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Abstract

Electrical System is an important system in Navy ship. It supplied not only the electrical
power needed by all vital and non-vital equipment, both AC and DC systems, but also the
lishting throughout the ship. Therefore, well-designed electrical system for a newly- built
Navy ship is the first critical phase that will lead to an efficient production phase and good
functionality. This article presents author’s experiences on Electrical Design On the Job
Training (OJT) for Thai new Frigate Project being built in Daewoo Ship Building and Marine
Engineering (DSME), South Korea. The scope of the article gives the overview of Naval Ship
electrical design elements. The essential procedures that must be performed, knowledge

and experiences gained from this OJT are also described.

Keywords:Electrical System, Ship, Design ELement

1. arnadun yplugamisinesinonidiiuleaau
o 4w e oy ae  MAUNAIAIAAINIYNTNITEDTUTEIN
nawinizelaasunludeygninely uiem oY ‘ “

R, , o Useansg
Daewoo Shipbuilding & Marine Engineering

(DSME) @5150u3gsnma (i mals) ad195em3 msfevenmalulad (Transfer of Tech-

$1uu 2 Emaunu sasmstendhynlan wag Y89 On Job Training (OJT) Dueaumilsiidndy
sanVsAAmaunay finsulanuszsinislud ey imeudsn DSME fosilumsdnms
255é LAY 2561 AUATSU AUET 2 avfiansn | ANRUsEMIaIwavesnadiniseludiuvenis
sudunssavsiely Tassmsdavndndl 1 dilhe  8enuuUaseSeTadhivnan 10 wingnsusznay

szazaUszaa 5 U (2556 - 2561) Wuise MY

WINATNANNAGOAAT 123 UATUATIZINTVUY ¢ &ngn3 Project Engineering Management
Y I 1 I o a Aa

3,700 ¢ lagUszana dodnduisensinend o w&ngms Basic Design

38


Engineering
Textbox
คำสำคัญ:ระบบไฟฟ้า เรือรบ การออกแบบ

Engineering
Textbox


nangms Hull Design

nangms Machinery and Propulsion
nangms HVAC and Auxiliary System
nangms Hull outfitting

nangns Accommodation

nangms Electrical Design

v 0o N o b BRW

NaNgAs Armament
10. Mﬁﬂqmﬁ Electronics and Navigation

lagn1sinousuidnduinusen DSME
ANHNIUTTNMRLUTINADUNINYTIAM 2557 Usiae
wangas tdhatussuna 20-40 Ju fMdma

newmSeihSumstneustlupsatlvs 10 vdnans
U 23 Wi euladilenalyeusulu

Incheon
oI H

SaASIUIMSISVIBUULYISD
drudnermansuazinalulad
Uil 1 adui 1 Famau 2561

Royal Thai Naval Academy
Journal of Science and Technology
Vol 1 Issue 1, August 2018

nangnsvesnseaniuusyuulii (Electrical
Design) wardinnududld thauiuas
Usraunisaifild sunilunisinousuaded
naonaudadunn JoAniuluwiyuaneg lu
\igausiizeasnvesniseenuuuiigiBeuldaen
wnsndluunengfuilsluunanuiusiae
Wumsevsulu drsszeznanliuiudin dewd
IzLanfes1easdenludiuren1sesniuy
szuulwii fileuaznanisdoyailvess
DSME wazdoyahluvesFensinafiindsaing
lngday sely

2. DSME 1515035 ma: 119i1a21833niy
Wiuoy

-
Wonju

TR

South Korea

Daegu _

CH Rusan

Kitakyushu =
JEFLHN
-

Oits

L J
Kinmamntn

g‘uﬁ 1 LLamﬁeﬁ’waagj DSME

39



21sas3uIMISIsVBUULYISD
drudnerdransuazinalulad
Ui 1 aduit 1 damau 2561

Royal Thai Naval Academy
Journal of Science and Technology
Vol.1 Issue 1, August 2018

Daewoo Shipbuilding & Marine
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Description Particulars Remark
L.OA. Approx. 123 m
Main LBP Approx. 113.2 m
Dimension Breadth (mould) Approx. 14 4 m -
Depth (main deck) Approx. 8.0 m
Displacement Approx. 3,700 ton
2 x 5,920 kW (Diesel engine) CODAG
Propulsion 1x 21,600 kW (Gas turbine) (Combined Diesel
2 x CPP & Shafts And Gas)
Generator 4 x 830 kW -
Complement 135(+1)P (FSC Officer)
Ship Speed 18 / 30 knots Cruising/Maximum
Range 4.000 N.M. At cruising speed

