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A Study on the Design of Standard Process by Analyzing
Type Approval of Navigation Equipments

Lee, An Na

Department of Coast Guard Studies
Graduate School of Korea Maritime and Ocean University

Abstract
Currently there are more than 50 navigational devices in the ship bridge,

especially SOLAS Capt. IV and Chapter V define ship navigation equipment
and systems to be installed on board. That equipment and systems shall
comply with SOLAS V Reg. In 18 “.. The system and equipment shall be
of a type approved by the Administration ... . “ Therefore, the equipment
installed on the ship must be type approved according to the standards
defined by the respective administrations. That is, only the approved
equipment can be boarded on the ship.

Based on the experience of acquiring model approval of EU MED, China,
Japan, etc., including type approval of Korean government of electronic
chart display and information system, the present situation of five
representative countries (Korea, EU, Japan, the United States, China) I
would like to design and propose the optimal process for ship’s navigation
equipment. Also, I would like to design a method for evaluating steps
(product performance and manufacturing capacity) by the concept of type
approval.

Based on the experience of type approval of the electronic chart display
system, the outlines of this study are to :

i) derive the status and difference of the type approval of navigation
communication equipment in each country, ii) propose standard process
design and evaluation formula, iii) also look at ways to improve approval
for both certification bodies and for improved safety, economy, and
efficiency.

KEY WORDS: Type Approval ¥2%?], EU MED 33 3ll&dHI A3, SOLAS
a1 Rk # 2F, Navigation & Communication Equipment &3} 5-417H]

" |
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A2d IUe YA A=

2.1 ZA 343U AP HSOLAS : The Safety of Life at Sea)

2.1.1 §-/4dH] - Z)(SOLAS IV)

SOLAS Ch IV oAx+= wet =4 &fel FAFstE 3002 o3 st=Al3
BEE AN gteA] gAsloF st FAAAN - 717] 18 F/Y AHlE Table
2-1 ¢} o] o] &1, SOLAS ChIV/Reg. 4 o we} Ch. [VE Hgus mE
ArlE FRA gt F45A B Aolojor & FAIAT

Table 2-1 SOLAS 1V - Radio-Communication/GMDSS Equipment

. A3 A3
Equipment Al A2 A4
(nmarsat) | (HF)
1 | VHF with DSC O O O 0 0
2 | DSC with receiver channel 70 0 0 0 0 0
3 | MF telephony with MF DSC 0 0
4 | DSC watch receiver MF 2187.5kHz 0 0

Inmarsat ship earth station
with EGC receiver

6 | MF/HF telephony with DSC and NBDP 0 0
7 | DSC watch receiver MF/HF 0 0
8 | Duplicated VHF with DSC 0 0 0
9 | Duplicated Inmarsat SES 0 0

10 Duplicated MF/HF telepony o
with DSC and NBDP
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11 | NAVTEX receiver 518kHz 0 0 0 0 0

12 | EGC receiver o* o* 0 0
13 | Float-free satellite EPIRB 0 0 0 O | OF*x
14 | Radar transponder(SART) o= o= o= O** | O**

15 | Hand held GMDSS VHF transceivers QF** QF** OF** Qx| QF**

For passenger ships the following applies from 01.07.97
“Distress panel”

16 . 0 @) 0 0 0
(SOLAS regulations IV/6.4 and 6.6)

Automatic updating of position

to all relevant radio-communication
17| equipment regulation IV/6.5. 0 0 0 0 0
This also applies for cargo ships from
01.07.02.(SOLAS 1V/18)

Two-way-on-scene

radio-communication
18 0 0 0 0 0
on 121.5 and 123.1 MHz from the

navigation bridge.(SOLAS 1V/7.5)
*  Qutside NAVTEX coverage area.

** (Cargo ships between 300 and 500 gt.: 1 set. Cargo ships of 500 gt. and upwards
and passenger ships: 2 sets.

*** (Cargo ships between 300 and 500 gt.: 2 sets. Cargo ships of 500 gt. and upwards
and passenger ships: 3 sets.

**** Inmarsat E-EPIRB cannot be utilized in sea area AA4.
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2.1.2 33} ZnI(SOLAS V)

Table 2-2 © w2} SOLAS V Reg.190|A Aule] &4 Fojof sl 34 F9
gsl guIE Relsn Qom, Al @ASIA s sl SOLAS Ch
VIReg 189] 1 o me} F#e] #n Falo] B3 5212 wojo} A},

&3l SOLAS Ch V/Reg 189 o we} F332 A xA7F 32
sHoE AYFL AR skl B BHY YAES =]
AR YA, Autel A 7] A B BHo] FAEAZA ARFL
Bt A% AE FAPHE AT + Ak

Table 2-2 SOLAS V Reg.19 - Navigation Equipment List

¢}

Equipment

1 | Magnetic compass

2 Pelorus

3 Means of correcting headings / bearings to true

4 Electronic charts / ECDIS

5 Back up if ECDIS fitted

6 Global Navigation Satellite System Receiver (GNSS)

7 Electronic Position Fixing System

8 | Radar reflector (v/ls under 150 gt only)

9 Radar Beacons & Transponders

10 | Sound Reception System

11 | Telephone to emergency steering position (where fitted)

12 | Spare magnetic compass

13 | Daylight Signalling Lamp
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14

Echo Sounder

15 | 9 GHz radar
16 | Electronic Plotting Aid (EPA)
17 | Speed and Distance Measuring Equipment (SDME)
18 | Transmitting Heading Device (THD)
19 | Transmitting Magnetic Heading Device (TMHD)
20 | Automatic Identification System (AIS)
21 | Gyro Compass
22 | Gyro Compass- HSC
23 | Gyro Compass Heading Repeater
24 | Gyro Bearing Repeater
25 | Rudder / Propeller / Pitch Indicators
26 | Automatic Tracking Aid ATA
o7 3 GHz radar
(or where Administration considers appropriate a second 9GHz radar)
28 | Second ATA
29 | Automatic radar plotting aid (ARPA)
30 | Heading / Track Control System
31 | Rate of Turn Indicator
32 | Integrated Bridge Systems
33 | Voyage Data Recorder (VDR)
34 | Night Vision Equipment
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Table 2-4 Testing Laboratories of Korea Type Approval

A EHE FE)

CR=71 A7 AAA AT

1 Korea Testing Certification

2 | A= FAIE A TAKATRD
(A= 28] G711 A A+

3 Korea Marine Equipment Research Institute(KOMERI)
St Adr|ed T

4 Korea Institute of Construction Technology
AL HAF AT

> Korea Environment & Merchandise Testing Institute

6 S| AAT
Korean Institute of Machinery and Materials(KIMM)
P 7 £ A P

7 Korea Testing Laboratory
EEERNE P

8 Korea Fire Industry Technology Institute
A EAF AT

J Fiti Testing and Research Institute
A=A RY S B PYARATY

10 Fire Insurers Laboratories of Korea(FILK)
FsetgRA AT

1 Korea Testing and Research Institute Chemical Industry Director General

E4] : KR e-MESIS http://mesis.krs.co.kr/

2216 TTE5

_']3_
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under the authority of the government of the Republic of Korea.

