration may
accept other arrangements that are at least equivalent for those classes of
vessel for which this is impracticable.

(b) Each abandon ship drill shall include:

(1) summoning of crew to muster stations with the general emergency alarm
and ensuring that they are made aware of the order to abandon ship
specified in the muster list;

(i1) reporting to stations and preparing for the duties described in the muster
list;

(i1i1)) checking that crew are suitably dressed;

(iv) checking that lifejackets are correctly donned;

(v) lowering of at least one lifeboat after any necessary preparation for launching;

(vi) starting and operating the lifeboat engine;

(vil) operation of davits used for launching liferafts.

(c) Each fire drill shall include:

(1) reporting to stations and preparing for the duties described in the fire
muster list;

(i1) starting of a fire pump, using at least the two required jets of water to
show that the system is in proper working order;

(i1i1)) checking of fireman's outfit and other personal rescue equipment;

(iv) checking of relevant communication equipment;

(v) checking the operation of watertight doors, fire doors, fire dampers and means
of escape;

(vi) checking the necessary arrangements for subsequent abandoning of the
vessel.

(d) Different lifeboats shall, as far as practicable, be lowered in compliance with
the requirements of subparagraph (b)(v) at successive drills.

(e) Drills shall, as far as practicable, be conducted as if there were an actual
emergency.

(f) Each lifeboat shall be launched with its assigned operating crew aboard and
manoeuvred in the water at least once every three months during an abandon



ship drill.

(g) As far as is reasonable and practicable, rescue boats other than lifeboats which
are also rescue boats shall be launched each month with their assigned crew
aboard and manoeuvred in the water. In all cases, this requirement shall be
complied with at least once every three months.

(h) If lifeboat and rescue boat launching drills are carried out with the vessel
making headway, such drills shall, because of the dangers involved, be
practised in sheltered waters only and under the supervision of an officer
experienced in such drills.104)

(1) Emergency lighting for mustering and abandonment shall be tested at each
abandon ship drill.

() The drills may be adjusted according to the relevant equipment required by
those regulations. However, if equipment is carried on a voluntary basis, it
shall be used in the drills and the drills shall be adjusted accordingly.

(2) Onboard training and instructions

(a) Onboard training in the use of the vessel's life-saving appliances, including
survival craft equipment, shall be given as soon as possible but not later than
two weeks after a crew member joins the vessel. However, if the crew
member is on a regularly scheduled rotating assignment to the vessel, such
training shall be given not later than two weeks after the time of first joining
the vessel.

(b) Instructions in the use of the vessel's life-saving appliances and in survival at
sea shall be given at the same intervals as the drills. Individual instruction
may cover different parts of the vessel's life-saving system, but all the vessel's
life-saving equipment and appliances shall be covered within any period of
two months. Each member of the crew shall be given instructions which shall
include but not necessarily be limited to:

(1) operation and use of the vessel's inflatable liferafts, including precautions
concerning nailed shoes and other sharp objects;

(i1)) problems of hypothermia, first-aid treatment for hypothermia and other
appropriate first-aid procedures;

(i11) special instructions necessary for use of the vessel's life-saving appliances
in severe weather and severe sea conditions.

(¢) Onboard training in the use of davit-launched liferafts shall take place at
intervals of not more than four months on every vessel fitted with such
appliances. Whenever practicable, this shall include the inflation and lowering
of a liferaft. This liferaft may be a special liferaft intended for training
purposes only, which is not part of the vessel's life-saving equipment; such a
special liferaft shall be conspicuously marked.

(3) Records

The date when musters are held, details of abandon ship drills and fire drills,
drills of other life-saving appliances and onboard training shall be recorded in such
log-book as may be prescribed by the Administration. If a full muster, drill or
training session is not held at the appointed time, an entry shall be made in the
log-book stating the circumstances and the extent of the muster, drill or training
session held.

(4) Training manual
(a) A training manual shall be provided in each crew mess room and recreation
room or in each crew cabin. The training manual, which may comprise several
volumes, shall contain instructions and information, in easily understood terms

See the Guidelines on training crews for the purpose of launching lifeboats and rescue boats from
ships making headway through the water, adopted by the Organization by resolution A.624(15).
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illustrated wherever possible, on the life-saving appliances provided in the
vessel and on the best methods of survival. Any part of such information may
be provided in the form of audio-visual aids in lieu of the manual. The
following shall be explained in detail:

(1)
(i1)
(iii)
(iv)
(v)
(vi)
(vii)
(viii)

(ix)

(xii)

donning of lifejackets and immersion suits, as appropriate;

muster at the assigned stations;

boarding, launching and clearing the survival craft and rescue boats;
method of launching from within the survival craft;

release from launching appliances;

methods and use of devices for protection in launching areas, where appropriate;
illumination in launching areas;

use of all survival equipment;

use of all detection equipment;

with the assistance of illustrations, the use of radio life-saving appliances;
use of drogues;

use of engine and accessories;

recovery of survival craft and rescue boats, including stowage and securing;
hazards of exposure and the need for warm clothing;

best use of the survival craft facilities in order to survive;105)

methods of retrieval, including the use of helicopter rescue gear (slings,
baskets, stretchers), breeches-buoy and shore life-saving apparatus and
vessel's line-throwing apparatus;

all other functions contained in the muster list and emergency instructions;

(xviii) instructions for emergency repair of the life-saving appliances.
(b) On vessels of less than 45 m in length, the Administration may permit

relaxation of the requirements of subparagraph (a). However, appropriate safety
information shall be carried on board.

Regulation 4
Training in emergency procedures

The Administration shall take such measures as it may deem necessary to ensure
that crews are adequately trained in their duties in the event of emergencies. Such
training shall include, as appropriate:
(a) types of emergencies which may occur, such as collisions, fire and foundering;
(b) types of life-saving appliances normally carried on vessels;
(c) need to adhere to the principles of survival;
(d) value of training and drills;
(e) need to be ready for any emergency and to be constantly aware of:
(1) the information in the muster list, in particular:
- each crew member's specific duties in any emergency;
- each crew member's own survival station; and
- the signals calling the crew to their survival craft or fire stations;
(i1) location of each crew member's own lifejacket and spare lifejackets;
(i11) location of fire alarm controls;
(iv) means of escape;
(v) consequences of panic;
(f) actions to be taken in respect to lifting persons from vessels and survival craft
by helicopter;
(g) actions to be taken when called to survival craft stations, including:
(1) putting on suitable clothing;
(1)) donning of lifejacket; and
(ii1) collecting additional protection such as blankets, time permitting;

See the Instructions for action in survival craft, adopted by the Organization by resolution A.657(16).



(h) actions to be taken when required to abandon ship, such as:
(i) how to board survival craft from vessel and water; and
(i1)) how to jump into the sea from a height and reduce the risk of injury

when entering the water;

(1) actions to be taken when in the water, such as:

(i) how to survive in circumstances of:
- fire or oil on the water;
- cold conditions; and
- shark-infested waters;
(i1)) how to right a capsized survival craft;

(j) actions to be taken when aboard a survival craft, such as:

(1)  getting the survival craft quickly clear of the vessel,

(i1)  protection against cold or extreme heat;

(ii1)) using a drogue or sea-anchor;

(iv) keeping a look-out;

(v)  recovering and caring for survivors;

(vi) facilitating detection by others;

(vil) checking equipment available for use in the survival craft and using it
correctly; and

(viii) remaining, so far as possible, in the vicinity;

(k) main dangers to survivors and the general principles of survival, including:

(1)  precautions to be taken in cold climates;
(i1)  precautions to be taken in tropical climates;
(i11)) exposure to sun, wind, rain and sea;
(iv) importance of wearing suitable clothing;
(v)  protective measures in survival craft;
(vi) effects of immersion in the water, and of hypothermia;
(vil) importance of preserving body fluids;
(viii) protection against seasickness;
(ix) proper use of fresh water and food;
(x) effects of drinking seawater;
(xi) means available for facilitating detection by others; and
(xil) importance of maintaining morale;
(I) actions to be taken in respect to fire fighting:
(1) the use of fire hoses with different nozzles;
(i1) the use of fire extinguishers;
(i11)) knowledge of the location of fire doors; and
(iv) the use of breathing apparatus.

Chapter IX
RADIOCOMMUNICATIONS

PART A
APPLICATION AND DEFINITIONS

Regulation 1
Application

(1) Unless expressly provided otherwise, this chapter shall apply to new and existing
vessels of 45 m in length and over. However, for existing vessels, the Administration
may defer the implementation of the requirements until 1 February 1999, or the date
of entry into force of the Protocol, whichever occurs later.

— 407 -



— 408 —

(2) No provision in this chapter shall prevent the use by any vessel, survival craft or
person in distress of any means at their disposal to attract attention, make known
their position and obtain help. Notwithstanding the provisions of paragraph (1), the
Administration may permit the existing radiocommunication system to continue to be
used on board existing fishing vessels, providing the Administration is satisfied that it
is equivalent to the requirements of this chapter.

Regulation 2
Terms and definitions

(1) For the purpose of this chapter, the following terms shall have the meanings
defined below:

(2)
(b)

(©)

(d)
(e)
®
(8)

(h)
(1)

W)

(k)

)

Bridge-to-bridge communications means safety communications between vessels
from the position from which the vessels are normally navigated.

Continuous watch means that the radio watch concerned shall not be
interrupted other than for brief intervals when the vessel's receiving capability
is impaired or blocked by its own communications or when the facilities are
under periodical maintenance or checks.

Digital selective calling (DSC) means a technique using digital codes which
enables a radio station to establish contact with, and transfer information to,
another station or group of stations, and complying with the relevant
recommendations of the International Radio Consultative Committee (CCIR).
Direct-printing telegraphy means automated telegraphy techniques which comply
with the relevant recommendations of the CCIR.

General radiocommunications means operational and public correspondence
traffic, other than distress, urgency and safety messages, conducted by radio.
Inmarsat means the Organization established by the Convention on the
International Maritime Satellite Organization adopted on 3 September 1976.
International NAVTEX service means the co-ordinated broadcast and automatic
reception on 518 kHz of maritime safety information by means of narrow-band
direct-printing telegraphy using the English language.106)

Locating means the finding of ships, vessels, aircraft, units or persons in
distress.

Maritime safety information means navigational and meteorological warnings,
meteorological forecasts and other urgent safety-related messages broadcast to
vessels.

Polar orbiting satellite service means a service which is based on polar
orbiting satellites which receive and relay distress alerts from satellite
emergency position-indicating radio beacons (satellite EPIRBs) and which
provides their position.

Radio Regulations means the Radio Regulations annexed to, or regarded as
being annexed to, the most recent International Telecommunication Convention
which is in force at any time.

Sea area Al means an area within the radiotelephone coverage of at least one
VHF coast station in which continuous DSC alerting is available, as may be
defined by a Party.107)

(m) Sea area A2 means an area, excluding sea area Al, within the radiotelephone

(n)

coverage of at least one MF coast station in which continuous DSC alerting is
available, as may be defined by a Party.46

Sea area A3 means an area, excluding sea areas Al and A2, within the
coverage of an Inmarsat geostationary satellite in which continuous alerting is

45

46

See the NAVTEX Manual, approved by the Organization (publication IMO-951E).

See the Provision of radio services for the Global Maritime Distress and Safety System (GMDSS),
adopted by the Organization by resolution A.801(19), as amended by resolution MSC.199(80).



available.
(o) Sea area A4 means an area outside sea areas Al, A2 and A3.

(2) All other terms and abbreviations which are used in this chapter and which are
defined in the Radio Regulations shall have the meanings as defined in those
Regulations.

Regulation 3
Exemptions

(1) The Parties to the Protocol consider it highly desirable not to deviate from the
requirements of this chapter; nevertheless, the Administration may grant partial or
conditional exemptions to individual vessels from the requirements of regulations 6 to
10 and 14(7), provided:
(a) such vessels comply with the functional requirements of regulation 4; and
(b) the Administration has taken into account the effect such exemptions may
have upon the general efficiency of the service for the safety of all ships and
vessels.

(2) An exemption may be granted under paragraph (1) only:

(a) if the conditions affecting safety are such as to render the full application of
regulations 6 to 10 and 14(7) unreasonable or unnecessary; or

(b) in exceptional circumstances, for a single voyage outside the sea area or sea
areas for which the vessel is equipped; or

(c) when the vessel will be taken permanently out of service within two years of
the date of entry into force of the Protocol, or 1 February 1999, whichever
occurs later, for the application of a requirement of this chapter.

for the application of a requirement of this chapter.

(3) Each Administration shall submit to the Organization, as soon as possible after the
first of January in each year, a report showing all exemptions granted under
paragraphs (1) and (2) during the previous calendar year and giving the reasons for
granting such exemptions.

