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[bookmark: _Toc291661373][bookmark: _Toc64279762]1. SCOPE.  This specification defines the operational and performance requirements of the Training Patrol Craft (YP).  The YP shall provide a practical and professional environment to conduct seamanship and navigation training for United States Naval Academy (USNA) Midshipmen.    

The YP shall provide a robust platform for Midshipmen professional development in a controlled shipboard environment.  The primary location for training will be at the bridge watch stations defined herein with additional observers during training evolutions.  

The craft will be used to conduct training on the Chesapeake Bay and will be deployed on training cruises within U.S. territorial waters along the East Coast of the United States.  The craft will operate with one or more other YPs in the coastal area.

[bookmark: _Toc64279763][bookmark: _Toc291661374]2. APPLICABLE DOCUMENTS

[bookmark: _Toc291661375][bookmark: _Toc46642992][bookmark: _Toc48699896]2.1 General.  The documents listed in this section are referenced in sections 3 and 4 of this specification.  While every effort has been made to ensure the completeness of this list, document users are cautioned that they must meet the specified requirements of all documents cited in sections 3 and 4 of this specification, whether or not they are listed.  Compliance with the referenced documents shall be considered mandatory to the extent specified herein. 

[bookmark: _Toc291661376][bookmark: _Toc64279764]2.2 Order of Precedence.  In the event of a conflict between the text of this document and the references cited in this document, the text of this document takes precedence.  In cases where additional requirements in references cited herein constitute additional details or features, which violates the specified performance, then it shall be considered a conflict.  Nothing in this document shall supersede applicable laws and regulations unless a specific exemption has been obtained. 

In case of conflict between requirements in referenced documents at the same tier, the more stringent requirement shall take precedence.

Silence of one document with respect to details or requirements in another document shall not be considered an inconsistency.

[bookmark: _Toc291661377]2.3 Effective Issue.  Where industry standards or Government specifications and standards are referred to, the issue or revision in effect at Contract Award shall apply.

[bookmark: _Toc291661378]2.4 Government Documents.  The following specifications, standards, handbooks, and drawings form a part of this document to the extent specified herein.  

[bookmark: _Toc64279765]DEPARTMENT OF DEFENSE
Directive 8100.2	Use of Commercial Wireless Devices, Services, and Technologies in the Department of Defense (DoD) and Global Information Grid (GIG), 14 Apr 2004
MIL-C-24368/1(Navy)	Connector Assemblies; Plug, Power Transfer, Shore to Ship and Ship to Ship, 500 Volts, 500 Amperes, 60 Hertz, Symbol Number 1160, 25 Mar 1987
MIL-C-24368/2(Navy)	Connector Assemblies; Receptacle, and Receptacle-Cabled, power Transfer, Shore to Ship and Ship to Ship, 500 Volts, 500 Amperes, 60 Hertz, Symbol Number 1161, 1 Mar 1972
 MIL-STD-1310	Standard Practice for Shipboard Bonding, Grounding, and Other Techniques for Electromagnetic Compatibility and Safety, 28 Jun 1996
(Copies of the above can be obtained from the Standardization Document Order Desk, 700 Robbins Avenue, Building 4D, Philadelphia, PA 19111-5094.)

[bookmark: _Toc64279768]DEPARTMENT OF NAVY
NSTM	Chapter 583, Boats and Small Craft, 24 Mar 1998
NSTM	Chapter 079(V2), Damage Control-Practical Damage Control, 3 Aug 1998
NAVSEA 	Naval Sea Systems Command (NAVSEA) Standard Drawing 804-4477909, Rev. A, Signal Flag Box (GRP), 15 July 1981
COMSC	COMSC 4750.2 PRESERVATION INSTRUCTIONS FOR MSC SHIPS 
(Copies of the above manuals and Design Data Sheets are available from Naval Sea Systems Command, Washington Navy Yard, 1333 Isaac Hull Ave, S.E., Washington, D.C. 20376.)

DEPARTMENT OF HOMELAND SECURITY
UNITED STATES COAST GUARD (USCG)
[bookmark: _Toc64279769]USCG 	Navigation Rules International-Inland, Commandant Instruction (COMDTINST) M16672.2E, 1999
[bookmark: _Toc64279770]USCG 	Navigation and Vessel Inspection Circular (NVIC) 
No. 12-82, 2 Jun 1982
USCG	Navigation and Vessel Inspection Circular (NVIC) 
No. 9-97, 31 Oct. 1997
(Applications for copies should be addressed to the Director (NMC-5), USCG National Maritime Center, 4200 Wilson Blvd., Suite 510, Arlington, VA 22203 or from USCG web site http://www.uscg.mil/hq/msc/reference.htm.)  

DEPARTMENT OF HEALTH AND HUMAN SERVICES 
CENTERS FOR DISEASE CONTROL AND PREVENTION (CDC)
Vessel Sanitation Program	Recommended Shipbuilding Construction Guidelines for Cruise Vessels Destined to Call on U.S. Ports, Aug 2001

CODE OF FEDERAL REGULATIONS (CFR)
CFR Title 33			Navigation and Navigable Waters
CFR Title 40			Part 116.4, Protection of the Environment
CFR Title 46			Part 160.041 Kits, First-Aid, for Merchant Vessels
CFR Title 46			Shipping, Subchapter S-Subdivision and Stability
CFR Title 46	Shipping, Subchapter W- Lifesaving Appliances and Arrangements
CFR Title 46	Subpart 92.07 Structural Fire Protection

UNITED STATES CODE (U.S.C.)
Clean Air Act			42 U.S.C. Section 7671				
[bookmark: _Toc64279772](Application for copies should be addressed to the Superintendent of Documents, U.S. Government Printing Office, Washington, DC 20402-0002.)

UNITED STATES GENERAL SERVICES ADMINISTRATION 
FED-STD-595B	Colors, Volume I, 15 Dec 1989, and Change Notice 1, dated 11 Jan 1994 
(Application for copies should be addressed to the General Services Administration, Federal Supply Service, FSS Product Acquisition Center, Supply Standards Division, Washington, DC 20406.)

[bookmark: _Toc291661379]2.5 Non-Government Publications 

[bookmark: _Toc64279773]The following document(s) form a part of this document to the extent specified herein. 

[bookmark: _Toc64279774]AMERICAN BUREAU OF SHIPPING (ABS) 
ABS 		Guide for Bridge Design and Navigational Equipment/Systems, Parts A & B (NBL)  	
ABS		Rules for Building and Classing Steel Vessels Under 90 
Meters (295 Feet) in Length (SVR) 
ABS	Guide for Crew Habitability on Ships, Appendix 3, “Accommodation Criteria –Access/Egress.”

[bookmark: _Toc64279775](Application for copies should be addressed to the American Bureau of Shipping, ABS Publications, ABS Plaza, 16855 Northcase Dr., Houston, TX 77060.  Downloadable publications are available on the ABS web site http://www.eagle.org.)

[bookmark: _Toc64279776]AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)
ASTM A276	Standard Specification for Stainless Steel Bars and Shapes
 (Application for copies should be addressed to the American Society for Testing and Materials, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959.)

[bookmark: _Toc64279779]INSTITUTE OF ELECTRICAL AND ELECTRONIC ENGINEERS (IEEE)
IEEE Standard 45	Recommended Practice for Electric Installations on Shipboard, 19 Oct 1998 
[bookmark: _Toc64279780]IEEE Standard C95.1	Standard for Safety Levels with Respect to Human Exposure to Radio Frequency Electromagnetic Fields, 3 kHz to 300 MHz, 26 Sept 1991 
IEEE Standard C95.2	Standards for Radio-Frequency Energy and Current-Flow Symbols, 1999
IEEE Standard 802.11n	IEEE Standard for IT-Telecommunications and information exchange between systems LAN/MAN - Part 11: Wireless LAN Medium Access Control (MAC) and Physical Layer (PHY) specifications Amendment 5: Enhancements for Higher Throughput, 2009
IEEE Standard 802.3 	Information technology - Telecommunications and information exchange between systems--Local and metropolitan area networks--Specific requirements--Part 3: Carrier Sense Multiple Access with Collision Detection (CSMA/CD) Access Method and Physical Layer Specifications
[bookmark: _Toc64279781](Application for copies should be addressed to the Institute of Electrical and Electronics
[bookmark: _Toc64279782]Engineers, 445 Hoes Lane, PO Box 1331, Piscataway, NJ 08855-1331.)

[bookmark: _Toc64279783]INTERNATIONAL MARITIME ORGANIZATION (IMO)
IMO				International Convention on Load Lines, 1966
IMO	International Convention on Tonnage Measurement of Ships, 1969
IMO	International Convention for the Prevention of Pollution from Ships, 1973/78, (MARPOL) as amended with applicable annexes 
IMO 	Convention on the International Regulations for Preventing Collisions at Sea, 1972 (COLREGs)
(Application for copies should be addressed to the Publication Section IMO, 4 Albert Embankment, London SE1 7SR, UK.)

NATIONAL MARINE ELECTRONICS ASSOCIATION (NMEA)
NMEA 0183	“Standard for Interfacing Marine Electronic Devices,” Version 3.01, National Marine Electronics Association, Mobile, AL, January 2002
(Applications for copies should be addressed to NMEA, 7 Riggs Avenue, Severna Park, MD 21146.)

[bookmark: _Toc64279785]SOCIETY OF NAVAL ARCHITECTS AND MARINE ENGINEERS (SNAME)
SNAME T&R Bulletin No. 2-29A	Measurement and Evaluation of Structural and Machinery Vibration in Ships, 2004
SNAME T&R Bulletin No. 4-7	Thermal Insulation Report, 1963
SNAME T&R Bulletin No. 4-16	Recommended Practices for Merchant Ship 
Heating, Ventilation and Air Conditioning Design Calculations, Aug 1980
(Application for copies should be addressed to the Society of Naval Architects and Marine Engineers, 601 Pavonia Avenue, Jersey City, NJ 07306.)


[bookmark: _Toc64279786]
3. REQUIREMENTS

[bookmark: _Toc291661380][bookmark: _Toc64279787]3.1 General Requirements for Design and Construction.  The craft shall be a noncombatant training vessel of low Total Ownership Cost (TOC) using Commercial-Off-The-Shelf (COTS) equipment.  The general craft characteristics shall emphasize habitability, training areas, hull structure, maneuverability, visibility from the bridge, and propulsion plant configuration.  The main and auxiliary systems and electronics shall be COTS equipment.  Design, construction, and selection of systems, sub-systems, and equipment along with associated software shall be consistent with reduced TOC and shall facilitate system maintenance and periodic upgrades.  The craft shall be built using the System International (SI) measurement to the maximum extent practical.

[bookmark: OLE_LINK12][bookmark: OLE_LINK13]3.1.1 Regulatory Body Requirements.  The craft shall be classed with ABS to the following classification notation:  ✠A1, Government Services, Ⓔ, ✠AMS, ✠ABCU, ✠NBL.  The craft shall conform to all applicable statutory United States laws and the rules of the USCG, and the IMO. The craft shall conform to all applicable requirements listed in Table 3.1.1-1 for the chosen hull material.

Table 3.1.1-1: Regulatory Body Requirements
	Material
	Requirements

	Steel, Aluminum
	ABS Rules for Building and Classing Steel Vessels Under 90 Meters (295 Feet) in Length (SVR) 

	Composite Materials
	Provide Proposed Requirement

	Other
	Other applicable ABS guide



The craft shall comply with applicable requirements of 46CFR, Subchapter S, and 46CFR, Subchapter W as specified herein.  The craft shall be designed and constructed in accordance with the Vessel Sanitation Program “Recommended Shipbuilding Construction Guidelines for Cruise Vessels Destined to Call on U.S. Ports” for sanitary construction.  