2015 4 09 € 00 9 T
20156 Y 09 M 01 D e d o

¢ 9
| WEY 06N 13D
e B R o Y VIS

Director General of the BUSAN Regional

dte is issued under Article 36.2 of th

o S - S I
President of Korean Register of Sﬂlppmg

— Oceans & Fisheries Administration ‘

ACINE2007. 113 210w % 297m N EEACF) z20g/ni]

Fig. 2-3 Certificate of Type Approval for Fig. 2-4 Certificate of Ship Equipment
KG Inspection
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- SRE - AFY AW Fd, g 7ieke] A REF HFAEEA
AHEel Ade] ThHedt AR

Fig. 2-5 Conformity Approval process of Radio-communication Equipment
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Table 2-5 Standards of Conformity assessment
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Table 2-6 Testing Laboratories of KC(Korea Cerification) Equipments

2| A Ho}
A7
A | 4 | EMC | SAR
1 ARG AN 713 O O o)
2 CDR=71 AR 7| A A DA T O O O 0
3 (F)oll A o) Bl = 0 O | O
4 el Pl R e b O O 0
5 LGAAHF) MC 712 1% Lab. 0 O | O
6 (F)d9 O 0
7 AAHNAHF) GAE v HAFAAN D& O] o0 | 0] O
8 (3¥)BWS TECH 0 O | O
9 (F)oll z=H = O| o0 | 0] O
10 (F)olg O 0
11 (F)Rb=71=d T4 O 0
12 (F)HE Ao O 0
13 (== o} O O @)
14 FaATzTHs] FAANEASY 0 0
15 A NG AN F 7 O 0
16 gr=stegdAd AT O 0
17 (F)eNl o] X A E] Ol O] O] O
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21 (F)FZ2H

22 (F)FrA ol =
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SIS AI A42Y-3ELS

FEFANAATH AFATA

Centificate of B ing and G

42 2t 49 ol AL A

Tk N Aypions

:|“}"‘n ‘%ﬁl A5 A4 FAA S A A A oA A A A
quioment Name

7] gl ABT-1103

s M vt

R L ]

MSIP-CRI-MEc-ABT-1103

Az b = 2T S e o AT
Cowry of

dgdud 2016-11-25
Duse of Centification
7)u}
Others
¥ 7izbde Ty ) Assxeln Aagel wat 2l 3 E& SR
It is verified that foregoing equipment has been certificated under the Clause 2, Anticle 58-2 of Radio
[Waves Act

2016%(Year) 11%(Month) 253} (Date)
B | XY
E —_

EREEEEREY e

1L IO |
iy~ el

Director General of National Radio Research Agency

“AGAAREA

Fig. 2-6 Certificate of Broadcasting and
Communication Equipment
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9 | BTTG Testing & Certification Ltd

0338

10 | Bureau Veritas Marine & Offshore 2690
11 | CENTEXBEL 0493
12 | Centrum Techniki Okretowej S.A. 2434
13 | CHINA CLASSIFICATION SOCIETY (GREECE) LTD. 2676
14 | CSI SPA 0497
15 | DBI Certification A/S 2531
16 | DNV GL AS (former DNV AS) 0575
17 | DNV GL SE (former GL SE) 0098
18 | Dutch Certification Institute -NKIP Classification B.V. aka 0613
19 | European Agency of Inspecting and Certification OU 2702
20 | European Certification Bureau Nederland B.V. 0614
21 | Exova (UK) Limited trading as Warrington Certification 1121
22 | EXOVA WARRINGTONFIRE 0833
23 | Fleetwood Test House, Blackpool & the Fylde College 0514
24 | FORCE Certification A/S 0200
25 | Hrvatski registar brodova (Croatian Register of Shipping) 2489
26 | INSPEC International Ltd. 0194
27 | IRS BULGARIA EOOD 2727
28 | Istituto Giordano S.P.A. 0407
29 | ITALCERT SRL 0426
30 | KR Hellas Ltd. 2198
31 | LAPI LABORATORIO PREVENZIONE INCENDI SPA 0987

- 23 -
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32 | Lloyd’s Register Verification Limited 0038
23 Materials Industrial Research & Technology Center S.A. 0437
( MIRTEC S.A)
34 | Mit International Testing S.r.l. 0068
35 | NEMKO AS 0470
36 | Nippon Kaiji Kyokai (Netherlands) B.V. 0849
37 | Phoenix Testlab GmbH 0700
38 | POLSKI REJESTR STATKOW S.A.(Polish Register of Shipping S.A.) 1463
39 | RINA Services S.p.A. 0474
40 | RISE Research Institutes of Sweden AB 0402
41 | Telefication B.V. 0560
42 | TUV SUD BABT 0168
43 | TUV Nord Systems 0045
44 | US. Coast Guard 1408
45 | UDICER-NAUTITEST SRL 0966
46 | UL International (UK) Ltd. 0843
47 | Vojensky technicky ustav, s. p. 2452
48 | VTT Expert Services Oy 0809

2311 #4d &A
FYAREY o % Fele FPAT 310 A MED,
2014/90/EU) o we} &=, i AHle 10x 7§%&(Council Directive
2014/90) 7]=+=°. = Life Saving, Marine-pollution prevention, Fire protection,

Navigation Equipment, Radio communication equipment®] 7]} COLREG,

SOLASAR] 2% 23 180 T A7t JASthd vz F&skal o, =3
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P29 Ao thal Aes AAst
“Hv‘%olr)r

=3 wid 18)(NBe] A &AL o] ALZ A AL
3duitt A AANE st {FAEHH S Foe
DOC(Declaration Of Conformity)E wajg <= 3t}
- 7]< &4 (TCF : Technical Construction File)

- Part List

- Installation Instruction

rr

2 017]

- Assembly Manufacturing Instruction

- Manufacturing Test Instruction

- DOC Format

- MED B Cert.

- MED D Cert.

