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# # 6187201020 : MAJOR MARITIME ADMINISTRATION
KEYWORD: Specifications of Surface Ship, Oil Spills, The Logic of Force Planning, Globalization, Non-Traditional Threat,
The National Maritime Security Plan
Tanakan Sitthiwong : THE APPROPRIATE CHARACTERISTIC OF THE ROYAL THAI NAVY SHIP FOR OPERATE AND SUPPORT
COMBATING OIL SPILLS AT THAI SEA. Advisor: Prof. Padermsak Jarayabhand, Ph.D.

This descriptive research is aimed to determine the general specifications of surface ships for the Royal Thai Navy to
support role as an operation unit and oil spill in the sea; where the scope of oil spills is between tier level 1 to 2. This will provide
the RTN, proper tools to accommodate the mission aligning with the strategy in creating the balance between uses of their resource
to effectively protect the marine environment proposed under the National Maritime Security Plan. The logical step leads to the

application of Force Planning Process being applied as a framework of this research.

It is found that globalization has created a non-traditional threat to the marine environment from oil spills, hence,
Thailand is still at risk of being affected by oil spills, regularly. The operation plan to the problem still lacks of modern approach to
adapt according to the changing environment. Operational tools of the RTN to fulfill such responsibilities are also limited over the
potential risky areas. It is also found that Thailand is only capable to cope with the problem at a superficial level. In this research,
new technology has been studied to apply for the mission to eliminate oil spill in the sea along with determining ship specification
that is appropriate to the area, weather, and type of oil; such as oil spill detector, robot, oil booms, and various types of oil
skimmers. The early preparation concepts to cope with the oil spills, are (a) a short termed improvement of some current existing
the RTN ships to have related capabilities to combat as much as possible the very likely occurring oil spill; and (b) a long termed
procuring new surface ships that are appropriate designed for this purpose - versatile - with various capabilities to be able to support
various missions. The ship must be durable to the sea state 3, have continuous speed up to 12 knots, and operate under the water
at least 10 meters deep. Moreover, the ship needs to have sufficient space to install equipment and tools to eliminate oil spill and
extinguish outside, as well as temporarily assist victims at the sea and send them back for necessary medical treatments. For the
surveillance system, it must be able to monitor and prove the target with an efficient visual. It must have a communication system
that can cover all frequency of long-distance connection via the satellite. Every system should have high reliability, however, the
naval specification is only a high-level concept without delving into technical detail. Besides, the research has additional suggestions
as follows. The Royal Thai Navy should develop knowledge on oil spill combatting in the sea with the force who is responsible for
developing materials. Other factors of the starry to ensure it can achieve the national maritime objectives should be reviewed.
Thailand should also urgently improve and renew the present marine oil pollution prevention and elimination plans, as well as
procure equipment and ships, and eliminate oil stain in the sea in the risky area to oil spills. The guideline for ship development and
improvement must be considered based on its suitability, cost, and additional technical details. However, procuring new ships for the
navy, the RTN should apply the transformation strategy into force to procure munitions for appropriate tools being compatible with
other missions aside from the national defense mission. The ships can be divided into 3 sizes; 90, 70 and less than 40 m in lengths,

respectively. The 70 and less than 40 m in length are the most appropriate sizes.

Field of Study: Maritime Administration Student's Signature ........c..cccoeeeveeci

Academic Year: 2019 Advisor's Signature .........ccccoeevieeunen.
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Step 3: Formulate Strategy
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STRATEGY AND FORCE PLANNING FRAMEWORK

o "

CURRENT FUTURE
SECURITY NATIONAL INTERESTS SECURITY
ENVIRONMENT ENVIRONNENT
RESOURCE NATIONAL OBJECTIVES TECHNOLOGY

CONSTRAINTS

;P NATIONAL SECURITY Q
h‘» STRATEGY ﬁ

POLITICAL ECONOMIC MILITARY
INFORMATION CULTURE
ALLIES

FRIENDLY
NATIONS

THREATS

CHALLENGES

NATIONAL MILITARY
INTERNATIONAL
VULNERABILITI
LN & STRATEGY INSTITUTIONS
FISCAL & PROGRAM
OPPORTUNITIES /] GUIDANCE N NONSTATE
CPERATIONAL CURRENT & DESIRED CPERATICNAL AGTORS

CHALLENGES CAPABILITIES CONCEPTS

ASSESSMENT
DEFICIENCIES & RISKS
ALTERNATIVES
PROGRAMMED FOR CES
AVAILABLE FORCES
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* Means -
+ Technology Operational
* Doctrine Concepts
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Size Oglc 0 military competition
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W Force &
. Required
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eql#r_e‘ ‘u}pa L implement operational
geopolitical context (scenarios) concepts

* Budget constraints

* Risk Force Characteristics
» Operational - Generic capabilities across

> Force the spectrum of conflict

» Budget
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AN5197 4.2 USUNaUER U LALLAENISIULUUSITUTIR haZNISHNISLA89u8Ee We2554 — 2560

(138 - 1,000 F)

U (w.a) 2554 2555 2556 2557 2558 2559 2560

JUsIIUYIA 1,610.4 | 1,500.2 | 1,614.5 | 1,488.3 | 1,317.2 | 1,343.3 | 1,300.4

mstnnziFsei 817.0 | 817.7 | 561.5 | 482.6 508.7 499.6 480.7
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AT 4.3 RUTUNELAY W.A.2543 2547 2552 Wag 2557

(e - 19)
U (w.6.)
A9IUIN
2543 2547 2552 2557
A9 59,482.23 57,503.64 61,974.19 59,727.02
s 78,580.35 73,711.93 75,428.91 82,594.79
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o U (w.e.)
9%IN
2543 2547 2552 2557

