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SYSTEM SPECIFICATION

Theater Support Vessel 
1.  SCOPE

1.1  Introduction. The Theater Support Vessel (TSV) will provide a vital role in the intra-theater deployment and sustainment of troops.  The TSV will be able to self-deploy and travel intra-theater at a much greater speed than current Army watercraft.  The TSV is also the only Army watercraft capable of transporting troops with their equipment.  

1.2  Use. The TSV will be used operationally for the high-speed intra-theater movement of embarked troops and their equipment.

2.  APPLICABLE DOCUMENTS  
2.1  General. The documents listed in this section are specified 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 shall meet all specified requirements documents cited in sections 3 and 4 of this specification, whether or not they are listed.  

2.2  Government documents.  

2.2.1   Specifications and standards. The following specifications, standards, and handbooks form a part of this document to the extent specified herein.  Unless otherwise specified in the solicitation, the latest revision of these documents at time of solicitation is to be adhered to.   


DEPARTMENT OF DEFENSE

MIL-STD-464
Interface Standard, Electromagnetic Environmental Effects Requirements for Systems

MIL-STD-1310
Standard Practice for Shipboard Bonding, Grounding, and Other Techniques for Electromagnetic Compatibility and Safety

MIL-STD-209
Interface Standard for Lifting and Tiedown Provisions

MIL-C-22992
Connectors, Plugs and Receptacles, Electrical, Waterproof, Quick Disconnect, Heavy Duty Type General Specification For

(Copies of the above can be obtained from the Standardization Document Order Desk, 700 Robbins Avenue, Building 4D, Philadelphia, PA 19111-5094)

2.2.2  Other Government documents, drawings, and publications. The following other Government documents, drawings, and publications of the exact revision level shown form a part of this document to the extent specified herein.  Unless otherwise specified in the solicitation, the latest revision of these documents at time of solicitation is to be adhered to.

CENTERS FOR DISEASE CONTROL AND PREVENTION (CDC)

Recommended Shipbuilding Construction Guidelines for Cruise Vessels Destined to Call on US Ports

(Copies of the above can be downloaded at http://www.cdc.gov/nceh/vsp/)


DEPARTMENT OF THE ARMY


MANUALS



TB 43-0144


Painting of Watercraft



AR 56-9


Watercraft


(Copies of the above manuals can be obtained from the National Technical Information Service, 5285 Port Royal Road, Springfield, VA 22161 (703) 321-8547).  

DEPARTMENT OF THE NAVY

MANUALS AND REPORTS


IA Pub-5239-31
Information Assurance Program Guidelines, Shipboard Red/Black Installation Guidance

OPNAVINST 5530.13
Physical Security Instructions for 

Conventional Arms, Ammunitions and Explosives (AA&E)

NAVSEA OP 3565
Electromagnetic Radiation Hazards

S9086-VD-STM-030/CH-631
Preservation of Ships in Service

S9086-VF-STM-010/CH-633
Chapter 633 Cathodic Protection

(IA Pub-5239031 is accessible from www.infosec.navy.mil.  NAVSEA OP 3565 can be ordered from the Defense Distribution Depot Susquehanna, Pennsylvania, 05 E Street, Mechanicsburg, PA 17055-5003.  OPNAVINST 5530.13 can be downloaded at http://neds.nebt.daps.mil.  S9086-VD-STM-030/CH-631 and S9086-VF-STM-010/CH-633 can be obtained from http://www.nll.navsup.navy.mil )


AVIATION RELATED DOCUMENTS

NAVAIR VLA Technical Manual 51-50AAA-1
NAVAIR 00-80R-14, NATOPS U.S. Navy Aircraft Firefighting and Rescue Manual
NAVAIR Lakehurst Report No. NAWCADLKE-CRD-48J300-0017

NAEC-91-7989 Certification Test Procedure, Flight Deck Status and Signaling System, A/W24A-1
NAEC-91-7949 Certification Test Procedure, MK 1 Mod 0 Stabilized Glide Slope Indicator System with Gyro Failure Alarm 

NAEC-91-8102 Certification Test Procedure, MK 1 Mod 0 Stabilized Glide Slope Indicator System
NAEC-AWS-91-859, Air Capable Ship Aviation Facilities Certification Inspection Report (Generic)
NAWCADLKE-CDR-06-IS-0004, DDG-79 and Follow Ships Certification Requirements Document
NAEC-91-7950, Certification Test Procedure, MK 1 MOD 0 Wave-Off Light System 

NAEC-91-7951, Certification Test Procedure, MK 2 MOD 1 Wave-Off/Cut System
NAEC-91-8050, Certification Test Procedure, Shipboard Wind Measuring System.

NAVWEPS 16-1-520

S9086-VG-010/CH-463

(Applications for copies should be addressed to the Ship Compatibility Branch, NAVAIR Lakehurst, Lakehurst, NJ 08733)


CODE OF FEDERAL REGULATIONS

CFR Title 33

Navigation and Navigable Waters

CFR Title 46

Shipping

CFR Title 49

Transportation

(Application for copies should be addressed to the Superintendent of Documents, US Government Printing Office, Washington, DC 20402-0002.)

DIRECTOR CENTRAL INTELLIGENCE DIRECTIVE (DCID)

DCID 1/21
Implementation Manual for Physical Security Standards for Sensitive Compartmented Information Facility (SCIF)

(Application for copies should be addressed to the Superintendent of Documents, US Government Printing Office, Washington, DC 20402-0002.)


NATIONAL SECURITY AGENCY

NSTISSAM 

TEMPEST/2-95
National Security Telecommunications and Information Systems Security Advisory Memorandum TEMPEST/2-95, Red/Black Installation Guidance

(Application for copies should be addressed to the Executive Secretariat, National Security Telecommunications and Information Systems Security Committee, National Security Agency, Fort George G. Meade, MD 20755-6000)

UNITED STATES DEPARTMENT OF COAST GUARD



NVIC 2-95


U.S. Coast Guard's ABS Based 

Alternate Compliance

(Application for a copy should be addressed to United States Coast Guard Headquarters, 100 Second St., SW Washington, DC 20593-0001

2.3  Non-Government publications. The following document(s) form a part of this document to the extent specified herein. Unless otherwise specified, the issues of documents that are DOD adopted are those listed in the issue of the Department of Defense Index of Specifications and Standards (DODISS) cited in the solicitation.  Unless otherwise specified, the documents not listed in the DODISS are to be the issue with the latest revision at the time of solicitation.

AMERICAN BUREAU OF SHIPPING

ABS Guide for Building and Classing High Speed Naval Craft 2003 and Rule Change Notice #1

ABS Guide for Underwater Inspection in Lieu of Drydocking Survey

ABS Guide for Bridge Design and Navigational Equipment / Systems

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)


ANSI B2.1


Pipe Threads (Except Dry Seal) (DoD Adopted)

(Application for copies should be addressed to the American National Standards Institute, 11 West 42nd Street, 13th Floor, New York, NY 10036)

AMERICAN SOCIETY OF MECHANICAL ENGINEERS

BPVC-IX - 2001 

BPVC Section IX-Welding And Brazing

Qualifications

(Applications for copies should be addressed to the American Society of Mechanical Engineers, P.O. Box 2300, Fairfield, NJ 07007-2300)

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM F1166 


Standard Practice for Human Engineering Design for

 Marine Systems, Equipment and Facilities (DoD 

Adopted)

ASTM A167-99

Standard Specification for Stainless and Heat-

Resisting Chromium-Nickel Steel Plate, Sheet, 

and Strip

ASTM G48


Standard Test Methods for Pitting and Crevice 

Corrosion Resistance of Stainless Steels and Related Alloys by Use of Ferric Chloride Solution 

(Application for copies should be addressed to the American Society for Testing and Materials, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959.)

American Welding Society

B1.10
 

Guide for Nondestructive Inspection of Welds, 

B1.11


Guide for the Visual Inspection of Welds

B2.1


Specification for Welding Procedure and Performance

Qualification 

D1.1


Structural Welding Code - Steel

D1.2


Structural Welding Code - Aluminum

D3.5


Guide to Steel Hull Welding

D3.7


Guide to Aluminum Hull Welding

QC1


Standard for AWS Certification of Welding Inspectors

(Application for copies should be addressed to the American Welding Society, 550 N.W. LeJeune Road, Miami, Florida 33126)

ILLUMINATING ENGINEERING SOCIETY OF NORTH AMERICA


IESNA RP-12


Recommended Practice for Marine

Lighting

(Application for copies should be addressed to the Illuminating Engineering Society of North America, 120 Wall Street, 17th Floor, New York, NY 10005)

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE) 

IEEE 45
Recommended Practice for Electric 


Installations on Shipboard (DoD Adopted)

IEEE C95.1
Standard for Safety Levels with Respect to Human 

Exposure to Radio Frequency Electromagnetic Fields, 

3kHz to 300 MHz (DoD Adopted)

(Application for copies should be addressed to the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, PO Box 1331, Piscataway, NJ 08855-1331.)

