Guidance for Certification of Passenger Carrying Submersibles
United States Coast Guard (1993)

While the ABS and Lloyds standards focus more on design than operation, the 59-page USCG standard takes the larger viewpoint of the PSUB as a component of an overall submersible operation.  This document makes reference to the larger operational framework in which any boat, submersible or not, is required to operate in US waters.

Enclosure 1:

Chapter 1: General  (5 pages)
This chapter includes a brief history of submersible development and a discussion of the role of the US Navy and ABS in the Coast Guard Approval Process. It explains the applicability of other federal regulations to submersibles, references the legal category into which most Psubs fall (recreational submersible), and exempts that category from certification requirements.  It concludes with a discussion of foreign flag submersibles and describes the requirement that submersibles have an “equivalent level of safety” to surface vessels.

Chapter 2: Inspection and Certification  (5 pages)

This chapter details the requirements for the progressive, sequenced inspections of plans, calculations, materials, construction, initial operations and continuing operations included in the certification process.  While most of this work duplicates the work of an ABS surveyor, the Coast Guard makes it clear that the ABS surveyor cannot substitute for the presence of a Coast Guard inspector.  Once your vessel is certified it must be re-inspected every three years.  All significant events (incidents, accidents, damage) must be reported, and no repairs or modifications can be made without prior notification to the Coast Guard.

Chapter 3:Construction and Arrangement  (4 pages)

This chapter discusses the design of the boat, with emphasis on the hull and viewports.  It relies heavily on cross references to the ABS standards, the ASME standards, and other federal standards, to include standards for fire protection, means of construction, means of escape, and the use of guard rails.

Chapter 4: Lifesaving Equipment (2 pages)

This short chapter lists the requirements for lifesaving equipment, distress signals, emergency position indicators, first aid kits, and individual breathing gas supplies.

Chapter 5: Fire Protection Equipment (2 pages)

This brief chapter describes the requirements for fixed and portable fire extinguishers and detectors.  It requires firefighting procedures to be documented in the operations manual…a required document.  The electrical system is identified as the most likely cause of fires in submersibles.

Chapter 6: Machinery Installation  (2)

This chapter refers the reader out to other federal regulations that cover machinery requirements for both surface and submersible vessels.  Special requirements for life support and bilge systems are identified.  The Coast Guard requires 72 hours of emergency air for all occupants.

Chapter 7: Electrical Installation  (1)

Again, because a submersible is also a boat, it must meet all of the federal boating requirements in other federal documents, which are referenced here.  Emergency power requirements mandate that after a period of time equal to twice the maximum anticipated dive duration, the batteries must still hold at least 88% of their normal charge.  Batteries may, with appropriate precautions, be housed in the main hull.

 Chapter 8: Vessel Control  (1)

This chapter addresses ballast systems, emergency ballast systems, auto-pilots, communications, alarms and remotely controlled valves.

Chapter 9: Operations  (3)

The general requirements discussed hear include the need for a support vessel, the prohibition of submerging in a depth of water that exceeds the rated depth of the boat, and the prohibition of submerging in areas for which certification has not been issued.  As indicated earlier, the Coast Guard approves the entire diving operation and not simply the boat.  Specific requirements include the specific contents of the operations manual and the arrangements for rescue operations.  The Coast Guard makes it clear that you must provide for your own rescue resources, in as much as neither the US Navy nor the Coast Guard are likely to be in a position to come to your aid.

Chapter 10: Manning and Licensing (2)

This chapter begins by stating that the Coast Guard has no regulations specific to passenger carrying submersibles.  But this technicality simply means that these guidelines rest on policy rather than regulations, so you will still need to comply with them.  The Coast Guard does have requirements for manning and licensing submersible crews.  Even if you quality for the category “un-inspected submersible”, you will still require a license to carry passengers.

Chapter 11: Foreign Passenger Submersibles Operating in the U.S (2)

This chapter covers non-US Psubs.  If your country is party to the SOLAS Convention (Safety of Live at Sea), you will require only a Coast Guard inspection of your propulsion and lifesaving systems in order to enter US waters.  If you country is not a party to the convention, he Coast Guard must have inspected your design, materials, construction, testing and the operation of your vessel for you to be admitted.

Enclosure 2:  Guidelines for Stability of Small Passenger Submersibles  (15)

This lengthy section discusses the physics of stability, details the procedures for a spreadsheet-based stability review, illustrates sample calculations for such a review, and provides procedures for a deadweight survey, a submerged inclining experiment and a simplified stability test.  It describes the requirement of securing a stability letter from the Coast Guard based on 5 different operational tests (emergency ascent, hatch height, (simulated) damaged ballast tank, trim weight effect and passenger movement effect);

Enclosure 3: References (2)

The 23 references included here include 13 references to other federal regulations, 3 to Marine Technology Society documents , and the remaining 7 to the “usual suspects” (ABS, ASME, Busby, etc.).  Several of these documents are now out of print.

Enclosure 4: Addresses (4)

This section simply lists the addresses of the 50 Coast Guard stations the Circular was mailed to when it was first published.