PRGN 11,764.01 8,709.45 11,283.57 10,190.83
WaYy3 4,547.87 4,510.31 5,554.41 4,551.71
2LTUNT 10,918.00 7,812.00 7,309.00 7,585.00
aunsusng 7,216.00 9,164.00 12,524.00 10,643.00
NJANNUNIUAT 3,249.09 2,537.28 3,351.79 2,526.50
AUNIAAT 19,253.00 14,909.00 25,257.00 20,386.00
AUVTAIATIY 15,957.00 14,112.00 14,273.00 18,247.00
WWYTYS 19,166.00 6,551.00 18,569.00 14,840.00
UsgAIUAITUS 3,122.00 2,706.00 1,709.00 1,507.00
UUNT 45,291.80 40,535.39 32,240.11 37,001.35
g31ugsendl 58,127.04 32,510.28 46,574.20 47,829.71
UATAITITNINY 59,876.00 66,099.00 73,550.00 80,922.00
g 1,354.38 2,041.03 399.98 445.72
9787 21,805.11 6,395.08 7,991.95 17,178.75
Unpnil 26,439.87 23,228.84 21,993.68 17,405.86
U3 NA - 113.00 184.00 75.00
ITUDY 245,822.00 215,603.00 223,639.00 225,890.00
W91 262,736.00 271,628.00 275,317.00 274,401.00
e 11,725.00 10,593.00 12,327.00 13,446.00
nsed 219,338.00 224,217.00 218,186.00 213,646
»3 223,677.00 204,642.00 220,976.00 211,625.00
ana 245,822.00 215,603.00 223,639.00 225,890.00
i%uﬁﬂﬂuﬂ 1,655,269.75 1,515,435.23 1,594,251.79 1,598,555.24
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& o v W X 4 '
AUl Janin wun (13) A0
A 6,350.20 doulnsy - auysaluunan
g17lneils unys 2,046.10 auysalidntos - auysaln
Ay iueen 2809 11,924.40 auysalvmunans - auysalidniles
YAY3 5,705.70 auysalvmunand - auysalidniley
WYIY3 30.00 auysalintos
. UsgauAsdus 20.50 auysalintos
amlvenouuu -
YAUNT 11,401.10 auyIniunNang
g31ug3ondl 17,820.40 auysai
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Umendl 2,351.60 auysalidniley
UIBN4 151.90 auysaiUIunans
L. JEUDI 2,272.00 auysaiuIunans
nziadunty . —— —
Wae 24,716.50 auysalidntos - auysald
mauuu @ 6 @ L4 cal
Qe 5,823.30 auysalidntos - auysald
auysaldntios — auyseld
o nsxd 30,958.20 Y
nziadunty (UneiufideuInsuws1wgNIUNIL)
MOUAN n3a 33,066.50 auysalUuNa - auysaia
ana 2,796.30 auysaldntios
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F15199 4.5 annunnANNaNysalveduIlENTIUSnMYeRmsiaresUsemalng w.m.2558

Aufuun AnduvauIUzn5e (Fogaz) Tuanneng 9
Jmin Usn1% | qyysafd L | dwysal | \Henne
(13) wn | O nene | T | ain
wwalzn$eilesnalne
7370 17,758 1.5 21 18.5 335 a4.5
N3 766 0 7.4 28.8 49.1 14.7
2009 3,151 5.6 175 37.2 28.7 11.0
a3 6,472 2.7 9.3 32.0 26.3 29.7
UT2aIURAITUS 1,450 0.1 2.6 227 50.3 24.3
BN 9,165 2.9 35 13.1 30.0 50.5
g3l 36,169 0.5 1.0 10.4 333 54.9
UATATEITUTIY 412 56.9 24.6 115 0 7.0
qavan 167 22.4 15.2 36.7 0 25.6
wuauzn¥eilesnalng
Unnnd 80 66.7 333 0 0 0
wuauznYeilmeiadunisiu
YU 2,828 0 0 2.6 18.3 79.1
W9 26,126 1.0 0.7 7.1 20.8 70.3
Qi 13,932 0.3 1.2 15.6 20.6 62.3
nsed 14,039 0.2 0.7 13.4 37.0 48.8
8 3,013 0.6 0.4 14.7 28.1 56.3
ana 13,427 9.8 19.0 38.3 20.4 12.5
sweszmA | 148,954 2.0 3.7 159 28.3 50.1
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o o mmgaﬂﬁ'u STATE OF mwgdﬂﬁlu

anwazfiomea NS <EA .
Neaadu (Clam or Glassy) 0 0 0
yeianas (Rippled) 0.0 - 0.1 1 0.0-03
nelalieu (Smooth) fadusyasn (Wavelets) 01-05 2 03-15
AauEnTTae (Slight) 0.5 1.25 3 15 - 4.0
pAuULNaNs (Moderate) 1.25 - 2.50 4 4-8
Adudn (Rough) 2.50 - 4.0 5 8- 13
AAudAIN (Very Rough) 4-6 6 13 - 20
advlvig) (High) 6-9 7 20 - 30
advlviglun (Very High) 9-14 8 30 - 46
nziat1 (Phenominal) 11N 14 9 11NN 46
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Usgansarnnisldauianasdduegivgvnuuvesjuiniidiume  ludmnisldnueios
Aunagi (Skimmer) wunaNanunsalumsgaiuasviiuazana flenugana
Wuduuie funssuadifidma  MedannsfinudmudnitvsednsnmvesaisdgaLiu
Asuidutuddnvaziany Jadurnauanmaiaudnanuaunsaves Skimmer nandfe

o & 3 o a 3 < = <

vnasssansaivaTudduldluaniigaduanasunity TurazuiwaIesenagaiiy
aruddiulunelalatiaseiu Sea states 5 wio 6 AU (AMUGRALLINNTY 3 AT U

=

ANULSIANNINNTY 15 lWAT/AUNT $158 30 knots) satiunisiiveyaiiieanaazielialunse

Y

oY

[y

donldgunuuaes Skimmer legnamungauiuaiu uaznszuain duaiiinisgaiuasiu

PafuAnAuTILSTIUTEANS NN

N k4 o w YR 1 LY ’6’ LY = a .
#1319 4.7 suamﬂmLLazﬂﬁ]fﬂ&l‘waamamam’immiwumﬂumma INNITANWYIVUILIU Prince