INTERNATIONAL MARITIME ORGANIZATION (IMO)

MARPOL
International Convention for the Prevention of 


Pollution from Ships

MARPOL 73/78, Annex VI
Regulations for the Prevention of Air Pollution from Ships

SOLAS
International Convention for the Safety of Life at Sea

HSCC
International Code of Safety for High-Speed


Craft, 2000 (HSC Code 2000)

IMDG
International Maritime Dangerous Goods Code

(Application for copies should be addressed to the Publication Section IMO, 4 Albert Embankment, London SE1 7SR, UK.)

INTERNATIONAL ORGANIZATION FOR STANDARDIZATION (ISO)

ISO 2631-1



Evaluation of Human Exposure to 

Whole-Body Vibration






Part 1: General Requirements

(Application for copies should be addressed to the International Organization for Standardization, Case Postale 56, Geneva, Switzerland CH-1211.)

NATIONAL INSTITUTE OF JUSTICE


NIJ Standard-0101.4

Ballistic Resistance of Personal Body Armor

(Applications for copies should be addressed to National Institute of Justice 810, Seventh St., NW, Washington, DC 20531)

NATIONAL SANITATION FOUNDATION (all DoD Adopted)


ANSI / NSF 003

Commercial Spray-Type Dishwashing and 

Glass washing Machines


ANSI / NSF 004

Commercial Cooking, Rethermalization and Powered

Hot Food


ANSI / NSF 007

Food Service Refrigerators and Storage Freezers


ANSI / NSF 008

Commercial Powered Food Preparation Equipment


ANSI / NSF 012

Automatic Ice-Making Equipment


ANSI / NSF 018

Manual Food and Beverage Dispensing Equipment

(Application for copies should be addressed to the NSF International, PO Box 130140, 789 N. Dixboro Road, Ann Arbor, MI 48113 –0140)

NORTH ATLANTIC TREATY ORGANIZATION (NATO)


STANAG No. 4154

Common Procedures for Seakeeping in the Ship 






Design Process

(Application for a copy should be addressed to ILI INFODISK INC. 610 Winters Avenue, Paramus, NJ 07652)


SOCIETY OF NAVAL ARCHITECTS AND MARINE ENGINEERS (SNAME)

SNAME No. 4-16
Recommended Practices for Merchant Ship 


Heating, Ventilation and Air Conditioning Design Calculations

SNAME No. 3-39
Guide for Shop and Installation Tests

SNAME No. 3-47
Guide for Sea Trials

 (Application for copies should be addressed to the Society of Naval Architects and Marine Engineers, 601 Pavonia Avenue, Jersey City, NJ 07306.)

2.4  Order of precedence. In the event of a conflict between the text of this specification and the references cited herein, the text of this specification takes precedence.  In cases where additional requirements in references cited herein constitute additional details or features, which do not violate the specified performance, then it shall not be considered a conflict and the more stringent requirement shall apply.  Nothing in this specification, however, supersedes 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.

3.  REQUIREMENTS

The following are the systems requirements for the TSV.  All structural, safety related, classification, and regulatory requirements shall be met with a five- percent service life margin on lightship displacement and a 300 mm service life margin on the lightship vertical center of gravity.  Compliance with referenced documents is mandatory even where the referenced document may use terms similar to “recommendation”, “should”, “guideline”, or “guidance” in their title or text.

Items designated in bold are items normally found on the vessel’s Basic Issue Item list.

3.1  Mission. The mission of the TSV includes the following major components;

Self-deployment of vessel to a theater

Intra-theater deployment of cargo and embarked troops

En-route mission planning for embarked troops

Intra-theater sustainment of deployed troops 

The TSV shall be able to self-deploy significant distances to a potential theater of operation.  It self-deploys without cargo and embarked troops.  Once in theater it performs movement of embarked troops and cargo (including sustainment supplies).  Movement of embarked troops and cargo is from port to port.  The ports range from small and austere to major and modern. The TSV shall be able to offload or load from causeway systems.  The TSV shall provide facilities for en-route mission planning for embarked troops.

3.2  Threat. The TSV will not be used to overcome a threat.  The TSV is not intended to operate in a high threat environment.  The vessel will operate under the protective umbrella of other vessels, aircraft, etc. and / or in secure areas.  Operations can be targeted for attack by aircraft, missiles, airborne forces, naval, infantry, special purpose forces, and chemical and nuclear munitions.  

3.3  Mission capabilities 

3.3.1 Movement of cargo.  

3.3.1.1 Cargo capacity / speed and range 

3.3.1.1.1 Cargo capacity.

The TSV shall have a minimum of 1,870 square meters (threshold) of effective deck area for rolling stock.  The objective requirement is 2,760 square meters.  The effective area shall have a clear vertical height of at least 4.9 m and shall be rated for the following axle loads.   

4 AXLE – 2 WHEELS PER AXLE

20.0 tonnes for the axle set 



Tires (1200 R20 XLM Michelin)



Vehicle for reference: Stryker

3 AXLE - 2 WHEELS PER AXLE


24.0 tonnes for the axle set 


Tires (16.00 R20 XZLT)

Vehicle for reference: Palletized Loading System (PLS) M1074 w / MHE

Crane


3 AXLE – 2 WHEELS PER AXLE



29.2 tonnes for axle set



Tires (16.00R20XLT LRM)

Vehicle for reference: M1070 Truck Tractor and loaded trailer

2 AXLE – 2 WHEELS PER AXLE



16.6 tonnes for axle set



Tires (16.00 R20 XZL Michelin Tubeless)



Vehicle for reference: HEMTT-LHS


2 AXLE – 2 WHEELS PER AXLE (Applicable only to port operations)



29.1 tonnes for axle set



Tires (16.00 R20 XZL Michelin Tubeless)



Vehicle for reference: HEMTT (M984) Wrecker


1 AXLE – 2 WHEELS PER AXLE



9.9 tonnes for axle



Tires (16.00 R20 XLZT LRM)

Vehicle for reference: M1070 Truck Tractor and loaded trailer

The vehicle deck(s) shall be able to be configured for normal and wide width vehicles.  The main or primary cargo deck shall be able to be configured for at least 250 lane meters of at least 4.3 meter width.  The objective requirement is 375 lane meters.  The cargo deck(s) area shall also be able to be configured for at least 500 lane meters of at least 3.4 meter width.  The objective is 750 lane meters at 3.4 meter lane width.  The main or primary cargo deck shall have no choke points or other restrictions less than 4.3 meter wide.  There will be no restriction on stowage of the M1A2 main battle tanks at its maximum weight, 65,300 kg on the main or primary cargo deck.  The M1A2 shall be able to operate its gas turbine at idle and at power output required for movement on the vessel.        


The required cargo lanes shall not have protrusions, which will disrupt or slow down rolling stock loading and offloading.


Cargo includes any combination of equipment and troops (passengers).  

Threshold Requirement:  The cargo capacity of the vessel shall be at least 684 tonnes.

Objective Requirement: The cargo capacity of the vessel shall be at least 1,140 tonnes.

 3.3.1.1.2 Speed and range with cargo.  

Threshold.  The TSV shall have an average transit speed of at least 36 knots for a round trip of 625 nm each way.  The first leg is with the threshold cargo capacity (see section 3.3.1.1.1).  The second leg is returning without cargo.  The conditions for each leg are the same as given for self-deploy in section 3.3.2.    The vessel shall have sufficient fuel for both legs with the stated fuel margin.  The average speed for the leg with cargo can be less than 36 knots as long as the average speed for both legs is at least 36 knots.

Objective. Same as threshold except:

Cargo capacity is the objective of section 3.3.1.1.1

All of the objective cargo area requirements of section 3.3.1.1.1

Each leg length is 1,250 nm

Average speed is at least 50 knots  

3.3.1.2 Cargo (equipment) operations.  The vessel shall be capable of efficient and safe loading, unloading and securing of cargo (equipment) in an austere environment.    The vessel shall be designed to minimize the risk of damage to the vessel during cargo operations.  Guards, rub rails, etc. shall be provided as required to protect the vessel.