3.1.1.1 Certification.  The craft shall not be issued a USCG Certification of Inspection or International Convention for the Prevention of Pollution from Ship, 1973/78 (MARPOL) Convention Certificates.  The craft shall obtain the following Statement of Fact certificates from ABS:
1. IMO International Convention for the Prevention of Pollution from Ships, including all annexes and amendments applicable to the craft, 1973/1978.
2. IMO Convention on the International Regulations for Preventing Collisions at Sea, 1972 (COLREGs).
3. Compliance with requirements of 46CFR, Subchapter S, and 46CFR, Subchapter W specified herein.
4. IMO International Convention on Tonnage Measurement on Ships, 1969.
5. IMO International Convention on Load Lines, 1966.

3.1.2 Physical Characteristics.  The craft shall be of mono-hull construction.  The craft shall not have any retractable appendages.  The craft shall not exceed the physical characteristics as listed in Table 3.1.2-1. 

Table 3.1.2-1: Physical Characteristics
	Physical Characteristic
	Parameter

	Length Overall
	≤ 36.5 m (120 ft)

	Full Load Draft
	≤ 2.44 m (8 ft)

	*Maximum Beam (with fender)
	≤ 8.53 m (28 ft)

	Air Draft
	≤ 15.2 m (50 ft)

	**Maximum Trim by Stern
	< 1% length on Water Line 

	Full Load Displacement with service life allowance
	≤ 228.6 Metric Tons (225 lt)

	List
	≤ 0.5 degrees in full load condition


*The maximum beam parameter includes the fixed fendering system only
**No trim by bow under any condition

The full load displacement includes 100% of permanent ballast, onboard spares, personnel and their effects, full supply of stores, fuel to meet endurance requirements, and all other liquids in tanks to required capacity in accordance with characteristics and liquid loading instructions.  Wastewater and sewage tanks shall be taken as 25% full.
 
[bookmark: action116]The craft shall provide at delivery, a weight service life allowance of 5% of full load condition (departure) displacement and a stability service life allowance of 0.15 m (0.5 ft) over full load (departure) displacement KG.  The effect of all space, weight, services, cables and foundations reservations shall be included in the determination of the allowances.  

The craft shall accommodate a complement as delineated in Table 3.1.2-2.  Supernumeraries are to berth with officers.

Table 3.1.2-2: Craft Complement
	
	Threshold
	Objective

	Officers
	Two (2)
	Two (2)

	Crew
	Four (4)
	Six (6)

	Supernumeraries
	Two (2)
	Two (2)

	Midshipmen, male/female mixed-gender
	Twenty (20)
	Thirty (30)




3.1.3 Craft Performance.  The craft shall have unrestricted continuous operations for duration of 3 days underway.  The craft performance shall be as delineated in Table 3.1.3-1. 

	Table 3.1.3-1: Craft Performance 
	Craft Performance
	Parameter

	Endurance
	Greater than 1852 km (1000 nm) at 18.5 kph (10 knots)

	Speed
	Greater than 22.2 kph (12 knots) at 80% ABS approved Maximum Continuous Rating (MCR)

	Maintain unrestricted operations
	Sea State 3 (1.25 m (4.1 ft) significant wave height modal period 5.5 seconds)

	Maintain restricted operations
	Sea State 5 (4.0 m (13.1 ft) significant wave height modal period 10 seconds)

	Roll angle significant single amplitude in Sea State 5, Half Load, without service life allowances, all headings and speeds
	Not to exceed 8°



Sea States to be represented by Bretschneider spectrum and short-crested seas.  The sea spectrum shall be described using the form of the Bretschneider spectrum recommended by the International Towing Tank Conference. 

3.1.4 Craft Operational Parameters.  The craft shall be capable of operating in temperature conditions as defined in Table 3.1.4-1.

Table 3.1.4-1: Craft Temperature Conditions
	
	Summer
	Winter

	Seawater Temperature
	35C (95F) maximum
	-2C (28F) minimum

	Outside Dry Bulb
	40.6C (105F)
	-12C (10F)

	Outside Wet Bulb
	35C (95F) 
	-



The craft shall be capable of operating in the following operating conditions:
· Annual operating time of 1,600 to 1,800 hours.  
· Operating on the Severn River, Chesapeake Bay, and along the East Coast of the United States within territorial waters. 
· For the months September through May a typical operating profile is 6 to 8 hours per day underway and maneuvering with 2 main engines and one diesel generator on line, 2 to 4 hours dockside with one diesel generator supplying electrical power, and fourteen (14) hours dockside on shore power only.  
· For the months June through August a typical operating profile is ten (10) hours per day in transit at maximum engine power and one diesel generator on line, 6 hours maneuvering with 2 main engines and one diesel generator on line, and 8 hours dockside on shore power only. 
· During maneuvering training exercises the engines will operate at Maximum Continuous Rating (MCR) and there will be abrupt stops to reverse the engines in pier dockings and man-overboard drills.  These maneuvering training exercises may last for a total of 6 - 8 hours daily, but can be expected to last no more than 4 consecutive hours.

The craft shall be capable of a typical craft operational duty cycle profile is shown in Table 3.1.4-2.

Table 3.1.4-2: Craft Duty Cycle Profile
	Operation
	Kph (Knots) 
	Percentage Time

	Maneuvering (MCR)
	0-11.1 (0-6)
	60

	Transit
	11.1-22.2 (6-12)
	40



3.1.5 Durability/ Reliability.  The craft structure (including hull, superstructure, all interior structural components, and bulkheads) shall have a design service life of 30 years.  Materials selected for equipment, outfitting, furnishings, and coatings shall be commercial marine grade and shall exhibit performance qualities appropriate for their intended operational use and service life.  

3.1.6 Maintainability.  The craft equipment and machinery shall be located and oriented to facilitate access for maintenance, adjustment, and repair without dismantling other machinery, structure or piping.  Equipment, outfitting, furnishings, and support systems as well as interior non-structural components such as bulkheads, partitions, deck surfaces, and so forth, shall be selected to support reduced maintenance and TOC. 

3.1.7 Stability.  The craft shall comply with 46CFR, Subchapter S and shall comply with 46CFR173.051 as a public nautical school ship.  In addition, the damage stability standards of 46CFR171.080 shall be applied.  All stability analysis and calculations shall cover the full range of displacement and KG up to and including the load line draft.  The subdivisions shall be arranged such that doors are not needed in subdivision watertight bulkheads.

[bookmark: _Toc64279788]3.1.8 Weight Control.  Weight estimates, reports and supplemental documents shall be prepared.  

3.1.8.1 Margins.  The weight estimate shall include a 1% growth of the light ship displacement and 1% growth of the light ship vertical center of gravity to account for contract modifications, Contractor Furnished Equipment, and detail design and building margin.

[bookmark: _Toc64279789]3.1.9 Structural Fire Protection.  Structural fire protection shall be in accordance with 46CFR92.07 and NVIC No. 9-97 without regard to the size of the craft.

[bookmark: _Toc516476258][bookmark: _Toc34717797]3.1.10 Hazardous Material.  All interior and exterior paint used shall be lead-free.  The use of, and dependence on, hazardous material, as defined by 40CFR116.4, throughout the craft life cycle shall be minimized.  Pollution prevention measures, including source reduction and material substitution, shall be incorporated in the craft design.  Alternatives to hazardous material shall be used where applicable.  Class I and Class II ozone depleting substances, as defined by the Clean Air Act, 42 United States Code (U.S.C.) section 7671, are prohibited in all craft systems and equipment, and shall not be used as cleaning solvents during construction of the vessel.  

[bookmark: _Toc34717798][bookmark: _Toc34717800]3.1.11 Electromagnetic Environmental Effects (E3).  The craft and electronic systems shall be electromagnetically compatible.  Each piece of equipment and subsystem shall operate without performance degradation during concurrent operation of any combination of subsystems and equipment.  Craft and mission systems shall be designed and integrated such that personnel, fuels, and electro-explosive devices are not exposed to unsafe levels of electromagnetic radiation.

[bookmark: _Toc34717803]Internal electric fields (peak v/m-rms) below deck from intentional onboard transmitters shall not exceed a level of 10 v/m from 10 KHz to 18 GHz.  The craft and mission control, instrumentation, interior communications, and electronics equipment shall not respond spuriously to conducted or radiated electromagnetic energy.
 
[bookmark: _Toc34717804][bookmark: _Toc34717807]3.1.11.1 Hazards of Electromagnetic Radiation to Personnel.  Personnel shall not be exposed to Radio Frequency (RF) levels exceeding the Permissible Exposure Limits of (American National Standards Institute (ANSI)) Institute of Electrical and Electronic Engineers (IEEE) Std. C95.1.  Personnel shall be protected from electromagnetic radiation of own craft antenna systems during normal craft operation and maintenance by restricted access, warning signs and lines, or physical boundaries.  Warning signs shall be in accordance with (ANSI) IEEE Std. C95.2.  

3.1.11.2 Radio Frequency (RF) Grounding and Bonding.  The RF grounding and bonding of equipment and structures throughout the ship shall conform to the requirements and practices given in MIL-STD-1310.  Bonding provisions shall be compatible with other requirements imposed on the system for corrosion control.

[bookmark: _Toc507998485][bookmark: _Toc508623094][bookmark: _Toc34717810]3.1.12 Human Factors Engineering.  The craft design shall account for human elements.  ABS Guidance Notes on the Application of Ergonomics to Marine Systems may be used as design guidance. 
  
3.1.12.1 Noise and Vibration.  Airborne noise levels shall not exceed the values in Table 3.1.12.1-1 with main propulsion engines at Maximum Continuous Rating with normally employed equipment operating.  USCG Navigation and Vessel Inspection Circular (NVIC) 12-82 shall be used for guidance in noise measurements, noise reduction and installation of warning signs.  

Table 3.1.12.1-1: Noise Limits
	Space name
	Maximum noise level dB(A)

	Engineer’s Operating Station
	75

	Training Space, Combat Information Center
	72

	Staterooms and Bunkrooms
	70

	Corridors, Sanitary Spaces and similar
	80

	Mess
	72

	Pilot House 
	65


[bookmark: _Toc64279790]

[bookmark: _Toc64279791]3.1.13 Hull Vibration.  During all operational conditions the hull, superstructure, and mast vibration shall be within the limits referenced in SNAME T&R Bulletin No. 2-29A.

[bookmark: _Toc291661381][bookmark: _Toc64279792]3.2 General Requirements for Hull Structure.  For steel and aluminum craft, intermittent welding shall not be used in the main deck and below, including: ballast tanks, potable water tanks, wet spaces, bilges, foundations, and structures exposed to weather.  Regardless of hull material, drain holes shall be cut and watercourses provided to prevent accumulation and retention of liquids and to permit their free flow to drains, scuppers, sumps and suction pipes.  Drain holes in bottom longitudinals and the vertical keel shall be located to ensure drainage of each bay formed by longitudinals and transverse frames.  

In tanks and bottom compartments that are fitted with filling and drainage arrangements, air holes shall be provided to prevent the formation of air or gas pockets and to provide clear air passage to air escape pipes.

Oil and water stops shall be provided to prevent fluids from crossing boundaries by traveling along structural faying surfaces.

The craft structure design shall be arranged to facilitate the use of the Marine Travelift Boat Hoist used by the Naval Station Annapolis, Small Craft Repair Department (SCRD) for craft maintenance.  The craft shall be provided with devices, markings, and designations to facilitate the use of the Marine Travelift as specified in Enclosure No. 2. 

[bookmark: _Toc64279793]3.2.1 Structural Requirements. 

3.2.1.1 Fendering System.  The craft shall have a minimum of two “D” type ethylene-propylene rubber (EPMD) fenders installed around the craft following the outmost extension of the hull.  One shall be installed on the sheer line and one just above the water line.  Provision for the fendering system shall take into consideration the design of areas of the craft subject to impact during routine operations and/or training exercises.  Fendering shall be designed to be durable and repairable (i.e. modular sections) with the minimum practicable cost and impact on craft operation.  Bolts, nuts, washers and bar stock used in the installation of the fendering system shall be Corrosion Resistant Steel.  