William Sound kazustiadnig Hitchinbrook (Alaska)

Green Yellow Red
Environmental Response Response Response Not
Factor Not Impaired Impaired Possible/Effective
Wind (speed 0to <21 21 to <30 > 30 (>15 m/s)
in Knots) (m/s) (0 to <10 mvs) (10 to <15 m/s)
Sea State <1 1to <2 >2
(waves in if wave steepness  also considered also considered

metres)

considered

wave steepness

wave steep ness

Temperature (°C)

> — 3°C

—8°Cto —3°C and
wind speed >12

<—8°C and wind
speed >5 knots

knots (6 m/s) (3 m/s)
Visibility (km) >0.8 (day light) 0.4 t0 0.08 <0.4
Combination of Factors
Green not present Red

if all factors are
green if only one
factor yellow

any factor is red
if two or more
are yellow

11 : Fingas (2010)
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JUT 4.22 159782931 Uagl3anadess

4 : Thaiseafarer (2563)

2. YATOVANMANAT WU 2 @1 UTENRUMEY ISOVAINLANENT havl3e
VANLIAUTHANITOAINYIUIANGN (8an.) dasiavanlunisaduayunisiisesuannlng
W1 - sananviLTiBulse MsAulndsluenguin wazn1syieinielTefidadenanmeia
suiatiuayunsiavdnauiniulunsiauinesnGe wasyerwnglsanuasaiiiveanie

5 o a Y o a4 o &
ATV TRadnuasiluvese Al
2.1 ANUYNIRREAN 25 1n3

2.2 Anunde (@unnieiian) 8.5 1UA3



23 Sasiuhan 4.6
24 syaduih 328
2.5 ANILSIGIER 10
2.6 AMAMaUsEINEe 22
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4 : Thaiseafarer (2563)
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4.5.4.1 YsSnALLaLde

Maritime Institute Of Malaysia (2020) lAna189N UNN1INZ@VBIUTENANLALTY
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gnuuskentaenziaiulivinlidumidagnuenosnunlugium uwasesnin niwensssuws
wazAnasunimeiavesadeiulaind diud Ay g ndmenisiauiussmalagianis
agganTullesdey wasfiwessuwd Jadududfidesninniign Aunin1sAsEnIng
Uszrdulngvewna@ailunisvudeduimmeiadundn yhlbiasegionimziaves
unadeidndunanduduraswlulssma (GDP) dsuszuiasesay 20 Maldssuds

elAaNNISYiRINImZIaLaz8iladnee



140

Ussimauialdold §a v unuiuiedumansaiun Tuii luauinateuauuzasn
fundausniilel a.a.1975 wdmndulddnsusulsadlel a.a1989 uaz 2000 MmN
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nsuAswaInden (Department of Environment : DOE) iumiaeufiaveudn Ufvamssauiy
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Department of Environment (DOE)

Marine Department

Fisheries Department

Meteorological Services Department

CHIENIECREN

Royal Malaysian Navy




fdui wirgauniniadg wazenvulu NOSCC
6. Royal Malaysian Air Force
7. Royal Malaysian Police
8. Royal Malaysian Customs Department & Excise
9. Immigration Department
10. Foreign Office
11. Malaysian Maritime Enforcement Agency (MMEA)
12. National Security Division
13. Malaysia Export Exhibition Centre (MEEC), Lumut
14. Petroliam Nasional Berhad (PETRONAS)
15. Fire and Rescue Department
16. Royal Malaysian Police Air Wing Unit
17. Petroleum Industry of Malaysia Mutual Aid Group HQ (PIMMAG)
18. | Department of Marine Parks Malaysia (DMPM)
19. Department of Wildlife and National Parks
20. National Disaster Management Agency (NADMA)
21. Eastern Sabah Security Command

fi1 : Petroleum Industry Of Malaysia Mutual Aid Group :PIMMAG (2019)
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Uszimannadeiinszuiunisnauaussdawmanisainsuiusvanuuwnurdnuaiuiieqin

Y3 ULkAIBR (NOSCP) LLamﬂé’vﬁ"@gﬂﬁ 4.25


https://en.wikipedia.org/wiki/Royal_Malaysian_Police_Air_Wing_Unit
http://www.adrc.asia/acdr/2017/documents/7%20Malaysia%20National%20Disaster%20Management%20Agency%20(NADMA)%20and%20its%20philosophy,%20Mr.%20Zainal%20Azman%20Bin%20Abu%20Seman,%20Deputy%20Director%20General,%20NADMA.pdf
https://en.wikipedia.org/wiki/Eastern_Sabah_Security_Command
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Oil spill

FIrsTTIER
Local Response

Is the response of oil spill from
No  ————___ portareas or local oil industry?

Yes

Equipment and manpower
capability?

‘ Yes

A

Activate local oil spill contingency plan

Has the spill spread beyond
local area?

Yes

SeconD TIER Y
Area Response

Equipment and manpower
capability?

Activate Operation Committee or Straits of
Malacca contingency plan

F Y

Has the spill spread to
neighboring countries?

Yes
THIRD TIER . e .
Regional Response | Activate National Qil Spill Contingency Plan
.
Implement

JUT 4.25 nszuiunsneuaussiawmnnisalindiusiivalusedusing g vassemaniaige

41 : Rahmat (1995)
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Unsideuvesualde (The Petroleum Industry of Malaysia Mutual Aid Group :PIMMAG)
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Tok Bali Base Labuan Base ._'
69 KB
. 2R Miri Base 4

21 KB
Kerteh Base

7KB

Kemaman Base
45 KB

Kuching Base
8KB

Port Dickson
Base 74 KB

Oil Booms Skimmers Dispersants
12,000 meters 75 skimmer/pumps 1500 drums

of oil boom of dispersant

<7 0 O

Storage Absorbents Staffs & Bases
1300 m? of 1700 bales of 34 competent staff
®West PM mEastPM  m Sabah/ Sarawak temporary storage absorbent 8 bases

JUN 4.26 Anmnuanunsalunisnevauesamanisaiinduiilvarengs PIMMAG

fis : Petroleum Industry Of Malaysia Mutual Aid Group :PIMMAG (2019)
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‘Port Dickson Base
29 Feb 2016

JU7 4.27 asafiugunsaldmsurdnemuiniusiluavesngy PIMMAG Tu Port Dickson Base

fis : Petroleum Industry Of Malaysia Mutual Aid Group :PIMMAG (2019)
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DIRECTOR GENERAL OF MARINE

DEPUTY DIRECTOR GENERAL

l . . .