3.3.1.2.1 Rolling stock loading.  Rolling stock shall be able to be loaded via the stern and also on port and stbd sides of the vessel by ramp(s).  Side loading and stern loading are not required simultaneously.  The required capacity and clear vertical height of the loading ramp(s) are the same as that given for effective deck area (see section 3.3.1.1.1).  The ramp(s) angle shall not exceed twelve degrees from the horizontal when extended to a surface 300 mm above the static waterline to 5 meter above the static waterline for all conditions, encountered when loading or unloading.  The ramp(s) shall be able to operate for the conditions given on a pier with a curb 380 mm wide by 380 mm high protruding upward from the edge of the pier.  The ramp(s) shall have a clear width of at least 4.70 m.  Internal ramp angles shall not exceed 12 degrees.  The TSV shall have the capacity to load and offload a total of at least (8) M1074 / M1076 (truck / trailer) combinations and (2) M1070 / M1000 (truck / trailer) combinations via the stern or the side, assuming proper ramp angle(s).  The assumed weight of the M1074 / M1076 for this condition is 60 tonnes and the assumed weight for the M1070 / M1000 is 70 tonnes.  The turning circle for the M1074/M1076 is 36.5 meter.  The turning circle for the M1070/M1000 is 22.6 meter.  The combined time for loading and unloading the required (8) M1074 / M1076 and (2) M1070 / M1000 shall be less than 200 minutes.  The objective requirement is the same except that (12) M1074 / M1076 combinations shall be loaded.  The loading time is the same for the objective requirement.  One CH-47D helicopter reduced for sea transport shall be able to be loaded via the stern or side, assuming proper ramp angle(s).  One M412 Rough Terrain Container Handler (manufactured by Kalmar RT), reduced for transport, shall be able to be loaded via the stern or side.  Ramps shall be equipped with traction bars in a herringbone configuration on nominal 220 mm centers over the width of the ramp(s).  The traction bars shall be a nominal 20 mm square.  The traction bars shall have opening for drainage.  The ramps shall be painted with non-skid paint or alternatively may have a permanent surface, which has a coefficient of friction of at least 0.5 when wet.  The land end of ramp(s) shall be beveled or rounded.  The land end of each ramp shall be self-adjusting for uneven surfaces.  The land end of each ramp shall be designed to spread out the load to avoid high point loads, which may damage a pier or cause the ramp to sink into the ground.  The ramp(s) shall not have gaps or discontinuities at its joint(s), which impair cargo operations.  The ramps shall be capable of cargo operations with causeway systems in sea state 3 and below (Pierson-Moskowitz spectrum, 1.52 meter significant wave height and 6.175 second period).  The causeway system motion shall be considered to be plus or minus 4.5 degrees (significant 1/10) pitch and roll for the requirement above.   
3.3.1.2.2 Rolling stock securing.  The TSV shall be provided with all deck fittings, hardware and equipment for securing a fully loaded cargo deck.  Rolling stock, including M1A2 main battle tank, shall be secured and kept from shifting for the environmental and operating conditions in section 3.5.5 for the threshold and objective (if applicable) conditions.  The number of cargo securing points shall average at least one per square meter.  The breaking strength of all deck fittings, hardware and equipment for securing rolling stock in the effective deck area shall be at least 200,000 newtons.  The minimum breaking strength of the deck fittings shall not be less than that of the lashings.  The rolling stock securing system shall be designed for transverse accelerations of at least 0.75 g and longitudinal accelerations of at least 0.3 g.  The securing system shall be compatible with the tiedown provisions openings and clearance dimensions specified in MIL-STD-209.  Cargo lashings shall be stowed no more than a 20-meter walking distance from their associated deck fittings.  Each cargo level shall have its own cargo lashing stowage area with capacity for the number of lashings required for that area.  Lashings shall be stowed in a weather or watertight area, space or locker.    

3.3.1.2.3 Starting of dead rolling stock, inflation of tires and power washing.  At least two portable 24 volt systems shall be provided for jump starting rolling stock with dead batteries using a NATO slave cable.  Means shall be provided for recharging of starting systems.  A dedicated mobile AC powered compressor or a portable air tank shall be provided for the inflation of tires.  Two portable potable cold water high pressure washer systems shall be provided for the cleaning of the cargo deck(s) and for the wash down of vehicles prior to the vehicles going up the ramp(s).  Each system shall be rated at a least 2.2 gpm at 1000 psi.  Vehicles within 30 meters of the ramp end(s) shall be able to be washed down.

3.3.1.2.4 Container, pallets and palletized load handling.   20' ISO containers, tricons, quadcons, 463L pallets,  and PLS flatracks shall be able to be loaded, offloaded, secured  and transported aboard the TSV.  The term 'PLS flatracks' shall  include the U.S. Army's M1077 flatrack, the M2 Container Roll in Out Platform (CROP), and the M1 flatracks.  Cargo operations shall be able to be conducted with the TSV alongside the pier (port and stbd) and with the TSV transom to the pier.  It shall be assumed that there will be shore side container handlers, forklifts and other similar material handling equipment available to move cargo that is resting on the pier to the base of the ramp, or on top of the base of the ramp, or to alongside the vessel.  It shall also be assumed that trucks and trailers with cargo may come alongside the vessel or to the end of the ramp.  Trucks and trailers with cargo may come onto the vessel and the cargo may be offloaded from the trucks and trailers on the vessel.  The same assumptions applies to cargo offload.  The vessel is responsible for the actual loading and unloading and securing of the cargo.  Material handling equipment such as container handlers, mobile wheeled cranes, forklifts, trailers, tugs and tractors may not be used to meet this requirement.  The effective deck area required in section 3.3.1.1.1 can be utilized for containers, pallets and flatracks requirements that follow.  The required cargo handling systems shall be capable of cargo operations with causeway systems in sea state 3 and below (Pierson-Moskowitz spectrum, 1.52 meter significant wave height and 6.175 second period).  The causeway system motion shall be considered to be plus or minus 4.5 degrees (significant 1/10) pitch and roll for the requirement above.   

3.3.1.2.4.1 Container and palletized load handling from trucks equipped with the Palletized Load System (PLS). The TSV shall have the organic capability to accept PLS flatracks and 20 ft. ISO containers from trucks (M1074/M1076) equipped with the Palletized Load System.  The TSV shall be able to accept the PLS flatracks and  20 ft. ISO containers.  If this is accomplished by trucks directly loading /offloading on the vessel's deck space, there shall be adequate vertical clearance for the PLS Load Handling System operating with 8.5 foot high  ISO containers.  The pier heights required are the same as required for rolling stock. (see section 3.3.1.2.1).  A minimum of (50) 20' ISO containers or flatracks shall be able to be loaded and secured for the same conditions specified for rolling stock.  The containers and flatracks shall be secured without the use of straps and similar tiedown devices.  The maximum container weight that shall be handled on the TSV is 16 tonnes. The maximum PLS flatrack weight that shall be handled on the TSV is 16.5 tonnes. The TSV shall be capable of safely transporting 20' ISO containers and PLS flatracks totaling up to a total of  (50) platforms.  The TSV shall be able to have these (50)  platforms loaded and secured in less than 300 minutes and shall be able to have them unsecured and unloaded in less than 300 minutes.  This 300 minute time limit shall be based on cargo arriving at the TSV on PLS trucks and with a 10-man deck crew plus drivers for vehicle operation as needed.  The TSV shall be able to carry a mix of containers, pallets, flat racks and rolling stock.   Threshold time to transition from loading containers and flatracks to loading rolling stock shall be less than 60 minutes based on a 10-man crew.  Threshold time to transition from loading rolling stock to containers and flatracks shall be less than 60 minutes based on a 10-man crew.  The objective transition time for the same conditions is 20 minutes. 

3.3.1.2.4.2 Container handling from equipment without the Palletized Load System.   The TSV shall have the capability to load, unload and secure a minimum of (50)  20' ISO containers or flatracks, which are resting on the pier or mounted on trailers/trucks, which are on the pier.   The pier heights required are the same as required for rolling stock (see section 3.3.1.2.1).   The maximum container weight to be handled/transported by the TSV is 24 tonnes.  The containers and flatracks shall be secured without the use of straps and similar tiedown devices.  If an integral platform handling system is used, the ramps shall be designed for their effective use.   The TSV shall be able to carry a mix of containers, pallets, flat racks and rolling stock.  The (50) 20' ISO containers or flatracks shall be able to be loaded and secured in less than 350 minutes and shall be able to be unsecured and unloaded in less than 350 minutes.  The time limits above shall be based a 10-man deck crew plus drivers for vehicle operation as needed.   Threshold time to transition from loading containers to loading rolling stock shall be less than 60 minutes based on a 10-man crew.  Threshold time to transition from loading rolling stock to containers shall be less than 60 minutes based on a 10-man crew.   The objective transition time is 20 minutes for the cases above. 

