
The Upgrade Plan 
for the HOV Alvin 

Stage 1
•	New personnel sphere

•	New syntactic foam

•	New command and control system

•	New data and power pressure housings

•	New illumination system

•	Upgrade to HD cameras

•	Increased science payload

•	New internal video infrastructure

•	Upgrade to shipboard video duplicating system

•	Upgrade to shipboard science  
video processing station

Stage 2
•	New Li-ion batteries

•	Increased horsepower thrusters and motors

•	Upgrade of remaining components to 6500 m (e.g., 
variable ballast and HP air spheres)

•	New ultra-high resolution digital still camera

•	Addition of photomosaicing cameras
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OVERVIEW
Over the past four decades, the human-occupied submersible 

Alvin has conducted over 4600 dives providing routine and reliable 
access	to	the	deep	seafloor	to	conduct	observational,	sampling,	
and mapping studies. Now, preparations are underway to conduct 
a major upgrade of Alvin. The upgrade will be completed in  
two stages. 

During Stage 1, a new 6500 meter-rated titanium personnel 
sphere currently under construction will be integrated into Alvin’s 
modified	frame.	The	sphere	is	6.4"	larger	in	diameter	than	Alvin’s 
current	sphere,	and	has	five	viewports:	two	5"	side	viewports	and	
three	7"	forward	viewports.	These	provide	larger	fields	of	view	
for	scientists	and	complete	overlap	with	the	pilot’s	field	of	view— 
a	major	improvement	over	the	current	viewport	configuration.	In	
addition,	the	improved	vehicle	will	have	fiber	optic	penetrators,	
improved ergonomics, a new command and control system, 
improved lighting and imaging, increased science payload and 
data logging capabilities, and better interfaces with science 
instrumentation. Because some of Alvin’s systems will be re-
used (e.g., variable ballast, hydraulic, and mercury trim systems), 
the vehicle will initially continue to be rated to 4500 meters. 

During	 Stage	 2—to	 occur	 at	 a	 later	 time—the	 changes	
necessary to increase working time and extend the depth rating 
of the submersible to 6500 meters will be accomplished. The 
increased energy necessary to provide longer duration dives 
will	require	a	different	battery	type—most	likely	a	lithium-based	
chemistry.	However,	this	technology	is	not	yet	sufficiently	mature	
and affordable enough to be installed in Alvin.

The Stage 1 upgrade will begin in early 2011 when Alvin 
will be removed from service and disassembled. Sea trials 
and	certification	dives	of	the	upgraded	vehicle	are	expected	in	
spring 2012, followed by a science shakedown cruise with broad 
community participation.
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