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JAMSTEC International surface 
buoy Array, TRITON and RAMA

JAMSTEC

Wind , Temp, RH, Radiation, 
Precipitation
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Release 
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JAMSTEC TRITON buoy sys.

m-TRITON buoy
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release ｘ ２
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present TRITON

Slack line towed line

Scope   Line ： Depth
1.3 0.85

120mTD 
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Motivation for the m‐TRITON 

• Easy assemble and 
Handling

• Save the construction cost

• Save the running cost

m-TRITON
Present
TRITON
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TRITON buoy system

JAMSTEC

The configuration of
the TRITON mooring system
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The configuration of
the TRITON
surface float

JAMSTEC

m‐TRITON buoy system



TRITON m-TRITONTRITON m-TRITON

TRITON m-TRITON

Surface Buoy DimensionSurface Buoy Dimension

φ2.40mφ2.40m

Weight in air ： abt．2,400kgWeight in air ： abt．2,400kg abt．800kgabt．800kg

φ1,800φ1,800

3.13m3.13m

2.19m2.19m

3.53m3.53m

1.63m1.63m



H=1.801[m]

W＝57.5[kg]

φ
1.8m

L=4.8m

W=800kg
Full disp.=3.2ｔ

This is the m-TRITON !

JAMSTEC

Easy assemble and handling
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Component formation of m‐TRITON buoy 

FloatFloat

Sensor poleSensor pole

ARGOS antennaARGOS antenna

BallastBallast

Protect shroudProtect shroud

Main poleMain pole

Polyethylene closed cell foam 
with urethane elastomer coating 

Polyethylene closed cell foam 
with urethane elastomer coating 

ARGOS  Position  transmitterARGOS  Position  transmitter

Rain gage

Temperature 
Humidity

GPS

The heaviest part  !
less than 80kg / 

block

The heaviest part  !
less than 80kg / 

block

FRP EndplateFRP Endplate

H-section steelH-section steel

Ballast support blockBallast support block

Float support blockFloat support block

Electronics unitElectronics unitElectronics unit

flasher 

Radar reflector

Assembling  Procedure Assembling  Procedure 

TailTail TopTop

Float & Tower connectionFloat & Tower connection

AssemblyAssembly platformplatform

2 Sets of2 Sets of
mm‐‐TRITONTRITON
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Assembling Platform / Carriage

Lift Support

9 June 2010  Buoy Workshop

H-section steelH-section steel

Main poleMain pole

FRP EndplateFRP Endplate

Float 1Float 1Float 2Float 2

FRP EndplateFRP Endplate

Float support 
block

Float support 
block

Assembling Procedure of  m‐TRITON Buoy (1)
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H-section steelH-section steel

Main poleMain pole

FRP EndplateFRP Endplate

Float 1Float 1Float 2Float 2

FRP EndplateFRP Endplate

Float support blockFloat support block

BallastBallast

Ballast support blockBallast support block

Assembling Procedure of  m‐TRITON Buoy (2)

9 June 2010  Buoy Workshop

Sensor poleSensor pole

ARGOS antennaARGOS antenna

GPSGPS

flasher 

Radar reflector

Meteorological sensorMeteorological sensor

Underwater GuardUnderwater Guard

Electronics tubeElectronics tubeElectronics tube

Assembling Procedure of  the m‐TRITON Buoy (3)
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m‐TRITON Buoy ready to deploy

9 June 2010  Buoy Workshop

Summary of m‐TRITON

• Small size and Light weight float

• Surface buoy can be assembled by hand 
without any power machine

‐> The weight of heaviest part is at most 80kg 

• Easy handling with small vessel
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R/V Baruna Jaya,  BPPT
TRITON recovery operation 
5S95E in November 2003

9 June 2010  Buoy Workshop
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Save the running cost

New Electronics Units for m-TRITONNew Electronics Units for m-TRITON

・ Meteorological sensors with new A/D 
converter unit
・ Meteorological sensors with new A/D 
converter unit

・ Low power consumption Argos 
transmitter 

・ Low power consumption Data logger

・ Low power consumption Argos 
transmitter 

・ Low power consumption Data logger



New Electronics Units for m-TRITONNew Electronics Units for m-TRITON

・ Meteorological sensors with new A/D 
converter unit
・ Meteorological sensors with new A/D 
converter unit

・ Low power consumption Argos 
transmitter 

・ Low power consumption Data logger

・ Low power consumption Argos 
transmitter 

・ Low power consumption Data logger

We are replacing the electrical unit of TRITON to 
these new system in order to reduce the running cost.

9 June 2010  Buoy Workshop

ARGOSⅢ（A３）

• Traffic Speed：

→ A2：200bps×256bit

→ A3：4,800bps×4,608bit

• Communication：

→ A2：Single way

→ A3：Half duplex

• Consumption

→ A2(TB)：2,220 W･h/Y

→ A2(m‐TB)：1,880 W･h/Y

→ A3：620 W･h/Y
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ARGOS２ & ARGOS３

JAMSTEC

9 June 2010  Buoy Workshop

Real time Data display A3 vs A2

Argos2 Argos3
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Cost comparison

Item
TRITON

(AS‐IMET+SBE)
Argos‐2

m‐TRITON
(JAMMET+SBE)

Argos‐3
Difference

Construction cost
106 million JPY

ab1.2 million USD
52 million JPY

ab0.6 million USD
Δ54 million JPY
ab0.6 million USD

Running cost

Mooring Ropes
Ex. Deploy Depth
4700m

8 million JPY
ab96 k USD

7.2 million JPY
ab86 k USD

Δ 0.8 million JPY
ab10 k USD

Battery cost /Year
3 million JPY
ab36 k USD

1.2 million JPY
ab14 k USD

Δ 1.8 million JPY
ab22 k USD

9 June 2010  Buoy Workshop

CTD
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Anti‐Vandalism

9 June 2010  Buoy Workshop

Meteorological sensors and
electronics was stolen

Special bolts and nuts were used
to protect sensors and electronics.
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Tower had cracks and was pulled down

The aluminum tower
was replaced with 
a stainless steel tower. 

9 June 2010  Buoy Workshop

Friend of justice !!

Iron maskIron mask



Special Special Gear for Gear for antianti‐‐VandalismVandalism
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RAMA(5S 95E)
Deploy Recover



RAMA(1.5S 90E)
Deploy Recover

9 June 2010  Buoy Workshop

Data return:                Real time                          Delayed mode

Failure ratio:                       Number of Deploy:

Sensor tower
Aluminum -> 

SUS

Pyramid type 
Bolt

Sensor 
cover

changed

New type of 
tube top 

Iron mask
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Summary

• m‐TRITON achieved the easy handling with small 
vessel

• m‐TRITON achieved the reduction of power 
consumption ‐> Important for long interval mooring  

• m‐TRITON achieved the reduction of construction 
cost and running cost

• Existing TRITON introduce the new electrical unit of 
m‐TRITON

• Anti‐Vandalism measure are effective for the data 
return and system failure prevention 

9 June 2010  Buoy Workshop

ThankThank youyou
for your attention !for your attention !