- Operation Instruction

- Drawings

- Test Report

- Wheel Marking 52 F4
- FAAGUM AL, A5 8, AR 5 NBelA
s AR

Module E

Module D o} GFAFSHA gF A 2 A7} o]. =9l 5l=
AA o) s, Module B ¢ E ¢ 0718 o=
T o E=3 wid 13/(NB A #H)e] AALS Hholof
3l %<9 Fol= DOC(Declaration Of Conformity)Z
ks gt

Module G

o
o
FAUASL Wo] B 5 9
=
o
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EU MED B 9] ASAdL AALS Witness Test & ZI3§% 7] wjFo
Hro 34 FA4 e AP AAAY 2¥HA @ 8 &

Az=GAZE 28t Ak HESL Ale W2 AHAE AEsteof A

=3 Module D & F27 I 28" AZ(ISO 900D fAFstt Module B
AAM AFets R AxdA el ted JAFolB= | AlFe the A=
m, A, ¢ Sl Y AP RS HTHoE ARG AA 7]%}8—
Directive o A3, NB o] Aol wet o & }e 973 % 9T
A A Z2A| 2= NBell et fh2r Ro|EAFHIE Vo2 AR A4 19]

o 670d & Hzx AA 13], 6714 —?— A}—?— AAE 1 oo] o= 1dl 1314 A
3 AAE 3 Hx AAE 9EE T Module D 9 C1EA7 By ET o] &
%

J
A AzdA = A7A T A ok AHge] Thssl X

Module B 1%

dsMB E4FM Y

HE e A HE MR HE

MED B 215A

Fig. 2-7 Process of EU MED Module B
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DOC No. : MEC-DOC# 100mm
MECys-.
i)
EUDECLARATION OF CONFORMITY
Tssued in accordance with the ECDIS( Electronic Chart Display and Information System }
MARINE EQUIPMENT DIRECTIVE (MED) y
T
Thisistocertf Y
2 Councl o£23 huly c f Regulation (E1) .
pe e ting Regtlaton 00 Serial No. © o000 o
‘marine suipmnent 5 3
Compass Safe Distance - XX XX m 3
MARINE ELECTRONICS CO.
62, Gogwan-ro, Dong-gu, Busan, Korea
D below conform o tpe a¢ required by above Direct? idonced by Wanufacturer : Marine Electranics co
Conrmity stz b Tel: +82-51-441-1922, Fax: +82.51441-1923
EC Type Examimation Module B Cartifieate No. MED ###++% sxpiry DDMMYYYY issued o
by the Nofifcation Body (LR Ne,0038) Web : www.mecys.com
Address : 62, Gogwan-ro, Dong-gu, Busan, Korea
ECMs VYV isd

by the Notfcation Bady (LR No.0038) | v

MED ItemNo.: MEDA.30

ooy
[T—— -
e 40mm
Prodct SrialNo
Description. e ati ith Backu d
Raster Chart Display System(RCDS)
w
Stndard Applicable =)
- SOLAS 74/2009 Reg. V19, IMO ResMSC232(82), IMO Res A694(17), IMO ResMSC.191(79), 3
IMO ResMSC302(87) and SN 1/Circ.266. IMO Res. MSCI&63)-1994 HSC Code) 13, IMO Res 3
NISC.87075) 3000 HC Qo) 13
IEC 61174 2015), [EC 60945 2002), IEC 611621 (2010), IEC 61162-2 (1998), IEC 62288 (2014)
Signature
Name
Position
Dute WBTYYY 40mm
"THIS DOCUMENT TO BE RETAINED FOR LEGAL PURPOSES
T — s o~ A
: SEaE s - %Ie : E
Marine Electronics Co. ol
0038/VYYY

Fig. 2-9 Example of Wheel

Fig. 2-8 DOC
Marking

( Declaration Of Conformity )

ET

&

19

2t
+=
(3

MEDB M E HESHE 28

A= DOC, Wheel Mark A+S
7| H(NBAHE) ALE M AL HA|

Fig. 2-10 Process of EU MED Module D

5 s AFY FHedH FEAS dAY LA
= T A Uk A &t olel tiske] Fig. 2-11 ¥} Fig. 2-12
¢} Zro] MarED(http://www.mared.org) = AFF=S AXsle] &2 W& <l
= AT ANkA #g FFel st Aok
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NB-MarED NB-MarED-01-015

Co-ordination between Notified Bodies GEN-007
under the Revision 06
Marine Equipment Directive 96/98/EC
as amended

Document |D: 01-015r6 AR GEN-007 300102
Status: Approved Recommendation Public | Date 30/01/2002 | Page 111
Record:
Agreed by the MarED Horizontal Working Group on 16.10.2001

MarED Horizontal Committee.on 19.11.2001
Standing Committee (Confirmation by CEU) on 30.01.02

Question related to: )
Reference document: Article 11 of Directive 96/98/EC

Key words : type examination, multiple a\ppl]cau'lta}- miilltipla manufacturers.
A & ‘
"\ [YY Y 2
Question raised: ~ J z L
Xy

ISSUANCE OF DUPLICATED CER“FICATES ‘ P
Is it possible to issue certificates for the same produc%n dH’furent apphcants based on the same Type

Examination? - .l |
e B | \

= . —
. ‘_"s N A
Py

il

gy _—_ = —

W ./\ .

- . .

Recommendation: \ ,,-/ -

ISSUANCE OF DUPLIGATED csnnncp:rss = E

A manufacturer is a person or legal entTty responsible for placing a product on the Community market.

Thus, it is possible for a Type Examination certificate 'to be issued against the same approval criteria to

more than one manufacturer, under the following copditions.

An'application is made for each additional manufacturer.

Each certificate is issued to a different manufacturer:

Each manufacturer is responsible for the product marketed under his certificate.

The notified body approves any variations from the original approved product.

Each manufacturer is responsible for the notified body's production compliance verification, the issue

of a Declaration of Conformity for his products and affixing the "Wheel" Mark of Conformity.

» The manufacturer responsible for the initial approval confirms in writing that the other manufacturers
may use his approval documentation,

Note: Where a manufacturer produces his producis at more than one location, each additional place of
production is recorded on his Type-examination certificate. Additional Type -examination certificates are
not necessary.

Fig. 2-11 Issuance Possibility of Duplicated Certificates
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NB-MarED NB-MarED-10-384

Co-ordination between Notified Bodies GEN-036
under the Revision 07

Marine Equipment Directive S6/98/EC
as amended

Document ID: 10-384r7 AR GEN-036 251012

Status: Approved Recommendation Public Date 25/10/2012 | Page 111

Record:
Agreed by COSS 24 in Apri '2012 for.application from 25" May 2012

Agreed by the MarED HC Meeting on 04/05.05.2011 &

Reference:

Directive 96/9B/EC Annex B as amended

Key words :

EC type-examination — Multiple use by licensee/licensor

Question raised: A li Tt

- ATE ~
Companies X and Y have a license agreament cmﬁng@e design of a product. The EC type-
examination certificate has been issued by a Notified E!odyto the'company X forthat product.
s it possible for the company Y [Incsnm) to use s the EC type-axamtnailon ceriificate of the.company
X (licensor) to apply for productlnn phase sunrfillance modules D EorF?

