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Abstract

This cooperative education project presents the practical experience in the
desien and installation of a bilge alarm system. The student undertook the internship
at the Phrachulachomklao Naval Dockyard, Naval Dockyard Department, from August
18, 2025, to December 6, 2025. The work involved the processes of system design,
technical drafting, and supervision of equipment installation for the bilge alarm system.

Throughout the internship, the student received valuable guidance and
knowledge from experts in the Electrical and Electronics Design Division, Design
Department, Phrachulachomklao Naval Dockyard, Naval Dockyard Department.
This experience enhanced the student’s understanding of real-world engineering
practices, problem-solving skills, and' systematic working methods, which contributed
to the successful and efficient completion of the bilge alarm system design and

installation.
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- wuuUislH A8 (Power Plan)

- LUURAKENaa19 (Lighting Plan)
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- wuuRensiauangl@ay (Underground Plan)
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919838nwIAAY wseTuNinA105UNY
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Yosuneavuamasnm Tulaswu, Masuh, Adaflaindvewewmes, nszualvaniudiie,
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- SUazlDYALAIEIN (Lighting details)
- SUazldYAN1IREasAU (Grounding details)
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- 518auiBundu 9 (Miscellaneous details)
- 91882189ANINIF U (Standard details)
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- S1UaREANSRENBLRas (Motor connection details)
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- 'gﬂéf’m (Elevation)

- gﬂﬁm (Section)
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2.3 WSNNa3

\wosAnLusnNes (Circuit Breaker) niawsnnes Jugunsallesiuiaslniiein
nszualnAAursanseualningn9as aulaenisannssualiiinasannasianuainy
AnunAtusasiniln lneaslauarUnsasiuulisnlul® (@ndln-Unsieiia) siude@1unss
Jesasseludfidionszualuaiiuniiadisvualy danaldandududulonfiazidousnd

|
1=

fuvtis Trip (8gAanansszwing ON uaz OFF) ilevinsufluFeusesfazannsaloniden
nduluseldanildiduinlasidiusninesiedliléfuanuidenns feindugunsaliltiostu
nszualwiniAuniedmsaslisudoauind windafunsaifhdasdouvdsugunsallviile
yhmslmaasviednas lusaeiusninesannsafiaslavierorsesldviuiindsanudtym
auRnUnAlusTULLE Tneflusninesivauuy 1, 2, 3 vie 4 Ina

s v 1Y) a9 Yo o N &
wsninesivaneUseinnanunisidau Tnevane Aldiuialuiised

2.3.1 Miniature Circuit Breaker (MCB)

gﬂ‘ﬁ 2.12 Miniature Circuit Breaker (MCB)

- yiAvan: Jestunszualniiiu (Overload) waglnnansas (Short Circuit)
- NNV dnalnn1svineuluy Thermal Magnetic
- duanuiou (Thermal): Tduaulanze (Bimetallic Strip) Wedinssua
a I oA I3 Y .
WWuegssatlouduiaiuu waulavzaglnidalazUanisas (Trips) oon
- dulalndn (Magnetio): Tdvaaiausiwmaniua Weifnluidneas
(NszuagauINyiud) azasvauuulmvanussgeianalniivanisasedasiag
- mslgau: Wuideungadmsveiasiinerdunazensnidvduuindn
15 duusninesandesludpoumuuasaind1nsui995808M199 WU 2995HEIE719, 2995415
Y Y Y Y
(WUanli), M3019951AT83USTUDINA

[

- fnensewa: nelusessunsewaludnlaliiu 100 wouwUs



- Ussananunand@nisdn: dvate Type WU Type B (AN 3-5 1V1v09
NIzUannn), Type C (faN 5-10 Wi1voinszuanain), wag Type D (Andl 10-20 11909nI2ua
inn) Tne Type B waz C iunflenldludumld

2.3.2 Moulded Case Circuit Breaker (MCCB)

'
=

UM 2.13 Moulded Case Circuit Breaker (MCCB)