Additionally, the craft shall have four (greater than or equal to 60.96 cm (24 in)) portable fenders with attached securing lines and stowage.  

3.2.1.2 Craft Docking Plan.  Docking plans shall be provided for craft maintenance. 

[bookmark: _Toc64279795]3.2.2 Openings.  Openings in any part of the craft structure, including those parts that do not contribute to the strength of the craft, shall have radius corners.  

3.2.2.1 Bolted Equipment Removal Plates (BERPs).  Flush deck BERPs shall be installed on the deck to facilitate removal of equipment from below decks and shall be watertight.  BERP installation shall give emphasis to removal of principal machinery.  Removal of BERPs shall not require the removal of other fixed craft structure or systems.  

[bookmark: _Toc64279796]3.2.3 Bulwarks.  A one meter (39 ½ in) high bulwark shall be provided along the entire perimeter of the forward weather deck.  Elsewhere bulwarks or lifelines and stanchions shall be provided to meet ABS Rules and Load Line Requirements.  Lifelines are to be a minimum of 9.75 mm (0.375 in) diameter, 7x19 construction, stainless steel wire rope.  The lifelines are to have a stainless steel turnbuckle at one end and a stainless steel pin shackle at the other.

All bulwarks are to slope inward at a constant angle such that the top of the bulwark is not greater than 15.2 cm (6 in) from the deck-at-edge.  The craft shall have removable openings for the brow and Jacob’s ladder/ Pilot’s ladder on port and starboard sides aft.  The brow and ladder opening may be combined.  Provision for boarding the craft at the bow shall be made at a location approximately 9.75 m (32 ft) aft of the forward end on the port and starboard sides of the craft.  A portable set of stairs and rails shall be provided to bridge the bulwark at the forward boarding location from a pier height of 2.29 m (7.5 ft).  Bulwark rails shall allow for easy line handling.  The Pilot House level shall have lifelines around the aft section and bulwarks on the port and starboard sides and forward section.

[bookmark: _Toc64279797]3.2.4 Storm Rails and Guards.  Storm rails shall be installed in areas of normal personnel access.  Storm rails shall be installed on both sides of passageways.  Hand covers, guards or rails shall be installed in the pathways leading to all exposed and dangerous places such as gears, machinery, and sharp corners.

[bookmark: _Toc34718055][bookmark: _Toc64279798]3.2.5 Doors, Hatches, Scuttles, and Manholes.  Watertight hatches and scuttles in walking and working areas shall be flush to the deck.  Doors, hatches and scuttles shall be provided with a means of securing the closure in the fully open position.  Manholes shall be provided for access to tanks and void spaces.  All hatches and doors used for ingress/egress of personnel shall be quick acting.  Flush exterior hatches and scuttles shall be equipped with drains which lead overboard.  These drains shall be configured to avoid blockage and to permit clearing of debris.  

3.2.6 Means of Escape.  Each accommodation space, manned space, and engine room shall have at least two means of escape with the exception that spaces above the main deck and under 18.58 sq meters (200 sq feet) may have one means of escape.  Each berthing compartment below the main deck shall have two means of escape.  Each means of escape shall be widely separated to prohibit one incident blocking both escapes.  Means of escape may include normal exits, emergency exits, passageways, stairways, ladders, and deck scuttles.  Footholds, handholds, ladders, and similar means provided to aid escape shall be of rigid construction.

The dimensions of the means of escape shall be such as to allow movement of persons when wearing life jackets without impediment.  The minimum opening for the means of escape shall not be less than 710 mm (28 in) in width except as noted herein.  A dead end passageway, or equivalent, of more than 6.1 m (20 ft) in length is prohibited.  Each door, hatch, or scuttle, used as a means of escape, shall be capable of being opened by one person, from either side, in both light and dark condition and must open towards the expected direction of escape from the space served.  Handles and securing devices shall be permanently installed and not capable of being easily removed.

All means of escape shall be marked on both sides in clearly legible letters as least 50 mm (2 in) high: “EMERGENCY EXIT, KEEP CLEAR”. 

A ladder leading to a deck scuttle may be used as not more than one of the means of escape from any accommodation space or manned space.  Each ladder shall be mounted at least 180 mm (7 in) from the nearest permanent object in back of the ladder.  Rungs shall be at least 405 mm (16 in) in width, not more than 305 mm (12 in) apart, at least 114 mm (4.5 in) clearance above each rung, and uniformly spaced for the length of the ladder.

When a deck scuttle serves as a means of escape, it shall not be less than 609 mm (24 in) in diameter and shall be fitted with a quick acting release and a holdback device to hold the scuttle in an open position.

[bookmark: _Toc291661382][bookmark: _Toc64279799]3.3 General Requirements for Propulsion Systems.  The craft shall have a twin-screw, twin-rudder system.  

Propulsion machinery shall be resiliently mounted as needed to meet the noise requirements specified herein.

3.3.1 Main Diesel Engines.  The craft shall be provided with one electrically started, main propulsion diesel engine per shaft.  The propulsion engines shall be identical.  When operating both engines, the vessel shall achieve a speed of 22.2 Kph (12 knots) at 80% ABS rating at full load draft in calm water with a clean hull.  The main diesel engines shall be capable of continuous operation at rated power and rated speed under the summer ambient temperature conditions specified herein without compromise of the manufacturer’s standard maintenance program.  Cooling, lubricating, and fuel service pumps serving the engines may be engine driven but no other engine-driven services shall be used.  Each engine shall exhaust to weather independently and shall be arranged so that exhaust gases do not impact operations.  The Contractor shall obtain and provide an OEM installation certification for the main propulsion diesels.

[bookmark: _Toc64279800]3.3.2 Engine Control/Monitoring.  Means for propulsion control and monitoring shall be provided for the Craft Master Control Station (CMCS), the Pilot House Control Console (PHCC), and the Machinery Control Console (MCC).

All propulsion units shall have independent electronic and manual control/indicators hardwired to each associated propulsion controller.  Failure of a propulsion control console shall not inhibit the control and monitoring of systems and equipment from alternative stations.  An interlock system shall be provided to prevent simultaneous operation of craft propulsion consoles.

3.3.2.1 Craft Master Control Station (CMCS).  The CMCS, located in the Pilot House, shall be a remote propulsion control and monitoring console. 

3.3.2.2 Pilot House Control Console (PHCC).  The PHCC, located in the Pilot House, shall be a remote propulsion control and monitoring console.

3.3.2.3 Machinery Control Console (MCC).  The MCC, located in the Engineer’s Operating Station (EOS), shall be the primary propulsion control and monitoring console.

3.3.3 Propulsion Transmission System.  Shafting, reduction gears, bearings, clutches, and couplings shall be installed to provide an efficient match of the main diesel engines and the propellers.  Component ratings shall not exceed the manufacturer’s continuous duty rating.  Shafting material shall conform to ASTM A276 Type XM-19.  The propellers shall be fixed pitch and made from Ni-Al-Br.  The Contractor shall obtain and provide an OEM installation certification for the propulsion transmission system.

D ripless mechanical type shaft seals shall be provided inboard to prevent the ingress of seawater.  The craft shall be provided with apparatus to prevent entanglement of waterborne floating debris onto the propulsion shafting system.  

The steering system and associated equipment shall not interfere with preventive and corrective maintenance of propulsion shafting system such as propeller shaft removal.   

[bookmark: _Toc291661383][bookmark: _Toc64279802]3.4 Main Steering System.  The steering system shall be a twin rudder self-contained hydraulic system.  

One joystick steering lever and one traditional helmsman’s wheel shall be installed in the Pilot House.  Each steering device shall have the capability to actuate the main steering gear system.  The joystick steering lever shall be located at the CMCS, and the helmsman’s wheel shall be the helm station located at the PHCC.  

The purpose of the dual steering devices is: (1) to maintain safe operation of the craft during training sessions when the Instructor is stationed at the CMCS and the Midshipman is stationed at the PHCC (helm), and (2) to have the capability to maneuver the craft with one operator at the CMCS.  Both steering devices shall operate simultaneously during normal steering system operation.  The joystick steering lever (at the CMCS) shall override the traditional wheel (at the PHCC) commands in any operating condition.

3.4.1 Aft Steering Gear Space.  Within the aft steering gear space, two U.S. Navy approved Emergency Escape Breathing Devices (EEBDs) shall be provided, and stowed for rapid retrieval and egress from the space.

[bookmark: _Toc291661384][bookmark: _Toc64279803]3.5 General Requirements for Electrical System.  The ship service and emergency electrical systems; including power quality, subsystems, and equipment shall be in accordance with IEEE Std. 45 in addition to the ABS Rules cited herein.  Other than low voltage data communications cables, electrical cables shall be of the low smoke, zero halogen type.  The power generation and primary distribution system shall be a nominal 450 volt, 60 Hz, three-phase, three-wire, ungrounded system.  Lighting and electronics distribution systems shall be 120 volt, 60 Hz, three-phase, three-wire, ungrounded.  A service life growth margin of 5% shall be provided at the delivery for future electrical load demands. 

[bookmark: _Toc64279804]3.5.1 Electric Power Generation.  The ship service power generation system shall consist of two identical and independent, three-phase, three-wire, 60 Hz, ungrounded, 450 volt, self-exciting generator sets with electrically started, fresh water-cooled diesel engines as prime movers.  The ship service diesel generators shall be resiliently mounted as required to meet the noise requirements specified herein.  The ship service power generation system shall supply the worst case functional operating load, with a 5% service life growth margin, with one ship service generator.  Loss of the duty generator shall result in automatic starting and electrical alignment of the standby generator to restore power.

The ship service generator sets shall be capable of local and remote control.  Controls and indicators for ship service generator operation and paralleling shall be incorporated in the main switchboard in the Engineer’s Operating Station (EOS).  In addition to the capabilities listed in IEEE Std. 45, the following additional capabilities shall be provided for the generators at or adjacent to the main switchboard:
· Controls for generator starting, stopping, and emergency shutdown.
· Emergency shutdown of the prime mover shall trip the associated generator output breaker.
· In addition to automatic voltage regulator controls, a manual voltage control rheostat.
· Ship service diesel generators shall be capable of automatic continuous operation in parallel up to the maximum combined rating of the machines.

3.5.2 Generators Sets.  The ship service and emergency generator engines shall be capable of continuous operation at rated power and rated speed under the summer ambient conditions specified herein without compromise of the manufacturer’s standard maintenance program.  Cooling, lubricating, and fuel service pumps serving the engines may be engine driven.  No other engine-driven services are permitted except as noted herein.  Engines shall have electric start.  Each engine shall exhaust to weather independently and shall be arranged so that exhaust gases do not impact operations.  The Contractor shall obtain and provide an OEM installation certification for the generator sets.

3.5.3 Shore Power System.  Shore power circuit breakers shall be non-fused, molded case, current-limiting type rated at 100 A.  The capability to monitor shore power voltage and amperage shall be included in the design of the craft’s electrical switchboard.  Shore power emergency disconnect pushbuttons shall be provided at the shore power receptacle station and in the EOS to trip the shore power circuit breakers.  A shore power receptacle station shall be located on the main deck, forward of the superstructure, on the centerline and shall be accessible from port and starboard sides.  The station shall have the following features:
· A watertight receptacle.
· A control switch and a white pilot light to indicate circuit energized and labeled "Power On”.
· A watertight phase sequence, orientation, and rotation detector panel.
· A shore power cable 38.1 m (125 foot long) with male-end fittings on both ends, to connect to a standard commercial power source.  The shore power cable shall be sized according to the shore power breaker rating.
· Brackets for shore power cable stowage when not in use.  The stowage brackets shall be clear of deck traffic and located adjacent to the shore power receptacle.
· A shore power adaptor box with circuit breaker shall be provided to enable the craft shore power system to connect to a U.S. Navy standard shore power cable and connector in accordance with Military Specification Sheet MIL-C-24368/1B (Navy) and MIL-C-24368/2B (Navy). 