Regulation 4
Functional requirements

Every vessel, while at sea, shall be capable:

(a) except as provided in regulations 7(1)(a) and 9(1)(d)(iii), of transmitting
ship-to-shore distress alerts by at least two separate and independent means,
each using a different radiocommunication service;

(b) of receiving shore-to-ship distress alerts;

(c) of transmitting and receiving ship-to-ship distress alerts;

(d) of transmitting and receiving search and rescue co-ordinating communications;

(e) of transmitting and receiving on-scene communications;

(f) of transmitting and, as required by regulation X/3(6), receiving signals for
locating;108)

(g) of transmitting and receivingl09 maritime safety information;

47 See Carriage of radar operating in the frequency band 9,300-9,500 MHz, adopted by the

Organization by resolution A.614(15).
48 It should be noted that vessels may have a need for reception of certain maritime safety
information while in port.
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(h) of transmitting and receiving general radiocommunications to and from
shore-based radio systems or networks subject to regulation 14(8); and
(1) of transmitting and receiving bridge-to-bridge communications.

PART B
SHIP REQUIREMENTS

Regulation 5
Radio installations

(1) Every vessel shall be provided with radio installations capable of complying with
the functional requirements prescribed by regulation 4 throughout its intended voyage
and, unless exempted under regulation 3, complying with the requirements of
regulation 6 and, as appropriate for the sea area or areas through which it will pass
during its intended voyage, the requirements of either regulation 7, 8, 9 or 10.

(2) Every radio installation shall:

(a) be so located that no harmful interference of mechanical, electrical or other
origin affects its proper use, and so as to ensure electromagnetic compatibility
and avoidance of harmful interaction with other equipment and systems;

(b) be so located as to ensure the greatest possible degree of safety and
operational availability;

(c) be protected against harmful effects of water, extremes of temperature and
other adverse environmental conditions;

(d) be provided with reliable, permanently arranged electrical lighting, independent
of the main and emergency sources of electrical power, for the adequate
illumination of the radio controls for operating the radio installation; and

(e) be clearly marked with the call sign, the ship station identity and other codes
as applicable for the use of the radio installation.

(3) Control of the VHF radiotelephone channels, required for navigational safety, shall
be immediately available on the navigation bridge convenient to the conning position
and, where necessary, facilities should be available to permit radiocommunications
from the wings of the navigation bridge. Portable VHF equipment may be used to
meet the latter provision.

Regulation 6
Radio equipment: General

(1) Except as provided in regulation 9(4), every vessel shall be provided with:

(a) a VHF radio installation capable of transmitting and receiving:

(i) DSC on the frequency 156.525 MHz (channel 70). It shall be possible to
initiate the transmission of distress alerts on channel 70 from the position
from which the vessel is normally navigated; and

(i1) radiotelephony on the frequencies 156.300 MHz (channel 6), 156.650 MHz
(channel 13) and 156.800 MHz (channel 16);

(b) a radio installation capable of maintaining a continuous DSC watch on VHF
channel 70 which may be separate from, or combined with, that required by
subparagraph (a)(i);

(c) a radar transponder capable of operating in the 9 GHz band, which:

(1) shall be so stowed that it can be easily utilized; and

(i1)) may be one of those required by regulation VII/14 for a survival craft;

(d) a receiver capable of receiving international NAVTEX service broadcasts if the



vessel is engaged on voyages in any area in which an international NAVTEX

service is provided;

(e) a radio facility for reception of maritime safety information by the Inmarsat
enhanced group calling system, if the vessel is engaged on voyages in any
area of Inmarsat coverage but in which an international NAVTEX service is
not provided. However, vessels engaged exclusively on voyages in areas where
an HF direct-printing telegraphy maritime safety information service is
provided and fitted with equipment capable of receiving such service, may be
exempted from this requirement;!10)

(f) subject to the provisions of regulation 7(3), a satellite EPIRBI11) which shall
be:

(1) capable of transmitting a distress alert either through the polar orbiting
satellite service operating in the 406 MHz band or, if the vessel is
engaged only on voyages within Inmarsat coverage, through the Inmarsat
geostationary satellite service operating in the 1.6 GHz band;!12)

(i1) installed in an easily accessible position;

(ii1) ready to be manually released and capable of being carried by one person
into a survival craft;

(iv) capable of floating free, if the vessel sinks, and of being automatically

activated, when afloat; and

(v) capable of being activated manually.

(2) Until 1 February 1999 or until such other date as may be determined by the
Maritime Safety Committee of the Organization, every vessel shall, in addition, be
fitted with a radio receiver capable of maintaining a radiotelephone distress frequency
watch on 2,182 kHz.

(3) Until 1 February 1999 if the Protocol enters into force earlier than that date,
every vessel shall, unless the vessel is engaged on voyages in sea area Al only, be fitted
with a device for generating the radiotelephone alarm signal on the frequency 2,182 kHz.

(4) The Administration may exempt vessels constructed on or after 1 February 1997
from the requirements prescribed by paragraphs (2) and (3).

Regulation 7
Radio equipment: Sea area Al

(1) In addition to meeting the requirements of regulation 6, every vessel engaged on
voyages exclusively in sea area Al shall be provided with a radio installation capable
of initiating the transmission of ship-to-shore distress alerts from the position from
which the vessel is normally navigated, operating either:

(a) on VHF using DSC. This requirement may be fulfilled by the EPIRB
prescribed by paragraph (3), either by installing the EPIRB close to, or by
remote activation from, the position from which the vessel is normally
navigated; or

(b) through the polar orbiting satellite service on 406 MHz. This requirement may
be fulfilled by the satellite EPIRB, required by regulation 6(1)(f), either by

49 See Promulgation of maritime safety information, adopted by the Organization by resolution

A.705(17), as amended by MSC.1/Circ.1287; the Carriage of INMARSAT enhanced group call safety
NET receivers under the GMDSS (resolution A.701(17)) and the Guidelines for maintenance of
satellite EPIRB (MSC.1/Circ.1039).

%0 See Search and rescue homing capability, adopted by the Organization by resolution A.616(15).

51 Subject to the availability of appropriate receiving and processing ground facilities for each ocean
region covered by Inmarsat satellites.
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installing the satellite EPIRB close to, or by remote activation from, the
position from which the vessel is normally navigated; or
(c) if the vessel is engaged on voyages within coverage of MF coast stations
equipped with DSC, on MF using DSC; or
(d) on HF using DSC; or
(e) through the Inmarsat geostationary satellite service. This requirement may be
fulfilled by:
(i) an Inmarsat ship earth station;!13) or
(i1) the satellite EPIRB, required by regulation 6(1)(f), either by installing the
satellite EPIRB close to, or by remote activation from, the position from
which the vessel is normally navigated.

(2) The VHF radio installation, required by regulation 6(1)(a), shall also be capable of
transmitting and receiving general radiocommunications using radiotelephony.

(3) Vessels engaged on voyages exclusively in sea area Al may carry, in lieu of the
satellite EPIRB required by regulation 6(1)(f), an EPIRB which shall be:

(a) capable of transmitting a distress alert using DSC on VHF channel 70 and
providing for locating by means of a radar transponder operating in the 9 GHz
band;

(b) installed in an easily accessible position;

(c) ready to be manually released and capable of being carried by one person into
a survival craft;

(d) capable of floating free, if the vessel sinks, and being automatically activated,
when afloat; and

(e) capable of being activated manually.

Regulation 8
Radio equipment: Sea areas A1 and A2

(1) In addition to meeting the requirements of regulation 6, every vessel engaged on
voyages beyond sea area Al, but remaining within sea area A2, shall be provided
with:

(a) an MF radio installation capable of transmitting and receiving, for distress and
safety purposes, on the frequencies:

(1) 2,187.5 kHz using DSC; and

(i1) 2,182 kHz using radiotelephony;

(b) a radio installation capable of maintaining a continuous DSC watch on the
frequency 2,187.5 kHz which may be separate from, or combined with, that
required by subparagraph (a)(i); and

(c) means of initiating the transmission of ship-to-shore distress alerts by a radio
service other than MF operating either:

(1) through the polar orbiting satellite service on 406 MHz. This requirement
may be fulfilled by the satellite EPIRB, required by regulation 6(1)(f),
either by installing the satellite EPIRB close to, or by remote activation
from, the position from which the vessel is normally navigated; or

(i1)) on HF using DSC; or

(i11) through the Inmarsat geostationary satellite service. This requirement may
be fulfilled by an Inmarsat ship earth station, or by the satellite EPIRB,
required by regulation 6 (1)(f), either by installing the satellite EPIRB
close to, or by remote activation from, the position from which the

52

This requirement can be met by Inmarsat ship-earth stations capable of two-way communications,
such as Fleet-77 (resolutions A.808(19) and MSC.130(75)) or Inmarsat-C (resolution A.807(19), as
amended) ship earth stations. Unless otherwise specified, this footnote applies to all requirements
for an Inmarsat ship earth station prescribed by this chapter.



vessel is normally navigated.

(2) It shall be possible to initiate transmission of distress alerts by the radio
installations specified in paragraphs (1)(a) and (1)(c) from the position from which the
vessel is normally navigated.

(3) The vessel shall, in addition, be capable of transmitting and receiving general
radiocommunications using radiotelephony or direct-printing telegraphy by either:

(a) a radio installation operating on working frequencies in the bands between
1,605 and 4,000 kHz or between 4,000 and 27,500 kHz. This requirement may
be fulfilled by the addition of this capability in the equipment required by
paragraph (1)(a); or

) an Inmarsat ship earth station.

(4) The Administration may exempt vessels constructed before 1 February 1997, which
are engaged exclusively on voyages within sea area A2, from the requirements of
regulations 6(1)(a)(i) and 6(1)(b), provided such vessels maintain, when practicable, a
continuous listening watch on VHF channel 16. This watch shall be kept at the
position from which the vessel is normally navigated.

Regulation 9
Radio equipment: Sea areas Al, A2 and A3

(1) In addition to meeting the requirements of regulation 6, every vessel engaged on
voyages beyond sea areas Al and A2, but remaining within sea area A3, shall, if it
does not comply with the requirements of paragraph (2), be provided with:
(a) an Inmarsat ship earth station capable of:
(1) transmitting and receiving distress and safety communications using direct-printing
telegraphy;
(i1) 1initiating and receiving distress priority calls;
(i11) maintaining watch for shore-to-ship distress alerts, including those directed
to specifically defined geographical areas;
(iv) transmitting and receiving general radiocommunications, using either radiotelephony
or direct-printing telegraphy; and
(b) an MF radio installation capable of transmitting and receiving, for distress and
safety purposes, on the frequencies:
(1) 2,187.5 kHz using DSC; and
(1i1) 2,182 kHz using radiotelephony; and
(c) a radio installation capable of maintaining a continuous DSC watch on the
frequency 2,187.5 kHz which may be separate from, or combined with, that
required by subparagraph (b)(i); and
(d) means of initiating the transmission of ship-to-shore distress alerts by a radio
service operating either:
(1) through the polar orbiting satellite service on 406 MHz. This requirement
may be fulfilled by the satellite EPIRB, required by regulation 6(1)(f),
either by installing the satellite EPIRB close to, or by remote activation
from, the position from which the vessel is normally navigated; or
(i1)) on HF using DSC; or
(i11) through the Inmarsat geostationary satellite service, by an additional ship
earth station or by the satellite EPIRB required by regulation 6(1)(f),
either by installing the satellite EPIRB close to, or by remote activation
from, the position from which the vessel is normally navigated.

(2) In addition to meeting the requirements of regulation 6, every vessel engaged on
voyages beyond sea areas Al and A2, but remaining within sea area A3, shall, if it
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does not comply with the requirements of paragraph (1), be provided with:

(a) an MF/HF radio installation capable of transmitting and receiving, for distress
and safety purposes, on all distress and safety frequencies in the bands
between 1,605 and 4,000 kHz and between 4,000 and 27,500 kHz:

(1) using DSC;

(i1) using radiotelephony; and

(i11) using direct-printing telegraphy; and

(b) equipment capable of maintaining DSC watch on 2,187.5 kHz, §,414.5 kHz
and on at least one of the distress and safety DSC frequencies 4,207.5 kHz,
6,312 kHz, 12,577 kHz or 16,804.5 kHz; at any time, it shall be possible to
select any of these DSC distress and safety frequencies. This equipment may
be separate from, or combined with, the equipment required by subparagraph
(a); and

(c) means of initiating the transmission of ship-to-shore distress alerts by a
radiocommunication service other than HF operating either:

(1) through the polar orbiting satellite service on 406 MHz. This requirement
may be fulfilled by the satellite EPIRB, required by regulation 6(1)(f),
either by installing the satellite EPIRB close to, or by remote activation
from, the position from which the vessel is normally navigated; or

(i1) through the Inmarsat geostationary satellite service. This requirement may
be fulfilled by an Inmarsat ship earth station or the satellite EPIRB,
required by regulation 6(1)(f), either by installing the satellite EPIRB
close to, or by remote activation from, the position from which the
vessel is normally navigated; and

(d) in addition, vessels shall be capable of transmitting and receiving general
radiocommunications using radiotelephony or direct-printing telegraphy by an
MF/HF radio installation operating on working frequencies in the bands
between 1,605 and 4,000 kHz and between 4,000 and 27,500 kHz. This
requirement may be fulfilled by the addition of this capability in the
equipment required by subparagraph (a).