3.3.1.2.4.3 Container handling with a shore-side crane (objective requirement).   At least (50) 20’ ISO containers shall be able to be loaded or offloaded from the TSV using a shore based crane with sufficient reach.  The (50) containers shall be able to be positioned and secured on the vessel using the vessel’s organic capabilities.  The (50) containers shall be able to be loaded or offloaded in less than 300 minutes with the aid of material handling equipment on the shore.

3.3.1.2.4.4 Refrigerated container power.  Electrical power and cables shall be provided for at least five standard 20’ ISO refrigerated containers secured at any of the container stowage spots.  Specifics are given in section 3.6.8.1.

3.3.1.2.4.5 Container accelerations.   The acceleration along the long axis of the 20’ ISO container shall be less than 1.4 g.  The acceleration along the short axis of the container shall be less than 0.6 g.  The vertical acceleration in the upward direction shall be less than 2.0 g in the upward direction (away from the deck).  The accelerations correspond to the significant 1/100 for the conditions 1 and 2 on section 3.5.5 with an objective requirement of meeting condition 4.

3.3.1.2.4.6 Tricon and quadcon handling.  The TSV shall have an organic capability to load, unload and secure individual tricon and quadcon containers.  The containers are considered to be initially resting on the pier or on the back of trucks and trailers.  The maximum weight of a tricon is 6,759 kg.

3.3.1.2.4.7 463L Pallets.  The TSV shall have an integral load handling/securing system capable of loading, offloading and securing a minimum of  (100) loaded 463L pallets, which are delivered to the TSV on trailers / trucks (with or without roller system), or are resting directly on the pier.  Pallets to be loaded, which are not on roller systems will be resting on timbers or other dunnage.  The pallet is not to be lifted by their tiedown points.  The pier heights required are the same as required for rolling stock (see section 3.3.1.2.1).  The maximum weight of a loaded 463L pallet is 4.65 tonnes.  The maximum height of a loaded 463L pallet is 2.6 meters.  The (100) 463L pallets shall be able to be loaded and secured in less than 500 minutes and shall be able to be unsecured and unloaded to the pier in less than 500 minutes.  The time limits above shall be based a 10-man deck crew plus drivers as needed for vehicle operation.   The TSV shall be able to carry a mix of containers, flat racks and rolling stock.  Threshold time to transition from loading pallets to loading rolling stock shall be less than 60 minutes based on a 10-man crew.  Threshold time to transition from loading rolling stock to pallets shall be less than 60 minutes based on a 10-man crew.  The objective transition time is 20 minutes for the cases above.

3.3.1.3 Embarked troop transport requirements.   The TSV shall have the capacity of transporting a minimum of 354 embarked troops and their personnel gear.  Individual personnel gear and weapon stowage shall be within 10 meters of the individual’s seat.  The personnel weapon shall be a M16 A2, M-4 or similar weapon.  Individual gear includes Load Modular Lightweight Load Carrying Equipment (MOLLE) and helmet.  Habitability requirements are addressed in section 3.6.1.

3.3.1.4 Carriage of dangerous goods.  The cargo handling and cargo areas of the vessel shall be in compliance with the International Maritime Dangerous Good Code for the carriage of class 1 (explosives) dangerous good carried in freight containers (20’ ISO containers) and closed vehicles with the following exceptions:

Machinery spaces and crew and accommodation spaces are allowed below and above the cargo areas.

Aluminum bulkheads and bulkheads of other materials are allowed between the cargo spaces and accommodations as long as they meet the structural and fire requirements of steel bulkheads required in the International Maritime Dangerous Good Code.

The passenger vessel restrictions shall not be applied.

The cargo handling and cargo areas shall also be in compliance with the HSCC and ABS High-Speed Naval Vessel Rules for ammunition and dangerous goods (class 1).  

There shall be at least 200 lane meters of at least 4.3 meter width of the required effective deck area for M1074/M1075 trucks that is not directly above or below accommodation (including troop) spaces.  An accommodation space may be above or below the required  200 lane meters if there are at least two decks with a minimum separation of 2 meters between the accommodation space and the required 200 lane meters.   Additionally, a machinery space containing either diesels or gas turbines may not be above or below the required 200 lane meters unless there are two decks between the machinery space and the required lane meters with a deck spacing of at least 2 meters.  The M1074/M1075 trucks are considered Type C magazines (closed vehicles) and shall be stowed in this area with the “away from” segregation requirement.  

There shall be a stowage for at least (40) 20’ ISO containers that is not directly above or below accommodation (including troop) spaces.  An accommodation space may be above or below the required (40) 20’ ISO container stowage if there are at least two decks with a minimum separation of 2 meters between the accommodation space and the required (40) 20’ ISO container stowage.  Additionally, a machinery space containing either diesels or gas turbines may not be above or below the required (40) 20’ ISO unless there are two decks between the machinery space and the required (40) 20’ ISO containers with a deck spacing of at least 2 meters.  The containers are considered Type C magazines and shall be stowed in this area with the “away from” segregation requirement. The container and lane meter requirements do not have to be met simultaneously.  

Power operated trucks utilized in cargo handling on the TSV shall meet the requirements of 49 CFR 176.

Each cargo space on the vessel shall be equipped with a water spray system that can cover the entire area, at once, at a coverage rate of 0.008 cubic meter / square meter / minute.

3.3.1.5  Weighing of cargo.   A portable axle scale system consisting of at least 4 scales shall be provided for the weighing of wheeled stock on the vessel or on the pier.  The capacity of each scale shall be at least 10 tonnes.  The system shall be integrated and wireless and shall include leveling track.  Means shall be provided for the weighing of pallets and containers during their loading.  The capacity shall be at least as great the maximum required pallet and container weights.  The pallet and container weighing shall not interfere with, or delay cargo operations.

3.3.1.6 Cargo operations in support of Vertical Replenishment.  Cargo shall be able to be moved to and from cargo deck(s) to the pickup / receiving point for vertical replenishment operations.  The cargo shall be moved on 463L or Enhanced Container Delivery System (ECDS) pallets.  The helicopters shall be able to pick up cargo consisting of loaded ECDS pallets or directly off of 463L pallets.

Cargo, 4.54 tonnes maximum, that the vessel receives from Vertical Replenishment Operations shall be able to be placed on 463L and ECDS pallets for movement to the cargo deck(s).  The maximum loaded weight of the 463L and ECDS pallets is 4.65 tonnes.  The cargo shall not require breakdown to be loaded on the 463L and ECDS pallets.  The vessel shall be able to handle a minimum of (50) 463L and ECDS pallets for these operations.  Forklifts, wheeled cranes and other similar material handling equipment are not allowed for the movement of the 463L and ECDS pallets.  The required cargo operations shall be able to be conducted in Condition 1 of section 3.5.5, with the exception that the maximum required speed is only 24 knots.  The required throughput rate for the internal cargo handling (receiving or pickup, but not receiving and pickup at the same time) for the vertical replenishment operations shall be at least 10 pallets (average weight of 3.0 tonnes) per hour for the conditions specified above.  It shall be assumed that there will be one vertical replenishment load per 463L or ECDS pallet.   The time required for the helicopter operations (approach, hookup, etc.) is not counted in the required throughput rate determination.  

3.3.2  Self-deployment.  

Threshold:  The TSV shall have a self-deploy range of 4,726 nm under the following conditions.


Minimum average speed of 24 knots


Sea conditions

1.5 meter significant wave height / Pierson-Moskowitz wave spectrum 

Head seas

16 knot head wind

Clean hull

75 meter water depth (minimum)

20 percent fuel margin (vessel arrives with fuel reserves equal to at least 

20 percent of the fuel consumed)

Departure is with full potable water, lube oil tanks, crew and their effects and consumables.

Power is not to exceed 90 percent of the gas turbine’s or engine’s maximum continuous rating.

The TSV shall additionally be able to self-deploy for all of the conditions above for a range of 2,400 nm with the exception that the speed shall be at least 36 knots.

Objective:  The same as threshold, with the exceptions that the speed shall be at least 50 knots and the range shall be 4,726 nm.

3.3.3 Navigational draft.  

Threshold: The navigational draft of the vessel in all normal operational conditions shall not exceed 5.48 meter.  Appendages may be raised to meet the navigational draft requirement.

Objective:  Same as threshold but shall not exceed 4.57 meter.

3.3.4 Beam overall.  The beam overall shall be less than 32.3 meter.

3.3.5 (Reserved)
3.4  Other capabilities.

3.4.1  Mooring. The TSV shall have a complete mooring system; lines and deck fittings required for mooring.  There shall be at least six mooring stations (four vessel corners and two approximately midship) with mechanical line handling equipment.  Wire ropes shall not be used.   The mooring system shall be designed for the following conditions.