3.5.4 Emergency Power.  An emergency generator set shall be provided as the emergency source of electric power.  The emergency generator set shall be radiator cooled.  The radiator cooling fan shall be engine driven.  In addition to the loads required by ABS rules, the emergency power system shall provide power to the primary fire pump, a bilge pump, and uninterruptible power supplies for a minimum duration of 6 hours.

3.5.5 Corrosion Protection.  As applicable to hull material, a sacrificial anodes system shall, at a minimum, be provided in bilges, sea chests, ballast tanks, and on exposed shafting and rudders.  

[bookmark: _Toc64279805]3.5.6 Lighting.  The craft lighting system design, arrangement, distribution, circuit protection, equipment selection and installation shall be in accordance with IEEE Std. 45.

3.5.6.1 Interior Lighting.  The craft shall be lighted throughout.  Obstructions on the weather deck shall have a light fixture located to permit visibility from both sides of the obstruction.  White lighting shall be provided throughout the craft.  Red lighting shall be provided throughout the craft with the exception of engine room spaces.

3.5.6.2 Exterior Lighting.  The craft shall have floodlights to illuminate gangways, exterior deck areas and walkways.  

At a minimum, the craft shall be provided with a 38.1 cm (15 in) 1000 Watt, 3 million candlepower searchlight that is controllable from the Pilot House.  The searchlight shall be capable of rotating 360°. The searchlight shall not have shudders.

3.5.6.3 Emergency Lighting.    Emergency lighting shall be provided to enable a re-start of the main machinery, for general craft operations to be carried out and for safe passage of the crew through the craft in the event of loss of power.  Emergency light fixtures shall be required in the passageways, public areas, mess areas, stairwells and stairwell exits, and machinery rooms.
Emergency lighting will not be switched except in the Pilothouse.
 
[bookmark: _Toc64279806]3.5.7 Batteries and Service Facilities.  Low maintenance sealed batteries, battery banks, battery chargers and associated equipment shall be provided to suit craft system design, layout and electrical load demands in accordance with IEEE Std. 45.

[bookmark: _Toc64279807][bookmark: _Toc291661385]3.6 General Requirements for Electronic and Navigational Systems.  The craft shall be equipped with navigation equipment in accordance with the International Regulations for Prevention of Collision at Sea, 72 COLREGS as promulgated in Commandant Instruction (COMDTINST) M16672.2E and the requirements in ABS Guide for Bridge Design and Navigational Equipment/Systems, Parts A & B. 

Navigation lights shall be installed in accordance with the COLREGS.  In addition, the following lights shall also be installed: 
· Towing lights.
· Upper vessel not under command lights.
· Underwater operation lights.
· Lower vessel not under command lights.

The craft shall be provided and arranged with appropriate mounting facilities for antennas to meet the performance and Electromagnetic Environmental Effects control requirements specified herein.  Electronic and navigational systems shall be designed, integrated and installed in accordance with the requirements of IEEE Std. 45, unless otherwise specified herein. 
[bookmark: _Toc524740890][bookmark: _Toc34717839] 
[bookmark: _Toc64279808][bookmark: _Toc523623800][bookmark: _Toc524740756][bookmark: _Toc9649026][bookmark: _Toc9753943][bookmark: _Toc14577697][bookmark: _Toc14577718][bookmark: _Toc17858363][bookmark: _Toc18378247][bookmark: _Toc34718152]3.6.1 Electronic and Navigational Systems Requirements.  Electronic and navigation equipment shall be grounded and bonded in accordance with MIL-STD-1310.  

[bookmark: _Toc64279811]3.6.2 Navigation Equipment.  All navigation displays for the Pilot House and Combat Information Center (CIC) shall be flat screen, non-glare with low light or “darken ship” capability with dimmer switches.  Pilot House electronic navigation equipment shall include at a minimum:
· Electronic Chart Reading and Display (ECDIS) laptop.
· GPS capable (internal to the laptop or interface with shipboard DGPS)
· Differential Global Position System (DGPS).
· Position error correction technology.
· Interface with VHF (Pilot House only).
· DGPS system shall provide a serial output interface of National Maritime Electronic Association (NMEA)-0183 DGPS data generated by externally connected devices.
· Speed log.
· Anemometer.
· Navigational radar.
·  Advanced Radar Plotting Aid (ARPA) with color display.
· 0.5-89 kilometers (0.25 to 48 nautical miles) range.
· Interface with DGPS position information.
· Capability to display on multiple stations. 
· Fathometer.
· Flush mounted type transducer.
· Electronic gyrocompass system.
· Digital display magnetic compass.
· Record and playback of voyage information with “black box” functionality.

3.6.2.1 Non-Electrical/Electronic Navigation Aids.  The craft shall have clinometers installed on the aft bulkhead of the Pilot House.  Stowage for four sets of binoculars shall be provided for watch standing personnel.  

[bookmark: _Toc64279812]3.6.3 Navigation System Alignment.  A reference system (bench marks) shall be provided on the craft that establishes an X, Y, Z origin, referenced to the center of the baseline of the craft for alignment of DGPS units and the gyrocompass.  Local benchmarks shall be provided at navigation system installation sites. 
 
[bookmark: _Toc64279813][bookmark: _Toc291661386]3.7 General Requirements for Communication. 

[bookmark: _Toc64279814]3.7.1 Signaling.  The craft shall be provided with seven flag hoist halyards, a jack staff and an ensign staff with halyards and rigging.  Flag hoist rigging shall be designed for use with the provided signal flags and day shapes.  One flag hoist shall be for the national ensign, located as close as possible to centerline of the mast and at a point higher than all other flags.  The remaining hoists shall be divided between port and starboard of mast centerline.  Flags flown from the hoists shall be free from obstruction from other flags or craft equipment or structure.  The flag hoist halyards shall be portable and stowage for rigging shall be provided.  The craft shall be provided with a Signal Flag Box in accordance NAVSEA Standard Drawing 804-4477909 to stow Government furnished signal flags and day shapes in the vicinity of the mast.  The forward and aft jack staffs shall be removable.

[bookmark: _Toc64279815]3.7.2 Exterior Communications Systems.

[bookmark: _Toc64279816]3.7.2.1 High Frequency (HF) Radio System.  One Federal Communications Commission (FCC) approved marine HF single side-band radio shall be provided and installed in the Pilot House.

[bookmark: _Toc64279817]3.7.2.2 Very High Frequency (VHF) Bridge-to-Bridge Radio System.  An FCC approved VHF bridge-to-bridge radio with a minimum of two (2) channel monitoring shall be provided in the Pilot House, with receive only capability in CIC.  

3.7.2.3 Very High Frequency (VHF)/Ultra High Frequency (UHF) Radio System.  One VHF/UHF radio (with 225-400 MHz Frequency Range) shall be provided in the Pilot House.

[bookmark: _Toc524741039]3.7.2.4 Craft Radio Communications.  The craft shall be outfitted with one Emergency Position-Indicating Radio Beacon (EPRIB) located in or near the pilothouse.
  
[bookmark: _Toc64279818]3.7.3 Interior Communications Systems.  Interior communications systems shall be designed, integrated and installed in accordance with IEEE Std. 45 unless specified herein.

3.7.3.1 Engine Order Telegraph (EOT).  An EOT shall be provided with an applicable wrong direction alarm system.

3.7.3.2 Circuit 1MC - General Announcing/Intership Announcing System.  A 1MC shall be provided in accordance with Enclosure No.  1.  The circuit shall be located in the Pilot House and at a minimum consist of:
· Multi-directional loudhailer.
· Control panel with microphone handset.
· General/collision/chemical alarm unit.
· Amplifier cabinet.
· Speakers throughout the craft for the 1MC in every manned compartment and on weather deck.

3.7.3.3 Circuit 21MC-Intercommunications Type Announcing System.  A 21MC shall be provided in accordance with Enclosure No. 1.  In addition, a 21MC shall be provided on the fantail (Quarter Deck) and Aft Steering.

3.7.3.4 Sound Powered Phone System.  In addition to ABS Rules, a sound powered phone system shall be provided for watch team training and navigation, in accordance with Enclosure No. 1.  Each sound powered phone station shall have the capability to support either headsets or hand-held sets.  In addition, sound powered phones shall be provided fore and aft of the Pilot House on the main deck.

3.7.4 Computers and Network Resources. The craft shall be configured to support commercially available computer packages to be used for administration, training, and craft operations. 

The craft shall be provided with hardware, software, and cabling for a Local Area Network (LAN).  The LAN shall support IEEE 802.3 100 BASETX over Cat 6 shielded cabling wired to a central rack mounted switch.  Connections to the LAN shall be made via ports located in at least the Pilot House CIC/Training Space.  Computers used for administrative, training, and craft operations purposes shall be incorporated into the LAN.

The LAN shall interface with the USNA wireless local area network (WLAN) infrastructure via an externally-mounted omni-directional antenna.  The USNA WLAN complies with IEEE Std. 802.11n (2.4 GHz) with WPA2 Enterprise using AES encryption, and Department of Defense Directive 8100.2.  

All components shall be designed to accommodate change and shall facilitate the integration of future technologies as they evolve.  These network resources shall make use of widely recognized and widely supported standards (international, national, multiple vendors or ad hoc), which represent the mainstream of the technology used in the commercial marketplace for the intended function.  

[bookmark: _Toc64279819][bookmark: _Toc64279820]3.8 General Requirements for Alarms, Safety, and Warning System.  Electrical and electronic alarms, safety, and warning system shall be in accordance with IEEE Std. 45.

[bookmark: _Toc64279821]3.8.1 Alarms, Controls, and Displays.  The Pilot House shall be equipped with audible and visual alarms, controls, and displays in accordance with the COLREGS as promulgated in COMDTINST M16672.2E.  Manual controls for the whistle and bell provided in the Pilot House shall be within easy reach of the CMCS and PHCC. 

[bookmark: _Toc64279822]3.8.2 Alarm Capability.  An integrated alarm system, with recorder and printer, shall be provided within the Pilot House.  The installed Pilot House alarm system shall include, at a minimum:
· Flooding alarm for all bilges and all spaces below the waterline.
· Fire fighting agent discharge.
· External visual and audible fire and flooding alarms on top of Pilot House shall be provided for use when in-port.  
· Smoke/Fire alarm in all spaces.
· Freon gas alarm.
· Hydrogen Sulfide (H2S) alarm.  A second Hydrogen Sulfide alarm shall be provided in the Engine Room with an additional alarm indication at Engine Room entrance.
· General/Collision/Chemical alarms with distinct tone generators incorporated in the announcing system located in Pilot House.  The alarms tones shall be:
· General Alarm: A simulated single-stroke, gong tone striking at the rate of 100 strokes per minute.
· Collision Alarm: A pulsed 1000-cycle signal, each cycle of which consists of three pulses 50 milliseconds in duration.  Each group of three pulses is followed by an off time of 0.35 seconds.
· Chemical Alarm: A continuous 1000-cycle signal.

[bookmark: _Toc291661387][bookmark: _Toc64279823]3.9 General Requirements for Auxiliary Systems.  Auxiliary systems, equipment, and materials of construction shall be in accordance with ASTM 1155, with the exception of seawater circulating and bilge drainage piping, which shall be 90/10 Copper Nickel Alloy.  Seawater piping systems shall be designed to reduce galvanic potential by avoiding the use of dissimilar metals wherever practical.  Copper piping shall be hard drawn.  Fittings for Copper Nickel piping shall be bronze.

Tanks shall be equipped for local sounding measurements and tank level indicators.  