(3) It shall be possible to initiate transmission of distress alerts by the radio
installations specified in paragraphs (1)(a), (1)(b), (1)(d), (2)(a) and (2)(c) from the
position from which the vessel is normally navigated.

(4) The Administration may exempt vessels constructed before 1 February 1997 and
engaged exclusively on voyages within sea areas A2 and A3 from the requirements of
regulations 6(1)(a)(i) and 6(1)(b), provided such vessels maintain, when practicable, a
continuous listening watch on VHF channel 16. This watch shall be kept at the
position from which the vessel is normally navigated.

Regulation 10
Radio equipment: Sea areas Al, A2, A3 and A4

(1) In addition to meeting the requirements of regulation 6, vessels engaged on
voyages in all sea areas shall be provided with the radio installations and equipment
required by regulation 9(2), except that the equipment required by regulation
9(2)(c)(ii), shall not be accepted as an alternative to that required by regulation
9(2)(c)(i) which shall always be provided. In addition, vessels engaged on voyages in
all sea areas shall comply with the requirements of regulation 9(3).

(2) The Administration may exempt vessels constructed before 1 February 1997 and
engaged exclusively on voyages within sea arecas A2, A3 and A4 from the
requirements of regulations 6(1)(a)(i) and 6(1)(b), provided such vessels maintain,
when practicable, a continuous listening watch on VHF channel 16. This watch shall



be kept at the position from which the vessel is normally navigated.

Regulation 11
Watches

(1) Every vessel, while at sea, shall maintain a continuous watch:

(a) on VHF DSC channel 70, if the vessel, in accordance with the requirements
of regulation 6(1)(b), is fitted with a VHF radio installation;

(b) on the distress and safety DSC frequency 2,187.5 kHz, if the vessel, in
accordance with the requirements of regulation 8(1)(b) or 9(1)(c), is fitted with
an MF radio installation;

(c) on the distress and safety DSC frequencies 2,187.5 kHz and 8,414.5 kHz and
also on at least one of the distress and safety DSC frequencies 4,207.5 kHz,
6,312 kHz, 12,577 kHz or 16,804.5 kHz, appropriate to the time of day and
the geographical position of the vessel, if the vessel, in accordance with the
requirements of regulation 9(2)(b) or 10(1), is fitted with an MF/HF radio
installation. This watch may be kept by means of a scanning receiver;

(d) for satellite shore-to-ship distress alerts, if the vessel, in accordance with the
requirements of regulation 9(1)(a), is fitted with an Inmarsat ship earth station.

(2) Every vessel, while at sea, shall maintain a radio watch for broadcasts of
maritime safety information on the appropriate frequency or frequencies on which such
information is broadcast for the area in which the vessel is navigating.

(3) Until 1 February 1999 or until such other date as may be determined by the
Maritime Safety Committee of the Organization, every vessel, while at sea, shall
maintain, when practicable, a continuous listening watch on VHF channel 16. This
watch shall be kept at the position from which the vessel is normally navigated.

(4) Until 1 February 1999 or until such other date as may be determined by the
Maritime Safety Committee of the Organization, every vessel, while at sea, shall
maintain, when practicable, a continuous watch on the radiotelephone distress
frequency 2,182 kHz. This watch shall be kept at the position from which the vessel
is normally navigated.!14)

Regulation 12
Sources of energy

(1) There shall be available at all times, while the vessel is at sea, a supply of
electrical energy sufficient to operate the radio installations and to charge any batteries
used as part of a reserve source or sources of energy for the radio installations.

(2) A reserve source or sources of energy shall be provided on every vessel, to
supply radio installations, for the purpose of conducting distress and safety
radiocommunications, in the event of failure of the vessel's main and emergency
sources of electrical power. The reserve source or sources of energy shall be capable
of simultaneously operating the VHF radio installation required by regulation 6(1)(a)
and, as appropriate for the sea area or sea areas for which the vessel is equipped,
either the MF radio installation required by regulation 8(1)(a), the MF/HF radio
installation required by regulation 9(2)(a) or 10(1), or the Inmarsat ship earth station
required by regulation 9(1)(a) and any of the additional loads mentioned in paragraphs

3 The Maritime Safety Committee decided (resolution MSC.131(75)) that all GMDSS ships, while at sea,

shall continue to maintain, when practicable, continuous listening watch on VHF channel 16.
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(4), (5) and (8) for a period of at least:
(a) on new vessels:
(i) 3 h, or
(1i1)) 1 h, if the emergency source of electrical power complies fully with all
relevant requirements of regulation IV/17 including the requirements to
supply the radio installations and is capable of serving for a period of at
least 6 h;
(b) on existing vessels:
(i) 6 h, if the emergency source of electrical power is not provided or does
not comply fully with all relevant requirements of regulation IV/17,
including the requirements to supply the radio installations;!!5) or
(1i1)) 3 h, if the emergency source of electrical power complies fully with all
relevant requirements of regulation IV/17, including the requirements to
supply the radio installations; or
(ii1)) 1 h, if the emergency source of electrical power complies fully with all
relevant requirements of regulation IV/17, including the requirements to
supply the radio installations and is capable of serving for a period of at
least 6 h.
The reserve source or sources of energy need not supply independent HF and MF
radio installations at the same time.

(3) The reserve source or sources of energy shall be independent of the propelling
power of the vessel and the vessel's electrical system.

(4) Where, in addition to the VHF radio installation, two or more of the other radio
installations, referred to in paragraph (2), can be connected to the reserve source or
sources of energy, they shall be capable of simultaneously supplying, for the period
specified, as appropriate, in paragraph (2)(a) or (2)(b), the VHF radio installation and:
(a) all other radio installations which can be connected to the reserve source or
sources of energy at the same time; or
(b) whichever of the other radio installations will consume the most power, if
only one of the other radio installations can be connected to the reserve
source or sources of energy at the same time as the VHF radio installation.

(5) The reserve source or sources of energy may be used to supply the electrical
lighting required by regulation 5(2)(d).

(6) Where a reserve source of energy consists of a rechargeable accumulator battery
or batteries:
(a) a means of automatically charging such batteries shall be provided which shall
be capable of recharging them to minimum capacity requirements within 10 h;
and
(b) the capacity of the battery or batteries shall be checked, using an appropriate
method,!16) at intervals not exceeding 12 months, when the vessel is not at
sea.

(7) The siting and installation of accumulator batteries which provide a reserve source
of energy shall be such as to ensure:

%4 For guidance, the following formula is recommended for determining the electrical load to be

supplied by the reserve source of energy for each radio installation required for distress conditions:
1/2 of the current consumption necessary for transmission + the current consumption necessary for
reception + current consumption of any additional loads.

% One method of checking the capacity of an accumulator battery is to fully discharge and recharge

the battery, using normal operating current and period (e.g. 10 h). Assessment of the charge
condition can be made at any time, but it should be done without significant discharge of the
battery when the ship is at sea.



(a) the highest degree of service;

(b) a reasonable lifetime;

(c) reasonable safety;

(d) that battery temperatures remain within the manufacturer's specifications
whether under charge or idle; and

(e) that, when fully charged, the batteries will provide at least the minimum
required hours of operation under all weather conditions.

(8) If an uninterrupted input of information from the vessel's navigational or other
equipment to a radio installation required by this chapter is needed to ensure its
proper performance, means shall be provided to ensure the continuous supply of such
information in the event of failure of the vessel's main or emergency source of
electrical power.

Regulation 13
Performance standards

(1) All equipment to which this chapter applies shall be of a type approved by the
Administration. Subject to paragraph (2), such equipment shall conform to appropriate
performance standards not inferior to those adopted by the Organization.!17)

%6 See the following resolutions adopted by the Assembly and the Maritime Safety Committee of the

Organization:

.1 Resolution A.525(13): Performance standards for narrow-band direct-printing telegraph equipment
for the reception of navigational and meteorological warnings and urgent information to ships, as
amended by resolution MSC.148(77).

.2 Resolution A.694(17): General requirements for shipborne radio equipment forming part of the
Global Maritime Distress and Safety System (GMDSS) and for electronic navigational aids.

.3 Resolution A.808(19): Performance standards for ship earth stations capable of two-way
communications, as amended by resolution MSC.148(77); resolution A.570(14): Type approval of
ship earth stations; and resolution MSC.130(75): Performance standards for Inmarsat ship earth
stations capable of two-way communications.

4 Resolution A.803(19): Performance standards for shipborne VHF radio installations capable of
voice communication and digital selective calling, as amended; and resolution MSC.68(68),
annex 1 (valid for equipment installed on or after 1 January 2000).

.5 Resolution A.804(19): Performance standards for shipborne MF radio installations capable of
voice communication and digital selective calling, as amended; and resolution MSC.68(68),
annex 2 (valid for equipment installed on or after 1 January 2000).

.6 Resolution A.806(19): Performance standards for shipborne MF/HF radio installations capable of
voice communication, narrow-band direct-printing and digital selective calling, as amended; and
resolution MSC.68(68), annex 3 (valid for equipment installed on or after 1 January 2000).

.7 Resolution A.810(19): Performance standards for float-free satellite emergency position-indicating
radio beacons (EPIRBS) operating on 406 MHz, and resolution MSC.120(74): Adoption of
amendments to performance standards for float-free satellite emergency position-indicating radio
beacons (EPIRBs) operating on 406 MHz (resolution A.810(19)) (see also resolution A.696(17):
Type approval of satellite emergency position-indicating radio beacons (EPIRBs) operating in the
COSPAS-SARSAT system).

.8 Resolution A.802(19): Performance standards for survival craft radar transponders for use in
search and rescue operations, as amended by resolution MSC.297(83).

.9 Resolution A.805(19): Performance standards for float-free VHF emergency position-indicating
radio beacons.

.10 Resolution A.807(19): Performance standards for Inmarsat standard-C ship-earth stations capable
of transmitting and receiving direct-printing communications, as amended; resolution MSC.68(68),
annex 3 (valid for equipment installed on or after 1 January 2000); and resolution A.570(14):
Type approval of ship-earth stations.

.11 Resolution MSC.306(87): Performance standards for enhanced group call equipment.

.12 Resolution A.662(16): Performance standards for float-free release and activation arrangements
for emergency radio equipment.

.13 Resolution A.669(17): System performance standard for the promulgation and coordinating of
maritime safety information using high-frequency narrow-band direct printing.

.14 Resolution MSC.148(77): Adoption of the revised performance standards for narrow-band
direct-printing telegraph equipment for the reception of navigational and meteorological warnings
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(2) Equipment installed prior to the dates of application prescribed by regulation 1
may be exempted from full compliance with the appropriate performance standards at
the discretion of the Administration, provided that the equipment is compatible with
equipment complying with the performance standards, having due regard to the criteria
which the Organization may adopt in connection with such standards.

Regulation 14
Maintenance requirements

(1) Equipment shall be so designed that the main units can be replaced readily,
without elaborate recalibration or readjustment.

(2) Where applicable, equipment shall be so constructed and installed that it is readily
accessible for inspection and on-board maintenance purposes.

(3) Adequate information shall be provided to enable the equipment to be properly
operated and maintained taking into account the recommendations of the
Organization.118)

(4) Adequate tools and spares shall be provided to enable the equipment to be
maintained.

(5) The Administration shall ensure that radio equipment required by this chapter is
maintained to provide the availability of the functional requirements specified in
regulation 4 and to meet the recommended performance standards of such equipment.

(6) On vessels engaged on voyages in sea areas Al and A2, the availability shall be
ensured by using such methods as duplication of equipment, shore-based maintenance
or at-sea electronic maintenance capability, or a combination of these, as may be
approved by the Administration.

(7) On vessels engaged on voyages in sea areas A3 and A4, the availability shall be
ensured by using a combination of at least two methods such as duplication of
equipment, shore-based maintenance or at-sea electronic maintenance capability, as may
be approved by the Administration, taking into account the recommendations of the
Organization.!19 However, the Administration may exempt a vessel from the
requirement of using two methods and allow the use of one method, taking account
of the type of vessel and its mode of operation.

(8) While all reasonable steps shall be taken to maintain the equipment in efficient
working order to ensure compliance with all the functional requirements specified in

and urgent information to ships (NAVTEX).

.15 Resolution A.811(19): Performance standards for a shipborne integrated radiocommunication
system (IRCS) when used in the GMDSS.

.16 Resolution MSC.80(70), annex 1: Performance standards for on-scene (aeronautical) two-way
portable VHF radiotelephone apparatus.