M3 1 Yeyalnemluvesieniing

4. TUN5RNLUUAANNEARY : 815150437

nIaNYNNUaggls

ﬁm%’umﬁ"ﬂﬂﬁlﬁiﬁﬁﬂmuﬁmqéﬁums
ad193esuiindldonfiazidnlalainlaydnay
Junisadradesunieadnsenns Tuneuns
senuuufutunouiidauddiy Msoonuuy
Hulsndudesdldneuiieaueldifionsy
Tandieniu enausnsmsiuldinsuladidsoguu
ﬁyugmmawé’ﬂmimﬂmmmLLsuuwhmﬁ
Aerdes aumessuisensuduaina Suae
?iﬂwaiﬁ%'umiwam (Production) %ﬂLﬂu%umau
selUlunsadredetuiimusuiu ldesinig
whluslesnfiunswanlunds Seazvilinssuiu

a$radulumuiny

“nslAlURNaUSUTUNDUNITODNLUUTEUU
I luEesuiiu3em DSME ans15asgnvass
I a o cl'dd' a [ [
Juuseniigeadudulanlugnaivnisunis
P A aAa oA A = P
aseFenianudweie luanuiiuve ey

Hulomadia 2 Uszmsie Ussmsusnidulenna
fisnagldnsanaouilisuiisuesdanuives
sfuresn Tusdvesuunan nsvuauns Tudu
nseenuuussuulniluize nsdnedannsgiu
ileuniounnansiuatisls Ussmisi 2 15
Igilonasutendsiisndslifivdedslins v
Usulalumngauiuusuneeast” Lagnadann
1 ieulumsiineussidstilasulsmefismuany
sanudlanagyszaunisallunssuiunis
sonuuuszuulnilude Fweldnanlugisu
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TuftufllndiAeatug DSME Savilsidunszuiunis
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5. n1saanwuuszuutninluiEe : anuwuu
DSME

UINTFIUND19BY : U MTFIUN DSME 19

§redalunisesnwuuszuuliirludede
UIATTIUAINALATUIATTIUNDININLT B
a1515035N A (Republic of Korea (ROK)
Navy Standard) dmsusnasgiuanaLlsesn
B 3 ndvidng neuusniuenudoansiugiu
Aeatuauvasadelunisdisedinluge
Town ammm%@ﬁijzuﬁa (International Association
Classification Society : IACS) #3pUMN#IL5EN
é’?ua]dﬁ Class Fadorimiun (Requirements) #1199
rdedadanimunniodetaduiitydalily
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SOLAS (Safety Of Live At Sea) wag IMO
(International Marine Time Organization)
Tnpansnsaspinmaidu 1 lu 13 am%ﬂﬁuaq
IACS WFa1 Korean Register (KR) ﬂam/l 2
LUUﬂﬁﬂJVI@SUUWU%WU%@QW@ﬂﬂ?ﬁV]N'&ﬁ'Jﬂ'ﬁill
Tulfin Toun Institute of Electrical and Elec-
tronics Engineers (IEEE) Wag International
Electrotechnical Commission (IEC) wagng
anvhe \Wunguitluamdesnsmaenms T
Military Standard (MIL-STD) Waga1a331U
NeInEeasN (Naval Sea Systern Command:

Navsea)

N3TUIUNTTDNLUY (Design Process) :
nseenuuussuUlniludeiauiide iy
nseg 3 du luiesyuu (Electrical Systems)
$ULUY (Electrical Drawing) Lazd1unAINua
KUY (Desien Schedule) @evis 3 dquawd]
AMUFUNUS AULAEFUNUSAUNITEBNLUUYDS
SEUUBURIY

UM 5 uananmsanssuulniidngluce
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5.1 91us2UU (Electrical Systems)

syuulaihlute (Electrical Systems) Useneau
maszuuliii 2 ssuulaunszuuluiinszua
aau (AC) wazszuulniinszuanss (DC) wus
Audnwaiensisnuladu szuulnihmgs 440
VAC szuuluinmas(Power system) sguulwliin
WaadI19 (Lighting system) SguuAIUAY
(Control system) syuUdeans (communication
system) SEUUAISAUASIUNIRAUIULLLAEN
(Degaussing system) wag sruulodnunis
AnN3I9UFL38 (ICCP : Impressed Current
Cathodic Protection) fauandlugud 5 Tnely
uiavduituneunsAdunisie