POLICY AND CORPORATE MARITIME INDUSTRIAL SAFETY OF NAVIGATION SEAMEN AFFAIRS
SERVICES DIVISION CONTROL DIVISION DIVISION AND PORT DIVISION
\4
2 y y y
NORTHERN CENTRAL SOUTHERN EASTERN LABUAN & SOUTH
REGION REGION REGION REGION CHINASEA REGION

d' v (% [ ¥ 1} =
E‘UVI 4.28 NIN159ABIANTVBINTULINNINNLALLYEY

i : Marine Department Malaysia (2020)
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PAJ — PETROLEUM ASSOCIATION OF JAPAN
PIMMAG - PETROLEUM INDUSTRY OF MALAYSIA MUTUAL AID GROUP
MARDEP MARDEP MARDEP - MARINE DEPARTMENT

0.3 KB 12 KB

g‘U‘ﬁ 4.29 Location And Capability Of Oil Spill Contingency Equipment In Malaysia
fi31 : Ghani (2004)
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https://en.wikipedia.org/wiki/National_Institute_of_Aeronautics_and_Space
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National Team pfF——=—=—=——-— =P Other Countries
National Command and Control Center
> (PUSKODALNAS)
4 DGST
Regional Team (Mission Coordinator Tier lI)

\ 4

Port Administrator Coordinator

A 4

(Mission Coordinator Tier Il)

l

Port Administrator

Local Team

(Mission Coordinator Tier I)

oscC

'
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JUN 4.31 wnAalunisnevauewamanisaiiiuiilvavesdulaiide

i1 : Directorate General Of Sea Transporttation (2011)
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WORKING AREA OF REFINERY UNIT

RU Il Dumai

RU Il Plaju
o RU IV Cilacap
O RU V Balikpapan
o RU VI Balongan ‘
.. RUVilKasim
Capacity: 170 MBCD Capacity: 118 MBCD Capacity: 348 MBCD Capacity: 260 MBCD Capacity: 125 MBCD Capacity: 10 MBCD
Unit Processes: Unit Processes: Unit Processes: Unit Processes: Unit Processes: Unit Processes:
1CDU 1CDU 1CDU 1CoU 1CDU 1CDU
2HW 2HVU 2HWU 2HVU 2 ARHDM 2 Platformer
3 Platformer 3FCCU 3 3 Hydro Cracker Unit 3RCC 3 Naphtha Treater
4 Hydro Cracker Unit 4 Gas Plant 4 Naphtha Treater 4 Platformer 4 Catalytic Cond. Unit
5 Naphtha Treater 5 Gasoll Treater 5 Naphtha Treater 5 Penex
6 Gasoil Treater 6 Lube Oil Complex 8 Gasoil Treater 6 Kero Treater
7 Delay Coker Unit 7 Paraxylene Complex 7 LPG Recovery 7 Naphtha Treater
8 Calciner 8 Sulfur Recovery Unit 8 Gasoil Treater

9RFCC 90CU

10 PRU

U 4.32 qaiindlsandutlnsifenyaau3sm PERTAMINA

i1 : PERTAMINA (2020)
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BRUNES
DARUSSAUAN,
N

1Vessel Pangkapalan PLP Tanjung Uban
5Vessel Bitung, Jakarta, Surabaya, Tual dan Tanjung Uban.

CLASS Il 9Vessel Tanjung Priuk (8)
Tual (1)

V1SRRI

JU 4.33 sumisidevesselesiudeiidinimeiana 15 81 ve9 DGST

fis : Oil Spill Combat Team (2015)
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#1171 - Durnas Tanjung Perak (2020)
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1.5 WAS/AUT ( ~ 3 knots) wazlimsiiu 6 — 10 WASAWN (U131 20 knots)
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a

35U 4.37 amanemeanisal Deepwater Horizon 91na1Liiey Radarsat Tunsoudmasyu

Y 9 9

[

nudunmueeiunisgudnaninsiatavesiu lnegnainiviufelseniieg
UfuAnaslunum

i - Fingas&Brown (2018)

suuuUIsMsldiaesiiensnivasudiiulutiuildnvainvaeds lnesiuazden
Pagulmhsduuunisldniediensinduanuiidu uasdaviununsylnaannanaieniamis
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971N1A WieeIN1FINATILTENAIDe N ¢ Balunlounuandilnedaay egulsinunnazis
MULiTaINANLANE1IUeBN U  AITUNISEBNTAIAITHASAUNDITT e NAINANSENULND LA

anansaidensUuuuliegrauninzauunign

4.5.5.2 yjunniniiy (Booms)
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v o w

yunihdfudedndugunsaltglunsdrianmsvenesivesnsuiniusilvaluneand
UsgdnSnmuniiganeudniunisganuasiuindunduiugn wugiuniseensuwyuinuidu
mldlduanaeiumnin dsnsjadunsesnsuulirngauivaninwindounuangi

Tngluduiiuariuinazgnesnwuulianuisadesimseannisnsziureniniu auddineasu

(B
I

(Skirt) Tigupenunlsinlignesnuuuniiedesiunisgasonvenigiu Msllnudnuuzyes

1%
v o w

yuinudunfezdeudusmuniuseaudemen o danudavguseanmaauay 9eli
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nMsUURMsAnmNTINGs awnsadndunisldlaeSeifissdniey wieunnidull ey
nsldnuisnuu saenswiauareInU sy geNweulide Lagsudinsijuages

fanuadesvurldnuieliiiaussdnsamlunisinanudidugege

4' a ¢ % o & & a o w a o & Aw o w a
Waiinmgnisalindiusivalunganandudsdidgunn lneddndundesnseriviug
Ae nstlasdululimfnnsilnaiiudy wazn1sufuRnisvdinasuindununinszateusnim
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o
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Awseldi - meameilutagduislainsimunsusuuiuliaunsailuldednnsu