57 See the Recommendation on general requirements for shipborne radio equipment forming part of
the Global Maritime Distress and Safety System (GMDSS) and for electronic navigational aids,
adopted by the Organization by resolution A.694(17); resolution A.813(19): General requirements for
electromagnetic compatibility (EMC) for all electrical and electronic ship's equipment; and
MSC/Circ.862: Clarification of certain requirements in IMO performance standards for GMDSS
equipment.
%8 See the Radio maintenance guidelines for the Global Maritime Distress and Safety System
(GMDSS) related to sea areas A3 and A4, adopted by the Organization by resolution A.702(17).



regulation 4, malfunction of the equipment for providing the general
radiocommunications required by regulation 4(h) shall not be considered as making a
vessel unseaworthy or as a reason for delaying the vessel in ports where repair
facilities are not readily available, provided the vessel is capable of performing all
distress and safety functions.

Regulation 15
Radio personnel

Every vessel shall carry personnel qualified for distress and safety
radiocommunication purposes to the satisfaction of the Administration.120) The
personnel shall be holders of certificates specified in the Radio Regulations, as
appropriate, any one of whom shall be designated to have primary responsibility for
radiocommunications during distress incidents.

Regulation 16
Radio records

A record shall be kept, to the satisfaction of the Administration and as required
by the Radio Regulations, of all incidents connected with the radiocommunication
service which appear to be of importance to safety of life at sea.

Chapter X
SHIPBORNE NAVIGATIONAL EQUIPMENT AND
ARRANGEMENTS

Regulation 1
Application

Unless expressly provided otherwise, this chapter shall apply to new and existing
vessels.

Regulation 2
Exemptions

The Administration may exempt any vessel from any of the requirements of this
chapter where it considers that the nature of the voyage or the vessel's proximity to
land does not warrant such requirements.

Regulation 3
Shipborne navigational equipment!21)

(1) (@) Vessels of 24 m in length and over shall be fitted with:
(i) a standard magnetic compass, except as provided in subparagraph (d);

% See the 1995 STCW Code, chapter IV, section B-IV/2.

60 See the Recommendation on the carriage of electronic position-fixing equipment, adopted by the
Organization by resolution A.156(ES.IV) and the World-wide radionavigation system, adopted by the
Organization by resolution A.1046(27).
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(1) a steering magnetic compass, unless heading information provided by the
standard compass required under (i) is made available and is clearly
readable by the helmsman at the main steering position;

(i11)) adequate means of communication between the standard compass position
and the normal navigation control position to the satisfaction of the
Administration; and

(iv) means for taking bearings as nearly as practicable over an arc of the
horizon of 360°.

(b) Each magnetic compass referred to in subparagraph (a) shall be properly
adjusted and its table or curve of residual deviations shall be available at all
times.

(c) A spare magnetic compass, interchangeable with the standard compass, shall be
carried, unless the steering compass mentioned in subparagraph (a)(ii) or a
gyro-compass is fitted.

(d) The Administration, if it considers it unreasonable or unnecessary to require a
standard magnetic compass, may exempt individual vessels or classes of
vessels from these requirements if the nature of the voyage, the vessel's
proximity to land or the type of vessel does not warrant a standard compass,
provided that a suitable steering compass is in all cases carried.

(2) Vessels of less than 24 m in length shall, as far as the Administration considers
it reasonable and practicable, be fitted with a steering compass and have means for
taking bearings.

(3) Vessels of 45 m in length and over constructed on or after 1 September 1984
shall be fitted with a gyro-compass complying with the following requirements:
(a) the master gyro-compass or a gyro-repeater shall be clearly readable by the
helmsman at the main steering position;
(b) on vessels of 75 m in length and over a gyro-repeater or gyro- repeaters shall
be provided and shall be suitably placed for taking bearings as nearly as
practicable over an arc of the horizon of 360°.

(4) Vessels of 75 m in length and over constructed before 1 September 1984 shall be
fitted with a gyro-compass complying with the requirements of paragraph (3).

(5) Vessels with emergency steering positions shall at least be provided with a
telephone or other means of communication for relaying heading information to such
positions. In addition, vessels of 45 m in length and over constructed on or after 1
February 1992 shall be provided with arrangements for supplying visual compass
readings to the emergency steering position.

(6) Vessels of 45 m in length and over constructed on or after 1 September 1984
and vessels of 75 m in length and over constructed before 1 September 1984 shall be
fitted with a radar installation. From 1 February 1995, the radar installation shall be
capable of operating in the 9 GHz frequency band. In addition, after 1 February 1995,
vessels of 35 m in length and over shall be fitted with a radar installation capable of
operating in the 9 GHz frequency band. Vessels of 35 m in length and over but less
than 45 m may be exempted from compliance with the requirements of paragraph
(16) at the discretion of the Administration, provided that the equipment is fully
compatible with the radar transponder for search and rescue.

(7) In vessels of less than 35 m in length where radar is fitted, the installation shall
be to the satisfaction of the Administration.

(8) Facilities for plotting radar readings shall be provided on the navigation bridge of
vessels required by paragraph (6) to be fitted with a radar installation. In vessels of



75 m in length and over constructed on or after 1 September 1984, the plotting
facilities shall be at least as effective as a reflection plotter.

(9) Vessels of 75 m in length and over constructed before 25 May 1980 and vessels
of 45 m in length and over constructed on or after 25 May 1990 shall be fitted with
an echo-sounding device.

(10) Vessels of less than 45 m in length shall be provided with suitable means to the
satisfaction of the Administration for determining the depth of water under the vessel.

(11) Vessels of 45 m in length and over constructed on or after 1 September 1984
shall be fitted with a device to indicate speed and distance.

(12) Vessels of 75 m in length and over constructed before 1 September 1984 and all
vessels of 45 m in length and over constructed on or after 1 September 1984 shall
be fitted with indicators showing the rudder angle, the rate of revolution of each
propeller and, in addition, if fitted with variable pitch propellers or lateral thrust
propellers, the pitch and operational mode of such propellers. All these indicators shall
be readable from the conning position.

(13) Except as provided in regulation 1/6, while all reasonable steps shall be taken to
maintain the apparatus referred to in paragraphs (1) to (12) in efficient working order,
malfunctions of the equipment shall not be considered as making a vessel unseaworthy
or as a reason for delaying the vessel in ports where repair facilities are not readily
available.122)

(14) Vessels of 75 m in length and over shall be fitted with a radio direction-finding
apparatus. The Administration may exempt a vessel from this requirement if it
considers it unreasonable or unnecessary for such apparatus to be carried or, if the
vessel is provided with other radionavigation equipment suitable for use throughout its
intended voyages.

(15) Until 1 February 1999, vessels of 75 m in length and over constructed on or
after 25 May 1980 and before 1 February 1995 shall be fitted with radio equipment
for homing on the radiotelephone distress frequency.

(16) All equipment fitted in compliance with this regulation shall be of a type
approved by the Administration. Equipment installed on board vessels on or after 1
September 1984 shall conform to appropriate performance standards not inferior to
those adopted by the Organization.!23) Equipment fitted prior to the adoption of

61 See Recommendation on the use and testing of shipborne navigational equipment, adopted by the

Organization by resolution A.157(ES.IV).

62 See the following resolutions adopted by the Organization:

.1 Resolution A.694(17): Recommendation on General requirements for shipborne radio equipment
forming part of the GMDSS and for electronic navigational aids.

Resolution A.424(XI): Recommendation on Performance standards for gyro-compasses.

Resolution MSC.64(67), annex 4: Recommendation on performance standards for gyro-compasses.
Resolution MSC.192(79): Revised Recommendation on performance standards for radar
equipment.

Resolution A.823(19): Performance standards for automatic radar plotting aids

Resolution A.817(19): Recommendation on Performance standards for electronic chart display
and information systems (ECDIS), as amended by resolution MSC.64(67), annex 5, and
resolution MSC.86(70), annex 4, as appropriate.

Resolution A.529(13): Recommendation on Accuracy standards for navigation.

Resolution A.818(19): Recommendation on Performance standards for shipborne Loran-C and
Chayka receivers.

.9 Resolution A.819(19): Recommendation on performance standards for shipborne global
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related performance standards may be exempted from full compliance with those
standards at the discretion of the Administration, having due regard to the
recommended criteria which the Organization might adopt in connection with the
standards concerned.

Regulation 4
Nautical instruments and publications

Suitable nautical instruments, adequate and up-to-date charts, sailing directions, lists
of lights, notices to mariners, tide tables and all other nautical publications necessary
for the intended voyage, to the satisfaction of the Administration, shall be carried on
board.

Regulation 5
Signalling equipment

(1) A daylight signalling lamp shall be provided, the operation of which is not solely
dependent upon the main source of electrical power. The power supply shall in any
case include a portable battery.

(2) Vessels of 45 m in length and over shall be provided with a full complement of
flags and pennants to enable communications to be sent using the International Code
of Signals.

(3) All vessels which, in accordance with the present Protocol, are required to carry

positioning system receiver equipment.
.10 Resolution MSC.53(66): Recommendation on Performance standards for shipborne GLONASS

receiver equipment, as amended by resolution MSC.133(73).

.11 Resolution MSC.64(67), annex 2: Recommendation on performance standards for shipborne
DGPS and DGLONASS maritime radio beacon receiver equipment, as amended by resolution
MSC.114(73).

.12 Resolution MSC.74(69), annex 1: Recommendation on performance standards for combined
GPS/GLONASS receiver equipment, as amended by resolution MSC.115(73).

.13 Resolution MSC.64(67), annex 3: Recommendation on performance standards for heading control
systems.

.14 Resolution MSC.74(69), annex 2: Recommendation on performance standards for track control
systems.

.15 Resolution MSC.74(69), annex 3: Recommendation on performance standards for universal
shipborne automatic identification systems (AlS); and circular MSC.1/Circ.1252: Guidelines on
annual testing of the automatic system (AlS).

.16 Resolution A.224(VIll): Recommendation on Performance standards for echo-sounding equipment, as

amended by resolution MSC.74(69), annex 4.

A7 Resolution A.824(19): Recommendation on performance standards for devices to indicate

speed and distance, as amended by resolution MSC.96(72).

.18 Resolution A.526(13): Performance standards for rate-of-turn indicators.

19 Resolution A.575(14): Recommendation on Uniform of performance standards for navigational

equipment.

.20  Resolution A.343(IX): Recommendation on methods of measuring noise levels at listening

posts.

.21 Resolution A.384(X): Recommendation on performance standards for radar reflectors, as

amended by resolution MSC.164(78).

.22 Resolution A.382(X): Recommendation on performance standards for magnetic compasses.

.23 Resolution MSC.95(72): Recommendation on performance standards for daylight signalling lamps.

.24 Resolution MSC.86(70), annex 1: Recommendation on performance standards for sound

reception systems.

.25 Resolution MSC.86(70), annex 2: Recommendation on performance standards for marine

transmitting magnetic heading devices (TMHDs).

.26 Resolution A.861(20): Recommendation on performance standards for voyage data recorders

(VDRs).

27 Resolution MSC.116(73): Recommendations on performance standards for marine transmitting

heading devices (THDs).



radio installations shall carry the International Code of Signals. This publication shall
also be carried by any other vessel which, in the opinion of the Administration, has a
need to use it.

Regulation 6
Navigation bridge visibility

(1) New vessels of 45 m in length and over shall meet the following requirements:

(a) The view of the sea surface from the conning position shall not be obscured
by more than two vessel lengths, or 500 m, whichever is less, forward of the
bow to 10° on either side irrespective of the vessel's draught and trim.

(b) No blind sector caused by fishing gear or other obstructions outside of the
wheelhouse forward of the beam which obstructs the view of the sea surface
as seen from the conning position, shall exceed 10°. The total arc of blind
sectors shall not exceed 20°. The clear sectors between blind sectors shall be
at least 5°. However, in the view described in subparagraph (a), each
individual blind sector shall not exceed 5°.

(c) The height of the lower edge of the navigation bridge front windows above
the bridge deck shall be kept as low as possible. In no case shall the lower
edge present an obstruction to the forward view as described in this
regulation.

(d) The upper edge of the navigating bridge front windows shall allow a forward
view of the horizon for a person with a height of eye of 1,800 mm above
the bridge deck at the conning position when the vessel is pitching in heavy
seas. However, the Administration, being satisfied that a 1,800 mm height of
eye is unreasonable and impractical, may reduce the height of eye but not to
less than 1,600 mm.

(e) The horizontal field of vision from the conning position shall extend over an
arc of not less than 225°, that is from right ahead to not less than 22.5° abaft
the beam on either side of the vessel.

(f) From each bridge wing the horizontal field of vision shall extend over an arc
of at least 225°, that is from at least 45° on the opposite bow through right
ahead and then from right ahead to right astern through 180° on the same
side of the vessel.

(g) From the main steering position the horizontal field of vision shall extend
over an arc from right ahead to at least 60° on each side of the vessel.

(h) The vessel's side shall be visible from the bridge wing.