5.1.1 szuulWiinn1ae 440 VAC 60 Hz 3
el

- Audnvuzveszuuliin (Electrical
Characteristics) 8198305511 [1]

. AB9NINT5ILATIEATENalHH A
(Electrical load analysis) laga148s
UnIgU [2] wag ROK [3] il
Gummmqlw%LLazaﬁ’wmuﬁuaasqmLvﬁ'aa
mdlalnih vueAnanseuavesasly
un @elvlun wneda aglndiseain
wrag el uun S eruLRslunuy
Soieldiuinanludelusmziie
Wgunn)

« IINININUA key-plan VBITTUUNT
dsnemadkilin (Electrical Distribution
System)

« YNNIATUINNTZUERR93T (Short Circuit
Calculation) Inensdannsgmu [4] uite
FmstusTARinNIELET Bus bar
Tuwnsanglwndn (Main switchboard:

MSB) wag aunsaidaatumaluil

. msanussiuanluagln (Voltage
Drop Calculation) lng198931013514
5] wiethuusznaulunisfiansan
mMuuaIuInRansTuavesana

. AmuagUnsaivan (Main Equipment)
Tusguu lawn MSB Load Center (LC)
way uHedelngonmieg

5.1.2 szuulniuasadng (Lighting Sys-

tem)

FOIATUINAIINADINITATADIFIN
(Illumination Calculation) Tuusay
AIUDAT9BWINIF I [6]

. ArsAnuassuulisatAunayly
dya1ad (Navigation & signal light)
91989119597 [6]

o Avuaszuulsudsadnelines
(Heli VLA light)

. Mvuagunsalvian lawa suuuulv

WasaINe (Lighting Fixture) IWiSoLAu

waEdYIN 19BN TZ I [6]

5.1.3 szuuA3uAu (Control System)

. izuumuwméaﬁﬂﬂwaj way 15eq
Al

o ArvunsruudosiuANLdeniy
(Damage System) a3z uU Fire alarm

. Muungunsaivian laun Integrated
Platform Management System (IPMS)
e Fire alarm

aq



5.1.4 szuulninszuanss DC Power System

o Aarznnsymalihszuulnnseuanss
(DC Power Electrical Load Analysis)
WofruAvUInUeIAIe IS 9N TE LA
(Rectifier) LLazmmarumemma%"

. Muuaszuvdsdelinseuanss taun
wieaneln 24 VDC Rectifier wag
LUALADS

515 szuulnindeans (Communication

power System)

- Basiziinrsznisliinszuudeans
(Communication Load Analysis) i
ﬁmummmaﬂm%mﬂaﬂm’mﬁ
(Frequency Converter) nilauilas
(Communication Transformer) @1%5u
syuullfideans

. AmungUnsaimdn laun Frequency
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5.1.6 95UV Degaussing System

« Magnetic Signature Modeling
« Degaussing Coil Lay-out Design/
Degaussing Coil Arrangement

5.1.7 ICCP System

. N1599NLUVDIUIZTNOUTZUUAUNIT
fnnsauntae (ICCP Equipment

Composition Design)

5.2 97uruU (Electrical Drawing) 91U Elec-

trical Drawing Huusgnauluaiy

5.2.1 System Wiring Diagram Wuns

hussuLtiunaenensenuduLuu Wiring
Diagram U8I5zUUANNY AaRI9e19uaslum1919
7l 2 WU wuU wiring diagram ve3szUULN
440VAC szuulnl DC wag szuulniasaing

Converter Wusa8lw Transformer Wuduy
DWGNO DRAWING TITLE START | FINISH == AL
SUBMIT | RECEIVE | SUBMIT | RECEIVE
DA310E002 | Wiring Diagram of AC 440V Power System
DA313E001 | Wiring Diagram of DC Power System
DA252E001 | Wiring Diagram of IPMS
DA252E002 | Wiring Diagram of EPCC
DA252E003 | Wiring Diagram of DCC
DA252E004 | Wiring Diagram of ACC
DA330E001 | Wiring Diagram of Lighting System
DA426E001 | Wiring Diagram of Elec. Navigation system
DA422E001 | Wiring Diagram of Navigation & Signal
Lighting System
DA588E001 | Wiring Diagram of VLA System
DA436E001 | Wiring Diagram of Fire Detection System
DA4T5EQ01 | Wiring Diagram of Degaussing System
DA252E005 | Wiring Diagram of Steering Gear & Auto Pilot
DA314EQ01 | Wiring Diagram of Communication Power
System
DA633E001 | Wiring Diagram of ICCP & MGPS System