>
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hifulfsnsaiissadnBamnntu Wy n1soonuuUuveI3sn DESMI Ussmeausndn
B “Speed - Sweep” iaiind szdns nanlumsifiunnanstuthiuldiinusang
uazasouAguiuinfstulneldinatora nauwadidguesnseenuuuvUlfaInsINALRY
asutiuldsngiiy fe nseenuuuiiemnmsedeufivesjulsduiusfunseuath Sau
fmingurtiluagdiaamdalunisantid 07 - 1 uen lifisavhilvudnanssgnesnuuy

Tdianunumumsnziunsidnuuenneiny seianaigmsldaan (Keviar) fivawn

a a

[d a A 14 1 1 o % a wa < 1
Wuiitawaaeumelnagsmuauidudiulsenay mlmwmmﬂgummﬂﬂummmmnmw

Y
v v

Unfd degun 4.38 sjuinudulumniutidnisihunldlunudesiukasednamuiidunainvany

sUBUULNonauauaweTngUszasrvanisidau laslutuneuvesnieiaglmiiaue
niguiuunthaule wardlenldlulagtu wu viudnuduiuuidnay RO - Boom) yuinundiu

1

wuunuln (Pyroboom) vufinihdiuusnamienia (RO ~ Boom Beach) yufiningiuiuusiy

[%
[

(RO - Skim) wazvjuinuduwuuin (RO - Kite) 1usiu

JUN 4.38 msldanujuinunduiuy RO - Kite NeenuuubaiFendt Speed - Sweep Liveliiy

a

Usganinmlunisugusnig

311 - DESMI (2020)
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1. vusmirsuwuunmilil (Fire Boom vi30 Pyro Boom) gnialélususdansy
ihifllungiadaeTimawn neldfimstanunmmusdulidamudasmunutenisldo
dunntu wagldfimailneseddnuauldiunisfigriudrindinenuusyansnmlunig
Tauldegwaidies uazsumagnlimainndt 2,400 afs fiszaznaluutagaauund
24 9. Fojulssanifiondnvalifimvannesaunaiesitlonln wasTagmuanufou

biannsanusieonisgnlvendeiosiauinndt 24 .

L
S SR e A e g e BRI
. ; b -

':

JUN 4.39 Pyro Boom waugldlunisufjifnisvdnasuindulungiasmeisnismn

37 - DESMI (2020)

2. RO - Boom Beach tdunjuinunduriiaiewiildurlunisaraimin denisgu

ihidlugstemierie 2 vefleginfulivu thilgudiludagyimihildaiwindeuassd
wazazenaiufuiiudevuineema sn3uflagmumsevievysiehlsAnUsavsam
Tunsudinasuthiu Smiajulssamilidiaunsnamsodoudetuuintdusuud 4 wu
Troil Boom ¥e RO-Boom feifadeuseuuuegiiileuiifadslifidutansvesiuluusadin
s driaduruitimuliivangfunsdestummunsnszasvenisinnagadeuse

senannuilaegraultlunisdesiumienie
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Agqua Aqua

Aqua Aqua

JUN 4.40 dnwauziiloldaruvessjuinuiduiuy RO - Boom Beach

37 - DESMI (2020)

3. yuitniifuiuusan (RO - Skim) iWussuudlléaundudieliAansiaunany
fusgviajuiniidu (Boom) uaziadoagaiuasmaiuiu (Skimmer) Tnodnuasdumiisves
ﬁuﬁaﬁm&?&m‘%mamLﬁum'mﬁﬂﬁummmﬁ’haiswlamaﬁﬂ'i'auﬁ’u%u 39 RO — Sim Hasdivun
iafuiieliidenldnuldmuanunugau U ruinuesju 1Wu RO - Boom 1000, 1300,

1500, 1800 %38 2000

SUTl 4.41 vusnddusuusan (RO - Skim)

311 - DESMI (2020)
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4.5.5.3 1A309AAATIUNI (Skimmers)
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[ IS L%

= 5 v o o Y o @ ad v LY o
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>
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lneneliiinransenuiviundentdosun waziluszavinmasan dwniagldaiudiuiu

(% 1
v o w

Antdulaenisdnienisunsnszateveshiuliednnelureusweniu deunazgaasuLINy

Furmewrseagaa v EueTniuidneg1ignissiell Jayduetemansiutdiulagniam

[y

WA 0w wsmunuInTu. Aulidn v susuuuananiueenluiieiaunsadentdls

AILANULNEEY WU Tuanzeduauniasyauane o Heoulvanweinid fufl Usuned

v

¥ Y] a Y [ L9 v O Y v a a ) vl
Wiuiiilva wazyilaveniiiy Wudu dunslausulssssavsnnlunisaaasiuiiulil
FRMIMNUTTINGIINETY  Widn ¥y N18UeNTBNATEIRAATIVNIIUEIIGUANAY

My wianunsaudsesandunguaiiasng 9 audssiansowalulagnuanldesniuuasng

v
Y v A

Lﬂ%aa@mmwﬁﬂﬁﬂm M9

1. A3BdgaRTuUNEULUUNGRY (Drum Skimmers) WueiamansiuiisiuaunUsyasn
Tnsdonyuildiniuinduasiianvazlumnisuensdnenass nanainiagmanainlndlefidu
WUy Oleophilic (gaduisiu) Fvidlensdensenszuenuyuas v iiaegegasiinluiniesia
aa £4 v ] Y [ 1 ¥ & d' =1
Mivensde  vaantulzgnuenesnildimununeugngueentumedy  asesUssnnil
naneanumaesUkuUansaldnuldnsusinisudaas iy luuanhiuniiaudndies