et

r“.- | pp '\

Recommendation : AP B ,ve -
No. {.:-' T i

—a <
The licensee is the manufacturer respans:ble for the noﬂﬂed\?ody 5 productncn compliance verification, the
issue of a Declaration of Conformity for his prnduch and affix e "Wheel" Mark of Conformity.
The licensee has to apply for his own EC type-examination carti te and has to declare in friting to the
Notified Body,that he has secured appropriate rights  of{use pertaining to all drawings, test reports'and
other information submitted for the! purpose of his aﬁphcauon

“_"\- '

i 1

Fig. 2-12 EC Multiple use by licensee/licensor of type examination

N

2.3.1.3 A& H7} 7]
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Fig. 2-13 applicable and testing standards of ECDIS

: EU MED <1% A= MarED - https://mared.org/MarED/

]

Z

=
=

Z1#A A & & 9o Table 2-7 NB

=23 g0

g%k

A

= EUA A

e

4
List of @A 7kA AAH 4874 7]&

=
W

No

0

o
=

skoll Al o

3]

Q)
|=]
A&7l == ISO/EC 17025

NB 4 Ab#e]

de LY =A

71 Al

= AE

3

e
=

Ell_

o
=

)

_‘I

X
Ho
~3
,ﬁn

’

|

(

Rl Al

5

2 AFe

]
&

—

62288, 60945 <

al
=

A A(ECDIS 22 49 IEC 61174

3]

o]
H

ol

o A

2~ El
— T

% 2 A

2.3.1.5 A}

=
T

=i
=

FAN Y WAl BEE Py

=i
=
&

Ea

ZEA

m A z2HA o the AL

Aot 29]

2=
T

7= ZF 15718 (NB) o w2} 4ol

—

Q)
it
—_

drkth ARF A

& 1

ERSES

1) 3dnlc} A

A5

_31_

Collection @ kmou



==
TTRE

2.3.1.6

EUC A ##Eoﬂ g 4
ol st AY

A9 ‘%.i;
T EfgollA oA Hed O A

+% gleh

%

7
E}

w
=
3
XN,

Lloyd's Martime &
Register Coastguard
Hocy authorsctb he N Agency
EC TYPE EXAMINATION (MODULE B) CERTIFICATE
This is to certify that:
\HLNINHL[JVIN\]J»;»:MMm: unﬁedbu.l under the terms of the Merchant
did m;. approval

1 el Comentsson Tl onting Regglstioes {EL) 3017305 iciaing
$ 3 b condifions in

d P
the Design Appraisal Document o
Manstacturer (Appicant)

Addresa

Authuorised Regresentative.
Address

Refercce

Regalation 21177206
MEDA30  Flectronic Chast Display & Info System ECDIS with backup, and raster hat display

on e
N & Item designation}

system{RCDS)

Frodua Type PAGDY ECTIS

Pt Dexiaipth a apstem
RCDE)

Specified Standard 5 (20012 inclading IFC 60945 Corigersdm 1 (2008)

22 (1998

The st Design Apprsicsl el foeme et of this certificate.

led o reveked, peavided the conditions in the affached schedule are complied with and the

porhinonns
Date of i 28 February 2018 Expirydate 18 October 2020
CerbficaieNo.  MEDISONO/M2  Signed

Sheet No 1ote Name

Note

“This certficate s ssued under the authority af the MCA_

Fig. 2-14 Module B Cert.
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Qo A% F4rE 7t AZIB
RCIEREIS 73%5 ;ﬂt} @ A

ngl J
ol

O

X,
i
2

1:1

§2

X

rlr

Maritime &
Coastguard
| Agency

EC (MODULE D) CERTIFICATE OF CONFORMITY

LevDs VERITICATION LIITED (LRV], desisnated a2
Equipment) Begulabions 201 {S1 2016 No. 1025) &id undartake n 22
ments of Mauime Equipment Directive (MED) 2014/50/EU in

3 rtliedbod” undrthe s ofthe brshan Sippin o

ubject marmbacbuser’s Quaabity Syrtemn againat the
T LT
e Types belenr

Mammfachares (Applicant])  Marine Elscransc: o
Address 8 Cogmwanae

Dongzu

Busan, 601036

Republiz of Kores
Authorised Representative  {cathernew Geeek ranch
Address Elradoton Seet

ey

-

Gaeeee

Reference/Repulstion Iem  MED/430  Elechomic chast display and informistion systens (ECDIS) with backup, and raster chast
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Hatch Covers

Lifeboats

Liferaft

Marine Evacuation Systems
Buoyant Apparatus

Rescue Boats

Table 2-9 Type Approval for Japan Government - Navigation Equipment list
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7 | Lifebuoys

8 | Lifejackets

9 | Immersion Suits

10 | Gas Generators for Life-saving Appliances
11 | Canopy-top Lamps

12 | Canopy-inside Lamps

13 | Manual Pumps for a Lifeboat

14 | Engines for a Lifeboat or Rescue boat

15 | Release Retrival Systems for Lifeboat and Others
16 | Equipment for a Lifeboat, Liferaft or Rescue Boat
17 | Line-throwing Appliances

18 | Liferaft Marshalling Boats

19 | Self-igniting Lights (Battery type)

20 | Self-activating Smoke Signals

21 | Lifejacket Lights

22 | Rocket Parachute Flares

23 | Rocket Flares

24 | Hand Flares

25 | Buoyant Smoke Signals

26 | Safety Equipment Relating to the GMDSS

27 | Navigation Equipment Relating to the GMDSS

_34_
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28 | Search lights

29 | Portable Rechargeable Battery-operated Lamps

30 | Retro-reflective Materials

31 | Automatic Releases

32 | Weak-link

33 | Sprinkler Heads

Fixed Application Fire Extinguishing Systems for Machinery Space

34
(Open Type)

35 | Fire Extinguishers

36 | Personal Equipment (except an Electric Safety Lamp and an Axe)

37 | Electric Safety Lamps

38 | Breathing Apparatus

39 | Emergency Escape Breathing Devices)

40 | Inflammable Gas Monitoring Devices

41 | Emergency Sign (photoluminescent type)

12 Battery-containing Supplementary Emergency Lighting Units for a
Passenger Boat

43 | Navigation Lights

44 | Ship-condition-indicating Objects for Daytime Use

45 | Signalling Lamps

46 | Whistles

47 | Bells

_35_
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48 | Gongs

49 | Electronic Chart Display and Information System

50 | RADAR for navigation

51 | Electric Plotting Aids

52 | Auto Tracking Aids

53 | Automatic Radar Plotting Aids

54 | Magnetic Compasses

55 | Gyro Compasses

56 | Gyro Repeaters

57 | Transmitting Heading Device

58 | Echosounding Devices

59 | Satellite Positioning Devices

60 | Speed and Distance meters

61 | Rate-of-turn meters

62 | Sound Reception System

63 | Heading Control System/Track Control System

64 | Universal Automatic Identification System

65 | Voyage Data Recorder

66 | Symplified Voyage Data Recorder

67 | Bridge Navigational Watch Alarm System

68 | Rader Reflector for Navigation

_36_
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Portable Ventilation Machines for Spaces Where Cargo Drain may