Vessel moored on stbd or port side

50 knot beam wind at right angle to the vessel’s centerline (pushing vessel away from pier)

3 knot current at right angle to the vessel’s centerline (pushing vessel away from pier)

12 meter water depth

Factor of safety of 3 on mooring lines

Factor of safety of 5 on mooring fittings on the vessel

The TSV shall have a fixed and / or portable fender for mooring against piers in austere ports and low freeboard causeway systems without fendering.  A deployment and recovering means shall be provided for portable fendering, which does not require support from the shore.  The mooring system shall be suitable for 50 knot winds pushing the vessel into the pier.  Alongside mooring operations shall also be made with low freeboard (1 meter) causeways in sea state 3 and below (significant wave height of  1.52 meter and less).   Waterjets and other appendages that may be damaged during close in operations shall have guards or otherwise protected.
3.4.2  Stability. The vessel craft shall meet all IMO High Speed Craft Code, ABS classification and regulatory load line, and intact and damaged stability requirements for all required conditions.  The center of gravity for the deck cargo shall be 1.5 meter above the deck for equipment in calculations unless containers are stacked two high or higher.   The wind pressure shall be equal to 504 newton / square meter in the intact stability calculations.

3.4.3 Close-in maneuvering.  The TSV shall be able to effectively moor in tight quarters without the aid of tugs.  If the TSV is a mono-hull or a stabilized mono-hull with the propulsors only in the main hull, it shall be equipped with a bow thruster(s) for close-in maneuvering.   The bow thruster(s) shall be capable of effectively absorbing a total of at least 1 kw for every 5 ton of displacement for the threshold departure condition of the speed and range requirement (see section 3.3.1.1.2).    

3.4.4  Survivability.  The ship shall meet the following survivability and vulnerability requirements

a. Emergency escape breathing protection. - Emergency escape breathing devices (EEBDs) with stowage shall be provided for onboard personnel in living spaces within 1 meter of the head of each berth.  Additional EEBDs and associated stowage shall be provided for personnel at their watch stations and normal workstations within the ship.

b. CBR Operations.  The vessel shall be designed for CBR operations.  The CBR systems are normally active with the exception of embarked troop loading and offloading.  See section 3.6.17.  
c. The vessel shall be equipped for at least (4) 3 man firefighting teams with each member equipped with a complete firefighting outfit.  Each damage control locker shall be equipped for at least one firefighting team.
3.4.5 Endurance. Stowage room requirements are given in section 3.6.1.5.  Potable water stowage shall be provided for a minimum of 20 cubic meters of potable water for drinking, bathing, personnel hygiene, laundry, cooking and the scullery.  If the potable water is used for additional systems, such as sewage handling and flushing, cooling, equipment operation, etc., then the minimum required stowage shall be increased for 5 days operation for the crew and 1 day for a full load of troops for these additional systems.

Tankage shall be provided for:


Sewage


for 750 man days

Gray water


30 cubic meters


Lubricants and chemicals
(see section 3.6.15)


Waste oil


(see section 3.6.15)

3.4.6 Self-protection.  The contractor shall provide space, weight and power reservations as listed below.  The Government will install a combination of small and medium caliber weapons, threat warning system and active and passive missile defense system after vessel delivery.  

3.4.6.1 Self-protection center reservation.  A space of at least 4 meter by 4 meter shall be reserved for the installation of self-protection consoles and related equipment.  The space shall be incorporated into the bridge area or shall be adjacent to the bridge area.  The space shall be visible from the bridge if it is adjacent to the bridge.  The space shall be provided with raised access flooring for the mounting of consoles and running of cables.  The contractor shall provide a power distribution panel with a capacity of 50 Amps at 220Vac, a weight reservation of 3,000 kg, and for heat load calculations figure 8.8 KW power and two personnel in the space.  

3.4.6.2 Stabilized small caliber mounts reservations.  Reservations shall be made for the installation of four stabilized small caliber mounts.  The stabilized mounts will be operated locally or remotely on the bridge.  The mounts will be similar in size and configuration to the Mini-Typhoon mount system.  The mounts will incorporate a mounted camera and FLIR.  Four locations shall be reserved for the mounts.  The mount arrangement shall be such that a mounted weapon shall be able to be directed at any location on the water more than 50 meters away from the vessel.  The contractor shall provide foundations for a Government supplied standard naval tripod for each mount.   The mount locations shall be adequate for local weapon operation and servicing.  An area at least one meter by one meter shall be reserved for a ready service locker in close proximity to each weapon mount.  The total weight reservation at each mount location for Government equipment shall be 170 kg.  100 amp 24 Vdc power shall be provided to each mount location.  A cable way reservation shall be provided for running of cables from each mount location to the self-protection center.   

3.4.6.3  Medium caliber gun reservations.   Reservations shall be made for the installation of 2 medium caliber gun systems.  The gun systems will be operated locally or remotely on the self-protection center.  The gun system will be similar in size and configuration to the MK46 Mod 1 turret weapon system.   The mounts will incorporate a mounted camera and FLIR.  Two locations shall be reserved for the gun systems.  The arrangement shall be such that a gun system shall be able to be directed at any location on the water more than 100 meters away from the vessel.  A reinforced deck area shall be provided for mounting of each gun system.  A secure compartment of at least 3 meters by 3 meters shall be provided beneath each reinforced deck area for gun system equipment, ready ammunition and gun system operation and maintenance.   The two secure compartments shall meet all requirements for magazines.  The security requirement in chapter 9 of OPNAVINST 5530.13C shall be met and the spaces shall have high security hardware.  The two secure compartments shall also have an alarm system in accordance with OPNAVINST 5530.13C.  The secure spaces shall be equipped with a deluge system with a coverage rate of at least 0.036 cubic meter / square meter / minute.  The total weight reservation for each gun system with ready ammunition is 2,500 kg.  50 amps of 220 Vac power shall be provided for each gun system.  A cable way reservation shall be provided for running of cables from each mount location to the self-protection center.

3.4.6.3.1 Magazine for medium caliber guns.  A magazine shall be provided for the stowage of ammunition for the medium caliber guns.  The magazine shall be at least 3 meter by 3 meter.  The magazine shall have a weight reservation of 3,000 kg for ammunition and stowage facilities.  The magazine shall be equipped with a deluge system with a coverage rate of at least 0.036 cubic meter / square meter / minute.   The magazine’s security shall be in accordance with chapter 9 of OPNAVINST 5530.13C and the magazine shall have high security hardware.  The magazine shall have an alarm system in accordance with OPNAVINST 5530.13C.      

3.4.6.4 Small arms and associated ammunition requirements.  Stowage shall be provided for Government supplied weapons, associated parts, tools and ammunition.  The weapons are listed below.


Weapons

(4) .50 caliber M2 HB machine gun

(2)       Mk19 Mod 3 grenade launcher



(2)
M249 Machine gun (SAW)



(2)
M240B Machine gun



(23)
M16A2 rifle or (23) M4 rifle



(8)
M9 Pistol



(4)
Shotgun 


(3)
M203 Grenade launcher 



(4)
GAU17 Gatling gun

The weapon stowage shall be in accordance with chapter 9 of OPNAVINST 5530.13C. Stowage shall be provided for a total of (60) M2A1, (12) M548 (for grenade launchers), (5) PA108 ammunition boxes, (40) M19A1, (4) 4,400 round ammunition boxes for the GAU17 and pyrotechnics internally.  Ammunition stowage design and security shall be in accordance with chapter 9 of OPNAVINST 5530.13C.  All lockers and stowage spaces shall have high security hardware.  The internal stowage spaces shall have an alarm system in accordance with OPNAVINST 5530.13C.      

There shall be a weight reservation of 3,000 kg for small arms, ammunition and associated items.

3.4.6.5 Ballistic protection.   Ballistic protection against small arms fire shall be provided on the sides of the navigation bridge from the deck to at least 1.2 meters above the deck. Vessel structure may be considered part of the ballistic protection.  Ballistic protection shall be for Type III (Rifles), NIJ Standard-0101.04.

3.4.6.6 Threat warning system reservations.  A threat warning system will be installed by the Government after delivery.  The contractor shall make a space reservation on the bridge for a 19 inch display, keyboard and track ball for the threat warning system.  There shall be a weight reservation of 250 kg. and a  power reservation of  40 amps,  220 Vac.  