[bookmark: _Toc64279824]3.9.1 Potable Water System.  The craft potable water stowage and distribution shall be in accordance with Centers for Disease Control and Prevention (CDC) “Recommended Shipbuilding Construction Guidelines for Cruise Vessels Destined to Call on U.S. Ports”.  The system shall satisfy the daily water demands of the craft complement and machinery for 3 days continuous underway operation.  The total daily demand shall take into consideration:
· 155 liters (41 gal) per accommodation.
· Engine jacket water make-up.
· Hot/chilled water system make-up.
· Appropriate demand per accommodation for sanitary flushing.

Stowage tanks, shore supply connections (port and starboard), a bromine disinfection system, a hydro-pneumatic pressure set, and water heaters shall be provided.  A securable and self-draining potable water hose locker shall be located by a deck filling station.  Hose bib outlets equipped with back-flow preventers shall be provided for exterior deck wash down.  Pressure sets for the potable water service system shall be identical.  Two potable water pumps for the pressure sets shall be provided and be sized to provide the required freshwater flows and pressures with one pump on standby. 

Disinfection of the potable water and all potable water piping, pumps, heat exchangers, and hydro-pneumatic reservoirs in the potable water system shall be performed using a commercially available chlorination compound prior to craft delivery.

A sampling connection shall be provided at each shore connection.  Shore connections shall be provided with provisions for attaching a pressure gauge downstream of the sampling connection.  Suction tailpipes shall be fitted with bell mouths and the tanks fitted with striker plates for sounding.

[bookmark: _Toc64279825]3.9.1.1 Water Fountains.  The craft shall be provided with three water fountains.  One water fountain shall be provided in the messing space, another water fountain shall be accessible from the Pilot House, and the third water fountain shall be provided in the training space. 

Water fountain locations shall not interfere with personnel circulation or access to craft systems, subsystems, or equipment and shall be independent of the craft air conditioning (A/C) system.  

[bookmark: _Toc64279826]3.9.1.2 Hot Potable Water.  A hot potable water system shall be provided to supply water at 59°C (130°F).  Quick recovery electric type hot water heaters shall be provided.  Each hot water heater shall have its own circulating hot water loop system using a circulating pump.  

[bookmark: _Toc64279827]3.9.2 Seawater System.  In addition to ABS Rules, each diesel engine shall have an independent sea suction with the exception of the emergency diesel generator.  Duplex sea water strainers shall be provided with clear access to clean baskets.

[bookmark: _Toc64279828]3.9.3 Fuel System.  The fuel system shall provide:
· A means of stripping fuel tank, sampling and transferring to waste oil-holding tank.
· A means of transferring fuel between tanks.
· A system for indicating fuel level in each tank.
· A means for off-loading fuel.
· A means for fuel/water separation and fuel purification/filtration in accordance with the engine manufacturer’s specification.
· Double-valve protection at shore connection(s).

[bookmark: _Toc64279829]3.9.3.1 Fuel Tankage.  The craft fuel tankage shall be sized for endurance and speed specified herein at a fixed full load draft condition (with service life allowance).  A factor for the average effect of seas and fouling of 10% shall be applied to the powering estimate.  An appropriate factor shall be applied to the fuel consumption rate to account for measurement tolerance.  An appropriate allowance for tailpipe losses shall be made.  Filling connections shall terminate in two gate valves with caps and retaining chains.  A sampling connection shall be provided at each shore connection with provisions for attaching a pressure gauge downstream of the sampling connection at each filling connection.  All fuel oil tank cut off valves shall be gate valves.  Suction tailpipes shall be fitted with bell mouths and the tanks fitted with striker plates for sounding.

3.9.4 Lubricating Oil System.  All diesel engines shall use the same lubricating oil type.  A fast lube oil change system (FLOCS) shall be provided for all diesel engines, except the diesel engine used for emergency power generation.  All drain piping from the FLOCS shall lead to the waste oil holding tank.

[bookmark: _Toc64279830]3.9.4.1 Lubrication Oil Capacity.  Oil storage capacity shall accommodate one complete lube oil sump change out for each main propulsion diesel engine and ship service diesel engine plus make-up lubricant for 3 days of continuous operation at MCR.  The craft shall be provided with stowage for reduction gear oil and steering gear hydraulic oil.  Hydraulic oil storage capacity shall accommodate one complete hydraulic oil change out for the steering system.

[bookmark: _Toc64279832]3.9.5 Sewage System Capability.  The craft sewage system shall be in compliance with the requirements of Annex IV of MARPOL, and its subsequent amendments; the related Resolution MEPC.2 (VI), Annex A; and 33CFR159.319.  

The craft shall be provided with independent sewage and gray water collection systems, including plumbing, equipment, and tankage.  Sewage and gray water holding tank capacity shall account for the maximum craft complement based on daily water usage rates.  Each of the sewage and gray water holding tanks shall accommodate 5 days of underway continuous operations.  

The craft shall be capable of draining gray water to the gray water holding tank, and means shall be provided to transfer gray water overboard and to port and starboard deck connections from holding tank.

A Type III Marine Sanitation Device (MSD) shall be provided in accordance with USCG.  The system shall use a reduced fresh water vacuum system for collection of sewage.  The sewage tank shall be stainless steel.  A securable sewage cleaning gear locker shall be provided in the vicinity of the MSD unit.  A fresh water flushing connection with back-flow preventer shall be provided in the sewage discharge piping near the MSD unit to allow for a hose to be hooked-up to flush discharge piping.

[bookmark: _Toc64279833]3.9.6 Oil Pollution System.  An oily waste storage and transfer system that allows for selective suction from oily water generating spaces and the bilges shall be provided.  Suction from spaces that generate oily water shall be by means of a dedicated pump and shall discharge to an oily waste holding tank.  Means shall be provided to minimize oil contamination of bilge water.  Machinery shall have drip pans provided to minimize the volume of oil contaminating the engine room bilges.  A waste oil tank sized to hold the capacity of both main diesel engine lube oil sumps shall be provided.  
[bookmark: _Ref518451300][bookmark: _Toc18994851]
3.9.6.1 Oily Waste Transfer.  A means to transfer the contents of oily waste holding tanks and waste oil tank for shore side discharge using double valve deck connections shall be provided.

3.9.6.2 Bilge Drainage System.  The craft shall be provided with a dedicated electric driven bilge pump and transfer system.  A bilge eductor shall be provided and located in the same space with the primary fire pump and be capable of taking suction from engine spaces.

The craft dewatering capacity shall be equivalent or greater than the craft water delivery capacity, including fire fighting systems, for all internal spaces.

[bookmark: _Toc64279834]3.9.7 Solid Waste Handling Systems.  The craft shall be capable of operating in accordance with Annex V of MARPOL 73/78 and its subsequent amendments.  Solid waste storage areas shall be based on a rate of 1.6 kg/person/day and 12.8 ltrs/person/day.  The craft shall be capable of storing solid waste for a minimum of 3 days.

[bookmark: _Toc64279835]3.9.8 Shore Service Connections.  The craft shall have shore service connections as follows in Table 3.9.8-1:

Table 3.9.8-1:  Shore Service Connections
	Applications
	Connection

	Shore Power 
	440 VAC  (nominal), 3 Phase, 100 A, Crouse-Hinds receptacle with surge protection

	Potable water
	Female standard (U.S. Navy) 3.81 cm (1.5 in) firehose

	Sewage
	Female 3.81 cm (1.5 in) “Instant lok” coupling

	Gray water
	Main deck capped deck connections

	Firemain
	Female standard (U.S. Navy) 3.81 cm (1.5 in) firehose

	Diesel fuel
	Riser(s) terminating with capped 3.81 cm (1.5 in) NPT (male thread), with double valve isolation prior to cap

	Lube oil
	Capped 3.81 cm (1.5 in) NPT male thread with cut off valve, with double valve isolation prior to cap

	Waste oil tank
	Main deck capped deck connections with double valve isolation

	Oily waste holding tank
	Main deck capped deck connections with double valve isolation



[bookmark: _Toc64279836]3.9.9 Main Deck Systems.  Deck equipment exposed to the weather shall be provided with vinyl laminated on nylon or polyester fabric covers.
 
3.9.9.1 Towing.  The craft shall be capable of safely towing (stern) and being towed (bow) in Sea State 3 conditions.  The craft shall be necessarily equipped to be capable of safely towing vessels of equal gross tonnage.  

3.9.9.2 Mooring.  A complete mooring system shall be provided for the craft including deck fittings.  The craft shall be provided with mooring lines stowage to accommodate eight mooring lines (approximately 30.5 m (100 ft each)).   

All bitts, chocks and machinery shall be fully accessible by personnel for mooring, breasting, and tending lines.  Arrangements shall provide clear paths for handling lines and clear working areas for personnel.  Chocks shall be sized to pass an eye splice or bight of line with two parts of the largest required size line.  Bitts and chocks shall be fitted directly to the deck plating.  Stiffening of the deck shall be provided, as required, to allow the fittings to develop full strength.  A minimum 10 cm (4 in) collar shall be provided in all openings in the bulwark intended for line handling.  Mooring fittings shall be designed with a factor of safety of 3 over the breaking strength of the line.

The belaying surfaces of cleats and riding surfaces of chocks and bitts shall have a surface roughness of 125 micro inches or less.
 
3.9.9.3 Brow.  The craft shall be provided with one portable brow constructed from aluminum.  The brow shall be 1 m (3.3 ft) wide and extend from the afterdeck at a length capable of accommodating a 2.5 m (8.2 ft) pier height above the Design Waterline.  The craft shall provide onboard stowage for the brow topside, if practicable.  Stowage of brow shall not impede free flow of craft personnel.

[bookmark: _Toc64279837]3.9.9.4 Anchors and Anchor Handling Equipment.  Two Danforth anchors (port and starboard) and anchor handling equipment shall be provided.

Anchors, chain, chain stowage, anchor system, and handling equipment shall be provided.  The anchor windlass shall be capable of operation with both anchors.  The anchor chain shall be of common size, grade and be commercially available.  The anchor chain locker shall be provided with access and drainage and be able to store the anchor chain.  

Doublers (plates), where the anchors rest against the hull when in their stowed position, shall be provided with half-round pipes that will prevent anchor slamming.  Means shall be provided to prevent anchor chain chafing at the hull. 

Anchors and anchor chains shall be painted and wire marked in accordance with COMSCINST 4750.2.

3.9.10 Lifesaving Equipment and Arrangements.  The craft shall be provided with approved lifesaving equipment and means for stowage in accordance with 46 CFR Subchapter W as a Public Nautical School Ship, except life vests which will be government furnished.  Life rafts shall be Navy 25-person Mark VII Mod 3 life rafts.  Number of life rafts shall be in accordance with 46CFR199.640(c).  Navy life rafts are not considered to be readily transferable.  The craft shall be provided life vest stowage to accommodate 50 USCG approved Type I life vests (adult over 40.8 kg (90 lbs)).

The craft shall not be provided with immersion suits or rocket parachute flares.

[bookmark: _Toc291661388][bookmark: _Toc64279838]3.10 Coatings, Designations, Markings, and Warnings.  Hull numbering shall be in accordance with Navy Ships Technical Manual (NSTM), Chapter 583 for noncombatant craft.

3.10.1 Deck Coatings.  Deck covering in habitability spaces, craft control spaces, and passages shall be waterproof, slip-resistant, seamless, wear resistant, durable, maintainable, fire retardant and be applied in accordance with the manufacturer’s approved deck instructions over an epoxy primer.  Electrical insulating floor coverings shall be provided and located in accordance with IEEE Std. 45.  

Exterior deck traffic areas shall be covered with non-skid coating.  The epoxy primer shall be the non-skid manufacturer’s approved primer. 

3.10.2 Designations and Markings.  Label plates shall be attached to valves or adjacent to the valves.  Electrical systems shall be designated and marked in accordance with IEEE Std. 45.  Operating instructions shall be posted adjacent to equipment where applicable and be visible to the operator.  Identification plates shall be provided on electrical panels showing circuit designation, description of equipment controlled and rating of circuit breaker elements and connected loads.