(1) Windows shall meet the following requirements:

(1) framing between navigation bridge windows shall be kept to a minimum
and not be installed immediately forward of any workstation;

(1)) to help avoid reflections, the bridge front windows shall be inclined from
the vertical plane top out, at an angle of not less than 10° and not more
than 25°;

(ii1)) polarized and tinted windows shall not be fitted; and

(iv) a clear view through at least two of the navigation bridge front windows
and depending on the bridge configuration, an additional number of clear
view windows shall be provided at all times regardless of weather
conditions.

(2) Existing vessels shall, where practicable, meet the requirements of paragraphs (1)(a)
and (b). However, structural alterations or additional equipment need not be required.

(3) On vessels of unconventional design, which in the opinion of the Administration

cannot comply with this regulation, arrangements shall be provided to achieve a level
of visibility that is as near as practicable to that prescribed in this regulation.
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Appendix
CERTIFICATES AND RECORD OF EQUIPMENT

1 Form of Safety Certificate for Fishing Vessels
INTERNATIONAL FISHING VESSEL SAFETY CERTIFICATE

This Certificate shall be supplemented by a
Record of Equipment

(Official seal) (State)
Issued under the provisions of the Cape Town Agreement of 2012 on the Implementation of the
Provisions of the Torremolinos Protocol of 1993 relating to the
Torremolinos International Convention for the Safety of Fishing Vessels, 1977

under the authority of the Government of

(name of the State)

by

(person or organization authorized)

Particulars of vessell)

NAME OF VESSEL ..ottt s et b et
Distinctive nUMDET OF LEHETS ....ceiiuiiiiiiiiiiieie e st
POTt OF TEZISIIY covieiieiie ettt ettt ettt st et esae e e eesae e b e esbeeseenseensaesseanssensnans
Length (L) (regulation 1/2(5))/

Gross tonnage (regulation I/2(22))2) .oueovuieeiieieieeeeee ettt
Sea areas in which vessel is certified to operate (regulation I1X/2) .....cccoevvviiviieeviiicieennne.
Date of building or major CONVersion CONLIACT ........cccceeveieviierieeiiieieereesteeee e esreeseeseeesraensnens
Date on which keel was laid or vessel was at a similar stage of construction in
accordance with regulation I/2(1)(C)(i1) OF (1)(C)(I11) .reevrrerreerreerirerreerreeniesreenteeseeeseeeeeaesaeseneens
Date of delivery or completion of mMajor CONVETSION ........ccccceevceereerieneeeieeieeieereeeee e eeeenne

THIS IS TO CERTIFY:

1.1 That the vessel has been surveyed in accordance with the requirements of
regulations 1/7, 1/8 and 1/9 of the Protocol.

1.2 That the vessel is/is not’ subject to annual surveys required in regulations
I/7(1)(d) and 1/9(1)(d) of the Protocol.

2 That the survey showed that:

2.1 the condition of the structure, machinery and equipment as defined in regulation

1) Alternatively, the particulars of the vessel may be placed horizontally in boxes.
2) Delete as appropriate.

2 Delete as appropriate.



I/9 was satisfactory and the vessel complied with the relevant requirements of
chapters II, III, IV, V and VI of the Protocol (other than those relating to fire
safety systems and appliances and fire control plans);

2.2 the last two inspections of the outside of the vessel's bottom took place on
............................................. and ...

2.3 the vessel complied with the requirements of the Protocol as regards fire safety

systems and appliances and fire control plans;

2.4 the life-saving appliances and the equipment of the lifeboats, liferafts and rescue
boats were provided in accordance with the requirements of the Protocol;

2.5 the vessel was provided with a line-throwing appliance and radio installations
used in life-saving appliances in accordance with the requirements of the Protocol;

2.6 the vessel complied with the requirements of the Protocol as regards radio
installations;

2.7 the functioning of the radio installations used in life-saving appliances complied
with the requirements of the Protocol;

2.8 the vessel complied with the requirements of the Protocol as regards shipborne
navigational equipment, means of pilot transfer arrangements and nautical
publications;

2.9 the vessel was provided with lights, shapes, means of making sound signals and
distress signals in accordance with the requirements of the Protocol and the
International Regulations for Preventing Collisions at Sea in force;

2.10 in all other respects the vessel complied with the relevant requirements of the Protocol.

3 That an International Fishing Vessel Exemption Certificate has/has not’ been
issued.

This certificate is valid until ... subject to the
annual, intermediate and periodical surveys and inspections of the outside of the
vessel's bottom in accordance with regulations 1/7, 1/8 and 1/9 of the Protocol.

ISSUEA At oot

(Signature of authorized official issuing the certificate)

(Seal or stamp of the issuing authority, as appropriate)

Endorsement for annual and intermediate surveys relating to structure, machinery and

3 Insert the date of expiry as specified by the Administration in accordance with regulation 1/13(1) of
the Protocol. The day and the month of this date correspond to the anniversary date as defined in
regulation 1/2(23), unless amended in accordance with regulation 1/13(7).
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equipment referred to in paragraph 2.1 of this certificate

THIS IS TO CERTIFY that, at a survey required by regulation I/9 of the Protocol,
the vessel was found to comply with the relevant requirements of the Protocol.

Annual survey: Signed: ..o
(Signature of authorized official)

(Seal or stamp of the authority, as appropriate)

Annual/Intermediate? survey: Signed: ...ooviii
(Signature of authorized official)

(Seal or stamp of the authority, as appropriate)

Annual/Intermediate? survey: Signed: ...oooii
(Signature of authorized official)

(Seal or stamp of the authority, as appropriate)

Annual survey: Signed: ..o
(Signature of authorized official)

(Seal or stamp of the authority, as appropriate)
Annual/intermediate survey in accordance with regulation 1/13(7)(c)
THIS IS TO CERTIFY that, at an annual/intermediate? survey in accordance with
regulations /9 and 1/13(7)(c) of the Protocol, the vessel was found to comply with

the relevant requirements of the Protocol.

Signed: ..ot
(Signature of authorized official)

(Seal or stamp of the authority, as appropriate)
Endorsement for inspections of the outside of the vessel's bottom’

THIS IS TO CERTIFY that, at an inspection required by regulation I/9 of the Protocol, the
vessel was found to comply with the relevant requirements of the Protocol.

First inspection: Signed: ..o
(Signature of authorized official)

4 Provision may be made for additional inspections.
2 Delete as appropriate.



(Seal or stamp of the authority, as appropriate)

Second inspection: Signed: ...oooiiii
(Signature of authorized official)

(Seal or stamp of the authority, as appropriate)

Endorsement for annual and periodical surveys relating to life-saving appliances and
other equipment referred to in paragraphs 2.3, 2.4, 2.5, 2.8 and 2.9 of this certificate

THIS IS TO CERTIFY that, at a survey required by regulation I/7 of the Protocol,
the vessel was found to comply with the relevant requirements of the Protocol.

Annual survey: Signed: ...oooiiii
(Signature of authorized official)

(Seal or stamp of the authority, as appropriate)

Annual/Periodical? survey: Signed:

(Signature of authorized official)

(Seal or stamp of the authority, as appropriate)

Annual/Periodical? survey: Signed: ..o
(Signature of authorized official)

(Seal or stamp of the authority, as appropriate)

Annual survey: Signed: ..o
(Signature of authorized official)

(Seal or stamp of the authority, as appropriate)

Annual/periodical survey in accordance with regulation 1/13(7)(c)

THIS IS TO CERTIFY that, at an annual/periodicalz) survey in accordance with
regulations 1/7 and 1/13(7)(c) of the Protocol, the vessel was found to comply with
the relevant requirements of the Protocol.

Signed: ...

2) Delete as appropriate.
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(Signature of authorized official)

(Seal or stamp of the authority, as appropriate)

Endorsement for periodical surveys relating to radio installations referred to in
paragraphs 2.6 and 2.7 of this certificate

THIS IS TO CERTIFY that, at a survey required by regulation I/8 of the Protocol,
the vessel was found to comply with the relevant requirements of the Protocol.

Periodical survey: Signed: ...oooiiii
(Signature of authorized official)

(Seal or stamp of the authority, as appropriate)

Periodical survey: Signed: ...ooiiii
(Signature of authorized official)

(Seal or stamp of the authority, as appropriate)

Periodical survey: Signed: ...oooiiniii
(Signature of authorized official)

(Seal or stamp of the authority, as appropriate)

Periodical survey: Signed: ...ooiiii
(Signature of authorized official)

(Seal or stamp of the authority, as appropriate)
Periodical survey in accordance with regulation 1/13(7)(c)
THIS IS TO CERTIFY that, at a periodical survey in accordance with regulations 1/8
and I/13(7)(c) of the Protocol, the vessel was found to comply with the relevant

requirements of the Protocol.

Signed: ...ooiiiii
(Signature of authorized official)

(Seal or stamp of the authority, as appropriate)

Endorsement to extend the certificate if valid for less than 5 years where regulation
1/13(3) applies



The vessel complies with the relevant requirements of the Protocol, and this certificate
shall, in accordance with regulation I/13(3) of the Protocol, be accepted as valid until

Signed: ...
(Signature of authorized official)

(Seal or stamp of the authority, as appropriate)

Endorsement where the renewal survey has been completed and regulation 1/13(4)
applies

The vessel complies with the relevant requirements of the Protocol, and this certificate
shall, in accordance with regulation I/13(4) of the Protocol, be accepted as valid until

Signed: ...
(Signature of authorized official)

(Seal or stamp of the authority, as appropriate)

Endorsement to extend the validity of the certificate until reaching the port of survey
or for a period of grace where regulation 1/13(5) applies

The certificate shall, in accordance with regulation 1/13(5) of the Protocol, be accepted
as valid until ...

Signed: ...
(Signature of authorized official)

(Seal or stamp of the authority, as appropriate)
Endorsement for advancement of anniversary date where regulation 1/13(7) applies

In accordance with regulation I/13(7) of the Protocol, the new anniversary date is

Signed: ...
(Signature of authorized official)

(Seal or stamp of the authority, as appropriate)

In accordance with regulation I/13(7) of the Protocol, the new anniversary date is

Signed: ..o
(Signature of authorized official)



(Seal or stamp of the authority, as appropriate)



2  Form of Exemption Certificate
INTERNATIONAL FISHING VESSEL EXEMPTION CERTIFICATE

(Official seal) (State)
Issued under the provisions of the
Cape Town Agreement of 2012 on the Implementation of the Provisions of the
Torremolinos Protocol of 1993 relating to the
Torremolinos International Convention for the Safety of Fishing Vessels, 1977

under the authority of the Government of

DY e e e
(person or organization authorized)

1
Particulars of vessel
INAINIE  OF VESSEL .. eesennsmnmenmnmnnnn
DIStINCEIVE NUIMDET OF LEIEIS .o e e e e e e e e e e eeeeeeaeaaaeseaeaeaeaaaanas

POTT Of TE@ISIIY ..eeieuiieiieeii ettt ettt et et e et e st e e bt esabeesbeessseenseessbeenseessseenseens
Length (L) (regulation 1/2(5))/

Gross tonnage (regulation I/2(22)) ...................................................................................
THIS IS TO CERTIFY:

That the vessel is, under the authority conferred by regulation ............ccccccoevviiiiiiiniennns
exempted from the requIremMents Of ........ccoccoeiiiiiiiiiiiiiiee e

Conditions, if any, on which the Exemption Certificate is granted:

This certificate is valid UNtil.........cccooriiiiiiiniiiii e subject
to the International Fishing Vessel Safety Certificate, to which this certificate is
attached, remaining valid.

ISSUCA @ittt st sttt

(Date of issue) (Signature of authorized official
issuing the certificate)

(Seal or stamp of the issuing authority, as appropriate)

Endorsement to extend the certificate if valid for less than 5 years where regulation
1/13(3) applies

This certlﬁcate shall in accordance with regulation I/13(3) of the Protocol, be accepted as

valid until - . ----+ subject to the International Fishing Vessel Safety
1 Alternatively, the particulars of the ship may be placed horizontally in boxes.
2 Delete as appropriate.
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Certificate, to which this certificate is attached, remaining valid.

Signed: ..o
(Signature of authorized official)

(Seal or stamp of the authority, as appropriate)

Endorsement where the renewal survey has been completed and regulation 1/13(4)
applies

This certlﬁcate shall in accordance with regulation 1/13(4) of the Protocol, be accepted as
valid until - oo gubject to the International Fishing Vessel Safety
Certificate, to wh1ch th1s certlﬁcate is attached, remaining wvalid.

Signed: ..o
(Signature of authorized official)

(Seal or stamp of the authority, as appropriate)

Endorsement to extend the validity of the certificate until reaching the port of survey
or for a period of grace where regulation 1/13(5) applies

The certificate shall, in accordance with regulation 1/13(5) of the Protocol, be accepted as
valid until ... subject to the International Fishing Vessel Safety
Certificate, to which this certificate is attached, remaining valid.

