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2	  Applied Knowledge 

•  Original	  Tsekoa	  II	  
•  Conversion	  
descrip5on	  

•  Green	  technologies	  

Brand Guidelines

How to apply the UVic brand.
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3	  Applied Knowledge 



Conversion	  

•  New	  mid-‐body	  sec5on	  
•  ROV	  opera5ons	  
•  Acous5cs	  
•  Dry	  lab	  and	  containerized	  wet	  lab	  
•  Deck	  machinery	  
•  Regulatory	  updates	  
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BMT	  



Green	  Technologies	  

•  Hydrogen	  PEM	  fuel	  cell	  
•  Lithium	  ion	  baOery	  bank	  
•  Op5mized	  diesel	  electric	  power	  plant	  
•  Non-‐Biocidal	  hull	  coa5ng	  system	  
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Fuel	  Cell	  

•  What	  is	  a	  fuel	  cell	  ?	  
•  Why	  a	  fuel	  cell	  ?	  
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Fuel	  Cell	  Challenges	  

•  Supply	  
•  Hydrogen	  fuel	  
storage	  

•  Safety	  
•  Regulatory	  Approval	  
•  Integra5on	  
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Ba=ery	  Bank	  

•  Different	  chemistries	  available	  
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Table�2:�Comparison�of�different�lithium�ion�battery�chemistries�

Chemistry� Energy�Density� Advantages� Disadvantages�
� Wh/Kg� � �
Lithium�Nickel�Cobalt�Aluminum� 170� Most�Proven� Safety�
(NCA)� � � High�Energy�Density� Cost�(Cobalt�and�Nickel)�
� � � High�Power� Life�expectancy�
� � � � Range�of�charge� �
Lithium�Manganese�Spinel� 150� Cost� Life�expectancy�
(LMO/LTO)� � � � � Safety�
� � � � � Low�Temperature�Perform.�
Lithium�Titanate� 150� Safety�
(LTO)� � � Life�expectancy� Cost�vs.�LMO�
� � � Discharge�time� Energy�density�
� � � Range�of�charge� �
Lithium�Iron�Phosphate� 140� Safety� Low�Temperatures�Perform.�
(LFP)� � � Life�expectancy� �
� � � Range�of�charge� �
� � � Cost� �
Adapted�from:�Global�Market�Research,�Deutsche�Bank,�June�2008.�
�
Lithium�Nickel�Cobalt�Aluminum�(NCA)�
This�is�the�most�proven�chemistry�for�the�cathode.�It�also�has�a�high�energy�density�and�
high�power�capability.�Some�of�the�disadvantages�include�concerns�over�thermal�
stability,�safety,�as�well�as�cost�due�to�heavy�use�of�cobalt�and�nickel.�Johnson�Controls�
Saft�and�Toyota�(PEVE�Z�Panasonic�EV�Energy�Company)�are�two�prominent�leaders�in�
this�cell�chemistry.�
�
Lithium�Manganese�Spinel�(LMO)�and�Lithium�Manganese�Polymer�Cathodes�
Manganese�spinel�cathodes�are�considered�safer�and�more�environmentally�benign,�
compared�to�cobalt�and�nickel,�and�have�a�lower�cost�as�an�advantage.�On�the�down�
side,�their�energy�density�is�lower�and�safety�and�life�expectancy�are�not�fully�proven�out�
yet.�LG�Chem�(Compact�Power)�and�Electrovaya�are�two�prominent�leaders�in�
�
Lithium�Titanate�(LMO/LTO)�Cathode/Anode�
This�is�a�combination�of�a�manganese�cathode�coupled�with�a�titanate�anode.�The�
advantages�are�a�long�life,�wide�charging�range,�more�stable�then�LMO,�and�can�charge�
quickly.�Among�the�disadvantages�is�a�lower�energy�density�and�operation�at�2.4�V�
rather�than�4.0�V.�Appropriate�applications�for�this�cell�chemistry�are�those�that�require�
very�long�life,�low�energy�and�high�power.�EnerDel,�Altairnano�are�companies�utilizing�
this�approach.�
�
�
Lithium�Iron�Phosphate�(LFP)�Cathodes�
Safety�is�one�of�the�biggest�advantages�of�this�cell�chemistry�with�a�very�low�possibility�
of�thermal�runaway�and�fire.�Other�advantages�include�lower�cost�and�wide�range�of�



Ba=ery	  Selec$on	  

•  Develop	  load	  profile	  
•  Determine	  constraints	  

10	  



Power	  Management	  

•  Opera5ng	  modes	  
– BaOery	  
– BaOery	  &	  Fuel	  Cell	  
– BaOery	  &	  Diesel	  
– Shore	  Power	  

•  Op5miza5on	  
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Non-‐Biocidal	  Hull	  Coa$ng	  

•  Vinyl	  ester	  resin	  
•  Applied	  at	  1000	  microns	  
•  Not	  an	  an5fouling	  paint	  
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Non-‐Biocidal	  Hull	  Coa$ng	  

•  Approved	  for	  in	  water	  
cleaning	  

•  Substan5al	  fuel	  savings	  
•  Extended	  docking	  
intervals	  

•  Shorter	  dry	  dock	  5me	  
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Addi$onal	  Green	  Features	  
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•  Heat	  recovery	  system	  from	  HVAC	  system	  
•  Installa5on	  of	  high	  efficiency	  ligh5ng	  
•  Use	  of	  high	  efficiency	  motors	  



Why	  Do	  All	  This	  

•  Develop	  new	  control	  systems	  	  
•  Op5mize	  power	  management	  systems	  
•  Stepping	  stone	  to	  a	  commercially	  viable	  ship	  
•  Test	  bed	  vessel	  for	  a	  variety	  of	  different	  
power	  sources	  
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Contact	  Us	  

16	  Applied Knowledge 

Tactical Marine Solutions Ltd.
2103E – 4464 Markham St
Victoria, B.C.  V8Z 7X8   Canada

Phone: +1 (250) 388-7882
   +61 (2) 8014-7216 

Fax:     +1 (604) 909-4675
Email:     info@tactmarine.com
Website:  www.tactmarine.com