[y

75wy, wardFudnsinnsgeasiviiuladaus 5,000 - 180,000 &ns/vd. TWuegiu

(Y]

nUstasAraIn1seaniuLieldnuLenINideusainnavnainlotiier el Suaumile

vosasuidulvimngauiunsaulasnee
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pEE—

“ELASIEL %

AmericanMarine:

innovative Environmental Products

JUN 4.42 3ULUU Uagnanmsvinanuesesganstutduluy Drum Skimmers

4 : Elastec (2020)

2. 1A3939AATIULNTIUHULLUS (Brush Skimmers) \Hun1siaiupsosgaasiuingu
g v oy D a a v o 5 o A X > a v
niildaueguasliiiuszansamlunisdnduasuiiduiudy Tnglduwanuaansintes
wvukUsslveglumunidmueay warAnasunududiuiniunsuiniureunIeigansIu
Wihiguwuuisin viseenuuuUdnualluailuaissgaasiuiidiuwuunass (Drum Skimmers)
WUUaEenU (Belt Skimmers) visauuudan (Disc Skimmers) ilviasesUssinniliidaanuaning
Tunsdanistuasuihduinuidndesluausasivifuiitunuun waslinnuniags
sossunsvdnasuUTulasaunisslvavuadnveumratu uuna unsENstanssalua

vunlngiluneia

JUN 4.43 1A3099aA5 UNTIULUULUSS (Brush Skimmers) sguuangwiu

11 - DESMI (2020)
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3. \ndosgeesuttusuURar (Disc Skimmers) fidnwagnisvhenlagldmanu
mau@umuﬁaﬁﬁwémmﬂﬁ’a@ wodhillanasls (Polyvinylchloride: PVC) safliflen wiowméin
annsuthifufieosegmileint sivdnnmsvinuazendoauunnousdliugg uay
wsasRs A SeifuasgnealiRalufudaduusmyuaniuasgnyaeenidiousn
AU asruasguaRnveuatesouftargulufidafuii atiluidadely marfda

'
a a A

mesilusEansnmgaliesnniiuigauintuaziiiveduegluuSinantesuin

JUN 4.44 nsldanuesasgaasivtdiuiuudan (Disc Skimmers)

#a : Elastec (2020)

4. 1A3099AATIUL MUY vVuU (Weir Skimmers) dduussneuvan 2 du
Usznaumediumduriuy  wazdiuneanuuvuivalmihnludauasiviisiudelnasiuiu
gnaaeanlumedy Inaiuuuiussduanudnveihuumeiiies wasiuusnlulia deel

USunaesuinduiilvaduruvihudinidadiuivansauiudnnnisaavesdy s3udeans

1% '
v (% o o v =

USudanmsgalviangivszauanuvuivesdutdiume fuaissgaasiuiiuyssani
natrgvurnliifenidnu Tuasesvuralugazisnsnnisgaasuiiiunglauinni

300,000 &ns/vu. Fwmnegiunsldanudelivanisainduiilvavuinlvg visewdlatuuidu

a dl' Y @ % 1 <@
fauvuann weliaudleegnesing
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ELASTEL %

AmericanMarine

FLOATING SKIMMER BODY
FLOATING RING

JUN 4.45 sUnuunsTdenn uasndnnsvinau YeuAsenans1uniuluy Weir Skimmers

fian - Elastec (2020)

4.5.5.4 walulagvanasrudnsiuluauinn

msfaueluladfiazihlUldluewantagtuiominumiuaalunsanniss o
anAudssveayudlunsufiRnunldlunseenuuuia e eile videgunsaldmsulda
SnvansvhaudsnaiiiiussAniam wasfiddasdoniuinsd edawindouliuniian
Tngludruresnsufsinuinamuihiilungaldiaunsuuuueiosle aaenauismaie

ADUAUDINBLUIAIUARAINGTD

msldvjuswivinasuihdulunsiailudnvilananufaiigniwuiiieaaniviieg

Qﬂﬁ’mﬂ%ﬂ’lﬂuau’lﬂm WU Aeros (Airborne Robotic Oil Spill Recovery System) Fadu
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sunvunsianstiuasuiiulegldnguyueudgagnuassaniasedudouusnunuiiinme

TunsyutNwenASIVENLUB8NAINYET NaNNNSYNNUUTENBUMY

a [

1. nsUaeeviueud lagnsestuazinisuasevusudvinasiuindunsauiurjuin

(%
Y

iiuganeazadlaesduusnalnaiuaeniinisilva

2. mMnsduas vy evuiniduguimgzdeuasiudsiuenld antduueud

1 '
o 1 ' v o w =

ITYAILNUILAY GPS (Global Positioning System) ‘ﬁaﬂéfqagjuunuﬂﬂummwaﬁmum

]
(%

frnseinszualla 1 U UANSUdnAs UNTUALSTUUTR U UATIASLY

3. mshenuazen usudazaativuieutfiuinludinsisnyuiveneniiiu

Y 9

o 1

sanymiveldnannisuenansndenumidimesinsiumeusamismilaudnais (Centrifugal

a I L4 1 a Y o 1 a3 =
Force) utAaLduuselduneiann umu%mﬂmﬂauimagmaﬂmwmwm%gﬂLmaﬂmwa

a

aonll Fdaraunsawenieananiniiulaedisliuszdnsnmidesas 99
4. m3vuTdiy merasnnmsfasenhiuduiususuliluge asdunisih
WsiudanaluunszsuIumstnunglng Medvueudusasiiiazaunadawenasuingu