Signed: ..o
(Signature of authorized official)

(Seal or stamp of the authority, as appropriate)



3 Form of Supplement to the Intermational Fishing Vessel Safety Certificate

RECORD OF EQUIPMENT FOR THE
INTERNATIONAL FISHING VESSEL SAFETY CERTIFICATE

This Record shall be permanently attached to the
International Fishing Vessel Safety Certificate.

RECORD OF EQUIPMENT FOR COMPLIANCE WITH THE
CAPE TOWN AGREEMENT OF 2012 ON THE IMPLEMENTATION OF THE PROVISIONS
OF THE TORREMOLINOS PROTOCOL OF 1993 RELATING TO THE TORREMOLINOS
INTERNATIONAL CONVENTION FOR THE SAFETY OF FISHING VESSELS, 1977

1 Particulars of vessel

NAME OF VESSEL. .o e et e e e e e e e e e e raaeeeeaaaees
DiStINCIVE NUIMDET OF LEEEETS. ..o e eeeeeeeeeeeeeeeaeaeeeaenenns
POTt Of T@ZISIIY ittt ettt ettt e st e e b e e s saeesaesnneens

Length (L) (regulation 1/2(5))/
Gross tonnage (regulation 1/2(22)) .......covieeeeeieeeeeeeeeeeeeeeee e

2 Details of life-saving appliances

1 Total number of persons for whom life-saving

appliances are provided |

Port side Starboard
side

2 Total number of lifeboats
2.1 Total number of persons accommodated

by them s e,
2.2 Number of partially enclosed lifeboats

(regulation VII/18) e e,
2.3 Number of totally enclosed lifeboats

(regulation VI/19)

1

Delete as appropriate.
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3.1

4.1

41.1

4.1.2

4.2

42.1

4.2.2

7.1

7.2

9.1

9.2

Number of rescue boats

Number of boats which are included
in the total lifeboats shown above

Liferafts

Those for which approved launching
appliances are required

Number of liferafts

Number of persons accommodated
by them

Those for which approved launching
appliances are not required

Number of liferafts

Number of persons accommodated by
them

Number of lifebuoys

Number of lifejackets

Immersion suits
Total number

Number of suits complying with the
requirements for lifejackets

Number of thermal protective aids?

Radio installations used in
life-saving appliances

Number of radar transponders

Number of two-way VHF radiotelephone
apparatus

Excluding those required by regulations VI/17(8)(xxxi), VI20(5)(a)(xxiv) and VII/23(2)(b)(xiii).




3 Details of radio facilities

Iltem Actual provision
1 Primary systems
1.1 VHF radio installation:
1.1.1 DSC encoder e
1.1.2 DSC watch receiver
1.13 Radiotelephony
1.2 MF radio installation:
1.2.1 DSC encoder e
1.2.2 DSC watch receiver
1.2.3 Radiotelephony
1.3 MF/HF radio installation:
1.3.1 DSC encoder e
1.3.2 DSC watch receiver
1.3.3 Radiotelephony
134 Direct-printing radiotelegraphy |
1.4 INMARSAT ship earth station |
2 Secondary means of alerting |
3 Facilities for reception of maritime safety information
31 NAVTEX receiver e
3.2 EGC receiver e
33 HF direct-printing radiotelegraph receiver |
4 Satellite EPIRB
4.1 COSPAS-SARSAT e
4.2 INMARSAT e
5 VHF EPIRB
6 Vessel's radar transponder |

4 Methods used to ensure availability of radio facilities (regulation 1X/14)

4.1 Duplication of equipment |
4.2 Shore-based maintenance |
4.3 At-sea maintenance capability |

THIS IS TO CERTIFY that this Record is correct in all respects.

Issued at

(Date of issue)

(Signature of duly authorized
official issuing the Record)

(Seal or stamp of the issuing authority, as appropriate)
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ATTACHMENT 1

ARTICLES OF THE CAPE TOWN AGREEMENT OF 2012 ON THE
IMPLEMENTATION OF THE PROVISIONS OF THE TORREMOLLINOS
PROTOCOL OF 1993 RELATING TO THE INTERNATIONAL CONVENTION FOR
THE SAFETY OF FISHING VESSELS, 1977

THE PARTIES TO THIS AGREEMENT,

RECOGNIZING the significant contribution to maritime safety in general and that
of fishing vessels which can be made by implementation of the provisions of the
Torremolinos Protocol of 1993 relating to the Torremolinos International Convention
for the Safety of Fishing Vessels, 1977,

ACKNOWLEDGING, HOWEVER, that certain provisions of the Torremolinos
Protocol of 1993 relating to the Torremolinos International Convention for the Safety
of Fishing Vessels, 1977, have given rise to difficulties in their implementation by a
number of States having substantial fishing fleets under their flags and that this has
prevented the entry into force of that Protocol and, consequently, the implementation
of the regulations contained therein,

DESIRING to establish by common agreement for the highest practicable standards
for the safety of fishing vessels that can be implemented by all the States concerned,

CONSIDERING that this objective may best be achieved by the conclusion of an
Agreement relating to the implementation of the provisions of the Torremolinos

Protocol of 1993 relating to the Torremolinos International Convention for the Safety
of Fishing Vessels, 1977,

HAVE AGREED as follows:

Article 1
General obligations

(1) The Parties to this Agreement shall give effect to the provisions of:
(a) the articles of this Agreement; and
(b) the Torremolinos Protocol of 1993 relating to the Torremolinos International
Convention for the Safety of Fishing Vessels, 1977 (hereinafter referred to as
the "1993 Torremolinos Protocol"), with the exception of article 1, paragraphs
(1)), (2) and (3), article 9 and article 10 of that Protocol, as modified by
this Agreement.

(2) The articles of this Agreement, articles 2 to 8 and 11 to 14 of the 1993
Torremolinos Protocol, the regulations in the annex to the 1993 Torremolinos Protocol,
and the regulations in the annex to the Torremolinos International Convention for the
Safety of Fishing Vessels, 1977 (hereinafter referred to as the "1977 Torremolinos
Convention"), shall, subject to the modifications set out in this Agreement, be read
and interpreted as a single instrument.

(3) The annex to this Agreement shall constitute an integral part of the Agreement
and a reference to this Agreement shall constitute at the same time a reference to the
annex thereto.



Article 2
Interpretation and application of the 1993 Torremolinos Protocol and
the 1977 Torremolinos Convention

Articles 2 to 8 inclusive and articles 11 to 14 inclusive of the 1993 Torremolinos
Protocol shall apply to this Agreement. In applying these articles, the regulations in
the annex to the 1993 Torremolinos Protocol, and the regulations in the annex to the
1977 Torremolinos Convention, a reference to "the present Protocol", or to "the
Convention", respectively, shall be deemed to mean a reference to this Agreement.

Article 3
Signature, ratification, acceptance, approval and accession

(1) This Agreement shall remain open for signature at the Headquarters of the
Organization from 11 February 2013 to 10 February 2014 and shall thereafter remain
open for accession.

(2) All States may become Parties to this Agreement by expressing their consent to
be bound by the Agreement by:
(a) signature without reservation as to ratification, acceptance or approval; or
(b) signature subject to ratification, acceptance or approval followed by ratification,
acceptance or approval; or
(c) signature subject to the procedure set out in paragraph (4) of this article; or
(d) accession.

(3) Ratification, acceptance, approval or accession shall be effected by the deposit of
an instrument to that effect with the Secretary-General.

(4) A State which has deposited before the date of the adoption of this Agreement an
instrument of ratification, acceptance, approval of or accession to the 1993
Torremolinos Protocol and which has signed this Agreement in accordance with
paragraph (2)(c) of this article shall be deemed to have expressed its consent to be
bound by this Agreement 12 months after the date of the adoption of this Agreement
unless that State notifies the depositary in writing before that date that it is not
availing itself of the simplified procedure set out in this paragraph.

Article 4
Entry into force

(1) This Agreement shall enter into force 12 months after the date on which not less
than 22 States the aggregate number of whose fishing vessels of 24 m in length and
over operating on the high seas is not less than 3,600 have expressed their consent to
be bound by it.”

(2) For a State which deposits an instrument of ratification, acceptance, approval or
accession in respect of this Agreement after the requirements for entry into force
thereof have been met but prior to the date of entry into force, the ratification,
acceptance, approval or accession shall take effect on the date of entry into force of
this Agreement or three months after the date of deposit of the instrument, whichever
is the later date.

63 Refer to the Procedure for calculating the number of fishing vessels of each Contracting State to the
2012 Cape Town Agreement, adopted by the Maritime Safety Committee of the Organization by
resolution MSC.364(92).
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(3) For a State which deposits an instrument of ratification, acceptance, approval or
accession in respect of this Agreement after the date on which it enters into force,
this Agreement shall take effect three months after the date of deposit of the
instrument.

(4) After the date on which an amendment to this Agreement is deemed to have been
accepted under article 11 of the 1993 Torremolinos Protocol, as applied to this
Agreement pursuant to article 2, any instrument of ratification, acceptance, approval or
accession deposited shall apply to this Agreement as amended.

IN WITNESS WHEREOF the undersigned, being duly authorized by their
respective Governments for that purpose, have signed this Agreement.

DONE AT CAPE TOWN this eleventh day of October two thousand and twelve.

ATTACHMENT 2

ARTICLES OF THE TORREMOLINOS PROTOCOL OF 1993 RELATING TO THE
TORREMOLINOS INTERNATIONAL CONVENTION FOR THE SAFETY OF
FISHING VESSELS, 1977

THE PARTIES TO THE PRESENT PROTOCOL,

RECOGNIZING the significant contribution which can be made by the
Torremolinos International Convention for the Safety of Fishing Vessels, 1977, to the
safety of ships in general and to the safety of fishing vessels in particular,

ACKNOWLEDGING HOWEVER that certain provisions of the Torremolinos
International Convention for the Safety of Fishing Vessels, 1977, have given rise to
difficulties in their implementation by a number of States with substantial fishing
fleets under their flags and that this has prevented the entry into force of the
Torremolinos International Convention for the Safety of Fishing Vessels, 1977, and
consequently the implementation of the regulations contained therein,

DESIRING to establish in common agreement the highest practicable standards for
the safety of fishing vessels which can be implemented by all States concerned,



CONSIDERING that this objective may best be achieved by the conclusion of a
Protocol relating to the Torremolinos International Convention for the Safety of
Fishing Vessels, 1977,

HAVE AGREED as follows:

Article 1
General obligations

(1) The Parties to the present Protocol shall give effect to the provisions of:
(a) the articles of the present Protocol; and
(b) the regulations contained in the annex to the Torremolinos International
Convention for the Safety of Fishing Vessels, 1977 (hereinafter referred to as
"the Convention"), subject to the modifications set out in the annex to the
present Protocol.

(2) The articles of the present Protocol and the regulations of the annex to the
Convention shall, subject to the modifications set out in the annex to the present
Protocol, be read and interpreted as one single instrument.

(3) The annex to the present Protocol shall constitute an integral part of the Protocol
and a reference to the present Protocol shall constitute at the same time a reference
to the annex hereto.

Article 2
Definitions

For the purpose of the present Protocol, unless expressly provided otherwise:

(a) Party means a State for which the present Protocol has entered into force.

(b) Fishing vessel or vessel means any vessel used commercially for catching fish,
whales, seals, walrus or other living resources of the sea.

(c) Organization means the International Maritime Organization.

(d) Secretary-General means the Secretary-General of the Organization.

(e) Administration means the Government of the State whose flag the vessel is
entitled to fly.

(f) Regulations means the regulations contained in the annex to the Convention as
modified by the present Protocol.

Article 3
Application

(1) The present Protocol shall apply to seagoing fishing vessels including vessels also
processing their catch entitled to fly the flag of a Party.

(2) The provisions of the annex shall not apply to vessels exclusively used:
(a) for sport or recreation;
(b) for processing fish or other living resources of the sea;
(c) for research and training; or
(d) as fish carriers.

(3) Unless expressly provided otherwise, the provisions of the annex shall apply to
fishing vessels of 24 metres in length and over.
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(4) In a case where a limit of the vessel's length is prescribed as greater than 24
metres in a chapter for the application of that chapter, the Administration shall
determine which regulations of that chapter should apply, wholly or in part, to a
fishing vessel of 24 metres in length and over but less than the length limit
prescribed in that chapter and entitled to fly the flag of that State, having regard to
the type, size and mode of operation of such a vessel.

(5) Parties shall endeavour to establish, as a matter of high priority, uniform standards
to be applied by Administrations to ﬁshmg vessels referred to in paragraph (4), which
operate in the same region, taking into account the mode of operation, sheltered
nature and climatic conditions in such region. Such uniform regional standards shall
be communicated to the Organization for circulation to other Parties for information.