Accumulate in a Liquid Gas or Ligid Chemical Tanker

Automatic Deck Washing Machines

Waterlevel Alarmsysytems

Fire-protection Products

69 | Sea anchors (fishery)

71

72

73 | Life-saving Clothings for On-weathered-deck or Fishing Tasks

74 | whole-body-covering Protective Clothings for a Dangerous Cargo

75
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Fig. 2-19
Inspection Stamp
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2.3.3 v=
2331 #d <A

mEe] AFAEE PR
3 A% Bl 5o Rl 3
tha 7)ol A A3ttt wjAd 46 CFR o ZAS @25 i vt
46 CFR Chapter [, Subchapter Q - EQUIPMENT, CONSTRUCTION, AND
MATERIALS: SPECIFICATIONS AND APPROVAL®lA A3, S41&s] Al
dojtt ¥ AIS = CFR 46| =3Htt. s AHl= Table 2-10% zo] PART
165 o] =3+ =o F 41709 Fal/EAARFTRE EFEoh [71081[9]

Table 2- 10 Type Approval for USA- Navigation Equipment list

e HER MED- MRA
165.101  |Magnetic Compass Yes
165.102 | Transmitting Magnetic Heading Device (TMHD) Yes
165.103  |Gyrocompass Yes
165.105 |Speed &Distance Indicator Yes
165.106  |Rate of Turn Indicator Yes
165.107  |Echosounding Yes
165.110  |Heading Control System Yes
165.111 | Auto-Tracking Aid Yes
165.112  |Track Control Yes
165.115 iiaddaa §§X;pment with Automatic Radar Plotting Yes

- 42 -
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Radar Equipment with Automatic Tracking Aid

165.116 (ATA) Yes
165.117 E&(}g Equipment with Electronic Plotting Aid Yes
165.120  |Automatic Radar Plotting Aid (ARPA) Yes
165.121  |Electronic Plotting Aid Yes
165.122  |Chart Facilities for Shipborne Radar No
165.123 ](Eée&%%))nic Chart Display &Information System No
165.124  |[ECDIS Back-up Equipment No
165.125  |Raster Chart Display System (RCDS) No
165.130  |Global Positioning System (GPS) Yes
165.131 | Global Navigation Satellite System (GLONASS) Yes
165.132  |Differential GPS (DGPS) No
165.133  |Differential GLONASS (DGLONASS) No
165.134  |Combined GPS/GLONASS Receiver No
165.135  |Loran-C Yes
165.136  |Chayka Yes
165.140  |Integrated Bridge System Yes
165.141  |Integrated Navigation System No
165.142 ](Béi\(]i\%veAs) Navigational ~Watch Alarm  System No
- 43 -
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165.150  |Voyage Data Recorder (VDR) Yes

165.151  |Simplified VDR No
165.155 | Automatic Identification System (AIS) Yes
165.156 | AIS-B/CS No
165.160  |Radar Reflector Yes
165.165 |Sound Reception System No
165.166  |Daylight Signaling Lamp No
165.203 | Gyrocompass for High Speed Craft Yes
165.207 {.ﬁ)}l{]ﬁ )Range Information and Tracking for Ships No
165.210 é;éggl%;ca ftSteering Aid * (autopilot) for High NG
165.218 Rgdar Equipment.with Automatic Radar Plotting No
Aid (ARPA) for High Speed Craft
165.219 F:% f]::)?uli{pigﬁznstpe\gghc é?ttomaﬂc Tracking Aid No
165.251  |Night Vision for High Speed Craft No

2332 9= Az

A Z[A = NVIC 08-01(CH3)/ NVIC : Navigation and Vessel Inspection

Circular, approval of navigation equipment for ships o] wz} 250 AlAA

- 44 -
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Fig. 2-20 Process of Type Approval for USA
2.3.3.3 A3 HU 7=

n) o] A @} A5l 46 CFR ¢ Prat 15, Subpart 159.005- Approval
Procedures ©f wie} Mg =|w, 2zt 18 @Ao] w2 M5 Table 2-11 9 o]
k9l W FEHE 85 Aok

Table 2-11 Applicable act of USA-46CFR Part 159, Subpart 159.005

e e

159.005-1 Purpose

159.005-3 Application for preapproval review

159.005-5 Preapproval review : Contents of application
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159.005-7 Preapproval review : Coast Guard action

159.005-9 Approval Inspection and tests

159.005-11 Approval Inspection or test report : Contents

159.005-12 Plans

159.005-13 Equipment or material : Approval

Approval of equiupment or material

159.005-15 . . L
: Suspensions, withdrawals, and terminations

Aut&E10 tish JA 52 JAF= vl TEREAR 4] vt
748 (USCG : United States Coast Guard)olA =HRsta Ut} AlF7]HE 1

AW=7A4 46 CFR § 159.010-3& ®=shar 46CFR - § 159.010-7(b)ll whe} 3l
AN T(USCOS HE AL Adstd =8 AT 7|Bo=z (AL 4 9k

i

AS7131 USCG of oaf sQldh-& sfieF AHl 1 5 d9 Farjite=w
e =], Coast Guard Maritime Information Exchange (CGMIX, Fig. 3-15%F11)
of $5¥t. COGMIX o= USCG7l s<lzh Al@d71#3 A7t 550 o
FTEA AA o] 7hsste &8 &
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United States Coast Guard
Maritime Information Exchange

OSEARCH CGMIX OFEATURED LINKS OWEB ACCESSIBILITY POLICY OFOIA REQUESTS OVESSEL IDENTIFICATION SYSTEM

CGMIX HomeO
Port State Information ExchangeO
Incident Investigation ReportsO

5 Approved Equipmentd O- Approved Equipment SearchO
USCG Accepted LaboratoriesO O- roved Equipment DefinitionsO o
i : “op AP me Information Exchange
MARPOL Certificates of Adequacy0 DO« Approved Equipment Contact UsO : i

e e brmation Exchange {CGMIX) website is to

(STl By gy e G T il Coast Guard maritime information available on the public internat in the form of NMC
XML Web Servi able databases. Much of the infermation on the CGMIX website comes from the DHS
eaietacest] Et Guard's Marine Information for Safety and Law Enforcement (MISLE) system.