Y

- wuNndn: daanunseualiidniutazliindnlsasuifendu MCB wad

o [

ﬂ’;’]@Jﬁ’]ﬂJﬁﬂIuﬂ’li’iaﬂ%JUﬂ’i%LLﬂlWﬁTﬁQﬂﬂ’i?LLazﬁﬂ'Wﬁ AN1INUNTELASAI99T (Interrupting
Capacity, kA) ﬁajdﬂ’h
_ wdnnsve: Uy Thermal Magnetic Wagliuu Electronic trip Faflau
ameulunsiernszuaganssls
- M3l wngdmsvanmsmdlvduuintng, 159ugeamnssy, vy
Juwwusnines (Main Breaker) dmsuganglnmdnueta1ans (Main Distribution Board -
MDB) Bssipsnsnstiosfuiidudounasnsziags
~fifanszua: sosunsualndilefons 100 weuuds lUaudeszana 2500
wouwUs
2.3.3 Residual Current Devices (RCDs)
wininesnguiiiunistlesiudunsiedetin (g uastlostusadtoanlniiasiu
TnevhanuuundnnmaSeudisunseualiihflvadiuas masenainieas
2.3.3.1 Residual Current Circuit Breaker (RCCB) / ELCB (Earth Leakage

Circuit Breaker)



gﬂﬁ 2.14 Residual Current Circuit Breaker (RCCB)

WNAVaN: A5133UkazAn9asElananswalisIasRuwiniu luausadesiy
nsruaunse bidn9asta
nsldau: Aesdnssiniu MCB wie MCCB islvidnsdasiunasuduany el
2.3.3.2 « Residual Current Circuit Breaker with Overload protection (RCBO)
v A [ [~ & al wa U 3 1 L] a 1
wiivan: Wugunsalnswauantfinistesduns 3 egraliludaufiededn
asugu b Josiulviaw, Jeaiulniihdanss wasdesiulniy/lge
Y] 2 v oA a ) ° Y Y] v Y]
nsldau: Wudideniaseunguaulasadegeadmiunmsidnuluduin

91fe Tnanglununidesnnuau 1w e, 1eenss, viedmsuinsesinuigu

gﬂﬁ 2.15 Residual Current Circuit Breaker with Overload protection (RCBO)

2.3.4 Air Circuit Breaker (ACB)

wosiwesAniusnines iuusninesvunslvgfanlunguwesfnusninesussiulaii
#1 (Low Voltage Circuit Breakers) aunsasueisalui1lueiniafasenda Air Circuit
Breaker 4@ nSutloany a1eUsesnu (Main Feeder) wavanatou (Feeder) aasszuulniin
feuldnudumuusninesdmsuaussuulniinfisessnsanulasasowazauseiiody
1519 1UURsIRNEs (HVAC) Tulsenu eransuwnalvg seuvdednglul wazhA3ostia

Tl dwsuiesdlug MDB visedainduasn



LS B 111

E‘U‘ﬁ 2.16 Air Circuit Breaker (ACB)

- wthiivdn: wsninesunalngjdmiulesinasuundniinszuagunnuas
ADINIIANUNUNIUABNITUARAIIDTA

- wdnnsvheu: Wenimdusananslunisduensn (Arcing Chamber) 1iodl
N136N993

- msldeu: Tlulsanugpavnssuvunalng, 81A1589, vislsssuvuinlvg
Aindalug MDB faruudausmumug

[

- fiiANTgua: 5095UNsEUALAGININDY 6300 wouuUs

2.4 FAnTawIesFHNANY

Switching Power Supply wseorasunduludieves Switch Mode Power Supplies
(sMPS) huumdsinglniinssianssfiannsasnumnssduussiulingd ndaurudasssuludi
nszuaaduszugalinduusafuliinssuanssseiuildogaliussansnm