Article 4
Certification and port State control

(1) Every vessel required to hold a certificate in accordance with the provisions of
the regulations is subject, when in a port of another Party, to control by officers duly
authorized by the Government of that Party in so far as this control is directed
towards verifying that the certificate issued under the provisions of the relevant
regulations is valid.

(2) Such certificate, if valid, shall be accepted unless there are clear grounds for
believing that the condition of the vessel or of its equipment does not correspond
substantially with the particulars of that certificate or that the vessel and its equipment
are not in compliance with the provisions of the relevant regulations.

(3) In the circumstances given in paragraph (2) or where a certificate has expired or
ceased to be valid, the officer carrying out the control shall take steps to ensure that
the vessel shall not sail until it can proceed to sea or leave the port for the purpose
of proceeding to the appropriate repair yard without danger to the vessel or persons

on board.

(4) In the event of this control giving rise to an intervention of any kind, the officer
carrying out the control shall forthwith inform, in writing, the Consul or, in his
absence, the nearest diplomatic representative of the State whose flag the vessel is
entitled to fly, of all the circumstances in which intervention was deemed necessary.
In addition, nominated surveyors or recognized organizations responsible for the issue
of the certificates shall also be notified. The facts concerning the intervention shall be
reported to the Organization.

(5) If the port State authority concerned is unable to take steps as specified in
paragraph (3) or if the vessel has been allowed to proceed to the next port of call,
the port State authority concerned shall notify all relevant information about the vessel
to the Party mentioned in paragraph (4) and to the authorities of the next port of
call.

(6) When exercising control under this article, all possible efforts shall be made to
avoid a vessel being unduly detained or delayed. If a vessel is thereby unduly
detained or delayed, it shall be entitled to compensation for any loss or damage
suffered.

(7) With respect to vessels of non-Parties to the present Protocol, Parties shall apply
the requirements of the present Protocol as may be necessary to ensure that no more
favourable treatment is given to such vessels.



Article 5
Force majeure

(1) A vessel which is not subject to the provisions of the present Protocol or which
is not required to hold a certificate in accordance with the provisions of the present
Protocol at the time of its departure on any voyage shall not become subject to such
provisions on account of any deviation from its intended voyage due to stress of
weather or any other cause of force majeure.

(2) Persons who are on board a vessel by reason of force majeure or in consequence
of the obligation to carry shipwrecked or other persons shall not be taken into
account for the purpose of ascertaining the application to the vessel of any provisions
of the present Protocol.

Article 6
Communication of information

(1) The Parties shall communicate to the Organization:

(a) the text of laws, orders, decrees, regulations and other instruments which have
been promulgated on the various matters within the scope of the present
Protocol;

(b) a list of non-governmental agencies which are authorized to act on their behalf
in matters relating to the design, construction and equipment of vessels in
accordance with the provisions of the present Protocol; and

(c) a sufficient number of specimens of their certificates issued under the
provisions of the present Protocol.

(2) The Organization shall notify all Parties of the receipt of any communication
under paragraph (1)(a) and shall circulate to them any information communicated to it
under paragraphs (1)(b) and (1)(c).

Article 7
Casualties to fishing vessels

(1) Each Party shall arrange for an investigation of any casualty occurring to any of
its vessels subject to the provisions of the present Protocol, when it judges that such
an investigation may assist in determining what changes in the present Protocol might
be desirable.

(2) Each Party shall supply the Organization with pertinent information concerning the
findings of such investigations for circulation to all Parties. No reports or
recommendations of the Organization based upon such information shall disclose the
identity or nationality of the vessels concerned or in any manner fix or imply
responsibility upon any vessel or person.

Article 8
Other treaties and interpretation
Nothing in the present Protocol shall prejudice the present or future claims and

legal views of any State concerning the law of the sea and the nature and extent of
coastal and flag State jurisdiction.
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Article 9
Signature, ratification, acceptance, approval and accession

(1) The present Protocol shall remain open for signature at the Headquarters of the
Organization from 1 July 1993 until 30 June 1994 and shall thereafter remain open
for accession. All States may become Parties to the present Protocol by:
(a) signature without reservation as to ratification, acceptance or approval; or
(b) signature subject to ratification, acceptance or approval, followed by
ratification, acceptance or approval; or
(c) accession.

(2) Ratification, acceptance, approval or accession shall be effected by the deposit of
an instrument to that effect with the Secretary-General.

(3) Each State which has either signed the present Protocol without reservation as to
ratification, acceptance or approval or has deposited the requisite instruments of
ratification, acceptance, approval or accession in accordance with this article shall
transmit to the Secretary-General, at the time of deposit of the above instrument and
by the end of each year, information on the aggregate number of fishing vessels of
24 metres in length and over entitled to fly the flag of that State.

Article 10
Entry into force

(1) The present Protocol shall enter into force 12 months after the date on which not
less than 15 States have either signed it without reservation as to ratification,
acceptance or approval or have deposited the requisite instruments of ratification,
acceptance, approval or accession in accordance with article 9, the aggregate number
of whose fishing vessels of 24 metres in length and over is not less than 14,000.

(2) For States which have deposited an instrument of ratification, acceptance, approval
or accession in respect of the present Protocol after the requirements for entry into
force thereof have been met but prior to the date of entry into force, the ratification,
acceptance, approval or accession shall take effect on the date of entry into force of
the present Protocol or three months after the date of deposit of the instrument,
whichever is the later date.

(3) For States which have deposited an instrument of ratification, acceptance, approval
or accession after the date on which the present Protocol entered into force, the
present Protocol shall become effective three months after the date of deposit of the
instrument.

(4) After the date on which an amendment to the present Protocol is deemed to have
been accepted under article 11, any instrument of ratification, acceptance, approval or
accession deposited shall apply to the present Protocol as amended.

Article 11
Amendments

(1) The present Protocol may be amended by either of the procedures specified in
this article.



(2) Amendment after consideration within the Organization:

(a) Any amendment proposed by a Party shall be submitted to the Secretary-General,
who shall then circulate it to all Members of the Organization and to all the
Parties at least six months prior to its consideration.

(b) Any amendment proposed and circulated as above shall be referred to the
Maritime Safety Committee of the Organization for consideration.

(c) Parties whether or not Members of the Organization shall be entitled to
participate in the proceedings of the Maritime Safety Committee for the
consideration and adoption of amendments.

(d) Amendments shall be adopted by a two-thirds majority of the Parties present
and voting in the Maritime Safety Committee expanded as provided for in
paragraph (2)(c) (hereinafter referred to as “the expanded Maritime Safety
Committee”) on condition that at least one third of the Parties shall be present
at the time of voting.

(e) Amendments adopted in accordance with paragraph (2)(d) shall be
communicated by the Secretary-General to all the Parties.

() (i) An amendment to an article shall be deemed to have been accepted on the

date on which it is accepted by two thirds of the Parties.

(1)) An amendment to the annex shall be deemed to have been accepted:

(aa) at the end of two years from the date of adoption; or

(bb) at the end of a different period, which shall not be less than one
year, if so determined at the time of its adoption by a two-thirds
majority of the Parties present and voting in the expanded Maritime
Safety Committee.

However, if within the specified period either more than one third of the

Parties or Parties the aggregate number of whose fishing vessels is not less

than 65 per cent of the number of fishing vessels of 24 metres in length and

over of all the Parties, notify the Secretary-General that they object to the
amendment, it shall be deemed not to have been accepted.

(g) (1) An amendment to an article shall enter into force, with respect to those
Parties which have accepted it, six months after the date on which it is
deemed to have been accepted and, with respect to each Party which
accepts it after that date, six months after the date of that Party's
acceptance.

(1)) An amendment to the annex shall enter into force with respect to all
Parties, except those which have objected to the amendment under
paragraph (2)(f)(i1)) and which have not withdrawn such objections, six
months after the date on which it is deemed to have been accepted.
However, before the date set for entry into force any Party may give
notice to the Secretary-General that it exempts itself from giving effect to
that amendment for a period not longer than one year from the date of its
entry into force, or for such longer period as may be determined by a
two-thirds majority of the Parties present and voting in the expanded
Maritime Safety Committee at the time of the adoption of the amendment.

(3) Amendment by a Conference:

(a) Upon the request of a Party concurred with by at least one third of the
Parties, the Organization shall convene a conference of the Parties to consider
amendments to the present Protocol.

(b) Every amendment adopted by such a conference by a two-thirds majority of
the Parties present and voting shall be communicated by the Secretary-General
to all the Parties for acceptance.

(¢) Unless the Conference decides otherwise, the amendment shall be deemed to
have been accepted and shall enter into force in accordance with the
procedures specified in paragraphs (2)(f) and (2)(g) respectively, provided that
references in those paragraphs to the expanded Maritime Safety Committee
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shall be taken to mean references to the Conference.

(4) (a) A Party, which has accepted an amendment to the annex which has entered
into force, shall not be obliged to extend the benefit of the present Protocol
in respect of the certificates issued to a vessel entitled to fly the flag of a
State the Government of which, pursuant to the provisions of paragraph
(2)(f)(i1) of this article, has objected to the amendment and has not withdrawn
such an objection, but only to the extent that such certificates relate to matters
covered by the amendment in question.

(b) A Party, which has accepted an amendment to the annex which has entered
into force, shall extend the benefit of the present Protocol in respect of
certificates issued to a vessel entitled to fly the flag of a State the
Government of which, pursuant to the provisions of paragraph (2)(g)(ii) of this
article, has notified the Secretary-General of the Organization that it exempts
itself from giving effect to the amendment.

(5) Unless expressly provided otherwise, any amendment to the present Protocol which
relates to the structure of a vessel shall apply only to vessels for which, on or after
the date of entry into force of the amendment:
(a) the keel is laid; or
(b) construction identifiable with a specific vessel begins; or
(c) assembly has commenced comprising at least 50 tonnes or 1 per cent of the
estimated mass of all structural material, whichever is less.

(6) Any declaration of acceptance of, or objection to, an amendment or any notice
given under paragraph (2)(g)(ii) shall be submitted in writing to the Secretary-General
who shall inform all the Parties of any such submission and of the date of its receipt.

(7) The Secretary-General shall inform all the Parties of any amendments which enter
into force under this article together with the date on which each such amendment
enters into force.

Article 12
Denunciation

(1) The present Protocol may be denounced by any Party at any time after the expiry
of five years from the date on which the present Protocol enters into force for that
Party.

(2) Denunciation shall be effected by notification in writing to the Secretary-General.

(3) A denunciation shall take effect 12 months after receipt of the denunciation by the
Secretary-General or after the expiry of any longer period which may be indicated in
the notification.

Article 13
Depositary

(1) The present Protocol shall be deposited with the Secretary-General of the
Organization (hereinafter referred to as the "Depositary").

(2) The Depositary shall:
(a) inform the Governments of all States which have signed the present Protocol
or acceded thereto of:



(i) each new signature or deposit of an instrument of ratification, acceptance,
approval or accession, together with the date thereof;

(i1) the date of entry into force of the present Protocol;

(i11) the deposit of any instrument of denunciation of the present Protocol together
with the date on which it was received and the date on which the
denunciation takes effect;

(b) transmit certified true copies of the present Protocol to the Governments of all
States which have signed the present Protocol or acceded thereto.

(3) As soon as the present Protocol enters into force, a certified true copy thereof
shall be transmitted by the Depositary to the Secretary-General of the United Nations
for registration and publication in accordance with Article 102 of the Charter of the
United Nations.

Article 14
Languages
The present Protocol is established in a single original in the Arabic, Chinese,
English, French, Russian and Spanish languages, each text being equally authentic.
IN WITNESS WHEREOF the undersigned, being duly authorized by their

respective Governments for that purpose, have signed the present Protocol.

DONE AT TORREMOLINOS this second day of April one thousand nine hundred
and ninety-three.
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ATTACHMENT 3

RECOMMENDATIONS OF THE INTERNATIONAL CONFERENCE ON SAFETY OF
FISHING VESSELS, 1993

(References to regulations are references to regulations in the annex to the Torremolinos
Protocol of 1993 relating to the Torremolinos International Convention for the Safety of
Fishing Vessels, 1977)

1 Guidance on a method of calculation of the effect of water on deck
(regulation I11/6)

(1) The ability of the vessel to withstand the heeling effect due to the presence of
water on deck should be demonstrated by a quasi-static method, with reference to
figure 1, when the following condition is satisfied with the vessel in the worst

operating condition:
area a

Ratio Cyod = zreas» should not be less than unity.

(2) The angle which limits area b should be equal to the flooding angle ®; or 40°
whichever is the less.

(3) The value of the heeling moment Myo (or the corresponding heeling arm) due to
the presence of water on deck should be determined assuming that the deck well is
filled to the top of the bulwark at its lowest point and the vessel heeled up to the
angle at which this point is immersed. For the determination of My. the following
formula should be used:

Mwod =K Mw

where:

M,= static heeling moment due to water on deck

K = coefficient

(a) If Myoq is determined by a static approach, K = 1 may be applied.