Underwater hull shall have physical features and markings in accordance with ABS Rules for Survey after Construction, Part 7 Appendix, Section 1, Guide for Underwater Inspection in Lieu of Dry-docking Survey.

Damage control markings shall be in accordance with NSTM, Chapter 079(V2).  

3.10.3 Painting.  Surface preparation and painting of entire craft, equipage, and attachments shall be in accordance with the following guidance:
· General Application:
· Paint shall only be applied when the environmental conditions, including but not limited to temperature, humidity, and surface temperature are within the published limits established by the paint manufacturer.
· Manufacturer’s established drying times between coats shall be followed to ensure adhesion of the subsequent coats.
· Each undercoat shall be of a different color to make holidays and inadequate coverage readily apparent.
· Unless preparing for inorganic zinc application or unless otherwise specified, blasting shall not be used to prepare surfaces for painting.
· The airless spray paint application method shall be used when painting fiberglass. 
· Exterior Coating:
· Exterior surfaces including the hull shall be painted Haze Gray (Federal Standard (Fed Std) Color 26270). 
· Letters/Hull Numbers shall be painted White (Fed Std Color 27886).
· Draft marks shall be painted Flat Black (Fed Std Color 37038) above the boot top and White (Fed Std 27886) on and below the boot-top.
· Weather Doors shall be painted Haze Gray (Fed Std Color 26270) and door dogs Gloss Black (Fed Std Color 17308).
· Decks with Non-skid shall be painted Dark Gray (Fed Std Color 36076). 
· Upper limit to bottom limit of boot topping shall be painted black (with anti-marine growth additives).
· Keel to lower limit of boot topping shall be painted red (with anti-fouling additives).
· All small inaccessible voids shall be interior coated.
· Exposed Hot Machinery: 
· Hot machinery (surface temperature in excess of 121oC (250oF)):  Heat-resisting Aluminum.
· Interior Piping:
· All interior piping shall be painted to match surrounding areas, and stenciled with contrasting color lettering to identify flow direction and service.  
· All interior piping valve wheels in addition to the exterior riser plugs for shore side connections shall be color-coded as follows:
· Fresh water:  Blue (Fed Std Color 15123).
· Firemain:  Gloss Red (Fed Std Color 11105).
· Fuel:  Yellow (Fed Std Color 13538).
· Sewage:  Gold (Fed Std Color 17043).
· Lube oil:  Striped Yellow (Fed Std Color 13538) and Gloss Black (Fed Std Color 17038).
· Wiring Systems:
· Wireways, electric cabling, stuffing tubes, and similar electrical fittings shall be painted to match surrounding compartment surfaces.  Paint used on the cable shall not have any detrimental effects on the cable or jacket.
· Interior Coating:
· Interior coatings shall be per Table 3.10.3-1.

Table 3.10.3-1: Interior Color Codes 
	Space
	Bulkheads
	Overheads
	Decks

	Bilges (Eng. room and Machinery spaces)
	
	
	Terracotta, 20109

	Control rooms
	White, 27780
	White, 27780
	Dark Gray, 26008

	Kitchen, pantry, etc.
	White, 27780
	White, 27780
	Dark Gray, 26008

	Machinery spaces and Eng. room
	White, 27780
	White, 27780
	Terracotta, 20109
Extend 150 mm (6 in) up all bulkheads

	Pantries
	White, 17875
	White, 17875
	Dark Gray, 26008

	Passageways
	White, 27780
	White, 27780
	Dark Gray, 26008

	Pilot House
	Flat Black, 37038
	Flat Black, 37038
	Dark Gray, 26008

	Quarters/mess rooms:
	
	
	

	  Staterooms
	White, 27780
	White, 27780
	Dark Green, 34092

	  Crew Berthing
	White, 27780
	White, 27780
	Dark Green, 34092

	Recreation/Training Space
	White, 27780
	White, 27780
	Dark Gray, 26008

	  Commissary Spaces
	White, 27780
	White, 27886
	Dark Gray, 26008

	  CIC
	Flat Black, 37038
	Flat Black, 37038
	Dark Gray, 26008

	Store rooms, lockers, etc.
	White, 27780
	White, 27780
	Dark Gray, 26008

	  Sanitary spaces
	White, 27780
	White, 27780
	Dark Gray, 26008

	Special Compartments:
	
	
	

	
	
	
	

	  Gratings, aluminum
	
	
	Uncoated

	  Gratings, deck (Engine room/Machinery spaces)
	
	
	Terracotta, 20109

	  Gratings, platform (Engine room/Machinery spaces)
	
	
	Black, 27038 or Terracotta, 20109

	  Light locks, light traps
	Flat Black, 37038
	Flat Black, 37038
	Flat Black, 37038


Note: Numbers indicate Fed-Std-595 Colors.

Corrosion preventing, anti-fouling and cosmetic coatings designed for ten years of protection shall be applied.  Coated surfaces shall show no excessive film failures: loss of adhesion, blistering, rusting, pin-holing, checking, cracking, runs or sags.  

[bookmark: _Toc291661389][bookmark: _Toc64279839]3.11 Fire Protection Systems.  

3.11.1 Fire Extinguishing Systems.  The craft shall be provided with fire fighting systems and equipment.

3.11.1.1 Firemain System.  A dry firemain system shall be provided.  Hoses, couplings, and nozzles shall be 1.5 in National Pipe Straight Hose (NPSH) Thread (Navy Standard).  Nozzles shall be provided at each outlet, pre-connected to the hose.  The nozzles shall be pistol gripped and have a variable pattern.  Outlets shall be located at the access to the engine room (outside), and shall be provided with hose of sufficient length to reach all points of the engine room.  Outlets shall also be located forward of the deckhouse, on the weather deck, to support anchor handling operations, and throughout the craft.  The primary fire pump shall be electric motor driven and shall not be located in the engine room.  The fire pump shall be sized to provide a minimum of 100gpm and 95psi at any two operating outlets (fireplugs).

3.11.1.2 Portable Aqueous Film Forming Foam (AFFF) System.  A portable 6% AFFF in-line eductor system shall be provided with sufficient AFFF to cover the machinery space bilges for four evolutions of bilge sprinkling.  The duration of one evolution shall be no less than one minute. The AFFF system shall provide for 0.5 liters/minute/meters squared (0.16 gallons/minute/feet squared).  AFFF concentrate used in the system shall be commercially available.  A non collapsible, reel mounted AFFF re-entry hose shall be located outside the machinery space and containers shall be stored in accordance with manufacturer’s recommendations. The AFFF re-entry hose shall be of sufficient length to reach all points of the engine room.

[bookmark: _Toc64279840]3.11.1.3 Fixed Integral Firefighting Systems. An FM-200 system shall be installed in the engine room and any other fuel oil accommodation spaces if provided.  

3.11.1.3.1 FM-200 System.  A Fixed FM-200 (HFC-277) fire extinguishing system shall be designed to completely discharge within 8 seconds, and provide for 2 extinguishing evolutions.  The amount of agent required shall be based on the gross volume of the space.  The minimum concentration shall not be less than 8.7% over a temperature range of 32 to 130 degrees F.  The system shall be provided with a time delay sufficient to allow personnel to evacuate the engine room and to allow machinery to stop.  A non-electrical manual activation of the system shall be provided outside, at the engine room access.  In addition, remote operation shall be provided in the Pilot House.

[bookmark: _Toc64279841]3.11.1.4 Portable Fire Extinguishers.  Portable fire extinguishers shall be provided.  Fire extinguishers shall be USCG approved.

3.11.1.5 Emergency Fire Pump.  As an emergency fire pump, the craft shall be provided with a U.S. Navy approved P-100 pump located on the aft weather deck.  The pump shall have the capability of being cross-connected to the craft firemain system.  

The P-100 pump shall be stowed in a watertight, fiberglass enclosure with quick acting closures.  The non-collapsible pump hoses and suction strainer shall be provided and secured via open-ended stowage brackets located aft.  

[bookmark: _Toc291661390][bookmark: _Toc64279842]3.12 Heating, Ventilation, and Air Conditioning (HVAC) System.  The HVAC system shall be designed in accordance with SNAME T&R Bulletin No.  4-16. All normally manned spaces shall be heated and air conditioned with exception of the engine room, which shall be heated only.  Thermal insulation shall be in accordance with SNAME T&R Bulletin No.  4-7.

All air conditioned spaces shall be provided with thermostatic control.  A closed-loop freshwater filled hot/chilled water system shall be provided to serve coils distributed throughout the craft for summer cooling and winter heating.  

The engine room shall be provided with two speed mechanical supply and exhaust ventilation fans to provide combustion air and equipment cooling.  Engine room temperature shall be maintained at 40F in winter when the craft is on shore power and the equipment secured.  The engine room shall not be provided with electrical space heaters. 

Acoustic insulation shall be installed as required to meet the noise requirements specified herein.  The HVAC system and components shall be treated to prevent condensation throughout the entire vessel, to include the engine room.

[bookmark: _Toc64279843]3.12.1 Air Conditioning (A/C) System.  The  recirculating air conditioning system shall be designed to maintain 25.6C (78F) dry bulb and 50% relative humidity in operating conditions as defined in Table 3.1.4-1.  Replenishment shall be provided at 12 cfm per person.  The A/C boundary within the EOS shall be based on a four personnel occupancy.

3.12.2 Heating System.  The heating system shall be incrementally controlled to within plus or minus one degree.  All accommodations and normal working spaces shall be heated to 20-22ºC (70ºF) dry bulb in operating conditions as defined in Table 3.1.4-1.

[bookmark: _Toc64279844]3.12.3 Ventilation System.  Ventilation zones shall match chilled freshwater/heating zones and fire zones.  Air from the craft solid waste processing and storage spaces shall be exhausted to the weather.  Solid waste processing and storage spaces shall be designed for a 4 minute rate of change or a 10° heat rise whichever is greater.  These spaces shall be heated to 4.4°C (40°F) in winter and shall have natural supply and a dedicated exhaust system. 

Ventilation in all sanitary spaces shall be designed to minimize high humidity, condensation, and odor persistence.  These spaces shall have a minimum air exchange of 15 changes per hour.  Each shower and water closet shall have an exhaust terminal.  

The galley hood exhaust fan shall vent overboard.

All ventilation air intakes shall have removable, cleanable filters.

[bookmark: _Toc291661391][bookmark: _Toc64279845]3.13 Arrangements.  The arrangement of the craft shall be optimized for maximum utilization of each functional area.  The bow area at the main deck level shall be open for line and anchor handling.  The stern area of the main deck shall be open for line handling.  A superstructure (extending from side to side) may be erected in the mid length of the craft.  With a superstructure, direct access on the main deck between bow and stern shall be provided.  Exterior inclined ladders shall be installed for access to the Pilot House deck at the forward and aft ends.   

Area arrangement requirements and outfitting are provided in Enclosure No. 1.  Overheads throughout the craft shall be exposed, lagged as necessary, and painted in accordance with Table 3.10.3-1.

Doors, railings, stairs, ladders, passageway and windows shall meet the requirements of ABS Guide for Crew Habitability on Ships, Appendix 3, “Accommodation Criteria – Access/Egress.”

[bookmark: _Toc64279846]3.13.1 Pilot House.  The Pilot House equipment and systems shall be designed and constructed to ABS ✠ABCU and ✠NBL requirements.  The Pilot House shall have windows on all sides to provide a clear and unobstructed view port, starboard, forward, and aft, for a 360 degree view.  The Pilot House shall be provided with a walk around PHCC. 

When the craft is not operating under training conditions, the craft will be operated by a single bridge watch stander, located at the CMCS, during short duration transits.  CMCS watch stander shall have visibility to each side of the craft for docking.