3.4.6.7  Missile defense system reservations.   A missile defense (similar to a directional chaff system) will be installed by the Government after delivery.  The contractor shall make two topside areas with space reservations of  5 meters x 5 meters, located port and starboard.  Each space shall have a reinforced deck and a weight reservation of 1000 kg.  Each space shall have power reservations of 40 amperes,  220 Vac.  A cableway reservation shall be provided for running of cables from each mount location to the self-protection center.   
3.4.7  Support vehicle.   A weight allowance of 4 tonnes shall be provided for a support vehicle that will be carried with the vessel.  The Government shall provide the vehicle after vessel delivery.  The effective deck area requirement of section 3.3.1.1.1 already includes an allowance for the support vehicle.
3.5 General requirements.  The TSV shall be designed for a 20-year life.  This shall be reflected in the selection of machinery, design of structure, etc.  Smoking and alcohol consumption are prohibited on the vessel.  Gasoline powered equipment is also prohibited.

3.5.1  ABS Classification requirements.

Vessel shall be built in accordance with ABS Guide for Building and Classing High Speed Naval Craft 2003 and Rule Change Notice #1.  The vessel shall be built to receive the following classification: 

Maltese Cross A1-HSC-Naval Craft-OE-Maltese Cross AMS-Maltese Cross ACCU-HM3+R– Maltese Cross APS NIBS. 

The APS classification is only required if the vessel has an athwartship thruster(s).  When between two thicknesses the larger thickness shall be used when using ABS Guide for Building and Classing High Speed Naval Craft 2003 Part 2,  Chapter 5, Appendix 1, Table 1 “Minimum cold-forming radii for aluminum alloys” of Part 2, Chapter 5, Appendix 1.  When using ABS Guide for Building and Classing High Speed Naval Craft 2003, tables requiring the input of inches or mm, the measurement system that gives the more conservative result shall be used.  
The ship shall incorporate measures to permit extended periods between dry dockings and shall be in accordance with the ABS Guide for Underwater Inspection in Lieu of Dry docking Survey.

As defined in the ABS Guide for Building and Classing High Speed Naval Craft a Dynamic Analysis (DA) shall be performed on the vessel.  The direct analysis shall include strength and a spectral fatigue analysis.  The loading conditions to be used for the DA shall be as specified in Para 3.5.5 “Operational profile”.   Primary Hull Strength and Hull Design Pressures are to be verified by theoretical prediction, first principles and model testing.  Modal and fatigue analysis shall be performed on all waterjet inlet structure and used to determine the structural strength of the transom.   

Model Testing is required.  The model testing shall replicate the sea conditions of those in section 3.5.5 “Operational profile” for following, head, beam, astern and quartering seas.  The speeds shall represent the anticipated speed range of the vessel.  The model test program shall be approved by ABS.

3.5.2  Regulations certified by ABS.

Contractor shall demonstrate compliance with 46 CFR and IMO requirements by application of NVIC 2-95 ch 1 modified as follows.  ABS shall completely administer the portions of NVIC 2-95 relegated to the class society without program approval, oversight or other involvement of the USCG.  It is recognized that this vessel will not be USCG inspected nor carry a COI.  ABS shall not be responsible for those functions normally retained by the USCG with respect to manning and licensing as required by NVIC 2-95 and the owner (US Army) shall specify in writing to ABS the manning requirement for application of IMO requirements.  

The contractor shall comply with all aspects of the conventions/codes unless stated elsewhere.

International Convention on Load Lines, 1966.

International Code for Safety for High Speed Craft (HSC Code) 2000. 

International Convention on Tonnage Measurement of Ships, 1969.

International Convention for the Prevention of Pollution from Ships, 1973/78, as amended.

International Maritime Dangerous Goods Code

International Convention for Safety of Life at Sea (Chapter VI)

For purposes of certifying the vessel in terms of the IMO High Speed Craft Code, the vessel shall be considered a “Category B craft”.    
The Contractor shall provide the materials, equipment and outfit items required for the ship to operate in compliance with 33 CFR (Subchapter D) and the requirements for operations in north and south latitudes greater than 35 degrees.

The Winter Load Line assignment shall correspond to the vessel’s heaviest required displacement with service life allowance.    

The builder shall comply with all aspects of the applicable codes and obtain the following declarations:

Suez Canal Tonnage Document
Panama Canal Documentation Booklet. 
3.5.3  Other standards and regulations
In addition to meeting ABS requirements, all welding procedures and welder testing and qualifications shall be in accordance with ASME or AWS as applicable and listed below.   Procedures and qualifications which do not meet the commercial codes will require retesting. 


American Welding Society (AWS) references

B1.10, Guide for Nondestructive Inspection of Welds, 

B1.11, Guide for the Visual Inspection of Welds

B2.1, Specification for Welding Procedure and Performance Qualification 

D1.1, Structural Welding Code - Steel

D1.2, Structural Welding Code - Aluminum

D3.5, Guide to Steel Hull Welding

D3.7, Guide to Aluminum Hull Welding

QC1, Standard for AWS Certification of Welding Inspectors

American Society of Mechanical Engineers (ASME) reference

BPVC-IX - 2001 BPVC Section IX-Welding And Brazing Qualifications

The TSV shall be built in accordance with Recommended Shipbuilding Construction Guidelines for Cruise Vessels Destined to Call on US Ports, from the Centers for Disease Control and Prevention.  With the following exceptions:

The garbage holding facility is not required to have refrigerated space for storing wet garbage.

The stowage capacity for potable water does not have to be met.

3.5.4  Design and construction standards. Subsystem design. - The design of subsystems shall be fully integrated.

Equipment installation. - Equipment installations shall be in accordance with the equipment manufacturer’s recommendations as concurred with by the Contractor.

Cleanliness. - The ship configuration shall facilitate the ease of cleaning and safety of personnel performing cleaning procedures for both equipment and spaces.  Equipment, structure, piping, insulation, lining, sheathing, systems, commissary and sanitary fixtures, and built-in furniture shall be designed and installed to promote ease of cleaning and house-keeping in order to minimize ship’s force requirements.  There shall be low-point drains in spaces and containment areas that enhance cleanliness of surrounding spaces and minimize cleaning requirements.  The creation of inaccessible, hard-to-clean areas shall be avoided.

3.5.5  Operational profile. The notional operational profile for the craft is to be self deployed worldwide or operated 225 days a year.  The propulsion, steering, navigation equipment, etc. associated with being deployed shall be suitable for 3,000 hours of operation a year.  The break down of the 3,000 hours is as follows:  



95 to 100 % of full power
5 % operation



85 to 90 % of full power
80 % operation



25 % or less of full power
15 % operation

The crew lives aboard the craft.  The craft will be continuously manned and shall be suitable for this requirement.  The electrical generating system shall be designed to provide power to the vessel continuously.



The TSV shall be able to operate safely and efficiently in day and night.
The TSV shall be designed to operate in the following ambient conditions. 

Basic
-32 degree C (DB) for equipment and –20 degree, C (DB) for personnel/habitability spaces (refer to section 3.6.1.6)

Hot
 
40 degree C (DB) and 29 degree C (WB)

Seawater

-2 degree C to 35 degree C


The vessel shall be able to operate in conditions where ice can form on the vessel.  As an example, icing on the vessel shall not prevent operation of ramps and deck equipment.  The vessel is not required to break ice or to operate in ice laden water.

Threshold requirements:

It is expected that the TSV will operated in both open ocean and fetch limited coastal areas.  The open ocean wave spectra are represented by the Bretschnieder wave spectra, and the fetch limited coastal areas are represented by the JONSWAP spectra. The normal operating conditions / normal seagoing conditions (see 2000 HSC Code) shall include:


Condition 1



All speeds and headings

All normal operating conditions (including cargo)

4-meter significant wave height based on the following spectra

JONSWAP  9 second period 

Bretschneider 12 second period 



26-knot wind speed

The worst intended conditions (see 2000 HSC Code) shall include:


Condition 2

24-knot vessel speed

All normal operating conditions (including cargo)

4.6 meter significant wave height  based on the following spectra

JONSWAP  10 second period 

Bretschneider 12.4 second period 

28-knot wind speed



Operation in all headings

The critical design conditions (see 2000 HSC Code) shall include:


Condition 3

10 knots

15- meter significant wave height 

Bretschneider wave spectrum / 20 second period

50-knot wind speed

All normal loading conditions (including cargo)

Objective requirements:

The objective requirements are the threshold requirement with the addition of the following normal operating condition / normal seagoing condition (see 2000 HSC Code).