(b) If Myoq is determined by a quasi-static approach, K may take into account
the rolling period of the vessel and the dynamic effect of the water flow,
including the effect of the disposition and configuration of deck wells and
deckhouses. The value of K should be satisfactory, taking into account the
type of vessel, area of operation, etc. For vessels, where the angle of deck
edge immersion Op is less than 10° to 15°, or the angle of bulwark top
immersion Og is less than 20° to 25°, a value for K greater than 1 may
be applied. When @p is greater than 20° or ®p greater than 30°, a value
for K less than 1 may be applied.

(4) When calculating M,, the following assumptions should be made:
(a) at the beginning the vessel is in the upright condition;
(b) during heeling, trim and displacement are constant and equal to the values for
the vessel without the water on deck;
(c) the effect of freeing ports should be ignored.

(5) The above provisions may be adjusted, taking into account the seasonal weather
conditions and sea states in the areas in which the vessel will operate, the type of



vessel and its mode of operation.

(6) Other methods for the calculation of the effect of water on deck using the
dynamic approach may be adopted.
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Figure 1 — Water on deck

2 Guidance relating to ice accretion (regulation III/8)
In the application of regulation III/8, the following icing areas should apply:

(1) (a) The area north of latitude 65°30'N, between longitude 28°W and the west
coast of Iceland; north of the north coast of Iceland; north of the rhumb line
running from latitude 66°N, longitude 15°W to latitude 73°30'N, longitude
15°E, north of latitude 73°30'N between longitude 15°E and 35°E, and east of
longitude 35°E, as well as north of latitude 56°N in the Baltic Sea.

(b) The area north of latitude 43°N bounded in the west by the North American
coast and the east by the rhumb line running from latitude 43°N longitude
48°W to latitude 63°N longitude 28°W and thence along longitude 28°W.

(c) All sea arcas north of the North American continent, west of the areas defined
in subparagraphs (a) and (b) of this paragraph.

(d) The Bering and Okhotsk Seas and the Tartary Strait during the icing season.

(e) South of latitude 60°S.

A chart to illustrate the areas is attached.

(2) For vessels operating in areas where ice accretion may be expected:

(a) Within the areas defined in paragraph (1)(a), (c), (d) and (e) known to having
icing conditions significantly different from those in regulation III/8(1), ice
accretion requirements of one-half to twice the required allowance may be
applied.

(b) Within the area defined in paragraph (1)(b) where ice accretion in excess of
twice the allowance required by regulation III/8(1) may be expected, more
severe requirements than those given in that paragraph may be applied.

3 Guidance on stability information (regulation III/10)

Stability information provided for the vessel should include:
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(1) (a) stability calculations including GZ curves of operating conditions required by
regulation II1/7;

(b) instructions warning of conditions critical from a stability standpoint. As an
example, instructions to keep the ballast tanks full when necessary for
adequate stability;

(c) maximum permissible operating draught associated with each operating
condition; and

(d) when appropriate, minimum required operating draught.

(2) Information as required by the following alternatives having regard to the type of
vessel, intended service, etc.:
(a) If GZ calculations are intended:
(1) information for determination of weights, positions of centres of gravity,
the free surface effects of tanks®, fish-holds and pounds;
(1) information relating to form stability and hydrostatic parameters; and
(i11) displacement and disposition of centre of gravity of light ship condition,
with regard to permanent ballast.
(b) When rolling tests are used:
(1) information for the determination of metacentric height GM, by means of
a rolling test”; and
(i) information giving required minimum metacentric height GM, for the
practical range of draughts.
(c) Simplified information:
Supplementary or alternative information which permits safe operation without
recourse to calculations or rolling tests.

64 See appendix 1(13) of the Recommendation on Intact Stability of Fishing Vessels, adopted by the

Organization by resolution A.168(ES.IV).

See appendix IV of the Recommendation on Intact Stability of Fishing Vessels, adopted by the
Organization by resolution A.168(ES.IV).
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(3) (a) Instructions for filling and emptying of tanks with free liquid surfaces;
(b) information on the proper use and control of any antirolling devices; and
(c) information on the weight and arrangement of permanent ballast.

(4) For vessels to which regulation III/14 applies:
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(a) information on the use of ballast and other liquid systems to correct heel and
trim;

(b) forms for recording daily tank statements; and

(c) instructions for loading in order to maintain the vessel afloat after flooding.

4 Guidance on a method of calculation of bow height (regulation I11/12)

(1) The bow height is defined as the minimum vertical distance from the deepest
waterline to the top of the highest exposed deck measured at the forward perpendicular.

(2) The determination of the bow height (Hg) required may be based upon the
following formula:

Hg = KL (1 +—)
Kg

where:
L is the length of the vessel in metres as defined in regulation 1/2(5); and
K; and K, are the coefficients depending upon areas of operation and L as follows:

Area of operation L K1 K,

= -
Extreme conditions with significant 24 m= L < 110 m 0.09 270

wave height of up to and including
8 m L= 110 m 4.959/L 600

24 m= L < 110 m 0.117 -220

Extreme conditions with significant

wave height above 8 m L= 110 m 5.991/L 1,484

The Administration should stipulate either of the above or other standard,
considering expected sea and weather conditions in particular fishing areas.

(3) Where the bow height required is obtained by sheer, this should extend from the
stem for a length of at least 0.15L abaft of the forward perpendicular. Where it is
obtained by fitting a forecastle, such forecastle should extend from the stem at least
0.07L abaft the forward perpendicular. However, where the length of the forecastle
exceeds 0.15L due consideration should be given to the fitting of a bulkhead with
adequate closing appliances. If no such bulkhead is fitted, adequate arrangements
should be provided for removing water from the open forecastle.

(4) Where a bulwark is fitted, this may be taken into account for a height of 1 m,
provided that the bulwark extends from the stem to a point at least 0.15L abaft the
forward perpendicular.

(5) When a vessel is always trimmed by the stern in service conditions, the minimum
trim may be allowed in the calculation of the bow height.

5 Guidance on subdivision and damage stability calculations (regulation I11/14)

(1) Conditions of equilibrium
(a) The final waterline after damage to any one compartment should be either:
(1) to the line of openings at which progressive flooding to spaces below
would occur and to the requirements of the Administration; or
(i1) to the after end of the top of the poop superstructure deck at the centreline,



subject to paragraph (3)(a) below.
(b) Unsymmetrical flooding shall be kept to a minimum consistent with efficient
arrangements. Where it is necessary to correct large angles of heel, the means
adopted shall, where practicable, be self-acting.

(2) Damage assumptions

The following assumed damage should apply:

(a) The vertical extent of damage in all cases is assumed to be from the base
line upwards without limit.

(b) The transverse extent of damage is equal to B/5 m, measured inboard from
the side of the vessel perpendicularly to the centreline at the level of the
deepest operating waterline, where B (in metres) is as defined in regulation
172(7).

(c) If damage of a lesser extent than specified in subparagraphs (a) and (b) above
results in a more severe condition, such lesser extent should be assumed.

(d) The flooding should be restricted to any single compartment between adjacent
transverse bulkheads. If there are steps or recesses in a transverse bulkhead of
not more than 3.05 m in length located within the transverse extent of
assumed damage as defined in subparagraph (b) above, such transverse
bulkhead may be considered intact and the adjacent compartments may be
floodable singly. Where there exists a step or recess within the transverse
extent of assumed damage of more than 3.05 m in length in a transverse
bulkhead, the two compartments adjacent to this bulkhead should be considered
as flooded. The step formed at the junction of the afterpeak bulkhead and the
afterpeak tank top should not be regarded as a step.

(e) Where a main transverse bulkhead is situated within the transverse extent of
assumed damage and is stepped in way of a double bottom or side tank by
more than 3.05 m, the double bottom or side tanks adjacent to the stepped
portion of the main transverse bulkhead should be considered as flooded
simultaneously.

(f) Main transverse watertight bulkheads should be spaced at least (1/3)L** m
apart, where L (in metres) is as defined in regulation 1/2(5). Where transverse
bulkheads are spaced at a lesser distance, one or more of these bulkheads
should be assumed as non-existent in order to achieve the minimum spacing
between bulkheads.

(g) If pipes, ducts or tunnels are situated within the assumed extent of damage
penetration as defined in subparagraph (b) above, arrangements are to be made
so that progressive flooding cannot thereby extend to compartments other than
those assumed to be floodable in the calculation for each case of damage.

(h) Where operating experience has shown that other values for subparagraphs (b)
and (f) above are more appropriate, those values should be used.

(3) Survival assumptions
The vessel is considered to survive the conditions of damage specified in
paragraph (2) above, provided the vessel remains afloat in a condition of stable
equilibrium and satisfies the following stability criteria:
(a) The stability in the final condition of flooding may be regarded as sufficient
if the righting lever curve has a minimum range of 20° beyond the position
of equilibrium in association with a residual righting lever of at least 100 mm.
The area under the righting lever curve within this range should be not less
than 0.0175 m-rad. Consideration should be given to the potential hazard
presented by protected or unprotected openings which may become temporarily
immersed within the range of residual stability. The unflooded volume of the
poop superstructure around the machinery space casing, provided the machinery
casing is watertight at this level, may be taken into consideration in which
case the damage waterline should not be above the after end of the top of the

— 451 —



— 452 -

poop superstructure deck at the centreline.
(b) The angle of heel in the final condition of flooding should not exceed 20°.
(c) The initial metacentric height of the damaged vessel in the final condition of
flooding for the upright position should be positive and not less than 50 mm.
(d) Relaxation from the damage stability requirements should be permitted only if
the proportions, arrangements and other characteristics of the vessel are more
favourable to stability after damage.

(4) Permeabilities
The permeabilities employed are to be those as calculated or estimated for the
individual spaces in question.

(5) Initial condition of loading

The subdivision and stability calculation should be carried out in the worst
operating condition in respect of the residual buoyancy and stability in the non-icing
condition.

6 Guidance for precautions against freezing of fire mains (part B and part C of
chapter V)

In considering the problem of the freezing of fire mains in vessels, the possible

solutions of the problem are:l

(a) the recirculation of a sufficient quantity of water, if necessary from a heated
reservoir;

(b) the use of a dry system of fire main such that there is no water in the line
until a control valve in an accessible space protected from frost (on the rising
main) is opened;

(c) the use of a leak-off system in which a sufficient quantity of water is allowed
to escape from the ends of the fire main; and

(d) the use of a heating system whereby steam, electrical or hot water heating is
used to maintain the water in the fire main in a liquid state. The use of
insulation may be incorporated in this system in order to avoid heat loss.
Heating may also be effective in reducing the quantity of circulating water
referred to in paragraphs (a) and (c) of this recommendation.

In any case, the provisions of effective drainage to the fire main and the proper
use of the drains by the crew is imperative if freezing of the fire main is to be
avoided in low ambient temperatures.

7 Guidance concerming the use of certain plastic materials (regulations V/11 and V/31)

In considering the problem concerning the use of certain plastic materials,
particularly in accommodation and service spaces and control stations, the
Administration should note that such materials are flammable and may produce
excessive amounts of smoke and other toxic products under fire conditions.

8 Guidance on a method of calculation of the minimum distance from the deepest
operating waterline to the lowest point of the top of the bulwark or to the edge
of the working deck (regulation VI/3)

(1) The minimum vertical distance from the deepest operating waterline to the lowest
point of the top of the bulwark or to the edge of the working deck if guard rails are
fitted, referred to in regulation VI1/3, should be determined for each vessel, taking into
account the probability of shipping water on the deck when the vessel is in moderate
beam seas when fishing. This probability should not be greater than 5 per cent. The

calculations should take account of the damping coefficient associated with the



presence of bilge keels or any other roll damping arrangements.

(2) Where no national practice exists, this distance may be determined by means of
the following formulae, based upon the regression analysis of results of the
calculations of the probability of shipping water on deck, which is assumed to be 5
per cent when the vessel is fishing in beam seas with the significant wave heights of
about 2.9 m and about 1.4 m respectively:

H =053+ 0.11B + 0322.6 - B/d + 0.85(Cs - 0.6) + 0.61)GM - 0.7) metres

for vessels which are intended to stop their fishing operations at the significant wave
heights of more than 2.9 m, and

H =080 + 02326 - Bld + 0.52(Cg - 0.6) + 0.62)GM - 0.7) metres

for vessels which are intended to stop their fishing operations at the significant wave
heights of 1.4 m; if the significant wave heights are between 2.9 m and 1.4 m, the
values of H should be determined by linear interpolation. In the above formulae:

B = maximum breadth of the vessel, measured amidships to the moulded line
of the frame in a vessel with a metal shell and to the outer surface of
the hull in a vessel with a shell of any other material (metres)

d = maximum permissible moulded draught (metres)

Cg= block coefficient

GM = initial metacentric height (metres)

All dimensions correspond to the deepest operating waterline.

— 453 —



