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SEAmagine Aurora 3C Submarine-MUV 
Key Features 
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• Key Features 
• 3 Person 1ATM Submersible 
• Dry Weight of 3800 Kg 
• Depth Rating 457 m (1500 ft) 
• ABS Classed  
• Compact Size 
• 6-8 Hour Mission Time 
• 96 Hours of Reserves  
 

 
 



SEAmagine Aurora 3C Submarine-HUV 
Battery System Requirements: 
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• Key Battery System Requirements 
• Pressure Tolerant to 3000M Depth 
• 240 Volts DC Power Bus  
• 40 AMPs Max Continuous Current  
• High Reliability 
• Easy to Use 
• Modular for Flexibility, Jettison Safety 
• ABS Type PDA approved 
• ISO Certified Manufacturer 
• Available, Reasonable Cost 
• Good Technical Support 
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SeaSafe II - “Into a PBOF Case” 
Easy to Integrate Smart Battery Modules 

Lithium Ion Polymer with Patented, Integrated Battery Management System 

Smart Module  
7 

30V 24V

Voltage (V) min 26.4 23.1

NOMINAL 29.6 25.9

max 32.4 28.4

Current (A) Max Dschg (cont.) 40 40

Max Dschg (30s pulse) 45 45

Max Dschg (60 us pulse) 90 90

Ah-Nom 28 28

Wh-Nom 829 725

Dimensions (in) H  10.0 10.0

W 3.2 3.2

L 9.9 9.9

Weight (lbs) In Air 20.9 20.9

In Sea Water 9.7 9.7

Temp Op.  (Deg C) Discharge -20 to 60 -20 to 60

 Charge 0 to 45 0 to 45

Capacity

@ 90% SOC

7 

Pressure Tolerant 

6000 Meters Depth 

000 SWE/0000000000000SeaSafe/00000000 SeaSafe Info to send 000000/00000000 SeaSafe DataSheets/2017 09 21 SWE SeaSafe II 30V Smart Battery Module Datasheet v1-4.pdf


Patented Safety Protection BMS in Every Module Takes 
Worry Out, Keeps Safety and Performance In 

Advanced SWE Safety Protection & 
Reliability Suite 

Classic Li Ion Safety Features 
Now Configurable 

Imbalance Avoidance  
• 3 types of balancing,  

optimizes battery health 

Charge Strain Prevention  
• Autonomous charge 

control in each Module 

Prevents Overheating  

• Thermal control 

No Discharge Outside Safe Cell   
Temperature Spec Over/Under Voltage 

Avoidance 

Prevents Excessive 
Charging/Overcharge 

SAFE, RELIABLE, FLEXIBLE BATTERY SOLUTIONS FOR SUBSEA 

SEASAFE II SMART MODULE 
        Safety Back-Up 

• Redundant Short Circuit 

Fuse Protection 

 Prevents unsafe operation 

 Protects Modules from damage 

 Prolongs Module life  

  No operator intervention 

Safety Protection is Automatic, 
Continuous and Redundant 

Reduces Aging Impact  
• Cell short detection 

• Metal dendrite prevention 

Prevents Excessive 
Discharge/Cuts off on 

Short Circuit 

No Charging Outside Safe 
Cell Temperature Spec 
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SEASAFE II BMS 



SeaSafe Observer 
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9 
SeaSafe II Battery State of Health, 

 State of Charge, & More Status 
 

• Read Post Mission or Run Time 

• RS485 Modbus 

• Easy to Use Windows PC Graphical User Interface  

• Or customer line command driven comm  

• For Information only.   

• Not needed for battery operation.  
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SEAmagine  8S x1P Battery System : Bank 

Series 

P
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 Configure Battery System by 
 Connecting Battery Modules in: 

• Series Increment for Voltage (V) Strings 
• SEAmagine = 8S X 30VDC Nom each = 240 VDC Nom 

• Parallel Strings for Capacity or Power(Ah or Amps) 
• SEAmagine = 2P X 28 Ah Nom each   = 56 Ah Nom 
•                       = 2P X 40 Amps Max X 0.8 =~ 64 Amps Max Cont. 

• SEAmagine: 2 Parallel Battery Banks  
• 240 V Nom; 26.8kWh Nom 

 

• 240V DC Nom (30V x 8) 

• 56Ah Nom       13.42 kWh  Nom 
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5 6 7 8 



                    Battery Bank 
Using 8S x 2P SWE SeaSafe II 28V 28Ah Smart Battery Modules 

12 



Agenda 

• MUV 

• Battery Module 

• MUV Battery System using Battery Module 

• ABS Type Approval- PDA of Battery Module 

• Battery Module Tests 

• Summary 

 

13 



SeaSafe II, SeaSafe Direct 
ABS Certified 
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SWE SeaSafe II, SeaSafe Direct 
 ABS Approved 
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ABS Approval Review Completeness 
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• Component Design Failure Modes and Effects Analysis (DFMEAs). 

•  1 DFMEA Document 

  

• Design Verification Test Plan report (DVTP) to verify the DFMEA. 

•  2 BMS Verification Documents 

•  4 Battery Module Verification Documents 

  

• Battery component Risk Analysis document (such as FMEA, HAZID, etc.). 

• 1 DFMEA Document 

• 3 BMS and SeaSafe Module Specification Documents 

  

• Test reports for the battery module and battery management system, in accordance with 4-9-8/Table 1, as applicable conducted at an independent testing facility and tests listed 
under 4-9-8/13.1 to be witnessed by an ABS Surveyor. 