Condition 4

Same as condition 2 with the exception of “all speeds” in lieu of 24 knots  

3.5.6  Crewing. The  crew size is eight warrant officers and 23 enlisted for a total crew size of 31.  The TSV shall be able to be operated with this crew.  The following is a breakdown of the crew:

Title




      Number

Master





1


Chief Mate




1


2nd Mate




1


3rd Mate




1


Detachment Sergeant



1




Leading Seaman



1


Boatswain




1


Quartermaster




1


Seaman



 
6


Chief Engineer



1


1st Engineer




1


2nd Engineer




1


3rd Engineer




1


Marine Maint NCO



1


Jr. Marine Engineer



1


Sr. Marine  Engineman
 

2


Marine Engineman



6


Food Operations Sgt



1


Cook





1


Emergency Treatment Sgt


1

The qualifications and skills of the crew are given in Army Regulation 56-9 Watercraft.  The warrant officers are considered officers.


3.5.7  Maintainability and availability.  The maintainability and availability requirements are incorporated in other sections of this document, including sections 3.5, 3.5.1, 3.5.5, 3.5.6 and 3.5.9.

3.5.8  Materials.  Materials used to fabricate the structure, systems, and equipment shall have material properties and behavior suitable for the manufacturing and installation processes selected, in-service environment, and function performed.  Selected materials shall support the ship’s required service life without degrading the performance of ship structure, systems, and equipment during the specified ship operational profile.  Steel and iron shall not be used for seawater systems (wet, dry and vents) piping, valves and fittings.  Stainless steel piping, valves and fittings shall not be used for heated seawater systems.  Stainless steel piping, valves and fittings with a critical pitting temperature of less than 65 degree Celsius or with a critical crevice temperature less than 35 degree Celsius shall not be used for seawater systems (wet, dry and vents).  The critical pitting temperature shall be determined in accordance with Method A of ASTM G48 and the critical crevice temperature shall be determined in accordance with method B of ASTM G48.  Steel and iron shall not be used for air systems and freshwater systems (wet and dry) piping, valves and fittings.  Fittings, valves, etc for the stated systems shall be consistent with the piping material used and the fluid carried. Asbestos, polychlorinated biphenyl (PCB), and lead paint shall not be used.  Mercury shall not be used in applications where a functionally equivalent substitute is available.  Direct contact of electrolytically dissimilar metals is prohibited unless electrolytic corrosion precautions are used.  Protective covers shall be provided as required to protect exposed equipment when not in use.  The covers shall be stenciled to indicate their use.

3.5.9  Human engineering. Human engineering principles and design standards shall be applied in the ship design, system and equipment selection, systems integration, hardware, software, architectural aspects, and human-machine interfaces.  Operation, maintenance, and repair activities and procedures shall accommodate a wide range of individual physical capability, which is required to range from the 5th percentile female to the 95th percentile male as defined in section 30 of ASTM F1166.  Crewing will be mixed gender.  Illumination shall be in accordance with RP-12, Recommended Practice for Marine Lighting.  Sections 27-29, 32.8 (excluding 32.8.1), 32.14, 33.1 to 33.4, 34, 36, 37, 50 of ASTM F1166 shall be met.  Whole body vibration of seated individuals shall be below the health caution zone of ISO 2631-1 during calm water operations.  The seated duration shall correspond to the task of the seated individual (eating, clerical, etc.).  

3.5.9.1  Seakeeping threshold requirements.  The following requirements shall be met for condition 1 of section 3.5.5.  Motions that may effect human performance include roll, pitch and vertical acceleration.  The motion criteria set for these motions are 4 degree rms for roll, 1.5 degree rms for pitch both at the center of gravity, and 0.2g rms for vertical acceleration in troop spaces and normally crewed spaces.  The slamming index shall be less than 20 times per hour as defined in NATO STANAG Number 4154 for a mono-hull and stabilized mono-hulls such as certain types of trimarans.  The slamming index for under cross structure (less than 20 per hour) shall apply to multi-hulls (including trimarans and pentamarans) as defined in NATO STANAG Number 4154.  The requirement above may be met with an active ride control system (if supplied).   

3.5.9.2  Seakeeping objective requirements.  The following requirements shall be met for conditions 1, 2 and 4 of section 3.5.5.  According to the NATO Standard Agreement (STANAG) Number 4154, limits on personnel performance are set to account for crew and troop safety and effectiveness.  The human factors criteria of Motion Sickness Incidence (MSI) and Motion Induced Interruption (MII) shall be calculated.  In accordance with the NATO STANAG Number 4154 and the ISO 2631-1 (KM=0.333),  MSI should be calculated to be less than 10% based for a four hour exposure for the embarked troop spaces and less than 20% for the crew spaces and normally manned stations.  MII shall be less than 1 per minute as defined by the NATO STANAG Number 4154 for all normally crewed spaces and troop areas.  Other motions that may effect human performance include roll, pitch and vertical acceleration.  The motion criteria set for these motions are 4 degree rms for roll, 1.5 degree rms for pitch both at the center of gravity, and 0.2g rms for vertical acceleration in troop spaces and normally crewed spaces.  The slamming index shall be less than 20 times per hour as defined in NATO STANAG Number 4154 for a mono-hull and stabilized mono-hulls such as certain types of trimarans.  The slamming index for under cross structure (less than 20 per hour) shall apply to multi-hulls (including trimarans and pentamarans) as defined in NATO STANAG Number 4154.   The requirement above may be met with an active ride control system (if supplied).   

3.6  System requirements.

3.6.1  Arrangements and outfit.
3.6.1.1  Access and egress. Interior spaces, except inaccessible voids, shall be provided with practical and convenient access.  Clear width and clear headroom as used in the following paragraphs shall be obtained in way of local obstructions.  Watertight and weather tight doors, hatches, and scuttles used for routing passage, or access to normally manned spaces shall be quick-acting and shall be readily operable from both sides by an individual.  Quick-acting closures shall be designed to have all dogs operate simultaneously by the movement of a single operating mechanism.
 
Clear headroom in living and working spaces shall be not less than 2.10 meter from the finished deck to the overhead sheathing.  Clear headroom in other spaces, under local obstructions, and on stairs and ladders, shall be not less than 1.95 meter.  Clear headroom under doors and arches shall be not less than 2.0 meter.  Obstructions of lesser height shall be marked and padded for warning and safety.  Interior joiner doors in nonstructural bulkheads shall not be equipped with sills.  
Inclined ladders shall be provided for access to or within machinery spaces, shops, stores, working areas, and other non-living spaces requiring routine vertical access.  Inclined ladders located in spaces where personnel may traverse beneath shall be fitted with a protective shield to prevent debris from falling and becoming a hazard.  Inclined ladders shall also be provided for normal and frequent access between exterior decks.  

Vertical ladders shall be provided to access infrequently used areas such as spars, antennae, lights, and other similar areas where an inclined ladder is not practical.  Vertical ladders shall be staggered from deck to deck.  Where the length of a vertical ladder exceeds 5 meter, a notch type safety rail shall be provided.  
Two pilot ladders, one port and one starboard, shall be provided in a suitable location.  The pilot ladders shall be capable of being rigged in 5 minutes by a crew.


The embarked troops shall be able to board the vessel with and transit to their seats without passing through the crew accommodations (see section 3.6.1.6) and without interfering with cargo operations with the vessel moored alongside or the vessel transom to the pier.   The embarked troops shall embark and disembark with their personnel gear (see section 3.3.1.3).  The isles and passageways shall be wide enough and free of obstructions to allow the required troop movement with personnel gear.


Queuing for food service and other activities shall not interfere with movement within the vessel. 


A quarterdeck shall be able to be established at the entry points on the vessel when the vessel is moored at a pier.  Where practical, the quarterdeck shall provide protection to those standing watch.   The quarterdeck locations shall have a desk, shelf or other means for the stowage and filling out of documentation and logs.  This may be met with portable or flip down equipment.  The quarterdeck shall not block or otherwise interfere with cargo operations.  See section 3.6.9 for communication requirements for the quarterdeck.
Access shall be provided for required shipboard maintenance, test, repair, adjustment, and checkout of systems, machinery, and equipment without having to dismantle adjacent machinery, piping, or structure.  For example, fans shall be located in spaces such that disassembly and replacement of bearings is possible within that space.  Monorails, lifting appliances, and access routes free of permanent fittings and structure shall be provided to move equipment from its place of installation to onboard engineer / work shop, spare part storage areas, or to a location from which the equipment can be lifted off-ship for maintenance and repair.  The location of ancillary equipment, panels, gages, controls, sensors, and other equipment mounted on machinery shall not interfere with the machinery servicing, maintenance, and component replacement.  Pipes, ducts, wire ways, and other permanent fitting shall be installed in spaces that are accessible. 