The forward Pilot House windows shall have port and starboard “clear view” wipers installed.  All Pilot House windows shall be electrically heated.  The arrangement of the Pilot House shall be efficiently configured to suit a watch standing team of ten (10) personnel. 

Switches, levers, pushbuttons, and/or equipment start/stop mechanisms shall be located and/or protected to prevent the possibility of accidental physical damage and inadvertent activation/deactivation. 

3.13.1.1 Pilot House Layout.  The Pilot House shall be provided with the following watch standing stations.  Each station shall be equipped as follows:

Table 3.13.1.1-1: Pilot House Requirements
	Station
	Orientation
	Watch Stander
	Required Equipment

	PHCC
	Centerline
	Helmsman
	Centerline gyro repeater
Digital display magnetic compass
Rudder angle indicator
EOT
Propulsion control and monitoring
Traditional steering wheel
Damage control system controls, monitoring, and alarms
Monitoring and alarms of tanks

	Conning Officer Station
	Forward Centerline
	Conning Officer
	Centerline gyro repeater gimbal mounted
Centerline rudder angle indicator
Overhead digital displays (fixed):
     Heading
     Speed log
     Time (i.e. signal from DGPS)

	CMCS
	Port Forward
	Craft Master and Lee Helmsman
	VHF bridge-to-bridge radio
Tachometer
Rudder angle indicator
Steering joystick
1MC
21MC
Propulsion control and monitoring

	Navigation Station
	Arranged for use facing forward
	Navigator
	Chart/maneuvering board table with mounted parallel motion protractor and red light, suitable for use with U.S. Navy charts
Storage space for charts and publications
Storage space for ECDIS Laptop
DGPS
Fathometer
Anemometer
Gyro repeater
Sound powered phone
Weather fax

	Radar Operator Station
	(Not specified)
	Radar Operator
	ARPA capable navigation radar

	Communications Station
	(Not specified)
	(Unmanned)
	Tactical (VHF/UHF), HF and VHF bridge-to-bridge communications
Grease board
Small desk



3.13.1.2 Bridge Wings.  The configuration of the two bridge wings (port and starboard) shall accommodate two Midshipmen watch standers and one Officer on each wing.  The bridge wings are not considered secondary propulsion control stations but watch standing stations. The bridge wings shall be provided with the following equipment for watch standing:
· Gyro-repeaters, Pelorus mounted, with alidades
· Rudder angle and speed indicators.  These indicators shall be located within one meters of the pilot house access to the bridge wings. 
· Sound powered phone stations with hands-free headset.  The sound powered phone stations shall be configured to allow operation of the phones while operating the alidade

[bookmark: _Toc64279847]3.13.2 Craft Master Workstation.  The Craft Master workstation shall be located on the main deck and may be adjacent to or combined with the training space.  

3.13.3 Accommodations.  Berths shall be of the pan bottom or locker bottom type and shall be permanently installed.  Officers, Crew, and Midshipmen shall be accommodated in separate berthing compartments.  The following features shall be included for each berth:
· One light per berth.
· Full privacy partitions between berths and at ends of berth tiers where open to passageways.
· Berths shall be oriented fore-and-aft.  
· All mattresses shall be a minimum of 193 cm (76 in) length, 7.62 cm (3 in) thick, and 66.04 cm (26 in) wide. 

Minimum clearance requirements to insure freedom of rotation of individuals in their berths, access to berths and traffic flow between berths, shall be as follows:
· Unobstructed vertical clearance above mattress top shall be a minimum of 51 cm (20 in).
· Unobstructed passage width along accessible side of berth shall be a minimum of 66 cm (27 in).
· Distance from the underside of the bottom berth mattress to the deck shall be not less than 6 in.

The term “tier” as used herein denotes the berth structure of two or three high berths.

Personal stowage per accommodation shall be as follows:
· Stowage Volume, provided under bunks or in drawer units. 
· 28 x 104 cubic cm (10 ft3) for 2-person stateroom berths.
· 17 x 104 cubic cm (6 ft3) for all other stateroom berths.
· Hanging Locker, with 4 hanging hooks. 
· 30 cm (12 in) wide x 45.7 cm (18 in) deep x 914 cm (36 in) high.

Furniture, mattresses and other furnishings shall be fire retardant.  Each berthing space shall be provided a U.S. Navy approved EEBD for each accommodation.  The EEBDs shall be located in the vicinity of the berths and be easily located for rapid retrieval and egress from the compartment.

At least one berthing space shall be provided with an adjoining sanitary and shower space.  This space shall be capable of berthing one-fifth of the proposed midshipmen manning.

[bookmark: _Toc64279848]3.13.4 Engine Room Space.  The engine room space shall be adequately sized and arranged to enable monitoring and maintenance of installed equipment.  The space shall contain one workbench, suitable for minor repair work, and one tool chest/cabinet.  Four U.S. Navy approved EEBDs with stowage and one fixed emergency eyewash station shall be provided in the engine room.  

3.13.4.1 Engineer’s Operating Station (EOS).  The EOS, with climate control capability, shall be located in the engine room and shall provide ready access to the engine room.  The EOS shall be accessible without transiting the engine room.  The EOS shall have provision for continuous control and monitoring of temperatures, pressure, flows, levels, and electrical loads characteristics.  The Machinery Control Console (MCC) shall be within the EOS.

A common data log recorder/display/printer device shall be provided in the EOS.  The recorder shall have the capability to archive data by electronic means for future display.  

Propulsion/auxiliary/electrical plant operating parameters shall be recorded on an hourly basis.
[bookmark: _Toc64279849]
The EOS shall be isolated from the engine room noise.  The EOS, while isolated, shall provide for visual monitoring of the entire engine room from within the monitoring space.  

[bookmark: _Toc64279850]Continuous accounting of shaft revolutions, without resetting capability, shall be provided locally and in the EOS.

[bookmark: _Toc64279851]3.13.5 Windows and Portlights.  Compartments within the superstructure shall be fitted with opening portlights fitted with deadlights.  One portlight shall be fitted in each officer stateroom.  The training space shall be fitted with portlights.  Compartments in deckhouses shall be fitted with windows equipped with nighttime sailing shutters.  

[bookmark: _Toc64279852]3.13.6 Supply Storeroom.  A securable supply store room(s) shall be provided with continuous, evenly spaced storage shelves.  

3.13.6.1 Cleaning Gear Locker.  A securable cleaning gear locker shall be provided with continuous, evenly spaced shelves for storage, and a deep sink.  A swab storage rack shall be provided outside, adjacent to the space.  This space shall be located on the main deck. 

3.13.7 Training Space.  The craft shall be provided with a dual purpose space, capable of being separated by a moveable partition or similar false bulkhead.  With the partition in place, one portion shall be designated as the Combat Information Center (CIC) and be capable of holding a minimum of six personnel and associated equipment.  The other portion shall be designated as the Training Space, and be used for the instruction of a minimum of twenty midshipmen.  This space shall be located on the main deck.  Passageways shall not interrupt the space. 

The CIC space shall be equipped as follows:
· VHF bridge-to-bridge receiver
· Chart/Maneuvering Board Table with parallel motion protractor and red light.  The table shall be arranged for access on three sides.
· Navigation radar repeater (slave of bridge)
· Desk and chair with space and weight for desktop-type computer package.

The training space shall be equipped as follows:
· Furniture in accordance with Enclosure No. 1. 
· Overhead mounted high resolution LCD projector.
· Mounted 40 in x 40 in wall projection screen, with manual pull-down.  
· Space and weight for dedicated computer package, to be used for training programs and lessons (interfacing with LCD projector); desk, chair, and speaker system.

3.13.8 Messing Space.  The craft shall be provided with a combined mess deck/galley space.  Seating requirements is provided within Enclosure No. 1.  The reefers/freezers and provisions stowage shall have storage for a minimum of 3 days at sea for the maximum complement of Officers/Crew/Midshipmen. The freezer shall have a capacity of at least 35 cubic feet.  The craft shall be capable of holding a minimum of 1.4515 kg/person/day dry stores, 1.3608 kg/person/day chill stores, and 1.0433 kg/person/day freezer stores.   

The craft shall not be provided with a deep-fat fryer.

Sufficient refuse storage for 3 days underway shall be provided.

[bookmark: _Toc64279854]3.13.9 Sanitary Spaces.  Toilets and showers designed for dual gender use shall be provided in the berthing areas.  To accommodate dual gender use, all toilets and showers with their adjoined drying area shall be partitioned with securable access.  These partitions shall be full height closures.  One toilet and shower shall be provided for every twelve (12) berths (or fraction thereof) within a watertight subdivision.  If the sanitary space is dedicated to a 2-person or a 3-person room, then the shower and toilet partitions are not necessary. 

[bookmark: _Toc64279855]3.13.10 Paint/flammable Locker.  A securable, mounted, paint/flammable locker in accordance with 29CFR1910.106 shall be provided.  

[bookmark: _Toc64279856]3.13.11 Damage Control Locker.  A securable Damage Control locker shall be provided and installed on the main deck.  The locker shall be provided with, and adequately sized, to store all items listed below:
· Adjustable metal shoring (8 ft length) - (Quantity 2).
· Wood shoring (8 ft length/4 in x4 in) - (Quantity 2, shoring may be stowed horizontally or vertically outside of locker).
· Fire axe.
· Claw hammer (Quantity 2).
· Hand saw.
· Hatchet.
· Variable nozzle.
· All purpose nozzle.
· 4 foot applicator.
· Rubber sheet, 1 square yard.
· Marline 60.96 m (200 ft) soft patch line.
· Damage Control plugs and wedges.
· Hack saw with 7 blades.
· U.S. Navy approved portable Perijet eductor (interface with P-100 pump).
· Hoses.
· U.S. Navy approved portable battle lanterns - (Quantity 2).
· Hose clamps sized for repair of craft installed piping.

3.13.12 Self Contained Breathing Apparatus (SCBA) Locker.  The craft shall be provided with a securable locker for SCBA stowage with capacity for four Government furnished SCBA’s and eight 45-minute bottles.  The locker shall be bright red in color to ensure rapid identification for casualty response.  The locker shall be labeled with photo luminescent material with reflective letters to aid in locating SCBA equipment in dark or smoky conditions.  The locker shall be located internally, close to an outside access to provide for re-entry.  

[bookmark: _Toc34718048]3.13.13 Oil and Hazardous Substance (OHS) Spill Response Kit Stowage.  Securable stowage for a Government furnished OHS spill response cleanup kit shall be provided and located on the main deck.  Space and weight reservations of at least 1 m3 (33 ft3) and 81 kg (179 lbs) shall be provided for the kit.  The type of stowage may be free standing or built-in. 

3.13.14 Engine Room Tool Locker.  The craft shall be provided with a securable locker located in the engine room for stowage of engine room machinery special tools, consumables, and parts.

[bookmark: _Toc64279857]3.13.15 Locks, Keys, Tags.  The craft shall be provided with locks, keys, and tags for doors, lockers, hatches, and scuttles.  Joiner doors shall be lockable wit separate keys, in addition to a master key.  A key locker shall be provided in the Officer’s Stateroom.

3.13.16 Medical Locker.  The craft shall be provided with a first aid kit and stowage in accordance with 46CFR160.041.  

[bookmark: _Toc291661392]3.14 Integrated Logistics Support (ILS) Requirements.  Based on the equipment provided, the Contractor shall provide ILS, including Vendor Recommended Spares listings, COTS Technical Manuals, Crew Familiarization, and Craft Information Books.

[bookmark: _Toc64279865][bookmark: _Toc291661393]4. VERIFICATION

[bookmark: _Toc291661394]4.1 Regulatory Body Requirements., The Contractor shall deliver the vessel in ABS Class with a Classification Certificate having no outstanding requirements.

[bookmark: _Toc291661395][bookmark: _Toc64279871]4.2 Statement of Fact Certification.  Compliance with the requirements for construction of the craft shall be verified through a Statement of Fact certification issued by ABS as shown in Table 4.2-1.