Tudinuszd1iu alndamneidnnateiiunumafgedneds Tasgninluldenily
puUnsaiBidnvsefindvannvansussinniidesnisunasdeliindsge W ndesnenfinnes
nsvimd w3eslvsans sudaedesldliiuazgunsaididnnseindvuiaidndu q Snunnune
fedufiamaindamnosdmmarslunisdendsnuieuiiay

mMautsssanmudnuaEnfinge dmsumInassanaudnuagnsiaiy
whlluTisuuuBmsing dsunnudandunsdeiiolunawureadudundn esn
Liamnsowdeuuanaisald Tas sMPs Aifldemiluiewaatu uvaiiu 3 Uszam wing Ae

2.4.1 wuy Front Mounting

dunisfadalaenisligunsaifings wu don ang iiedafnfugunsal Fedeuld
dosnniisngn auanusadon SMPS uuuild 2 suuuu Ao

2.4.1.1 wuuillnseu Enclosed iunuuiidouldausniigaidesainsien

Usgndn uazanunsaltlugaeulnsald uslimnefunuiideanisunasiiondsnud desns

A A 1
AFMULYDOBBYINUIN



gﬂﬁ 2.17 Switching Power Supply wuuliasou

2.4.1.2 uwuulUdes Open Frame asnsatluidu Supply 1deeasasdns w5e

wzaellenne wiaglimngdmivaudaeulna mszazlivasadey

U7 2.18 Switching Power Supply wuuiUzes

£ a o J

2.4.2 wuv Din Rail \unsinasndanniusisuuaige dednuisifenldsns DIN Rail

B ad = 1 = § v o = v

YA 35 WU, WseUNnzsendITetnun tagansauriugunsalidndusnalalaenss Fen
A & o £ = o v a o v 53 v A & J

\don SMPS wuull duludesdissdmsuinasme LanazlalaeesuuInfilannikuy Front

Mounting &agiinunneludaeulvsamdeuiniy

t

& oAl
Y5m |
~

E‘Uﬁ 2.19 Switching Power Supply AARaLUU Din-Rail



2.4.2 WU Adapter nnzd1msununifesiinisiadsug1eusee) luin15AnfAeas

=

Fapaaunsnidonaine1vesasll sULuUYes Adapter Nawsawiniugunsalvesnali

gnees wiedesiunsdelviinaunsaiia

gﬂﬁ 2.20 Switching Power Supply Wuu Adapter
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2.5 51a¢

a 4

5189 (Relay) Ao adndluiAldudmdn i lunistavseUantnduiaasaioenils

LY = 1

wihduda Fadudiuvsznovdrfgluszuuliihuazdidnnseind dnldlunisauauieas
SadUsenaumey 2 dundn A IRadIRLaTNUNaUNEa TneluLd99a1n9891190
aIANIAITUTIULNUNAN kazlanseualnihgnlewdiiuunain A AUINLLLAENT

Aamthdudaidmiu Werhnseudeen auuudmdnasmelwasniduiassndugeiuvuaiy

acia NC
( Normal Close )

HIhAuWaunada

uaana Qacia ¢ RUNduWa

(Common)
0SUHHAVTEIW

( Normal Open )
Hihduwaundida
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o qAsia NO 831370 Normal Open fa Mnkifinsinglulvineedsiadiniieruineu
wnevzlaifiniu
o qasa C 8011910 Common A YATINNABNIINWAEITIE LN

«  9ariD NC 6931910 Normal Close fe mindslsifinsinelulinesdiiadinieniineu
WAL AR Ut durEsLag

wihdudalusiaddniiandaninlii wu GuvSensuns wazaunsalalanuung

NO vieanuund NC iladiadlasundsnumiduia NO aslauasmiinduda NC sty

Udeelsinszualvarinuiss deTiadlallddelnuihduia NO aniTet uuasmiinduiia NC 1:n
Feagdndamenislvavesnszualyl

Swdivansusznn uiasUssandaaauifuaznsldouanzi waesoluiidy
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2.5.1 Siadwiimanluidh Electromechanical Relay LJusiaduszinniinulavosiian
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ATERUIT TN
o a ¢ & ¢ a N0 Y Y oo W | 2 4 a A A =
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