1afie 3,000 wnaaew/uni faunsujuanistuwanunnlasunanssvuisldnaitee

JUT 4.46 sULUUBIAMNAnNTIduiueud Aeros 23naT1uindiuluneis

fian - Calderin (2010)
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Bio - Cleaner \Huriusudlilunisedarruindurdafiawiifnalnnmsyimdhiiuuy
Hufinsudannden leflszuudosaaeisusetanm gunsainsadumdamm (Biosensor)
uazAAuAs (Acoustic Wave) fvdnmsvhauiidndy fo Tuduusnihiuazgngaidiludads
fussquuaiide warlduuafifolumsdesaas nszurunstiasdietioatumsuneeniiay
Tuih dhugunaaingaaumsTanm (Biosensor) findilagtnensiafunsouisfan
psruisufiAntugsiisan srezaan lunsinnisiuediv wesassandldtudwend
Tusgninensvviumaherwazetn dwiugunsalunsadudesasviminfuniadudes
dieduladnilioonriisanituilifauadiy Tnedsdazdetiosfunmainasgumiluild
pwnsdninga vusudedadlduunneiuuu HO0 fenmsulanimealidundanuli
wieldau uaﬂmﬂﬁszwszqé’mmmé’w GPS (Global Positioning Systern) waglw LED Jsfin
agiuusudvi imswienuimiilun1sufianig wagln LED wansaniugnislidau

lvmsunaivinziun1sivueud Bio - Cleaner NAULN

—

& 9
\\‘ /
BIO-CLEANER é

Oil Spill Cleaning System

BIO-CLEANER i
Oil Spill Cleaning System '

LED & GPS Return
Y v
£ (one =
o < -
WA WATER 57

v
1 & v o

JUN 4.47 iuguavrdnasiuingdu Bio - Cleaner

9

fisn : Hsiang&Yih (2013)
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v

- - ‘=

' 4 4 \ ACOUSTIC WAVE

P4 drives the animals away from the poliutants.

During cleaning process, the acoustic wave device is used to expel the animals from the pollutants. This can achieve the goal
of preventing a vicious cycle of marine food chain.

~ a oA oA ' ¢ o 5 o .
E‘U‘V] 4.48 .ﬂ']WLLﬁﬂ\‘iLLu’Jﬂ@]Lll@LLWiﬂaULﬁSﬂﬁﬂaﬂnuau@sﬂﬂﬂﬂﬁq‘UuqﬂJu Bio — Cleaner

#1171 - Hsiang&Yih (2013)

The bacteria are used to
break down the oil.

GPS & LED devices indicate the progress
of the cleaning process.

L —

The pump is used to
separate oil from water.

The biosensor could instantly Easy-lo-assemble

The H20 battery is powered
by the ocean.

The acoustic wave device can expel
the animals away from the pollutants,

JUN 4.49 ndnmsviuvesiuguiuInas1uiidiu Bio - Cleaner

i1 : Hsiang&Yih (2013)
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4.5.5.5 \A3098uR9MadlaN (Waterjet)

A I3 ¢ . v ° v ) a -
\ASOIUALULIBWESIAN (Waterjet) lodin1surunldenilussuuduinfoureuse
DEIL NI MANBNINTY 1HBINT AR N Y laNIENn o Ua U s nsldnulinaInraiy
sUsuU Tngszuvagaiussduanusaujiseiintudlotngnuantugwinumds Jaduly

MUNYTeN 3 Yeeiliduing133n “vnnuseiseninserieTnguiligeuindunsaningiiu

nsyyinauntumafianansaiuinusendusgasen”

UsyAvEnmaaaniessusispin v wuiansnadusedvldgantuedessuduuy
Tuin Fehmmdlussiuuunansuauisnrandigdldd eselifidmlseneuiitusenly
Tieuiedvheanussimamivinsshiudaie fuennsodilulummiifiu ianesema
Ifnevoussduingndseenlumeiedomniu mildfidutuiadeuditusenluistasan
Arundemenmsnszunn viemstufionainduiuide Ussnoudueiesudileis
thyssnwtsuiuguiluehliEetesnmm waranaudnvasrenesosusnuday
Jaduiinnuduiunlifndafuszuutuind ellitude  lnsamsednsdadooiunyszasd
uazidordauafiwmain fMevanavoiarusoudilunsufiimadonnudinluauds
aruidaigs Tdimadilussifufumizdunuuunmeiisldesiaonds Gedmunandy

[ 1

Usnufdninensmamgiafiddey wu wuavznn3s v vsia wavwuvvsay Wudu

JUT 4.50 LA3eeudluUIwmesiin (Waterjet)

fi111 - Hamiltonjet (2020)

Pnnsasvdeunaluladiinanundnsduasiiulasn nmsiauinaluladfinieades
fumsdesfunarainuafwnrsiiiesnihdudminsiausnedwiodios stdludiuves
msfauaiesdiofifogudn viensAndutulm ajathliimuudussnmufiuinnty
awnsadenidldnuamnumnzanluusazaniwennia wui wagsULUUYRIMANITE] S9u%4

WalinyUseansnmlunisinesudunisanuan senunazintusisn sgNlsAnNuLLIANAR
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annstdmdsaulviunniian

4.5.6 M3298UNTUHUANIMIITUBNULBAINATTINEIATIN (Military Operation
Other Than War :MOOTW)

ANNUTITUNLAEIAT  anT.iunsAnuItuge (2544) 193 viena1591994

newime Inglianumunensujianimmsuenmiiaainnsviansy (MOOTW) 1Ae

'
a va A

“nsldtaminasmever e manmsujuRnsaulanlalenisufiinismenmsiiioansiy

v o

nsufUaNMsmalanmaUssyndldsinduetediony 9 vesmdduaniann” ngusseasn

q

=l

993 MOOTW TlsinanednvaziaiiluingUszasddfy ogvinguszasduimniivienias
Litauinisfsuwdasls wu mitesusiugsnu msdesiunauseloviwiani maduayuy
BIANTIENINUTEWA NSFnwIEBSaaain o isemaiemdeileuywusssy (Humanitarian

Assistance) lnarlnuungianiznae msassdufnam nmsliniuduasesuniiounysd

Feanunsanseyinlaninisly waznieusnUssmelunisatvayudieioUssyvu

JUN 4.51 MmsudRnisiavesnasiesmsinaanizia ne/igvigaiu

i - nosvimun (2562)