NVDC Work Packet Inquiry0

= National Response Center0

Release Information

Incident Investigation Reports (lIR) ‘

&0 8 B

Last Update:
Monday, April 16, 2018

Fig. 2-21 Main page of CGMIX

2335 A% B Az=w
e A4 D ARe BAEUAA BFAAEEY 53¢ 1-23)/d

AN B3 Qo AFTE A5 Az AR mE FAUAN AW AF

B olsh 28)/do® ARHM WHE AFL AT F45 A VR

AYe AN RE ARL WA AL ofUn ARAE|we] A ol
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A 7]7_% USCGollA d4edM T seas flod, I 99 Ad

of UE v AxGANA A Fesok ko] 1o ol
W FA Yo e

U. S. Department of Homeland Security
United States Coast Guard
L
Certificate of ﬂppruha[

Guard Approval Number

i
2
rlo
>
o
N,
&) _m

Explres: 22 October 2018

£, FMD $200/3300 HE/¥MD-3300
11/8)

Fig. 2-22 Cert. of Type Approval for
USA

FIe @I Lol FF TAL AW B FT AR £Pe wE A
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2342 15 A=}

Apply & submit || r ~ Apply and obtain mode
drawings L Act:epl B of type approval
' Review drawings | 1 : :
5 + = Apply & submit product | | Review and confirm whether

| Confirm approval test program | quality statistics | | | toaccept application —|

; : T * . T ' Review QA system &
| Approval test | | Field audit N confirm product quality |
I e

i
' lssue certificate _ ) | lssue certificate |

Fig. 2-23 Process of Type A Fig. 2-24 Process of Type B

=32 . = AFE3 http://www.ccs.org.cn/ccswzen/

Fig. 2-25 Process of Type Approval for CCS
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UEH R3S/ Form: TO1 02
Do
CHINA CLASSIFICATION SOCIETY
5 2
B X A AIE B
CERTIFICATE OF TYPE APPROVAL

AF 198 /Cortifiente No. FSIETO0040
P FA A F A AT

“This i acertiy
equirements of th spproval standards isted below.
AT/ Product Approved

BFREERE5EERE
ELECTRONIC CHART DISPLAY AND INFORMATION SYSTEM (ECDIS)

UL/ Manufacturer
Marine Electronics Co., Ltd,

62, Goguan-ro, Dong-gu, Busas, 48792, Ropublic of KOREA

ZNiL,

WA i/ Approval Standard
| B RS RSN (16 61 1GTHNEREHE ARCD I
rion MSC:

Information Systems (EC
2 B w\emmsmm (eI E )
ERG A

prct

do L
e (G
i B RS I mnnuﬂmsn#mmnm.m&mlsm
MO Resluon MSC 410
Shiome s guim D
HENRHENHZSLRMACHAN (L TRNLEBERREN T

2021468 A24H / Aug. 24,2021

sium kA

Rl Eee rra RS, S Ca i e R e TR
pLitE i AR e R

T L T
3 i e B0 903,
AR ke ORI 0 o s

LR o

Fig. 2-26 Cert. of Type approval
for CCS
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Fig. 3-1 Approved manufacturers of ECDIS(KG)
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Item No. (default)

M

= Print this page

Iten No./
Directive

v A1/437
2014/93/EU
MED (10th
Amendment)

z A1/434
2014/93/EU
MED (10th
Amendment)

& MED/4.33
8|
2017/306
(1st
Implementing
Regulation)

L4 MED/433
| o
2017/308
(1st
Implementing
Regulation)

2 A1/433
(EU)
2015/559
MED (11th
Amendment)

z A1/433
2014/93/EU
MED (10th
Amendment)

v A1/433
2014/93/EU
MED (10th
Amendment)

L4 A1/433
2014/93/EU
MED (10th
Amendment)

* A1/433
2014/93/EU
MED (10th
Amendment)

> A1/433
5 01zzuE0
MED (8th
Amendment)

=% : EU MED A}¥-= MarED - https://mared.org/MarED/

Found: 521 <« < 1
Product Name/
Trade Name

Radar equipment for high speed craft
applications (CAT 1H and CAT 2H)

System types known and designated as - a)
VisionMaster FT WECDIS, CAT1 34, - Client/Server
Radar Sysiems b) VisionMaster FT WECDIS,
CAT1H 34, - Client/Server Radar Systems c)
VisionMaster FT WECDIS, CAT1C 34, -
Client/Server Chart Radar Systems d)
VisionMaster FT WECDIS, CATTHC 34, -
Client/Server Chart Radar Systems

Radar equipment CAT 1

System types known and designated as - a)
VisionMaster FT WECDIS, CAT1 34, - Client/Server
Radar Systems b) VisionMaster FT WECDIS,
CAT1H 34, - Client/Server Radar Systems c)
VisionMaster FT WECDIS, CAT1C 34, -
Client/Server Chart Radar Systems d)
VisionMaster FT WECDIS, CATTHC 34, -
Client/Server Chart Radar Systems

TECDIS TCS

Track control system (TCS)

Track Control system (working:at ship’s spped
from minimum manoeuvring speedupto 30
knots)

VisionMaster FT, ECDIS with TRACK CONTROL
Hardware component parts-efthe-equipment
above are listed in the attached design appraisal
document. Software version:<9.0.0

VisionMaster FT, ECDIS with TRACK CONTROL
hardware component parts of the equipment
above are listed in the attached design appraisal
document. Software verision - 8.0.0

Track Control System

JAN-7201/9201ECDIS TCS Type YDK PT900 CAT-
C

JAN-7201/9201ECDIS TCS Type YDK PT900 CAT-
&

JRC MFD/ECDIS TCS Type YDK CAT-C

JRC MFD/ECDIS TCS Type YDK CAT-C

JAN-7201/9201 ECDIS TCS Type Tokyo Keiki
HCS-9000 CAT-C

Track control system (working at ship’s speed
from minimum manoeuvring speed up to 30
knots)

VisionMaster FT, ECDIS with TRACK CONTROL
TECDIS TCS

Track control system (working at ship’s speed
fram minimum manoeuvring speed up to 30
knots)

Fig. 3-2 Approved manufacturers of ECDIS(MED)
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Applied Module/
Certificate Numbers

B+D

MED 1500004
MED 1500031

B+D
MED 1500004
MED 1500031

E+D.

MEDBOOODOJW Rev. 1
MEDDO000066 Rev. 3

B+D

MED 1400005/M3
MED 1500031/M2

B+D

MED1400005/M2
MED 1500031/M1

B+D

MEDBO000075

BABT-MED0OS702-H1
i17

B+D

MEDBOOODODV

BABT-MEDO05702-H1
in7

B+D

MEDB0O000095
BABT-MED005702-H1
in7

B+D

MED 1400005/M1
MED 1500031

B+D
MED-B-9014
MEDDO0QO066 Rev. 3

_60_
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Status of MED Certificates
(Combined validity peried)