A15197 2 UaRI9E19518T Wiring Diagram vasszuulniliaigg

a5



21sas3uIMISIsVBUULYISD
drudnerdransuazinalulad
Ui 1 aduit 1 damau 2561

Royal Thai Naval Academy

W Journal of Science and Technology
Vol.1 Issue 1, August 2018

maéfmmwaqmi’mﬁ 2 9zuanaiuii Susuiu
A9 (Start) way ’Juwauam (Finish) “lJa\iﬂ’]if\]@Wl’l
wiring diagram LAaEI18N1T samm'sumaq
(submit) 19 C ass miumuwmam Korean
Register (KR) Werinissuses (Approve) kuu
wiring Tunazuiildsunduan VNANUYINER
wansSufiasl owner szwmamﬂawwmima
AMNENIIUASIINTULNAN (hea.aulnin)

5.2.2 wuumsdnnsgunsalluEe (General
Arrangement: GA) Wuwuu Drawing ﬁLLEﬁm
G‘hmeﬂﬂiifmmwaqqﬁﬂiaﬁmaﬂuuﬁummﬁ’]
Gouazlutiowingg fadegndlunmsned 3 wu
wuun1sIneeunsalluinuuaafndnves
159 (Arrangement of Elec. Equipment in

Main Deck) #9M19puNATanwuzLAgITuiU

¥83 5. fiUszdegil DSME paenraanatves  A15199 2
dyeytinevinn1IsuTesuULaz IUNSUNaY
DWGNO DRAWING TITLE START | FINISH s i
SUBMIT | RECEIVE | SUBMIT | RECEIVE

DA310E010 | Arrangement of Electric Maintenance Room

DA313E002 | Arrangement of Battery & Battery Charging
Room

DA310E011 | Arrangement of Elec. Distribution Center

DA310E003 | Arrangement of Elec. Equipment in G/T & RT
Room

DA310E004 | Arrangement of Elec. Equipment in AMR &
D/E Room

DA310E005 | Arrangement of Elec. Equipment in 2nd |
Platform & hold

DA310EQ06 | Arrangement of Elec. Equipment in 1st
Platform

DA310EQ07 | Arrangement of Elec. Equipment in Main
deck

DA310EQ08 | Arrangement of Elec. Equipment in 01 level

DA310EQ09 | Arrangement of Elec. Equipment in 02 &
Above Level

DA304EQ01 | Arrangement of Main Cable Way

DA400EQ01 | Arrangement of Pilot House & Chart Room

DA426E002 | Arrangement of IC & Gyro Room

DA252EQ006 | Arrangement of Central Control Station

DA588EQ03 | Arrangement of Helicopter Control Station

DA422E002 | Arrangement of Navigation & Signal Light

DA330E002 | Arrangement of Lighting Fixture

DA436E003 | Arrangement of Fire Detector System

DA588EQ02 | Arrangement of VLA Light

DA314EQ02 | Arrangement of Power Converter Room

DA633E002 | Arrangement of ICCP Anode/Ref Cell & Echo
Sounder & Speed Log Transducer

DA330E003 | Arrangement of Dressing Light

M99 3 waneiiegeenIINMsinsgUnsallitih (Arrangement) vassyuulyiiiigngg
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5.2.3 WUUNMSAIUILLATNSAARIANGT
FasoendlumTeit 4 Wy MATIERATEN
W1 (Electrical Load Analysis: ELA) A13
AurnLsssuanlugigl (Voltage Drop
Calculation) Lagn13ATUINNIZLERA93T (Short
Circuit Calculation) tJufu n19a1uvI84
mefidnuasiontu a2
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5.3.2 Wiring Diagram ﬁgwmﬁaqaiﬂﬁ
nna.auliin 6 Wheunau S/C
AT 4 LARITIBEINTIBNNTNITAILIAI
29955 UUINH15.3.3 DSME #935U509 Vendor
Drawing 5 eussanou S/C