MUMENTENYDINITIUTIN (Joint Operation) larvuanannsvesn1sufuiansme

nnsAuenmileannmsihasasiuly 6 Usens laun

Y k4 a

1. Jaguszasd (Objective) Tun1sufuRnismemmsnnegavgdeaininudnau
flveuwaiiuidn  wazdteguuiugiuresrudnsa dedfenisiiiussginguszasdineld

HULDY
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2. ANUNY18MTNA2UTIR IngUsEaA TNt (Unity of effort) A n13iltanaimn

[ YY)

TunstsAudye Tnesadunisaunuiaiadile (Means) Nileglaunsavineusuiulaniy

e

nguszasd agnalshanulunisufifnismamnisuennileainnisiiamsy anudnse
vosmumegufinsussgtmeniuiivesedififnnuguenduion Wesanfasiin
UfThRnus i naeUsane ienaeniedin wenainidainaFeuduntiude
Jedndundaduiyn  viEefuimsasdemensuaisusssnmesanuiiuiiaonadosiy
ienrmdSalunisussginguszasdsaniu

3. mssnwanuUaendty (Security) vdnmsleliadasfunuiisaslunsufdfnng

TneldeaulitenssinudanulawSeuluaunisnmis n1sdiee waztaualnas nssnw

Y

1 v

mnuaeneieindiruddyesiemnuidnasues MOOTW o1aliffuanauiluiuey
uaztUaguuadldnn LwiLi‘]uﬁwﬁaﬁ@maLmeséfaaﬁmmﬁawaﬂswuﬁ%ﬁmﬁmﬁa
weunsTeyatIans Ssrufsnssetslesfuludufienaindosiumsuntiosussanau vie
NUILNUAN 9 DNFY

4. o310 (Restraint) Tapmmanansanianun susududeddfennuseuney
Tngalundnnstetsiluludemwesmidings mmﬁgqﬂgmwwz (Rules of Engagement: ROE)
TngLanzegedslunmsufoRnsmemmsuenmdeanmaiiasesiy ngasusnzaziinag
U999 LaEINeasBunveIn sULURANINNIIUNR  walUUSUNTDINTITYI8L1E 8 USE 19U N

o w =

fufivfsn o dedried s luluTugvuvuresouluidmansevusednenuaunsaniavnig
nlgufianisiatuiveliussaidmung
5. AnueseAnau/mameney (Perseverance) MsUfjuRmmismnsiiuenmilean
NNYEAIATINUNASIDNAUIZEZIAUIY AUTIAME W383NgANISAItY 9 UINASINEINTIaY
Y o < [ Y v o v o < L a a wa 4 v
wnlulidnsanalalamnuen goiudauiiludesUsediunmvunalifianenilaeiui
d{' LY LY 3 3 = 9 1 a vad o = Y &
\eatuayuingUssasinegnsaansszevendiondlillonisufianasdnsoeanls semel
inlwsedldnisAninsziegnsseunauiiariuunsu iRl imnzausell  Uosassvidesld
pweany  anuddla  wazldnisianiunasgraseideaduszeznainuaunseialszay
AUENTT
6. ANUYNABINNUNYMINY (Legitimacy) IRt UUNUFIUN1TFUSVRIALAINZNAY
Tngoralulszyrivuressemanadamaad luuioinis wiund Ussvuluiiuiugifinag
HuNUFURNI9w Wienasmdsiineades Fsdngnngranefazldsunisatuayuanussyivu
TumensatudummnnisufiRtulainunisiudvesdssasuionnsifammesiuls daeweil

nsU AN suenmileanmsviaen sy Jiiue e ATaiANNgNABIRINg Y
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o

sxgnianlfduasedioddglunsufifims meufifimsiainen msevdaiiouysesssy

MaBAIULATINTVILMEDA 9
wuUreINTUuRNIsIaImsuen il oannmsviasa s ukUin1suRnisesnidu

16 wuu fannseil 4.9 Feanisdaewmdemunywesssuiduguwuuiferdeaiunuided
<

s unsUG AN sUennilaanNNIsaIA T 18 NBTIBUTINT ViTeaaRanTEny

PNARUATLANINSTUR uywd wsefinananvmau wu lsadelddu anuensen vas

9197t 4.9 Types of Military Operations Other Than War

Types of MOOTW Operations

[

SeUi ALY anun kU

1. | M3muANe1I5 (Arms Control) 9. | m3thewde/msatuayuyszimaduly
nsiesugnenisldasursedudng
%’gma (Nation Assistance /Support to

Counterinsurgency)

2. | madediuansnisnenisine 10. | myewennaieu (Noncombatant
(Combating Terrorism) Evacuation Operations: NEO)

3. | MyatuayuMHeRUMAELANARA 1. | msufuamsmuduinin (Peace
(Support to Counterdrug Operations) Operations)

4. nslgiastnaau (Enforcement of 12. | msUesiuisedud (Protection of
Sanctions)visenwuuANs IR/ Shipping)

annnuluvzia (Maritime Intercept

Operations)

5. | matsruldwnmaiuanig 13, | MmsufURnsdendu (Recovery
(Enforcing Exclusion Zones) Operations)

6. NsmsuaInIluNISAUGEe wasn1s 14. | MsuUAnsuanaings (Show of Force
WuINA (Ensuring Freedom of Operations)

Navigation and Over flight)

7. | MIYIWMERIUNYBUFITY 15. | n15laud uagn13glay (Strikes and
(Humanitarian Assistance: HA) Raids)

8. | MmsufURMsMenmsatiuayunanig 16. | msaffuayunisneaimliasy (Support
walsau (Military Support to Civil to Insurgency)
Authorities)

= o a v o Y = ]
NUT - AUSNINIUNITTEUILLASINNIN @Wi.WWUﬂqiﬂﬂquﬁugq (2544)
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MsUFTRMITIBMADF LY YEsTIN19ATEUARNNSARANG 9 YalERE BeenaarTIds
ns¥nwanimwandedlvansodidunsdasindedusesald wenanizuuuunis
UftRnsmemmsatuayuisnmswadeufifudnguuuunildifeadostunuideilfemudu
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