• 12 Test plan and test results documents. 

  

• Test reports for the battery cells in accordance with a recognized standard (eg. UL 1642 etc.) conducted at an independent & competent battery testing facility. 

•  4 Battery Cell Test  report and certification documents 

  

• Unit Certification test reports, in accordance with 4-9-8/Table 2 (witnessed by ABS Surveyor). 

•  1 Document HS3390641 provides the Unit Certification test report from the ABS surveyor. 

  

• Battery management system functional test report (witnessed by ABS Surveyor). 

•  1 Document HS3390641 provides the functional test report witnessed by the ABS surveyor (reference Sc. 5f) 

  

• Battery technical specifications and Material Safety Data Sheets. 

• 2 Documents:: Battery MSDS Folder 

• 4 Documents::  BMS Folder 

• 5 Documents: SeaSafe Direct Folder 

• 3  Documents:: SeaSafe II Folder 

• 5  Documents: User Documentation Folder 

  

• Functional description of the different operating modes of the battery pack. 

• 1 Documents : SeaSafe II and SeaSafe Direct User Manual 

  

• Control and monitoring system functional description and safety philosophy. 

•  1 Documents : SeaSafe II and SeaSafe Direct User Manual 

 

• Appropriate service experience and/or history of the usage of the battery. 

•  1  SeaSafe battery user experience report section. 
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50+ SWE Engineering, Test,   
and Product Documents  

Reviewed and Approved by ABS 

Multiple Tests Witnessed and 
Approved by ABS 



SeaSafe II, SeaSafe Direct 
ABS Certified 
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SWE SeaSafe II, SeaSafe Direct 
 UL, IEC, UN  Approvals 
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IEC 62619:2017 Test 
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Safety Requirements for secondary lithium cells and batteries,  
for use in industrial applications. Edition 1.0 2017-02 

FORCED THERMAL RUNAWAY 
NO PROPOGATION  



SeaSafe II Module (in System)  
Intentional Overcharged Cell (Wired outside of BMS) 

Induced Thermal Run-Away: SHOW NO FLAME AND NO PROPOGATION 

• A modified 7S, SeaSafe module was manufactured to 
allow direct overcharging of Cell 4,  bypassing outside of 
the BMS control. 
– All cells were fully charged before test 

• 3 SeaSafe modules were placed side-by-side (modified 
module in the middle), in oil, inside a stainless steel 
enclosure. 

• Cell 4 on the modified module in middle was 
overcharged directly at 6 V near 150 Amps  (bypassing 
BMS cutoff control). 

• After 30 minutes into the intentional overcharge, the cell 
went into Thermal Runaway and the potting split as 
designed, which allowed the cell to vent into the oil. (~12 
seconds into video) 
– NO FLAME. 
– The pressure of the vent pushed oil through the wire 

feed-through holes on the enclosure. 
• The holes were only filled with RTV for test case (no subsea 

connectors used.)  Normally the vent valve on the enclosure (not 
installed) would have released the gas. 

• The Two adjacent Battery Modules in the case did 
not show any damage.   
– NO PROPOGATION of Thermal Runaway  

• Module to Module 

• IEC 62619:2017 TEST PASSED BY SWE SEASAFE ! 
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IEC 
62619:2017 

SWE SeaSafe II 
Test Overcharged 

Cell in System 

Video 

Vented module with split potting  

IEC 62619:2017 Test 

Module_Venting.mp4
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SeaSafe UN DOT 38.3 Testing 
and Certification 

 

• International Shipping Safety certified                         

– UN Manual of Test and Criteria Section 38.3 
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T2 T1 T4 T3 

T7 T5 
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International Shipping Safety Certified - UN Manual of Test and Criteria Section 38.3 



Extensive SeaSafe II  
Pressure Testing  

• Exhaustive functional testing over 8 years  
• Electronics nearing 5 Year Reliability Accelerated 

Life Testing at 10,000+ psi Pressure in SWE owned 
pressure vessel 

• 200+ Battery Modules pressure tested over years 
of testing at Southwest Research Institute and 
WHOI   
– Shown: SeaSafe 316 stainless steel case with four 

SeaSafe battery modules  being lowered into the 30 
inch hyperbaric chamber at the Southwest Research 
Institute  

– 18 complete pressure cycles up to 10,000 psi and 
back down on a module while performing live 
charge and discharge cycles 
• 10,000 psi provides for 6000+ meter sea depth  

• ISO9001-2008 Quality Compliant Manufacturing 
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SeaSafe Pressure Testing at SWRi  
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SWE ISO9001-2015 Quality SeaSafe Manufacturing 
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• Since 1964 - Quality supplier to Oil and Gas 

Advanced Battery Solutions 
Industrial, O&G  

 
www.SWE.com 

• Over 70,000 sq ft - Battery systems R&D and  

ISO 9001/2008 certified manufacturing 

• 300+ customers including many top Oil & Gas  

Service, Drilling, and Production Companies 

• Focus on Service, Quality, and Reliability 

• 25 years -  Ruggedized Lithium battery experience 

16 years - Lithium Ion battery experience 

• 10 patents -  Li Ion Battery Management System 

SWE Corporate Headquarters 

 Houston, Texas 

SWE  named in top 100 of emerging technology 
companies by Marine Technology Reporter 

Who is SWE? 
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Example SWE Customers 

BATTERY SOLUTIONS INNOVATOR SINCE 1964 DELIVERING SERVICE-QUALITY-RELIABILITY 
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    Thank You! 
Come See us Booth 428 at UI2019 