Begin: 2016-01-01

End: 2018-12-31

[ Curreny all certificates valid

Begin: 2016-01-01
End: 2018-12-31

M Currently all certificates valid

Begin: 2017-11-29
End: 2021-02-11

[l Currenly all certificates valid

Begin: 2017-08-02
End: 2018-12-31

[l Currently all certificatesvalid

Begin: 2016-11-15
End: 2018-12-31

W Currently all ceriificates valid

in:2016-12-12
End: 2018-12-31

[ Currently all certificates valid

Begin: 2016-12-12
End: 2018-12-31

[ Currenly all certificates valid

Begin: 2016-12-12
End: 2018-12-31

[l Currently all certificates valid

Begin: 2016-01-01
End: 2018-12-31

Il Currently all certificates valid
Begin: 2017-11-29
End: 2019-04-22

Il Currently all certificates valid

Applicant/
Notified Body

Northrop Grumman
Sperry Marine BY

LRVL

Northrop Grumman
Sperry Marine BV

LRVL

Telko AS
DNV GL AS

Northrop Grumman
Sperry Marine BV

LRVL

Northrop Grumman
Sperry Marine BV

LRVL

Japan Radio Company.,
Ltd

TUV SUD BABT

Japan Radio Company.,
Ltd

TUV SUD BABT

Japan Radio Company.,
Ltd

TUV SUD BABT

Northrop Grumman
Sperry Marine BV

LRVL

Telko AS
DNV GL AS



Notified Bodies Directive/Amendments MED Item List Approved Rec.

DIRECTIVES

New Marine Equipment Directive 2014/90/EU
Directive 2014/90/EU &
implementing

pesling Council Dirsctive 06/98/EC &s of 18 September
Commission Regulations in due col As far a5 no regul

COMMISSION IMPLEMENTING REGULATION (EW) 2017/306 of & February 2017 indicating design, construction and performance
requirements and testing standards for marine equipment,

Official Journal of the European Union L 48/1 from 24 February 2017

Shall apply from 16 March 2017

COUNCIL DIRECTIVE 2014/90/EU of the Eurcpean Parliament and of the Council of 23 July 2014 on marine eguipment and
repealing Council Directive 96/98/EC Official Journa! Violume 257 of 28 August 2074 (Directive 96/98/EC is repealed with effect
from 18 September 2016)

Marine Equipment Directive 96/98/EC as amended

{to be superseeded by Council Directive 2014/30/EU as of 18 September 2016)

Commission Directive (EU) 2015/559 of 9 April 2015 amending Council Directive 96/98/EC on marine equipment
(11th amendment) Official Journal of the European Union L 95/1 from 11 Apil 2015
Shall apply from 30 April 2016

5/559

Commission Directive 2014/93/EU of 25 July 2014 amending Council Directive 96/98/EC on marine equipment
(10th amendment)

Official Journal of the European Union L 220 from 25 July 2074

Shall apply from 14 August 2015

Commission Directive 2013/52/EU of of 30 October 2013 amending Council Dirsetive 96/98/EC on marine equipment
(9th amendment) Official Journal of the Europesn Union & 304 from 14 November 2013
Shall apply from 4 December 2014

Commission Directive 2012/32/EU MED of 25 October 2072 amending Council Directi onmarine
(8th amendment) Official Journal of the Furopesn Union 1312 of 10 November 2012 Shall be applied from 30 Novernber 2013,

Commission Directive 2011/75/EU of 2 Sepiember 2011 amending Couneil Directive 96/98/EC on marine equipment
(7th amendment) Official ournsl of the Eurapesn Urion L 239 of 15 September 2011
Shall be applied from § October 2012

Commission Directive 2010/68/EU of 22 October 2010.amending Council Directive 96/98/EC on maring equipment
(6th amendment) Official Journal of the Europesn Union L 305 of 20 November 2010
Shall be applied from 10 Decemnber 2011

Commission Directive 2000/26/EC of & April 2000 amending Council Directive 95/08/EC onmarine equipment
(5th amendment) Official Journal of the Europesn Union L 113 of 06 May 2009
Shall be applied from 6 April 2010

Commission Directive 2008/67/EC of 30 June 2008 amending Council Directive 96,/98/EC on marine equipment
(4th amendment) Official Journal of the Furopesn Union L 771 of 01 July 2008
Shall be applied from 21 July 2009

Council Directive 96/98/EC of 20 December 1996 on marine equipment 2s'amended {including all smendments and corrections
up 1o Directive 2002/84/EC of the Europeen Parllament and the Council of 5 November 2002). CONSLEG: 7096L0005-20/11/2002)

DIRECTIVE 2002/84/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 5 November 2002 smending Council
Directive $6/08/EC on merine equipment {see Article 5) Official Joumnal L 324, 20/11/2002 p. 0053 - 0058

dment 2002-84-EC

Commission Directive 2002/75/EC of 2 September 2002 amending Council Directive 96/98/EC on marine equipment
(3rd Amendmenm) Official Journal of the European Union L 254 of 23 September 2002 p. 0001 - 0045
Shall apply form 23 March 2003

mendment 2002-

Commission Directive 2001/53/EC of 10 July 2001 amending Council Directive 06/98/EC on marine equipment

(2nd Amendment) Official Journsl of the Eurapesn Union L 204, 28. July 2007 p. 0001 - 0028 }

Shall apply from 17 February 2002 ';
Anne

x A 2001-

Commission Directive 98/85/EC of 11 November 1998 amending Council Directive 96/98/EC on marine equipment
(15t Amendment ) Official iournal of the European Union L 315, 25 November 1008 p. 0014 - 0034
Shall apply from 30 April 1999

mendment 98-830JL315-

Council Directive 96/98/EC of 20 December 1926 on marine equipment (Original Directive)
(original Directive) Cfficial Joumal of the Eurapean Union L 046, 17 February 1097 p. 0025 - 0056
Shall apply from 17 February 1997

Fig. 3-3 The status of marine equipment directive (EU)

=% : EU MED A= MarED - https://mared.org/MarED/
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Table 4-1 Determinant factors of process
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Table 4-2 Designed factors of standard process

Elen EU dE v = = =y
a= 3.5
0.5a 0.5a 0.5a
k, a a b=1
0.5b 0.5¢c 0.5b
c=0.5
a=
k, a b b a b
b=
a=3
ky a b a a b
b=2
0.5a a=3.5
k, a a b a
0.5b b=1.5
a=1
ks a b b b b
b=4
a=3
kg b a a b a
b=2
a=2
k- b a b b a
b=3
a=4
kg a a b a a
b=1
a=4
Ky a a a a a
b=1
a=2
kyo b a a b b
b=3
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Table 4-3 Selection Items of standard process

Q1= A=k Ag gt
a= 3.5
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k, Az WA Wi 71 AR
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Table 4-5 Designed factors of standard process for monitoring

Eie EU AR | wF | FF | A K,
a= 4
k, a a a b a a
b=1
a:
ky b a b b a b
b:
a=2
ks a b a b b b
b=3
L a=4
, a a a a a a
! b=1
Table 4-6 Selection Items of standard process for monitoring
A SIS ¢ Ad AR
a=4
b ARARCHEA 22 o a ARAE B
a=2
k, AR 7| b HE 7|
b=3
a:
ky A A - b | AFY ZE A
k| AR AARAE A7 T a=b a Q=73
- 72 -
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Table 4-7 Evaluation criteria of ECDIS