5.3.4 WUU General Arrangement 914%1/
fo9dal nea.Aaulnin 5 Weuneu S/C

DWGNO DRAWING TITLE START | FINISH e LS
SUBMIT | RECEIVE | SUBMIT | RECEIVE
DA310E001 | Key Plan of Main Electric Power System
DA436E002 | Alarm & Wiring system
DA304E002 | Installation Standard of Cable & Electric
Equipment
DR310E002 | Voltage drop Calculation
DR310E001 | Electric Power load Analysis
DR310E003 | Short Circuit Calculation
DR330E001 Illumination Calculation
DR252E001 | IPMS Measuring Point
DR314E001 | Cable List
DA323E001 Diagram of Casualty Power System

A15197 4 Lanweg199IMIMsAUIMAgvesszuU L

5.2.4 wuuvasgunsallwia (Vendor
Drawing) tduuuuiiuniugunsaliinig DSME
dewe3191nET w1y (Supplier 138 Vendor)

5.3 IUNITAINUANITINUALIY (Electrical
System Design Schedule) Usznaulusig
wLTidesRasarlEIuS T UNuauT 1 uay
2 Weldiunanulagessunounduazsudieln

5.3.1 nMsiseausussnuuulu 2 diu
usnuazaslin nea. sl 989 19.Ship Owner)
9 WpunauiusnLauIman (Steal Cutting: S/C)

ar

5.3.5 wwnsgiumshnasgunsalluiiuas
a1¢ln (Installation Standard) @aasLduns
Tasadu 5 Wounou S/C

5.3.6 wnumstauangl (Cable Plan) 4o
wsnuazndl 2 siesriiunisliiasadu 4 weu
= ! o L
Wag 2 Wiau fau S/C mua1iy

5.3.7 WHUNITRN1UDIR99 (Hole Plan)
Foarniunislmasadu 7 davineu S/C vl
PlUlglunsnan

5.3.8 wuun13AnAsgUnsal (Installation
Drawing) fosndunisliiasadunaunis

Usgnau block Uszunad 7 dUani
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5.3.9 WUU GA fasasauiiatinluvinau 6
UM viaaa1n S/C

5.3.10 Wiring Diagram fauiasauiiotily
19U 5 dUaY agann S/C

5.3.11 LUUKAZN3ANAY Cable Tray (Main
Cable Tray Drawing) fosasafiounluvieu
23 Junau S/C

6. ungasy

Aeulaiilontalulineuss (On Job Train-
ing: OJT) TusunsesnuuuiigradaDaewoo
Shipbuilding & Marine Engineering (DSME)
mﬁﬁm%’gmmﬁ%uﬁua'auwﬁﬂué’ﬁyimﬁ
NoIiNEe1197919% DSME @51a5ensinn 1 a1
TnewlomansefigiBeutunuonaduduam

LONE1591999

FMveINITTUIUNTERnLUUTTUU Wi TuS ovl
SinmdnildsUsznoudietuneunazdides
atiunsnateUsensmeiy  Badinivane
duresesdarusludunisoonuuuiidaniy
adendstuanuimudlaigFeuegneu
nsladnsuniseusuiililasuasdaiuilig
333 wavwadalulg vonaniinsl@Beusy
U3nmgde DSME yhlwlditunsdnnsiiass
F1uAUUADANELAZN1SNAANDAAIUET
sruneAuazaIntunsadsSefiasuniuuay
fuady Snitaldlueuvauiininangunsal
i flasfnddluderSinadidanlidunmn
MSNARLAZANIVAFDU AuraneTiaaamani
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[1]  MIL-STD-1399 SECTION 300B “DEPARTMENT OF DEFENSE INTERFACE STANDARD
SECTION 300B ELECTRIC POWER, ALTERNATING CURRENT”.
[2]  NAVAL SEA SYSTEMS COMMAND “DDS 310-1 REV 1 ELECTRICAL POWER LOAD ANALYSIS

(EPLA) FOR SURFACE SHIPS™.

[3]  REPUBLIC OK KOREA (ROK) NAVY STANDARD.
[4] IEC 61363-1 PART 1 “PROCEDURES FOR CALCULATING SHORT-CIRCUIT CURRENTS IN

THREE-PHASE A.C.

[5]  MIL-HDBK-299(SH) “CABLE COMPARISON HANDBOOK DATA PERTAINING TO ELECTRIC

SHIPBOARD CABLE”.

[6] MIL-HDBK-289(SH) “LIGHTING ON NAVAL SHIPS (METRIC)”.
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