Table 4.2-1: Statement of Fact Certifications
	ABS Statement of Fact Certifications 

	Compliance with the intact and damage stability requirements found in 46CFR, Subchapter S

	Compliance with Vessel Sanitation Program, Recommended Shipbuilding Construction Guidelines for Cruise Vessels Destined to Call on U.S. Ports

	Compliance with applicable electrical requirements as stated in IEEE Std. 45, Recommended Practice for Electrical Installations on Shipboard

	Compliance with USCG Navigation Rules International-Inland, COMDTINST M16672.2E for lighting and navigational shapes, whistles, foghorns, fog bells and gongs

	Compliance with USCG approved type II MSD and MARPOL and MEPC.2(VI) guidelines

	Compliance with 46CFR Subchapter W with exemptions specified herein

	Compliance with IMO International Convention on Tonnage Measurement on Ships, 1969

	Compliance with IMO International Convention on Load Lines, 1966

	Compliance with 46CFR 92.07 Structural Fire Protection and USCG Navigation and Vessel Inspection Circular (NVIC) No. 9-97



[bookmark: _Toc291661396][bookmark: _Toc64279872]4.3 Craft Trials.  Prior to delivery, the Contractor shall conduct Builder’s Trials (BT) and Acceptance Trials (AT) for the craft to insure the craft is complete, meets this performance specification and other contract requirements and is in all respects ready for service.  Completeness shall be determined and agreed upon by both the contractor and the Government.  The trials shall be conducted by the contractor and shall be witnessed by Government representatives.  Satisfactory completion of the trials shall be a condition for acceptance of the craft by the Government.

[bookmark: _Toc64279873][bookmark: _Toc291661397]5. PACKAGING, MARKING, HANDLING, AND TRANSPORTATION

[bookmark: _Toc291661398][bookmark: _Toc64279874]5.1 General.  Packaging, handling, marking, and transportation of the craft, all data and supplies shall be provided by the Contractor to ensure that the craft is in operational condition upon receipt by the Government.

6. [bookmark: _Toc64279875][bookmark: _Toc291661399] NOTES

6.1 [bookmark: _Toc64279876][bookmark: _Toc291661400]Acronyms
A1	ABS notation 
ABCU	ABS notation
ABS	American Bureau of Shipping
A/C	Air Conditioning
AFFF	Aqueous Film Forming Foam
ARPA	Advanced Radar Plotting Aid
AMS	ABS notation 
ANSI	American National Standards Institute
ASTM	American Society for Testing and Materials
AT	Acceptance Trial
BERP	Bolted Equipment Removal Plate	
BT	Builders Trials
CFR		Code of Federal Regulations
CIC		Combat Information Center
COMDTINST	Commandant Instruction
CDC		Centers for Disease Control and Prevention
CMCS		Craft Master Control Station
COLREGS	The International Regulations for Avoiding Collisions at Sea
COTS		Commercial-Off-The-Shelf
DGPS		Differential Global Positioning System
ECDIS		Electronic Chart Reading and Display
EEBD		Emergency Escape Breathing Device
EOS		Engineer’s Operating Station
EOT		Engine Order Telegraph
FCC		Federal Communication Commission
FED-STD	Federal Standard
FLOCS	Fast Lube Oil Change System
HF		High Frequency
HVAC		Heating Ventilation and Air Conditioning
IEEE		Institute of Electrical and Electronic Engineers
ILS		Integrated Logistics Support
IMO		International Maritime Organization
LAN		Local Area Network
LCD		Liquid Crystal Display
MARPOL	Marine Pollution Convention
MCC		Machinery Control Console
MCR		Maximum Continuous Rating
MIL-C		Military Specification Sheet
MIL-STD	Military Standards
MSD		Marine Sanitation Device
NAVSEA	Naval Sea Systems Command
NBL		Navigational Bridge Layout
NMEA		National Marine Electronic Association
NPSH		National Pipe Straight Hose
NSTM		Naval Ships Technical Manual
NVIC		Navigation and Vessel Inspection Circular
OHS		Oil and Hazardous Spill
PHCC		Pilot House Control Console
RF		Radio Frequency
RMS		Root-Mean-Square
SCBA		Self Contained Breathing Apparatus
SCRD		Small Craft Repair Department, Naval Station Annapolis
SI		System International
SNAME	Society of Naval Architects and Marine Engineers
SVR		Steel Vessel Rules
TOC		Total Ownership Cost
UHF		Ultra High Frequency
U.S.C.		United States Code
USCG		United States Coast Guard
USNA		United States Naval Academy
VHF		Very High Frequency
WLAN		Wireless Local Area Network 
YP		Training Patrol Craft
		N00024-XX-R-XXXX
				

- 1 -
DRAFT

	Qty
	Space Name
	Minimum Square Footage
	Location
	Outfitting
	Minimum Electrical
	Interior Communication

	2
	Two-Officer Stateroom
	50 ft2
	Main level; Close proximity to Pilot House; Adjoining sanitary space with toilet, sink, and shower.  Staterooms can share a sanitary space.
	Bunks; Storage drawers; Hanging lockers; Desk with chair; and desktop container safe
	3 outlets; Desk lighting, bunk lighting
	1MC/21MC


	As required
	Crew Bunkroom(s)
	
	Access to heads on same deck
	Bunks; Storage drawers; Hanging lockers
	3 outlets; Bunk lighting
	1MC

	As required
	Midshipmen Bunkroom(s)
	
	Access to heads
	Bunks; Storage drawers; Hanging lockers
	1 outlet/2 bunks; Bunk lighting
	1MC

	1
	Officer Sanitary Space
	35 ft2
	Adjoined to Officer Staterooms
	Shower; Toilet; Sink; Mirror;
Storage for toiletries
	2 outlets
	N/A

	1
	Single Sanitary Space
	25 ft2
	Main level with easy access to Pilot House level and training spaces
	Toilet; Sink; Mirror; Storage of toiletries
	1 outlet
	N/A

	Var.
	Shared Sanitary
Spaces
	45-60 ft2
	Forward of amidships; Close proximity to Midshipmen berthing
	Toilet; Shower & Drying Area; Sink and Mirror; for every 12 berths in a subdivision on a deck; Storage of toiletries
	2 outlets
	N/A

	1
	Engineer’s Operating Station (EOS)
	100 ft2
	Engine Room
	See Section 3.13.4.1
	2 outlets
	1MC/21MC;
Sound powered phone

	1
	Mess Deck
	Seating for at least 18 people with 24 in wide tables, 24 in wide seating per person
	Adjacent to galley
	Tables/Seating; Minimum 19 in  wall-mounted TV; Integrated DVD/CD Player withMP3 and JPEG playback capability
	8 outlets
	1MC/21MC

	1
	Galley
	150 ft2
	Adjacent to mess deck
	Refrigerator(s); Freezer(s); Ice Maker; Microwave; Range/oven; Double Sink; Cabinets; Storage area; Toaster; Table-mounted industrial can opener (25 lb can capacity).
	12 outlets
	1MC

	1
	Combat Information Center (CIC)
	150 ft2
	In the Training Space
	See Section 3.13.7
	12 outlets
	1MC/21MC;
Sound powered phone

	1
	Training Space
	540 ft2 (150 ft2 of which is CIC)
	Main level
	See Section 3.13.7; Portable and stackable chairs with horizontal writing surfaces for 20 Midshipmen; Desk and chair for instructor; Laptop locker.
	20 outlets
	21MC

	1
	Pilot House
	300 ft2
	
	See Section 3.13.1; 
	12 outlets
	1MC/21MC;
Sound powered phones at Navigation Station, PHCC, and port and starboard bridge wings

	1
	Craft Master Workstation
	30 ft2
	Main level.  May be combined with Training Space.
	One desk and chair; Space and weight for one desktop-type computer package; One bookshelf; One three-drawer file cabinet.
	2 outlets
	1MC/21MC (may be shared with a contiguous space)
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[bookmark: _Toc72808669]GENERAL INFORMATION AND DESCRIPTION

The Marine Travelift used by United States Navy Academy (Figures 1 through 4), has an open-end, U-frame design that permits unobstructed handling of masted or flying bridge type vessels.  The boat lift is manufactured by Marine Travelift, Inc, 49 East Yew Street, P.O. Box 66, Sturgeon Bay, WI 54235 (920) 743-6202, info@marinetravelift.com.  
[bookmark: _Toc72808670]
Hoist System
The machine has six separate hoists.  Independent control of the hoist permits precise leveling and positioning of the boat while in the slings.  To facilitate repairs or service, the boat can be lifted or rolled slightly to either side.  Hoists L2, R2, L1 and R1 are moveable to permit sling spacing.  Hoists L3 and R3 are fixed.  The hoists are equipped with automatic hydraulically released brakes and two-speed drive motors.  The brakes provide full power-down control of the load.  
[bookmark: _Toc72808671]
[bookmark: _Toc72808674]Structure
The front columns are turnnion-connected to the top beam to minimize stresses in the machine structure when traveling over uneven surfaces.  Corner columns, top beams and side beams are all welded, high-strength steel construction designed to American Institute of Steel Construction standards.  All structural bolted joints meet specifications for High Strength Structural Joints ASTM-A325.
[bookmark: _Toc72808675]
Operating Data
Date: September 2010
Rated lift capacity: 250 Metric Tons (551,155 lb)
Height, overall-std: 11.887 m (39 ft)
Height, inside clear (front beam): 10.363 m (34 ft)
Width, overall-std: 13.411 m (44 ft)
Width, inside clear: 9.754 m (32 ft)
Depth of Sling below deck (approx.): 4.572 m (15 ft)
Wheelbase, fixed: 12.649 m (41 ft 6 in)
Sling spacing, adjust.
	Min. (without spreaders): 3.962 m (13 ft)
	Max.  (without spreaders): 14.630 m (48 ft)
Travel Speed: 22.8 mpm (75 fpm)
Hoist Speed
	High, no load: 2.13 mpm (5.5 fpm)
	High, load: 0.91 mpm (2.5 fpm)
Hoist cable size 6 x 19: 19 mm (3/4 in)
Number of parts of line per hoist: 8
Gradeability at std. speed (full load)*: 6%
Machine weight, approx. (shipping): 136 Metric Tons (300,000 lbs)
Tire pressure: 8.7 k/cm (125 psi)
*Gradeability shown is for concrete or asphalt.  For gradeability on hard packed ground or gravel deduct 2%.
[bookmark: _Toc72808676]
Rated Capacity
The Marine Travelift is designed with safety tolerances according to ASIC (American Institute of Steel Construction) specifications.  Proper load placement is extremely important.  The load must be distributed equally between the front and rear hoists.  The unit is provided with hoist pressure gauges to determine load weight and distribution.

			[image: marine travelift]

Figure 1: Overview of Marine Travelift 

Note: 
This drawing is intended for Contractor guidance purposes only.
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 (
Note: 
This
 drawing is intended for Contractor guidance purposes only.
) (
Figure 2:
 
Travelift Front View
)[image: Front View]


[image: Side View]

Figure 3: Travelift Side View

Note: 
This drawing is intended for Contractor guidance purposes only.
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Figure 4: Travelift Sling

Note: 
This drawing is intended for Contractor guidance purposes only.
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NYLON SLING

GROUP

ITEM QTY DESCRIPTION
- 1 | SLING, NYLON, COMPLETE
b 1 | SLING, NYLON 31'-0"

2 1 | sLiNG, NYLON 24-0"
3 2 CONNECTING LINK 1%
4 1 CONNECTING LINK 2"
5 2 PIN, CONNECTING LINK
6 4 PIN

7 8 | COTTER PIN .

8 3 CONNECTOR, SLING

9 2 PIN, CONNECTOR

10 4 | corrar

1 4 | cLEVIS PIN

12 4 COTTER PIN

13 1 KEEL PAD

14 Vi CHINE PAD