Environmental test

H/W [EC 60945 EMC Emission test

EMC Immunity test

[EC 60945 Ergonomic Principles

Performance test

ECDIS Back-up arrangement

ox, 2
off o

[EC 61174

RCDS Mode of Operation
SIW

Annex J

Navigational displays - General

[EC 62288 Navigational displays — Operational Information

Navigational displays — Chart display
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(Type Approval)

Fig. 4-5 Conceptual diagram of Type Approval

mebA, G459l Wrhge TA & & o 2 37 g2 ofeel Ao
TA=P, M, i, @

TA : Type Approval
P, : Product Performance

M, : Manufacturing Capacity
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_ Y(BET,+ PT;+ PT)) @
p_ n(i+j+k) --------------------------

ET : Environment Test
PT : Performance Test
i : IEC 60945 Alq &=
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kE : IEC 62288 Al§ &=
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ET;, PTj, PT, ..=pass :1
ET,,PT;, PT,,...= fail : 0
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_g]
35 o] fs; S sjoF wol AFHS bl FAY 5 Atk AE A

c

- Performance Document

C, : Manufacturing Document
i AF 7le S AR &

o
jAESY W AR G
% )

p=n

h
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E_'_

o
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D AT Tl oA e BE 0
i) BEAI AL =0:1
0 < BAT Abak < % 05
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Table 4-8 Evaluation table of production capacity
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“EbgEttt” = Ak oo ® Ao uf, 05 o BHrME we FEo] A
o BhE 9A X Aeels A F vt 288 o R wdd

o

21 Dol wet AAF F #AEE Wolok st JAY A -f-ole Table 4-9 9

2
71% Faol wet Ar1AQ A AALE Fote A 3AHTE S WrEg Ha
[e])]
2R

A &4 sl td AF F5e At sAH dI T Hrie A
2 2] 5=( Process Capability Index, Cp )= H7}=2
= M7 felA a7EE 53 A5 Al g v
[e)
=

4
3

=

ol

o
oo ol of

kA Fa Mo] 9;0% %@ow "ol Agl k& ;e ste] CpolA ol
3 AeAWF Qs F= A57F e ol Cpk 2n Ao (917103

4>H

= 24 0), 6 o= Yepd

= W9 o
T #E F71E 483 32 Table 4-9 # 2. (Cp,

USL— LSL _ & 7ol 3] &3 =X (714 A7])

Cp= = = TA DA T e )

USL : Upper Specification Limit(7+2 *+3})
LSL : Lower Specification Limit(7+2 3&}3h)
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LSL K USL

Fig. 4-6 The basic graph of Cp

=% : CQE Academy - http://www.cqeacademy.com/

Cpk=(1—Kk)*Cp  cooeeeeeeeiieeaiarns (6)

Baol 4RHoR A9 A - u=T2 6)’

Faol SuHew A9W AS =L (6)"
g

(USL— LSL)
- 2 M AZHRgRHe) Aol
- (WSL—LsL) A AN A7
2
po B
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Centered Process
Cp=1
Cpk = 1

i}

i}

Off Center Process

Cp=1
Cpk = .67

LSL USL LSL USL
Fig. 4-7 Relation with Cp and Cpk graph
=%} : CQE Academy - http://www.cqeacademy.com/
Table 4-9 Criteria of judgment for process capacity

T Tt A dEs | AN EFE =
1.34 < Cpk < 1.67 o < 99.999943% | 0.000057% 13]
1.00 < Cpk < 1.33 T 99.9937% 0.0063% 13]
0.68 < Cpk < 1.00 HE % 99.73% 0.27% 23
0.00 < Cpk < 0.67 - 95.45% 4.5% 23]

dukx oz Cp 7} 1.33 o)A, 1.67 o7} == &
Table 4-9 T} Zo] ArE#y 712 AstYTh
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Table 4-10 Domestic criteria of process capacity

T Cha Siges o A
Cpk > 1.68 59 %< AEF 153}

1.34 < Cpk < 1.67 1= T TR8HY 43t

1.00 < Cpk < 1.33 2w b= A 9

0.68 < Cpk < 1.00 35 = FTAMNS 2 44 AHE

0.00 < Cpk < 0.67 4= o} - = TAMNS 2 44 AHE

A& 5o AAMEFANANZENECDS)S] & A2 FAHY Fol 7+20] 85+
5% utal & ol ofgf e} o] 2474 HIoJEE LS A5 3 THE AL
ool kAL

Table 4-11 Calculated data table of process

A 1 2 3 4 5 6 7 8 9 10 11 12

=%k | 835 | 84 | 843 | 85 | 84.7| 85.2 | 86.3 | 85.8 | 86.4 | 86.5 | 86.3 | 87

A 13 14 15 16 17 18 19 20 21 22 23 24

=7 %k | 86.8 | 88.1 | 88.4 | 83.3 | 89.2 | 885 | 88 | 87.6 | 86.3 | 86.5 | 86.1 | 85.7

T+4(SL) - 85

T4 7 $HUSL) : 90

724 3F$HLSL) - 80

H () : 86.438

E4HV) : 2.3085

EFH2Ho) : 1.5194

 USL—LSL  90—80 10
=65 " 15194 91162 0909
- 81 -

Collection @ kmou




L— — 86. .
USL—p_ 90—86.438 _ 3.5625 _ o .

3%¥1.5194  4.5582

COpk = Ty
wetA, AE2H FASHAAFE (.78 24 BE $£3Fo gt A 239 A}
S #Arr dQsity =3 U 7]Exe) wet 35 [ B dgdst] FA N
A9 A AQAHE Basit.

4.2.3 452 H7}

(M) 2 A& p,, M, o WE H7F SHS A2 JERRE ol o] 24 (3),
@} 2ol et 4 ok (D] Aol (3),de] H7F A& tdstds 25 &
A s Ad 210E ofge} Zrh

TA=P, M, i (M

0<TA< 1 : F2=¢ &4
TA=0 : ¥4< =944
u, +u
o TA<05 2 AAL B S FE
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< Designed standard process of Type Approval >
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< Standard process for Inspection >

v&’;’%\\\“‘; %,
k-] % '

A= 1%,—

< Standard process for Recognition of the designation business >

A AN

=3, AEET Azl tate] Briste 452

7 g2 tate] WA 5 A= AL ARsar. D45

A3 Bk AFe obes go] AYd + Utk
]

N

TA =P, M

TA : Type Approval
P, : Product Performance

M, : Manufacturing Capacity
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0<TA< 1 :

TA=0 :

M_wwo

C’mj!

Y(ET,+PT;+ PT,)
: Manufacturing Document

- Performance ‘Document

ET : Environment Test
PT : Performance Test

Mc = C’P/' :

CP
C"n ]

-
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