Where the size of items or components exceeds door or hatch sizes, bolted equipment removal plates (BERPs) or welded equipment removal plates (WERPs) shall be provided.  Removal of the BERP or WERP shall not require the removal of other fixed ship structure or systems.  The selection of a BERP or WERP shall be based on the regularity of need for equipment removal.  If, as a consequence of normal operating wear, an equipment can be expected to require removal every 8 years or less, a BERP shall be used for removal unless other more convenient means are provided. For longer periods, a WERP may be used.  

3.6.1.2 Weather decks. The topside arrangement shall allow for normal craft operations, mooring, line handling, anchoring, deploying fenders, weapon operations, etc., with the cargo deck(s) fully loaded.   

3.6.1.3 Engineer / work shop. –  A engineer / work shop shall be supplied to support routine maintenance and for stowage of tools.  The engineer / work shop shall be equipped with at least the following:

1
Heavy duty work bench (minimum of 1 square meter working surface)

1
5” machinist vise on workbench

1
Portable industrial wet / dry vacuum (3 hp / 10 gallon)

1
Heavy duty 8” drill press

1
Portable heavy duty 6 hp electric air compressor with 30 gallon tank

1 Heavy duty 6” bench grinder on workbench

1
10 ton bench press

1 
Portable MIG welder kit rated for 6 mm steel and aluminum plate

1
Portable acetylene torch cutting kit

3.6.1.4  Laundry facilities. The laundry facilities shall be self-service and shall contain:



2
-
Electric washers, heavy-duty type, minimum 3 cubic feet capacity



4
-
Electric dryers, heavy duty type, minimum 6 cubic feet capacity



1
-
Laundry tub






Stainless steel construction






Hot and cold water 






Liquid hand soap dispenser



1
-
C-fold paper towel dispenser





1
-
Ironing board, commercial, with suitable padded top, and iron secured for ironing.


    1 -
Stowage for 3 laundry baskets



1
-
Locker for laundry supplies.

3.6.1.5  Stowage spaces. The TSV shall provide stowage spaces and facilities (shelving, hooks, cabinets, etc.) appropriate for all outfit, personnel gear and supplies for their intended use.  The following segregated stowage spaces shall be outfitted with shelves, bins, containers, etc. to stow the items intended for this space.  These spaces shall be lockable.  The requirements for these spaces are in table 1.

TABLE 1. Stowage spaces
	Space
	Contents and notes
	Minimum Capacity

	Garbage room
	Ship’s garbage.  The stowed volume shall be reduced to account for the use of a trash compactor.  The garbage shall be segregated by food wastes, plastics and other.
	For 750 man days of garbage 

	Frozen stores
	Frozen food for the crew. 
	For 750 man days

	Chill stores
	Refrigerated food for crew.  
	For 750 man days

	Dry stores
	Dry food stuffs. 
	For 750 man days

	Ships store
	Located in the habitability spaces.
	1 cubic meter

	General stores
	Misc. consumables such as office supplies and toilet paper.
	5 square meter

	Equipment spares
	Equipment spares and consumables; filters, gaskets, impellers, etc.  They shall be segregated by type and size as applicable.  They shall be located in or near the main machinery space.  Where item size allows, the item shall be stowed in cabinet or chest.
	As required

	Cleaning gear locker
	Cleaning gear and supplies.
	As required

	CBR Locker
	CBR equipment and supplies
	As required

	Medical Locker
	Medical supplies. Located in the sickbay.
	As required

	Damage control lockers
	Damage control equipment.  Located forward and aft.
	As required

	Lashing gear stowage
	See section 3.3.1.2.2
	As required

	Foul weather gear locker
	Locker for foul weather gear.  Adjacent to exit to weather deck. Space shall provide drainage and natural drying of foul weather gear.
	Six sets.

	Small arms locker
	See section 3.4.6.4
	See section 3.4.6.4

	Small arms magazine(s)
	See section 3.4.6.4
	See section 3.4.6.4

	Magazine
	See section 3.4.6.3.11
	See section 3.4.6.3.11

	Immersion suit lockers
	Immersion suits
	As required

	Linen locker(s)
	Linens and blankets
	As required

	Aviation support
	See section 3.6.18
	As required


3.6.1.6 Human support. Habitability spaces include:

Administrative spaces

Crew accommodations

Navigating bridge

Radio room and vessel’s secure conference room

Embarked troop spaces 

Self-protection center (3.4.6.1)

Vessel secure conference room 

Habitability spaces shall be provided with electrical power, hot and cold potable water, ventilation, lighting, drainage, heating and air conditioning as required. The habitability spaces shall provide an aesthetically pleasing environment.  The flooring in the habitable spaces and laundry space shall be finished and appropriate for the space.  Joiner work and drop or false ceilings shall conceal electric cables, wiring boxes for switches and receptacles, vent and air conditioning ducts, and piping.  Where concealment is impracticable or impractical, electric cables, wiring boxes for switches and receptacles, vent and air conditioning ducts, and piping shall be located to preserve the appearance of these spaces without unnecessarily obstructing passageways or overhead height.

Exterior illumination that would violate darkened ship light security shall be prevented by the use of curtains, screens, light traps, door switches, and similar items.  


The doors of habitability spaces with only a single means of egress shall have a kickout panel.


At least 10 square meter of enclosed bulletin boards (excluding bulletin boards required elsewhere) shall be installed which is readily visible to the crew.


The crew accommodations shall be segregated from the embarked troop spaces unless otherwise stated.

3.6.1.6.1  Administrative spaces. The administrative facilities shall be provided in accordance with table 2.  The vessel master’s and chief engineer’s offices shall be adjacent to their staterooms (see section 3.6.1.6.2).  

TABLE 2. Administrative spaces outfit

	
	Ships
	Master’s / Chief Engineer’s
	Engineer’s

	Lockable file cabinets (minimum number of legal drawers)
	8
	4
	8

	Desk with drawers (minimum 1 square meter of desktop)
	2
	1
	2

	Dedicated computer work station
	2
	1
	2

	Swivel arm chair 
	2
	1
	2

	Side chair
	2
	1
	2

	Bookcase (meter of shelf)
	5
	2
	5

	Bulletin board (Minimum of 1 meter by 0.5 meter)
	1
	1
	1

	Wastebasket
	2
	1
	2

	Whiteboard (minimum 1 meter by 0.5 meter)
	1
	
	1

	Shelf for printer 
	2
	1
	2

	Typewriter
	1
	
	

	Clock
	1
	1
	1

	Counter or table for photo-copier 
	1
	
	1

	One burner stainless coffee pot with sea rails or urn with stand and stowage for supplies
	1
	1
	1


3.6.1.6.2  Crew and Temporarily Boarded Accommodations.  Accommodations shall be provided for the vessel’s crew, see section 3.5.6 and for 19 personnel temporarily boarded on the vessel.  Living, food service, working, and mission spaces shall be separately grouped and conveniently located rather than widely scattered or randomly interspersed within the accommodation spaces.  Staterooms for warrant officers shall be separated from and, in multi-decked accommodations, located above crew staterooms. 

3.6.1.6.2.1  Officer staterooms and sanitary facilities.  Officer staterooms shall be provided to accommodate eight officers.  The vessel master and chief engineer shall have single staterooms with a private adjoining bath with a commode and shower, and a lavatory in either the stateroom or the bath.  The vessel master and chief engineer staterooms shall also each have an adjoining office (see section 3.6.1.6.1).   The remaining six officers shall have single staterooms with adjoining private or semi-private bath with a commode, and shower.  The bath or the adjoining stateroom(s) shall have a lavatory.  No more than two staterooms shall share the same bath.   Each stateroom, excluding bath, shall have at least 3 square meter of unobstructed walking area.  See table 3 for additional stowage and furnishing requirements for staterooms.

3.6.1.6.2.2 Crew staterooms and sanitary facilities.  Staterooms shall be provided to accommodate 23 enlisted crew and one additional personnel in single or double staterooms.  At least 2 of the staterooms shall be to the same standards as the basic officer stateroom with sanitary facilities.   The remainder of this section is applicable to the staterooms and sanitary facilities, which are not required to be to officer standards.  A double stateroom shall have at least 4 square meters of unobstructed walking space.  A single stateroom shall have at least 3 square meters of unobstructed walking floor space.  A total of at least four commodes in individual stalls or spaces, four showers and four lavatories shall be provided in a minimum of three common spaces.  There shall be at least one sanitary space per crew level.  See table 3 for additional stowage and furnishing requirements for staterooms.

TABLE 3. Crew stateroom outfit

	
	Vessel master and chief engineer
	Other officers
	Enlisted

	Stowage in stateroom per occupant (minimum)
	
	
	

	   Drawer volume in cubic meters  
	0.5
	0.4
	0.3

	   Locker volume in cubic meters 
	0.2
	0.15
	0.15

	   Hanging space for clothes 

    (minimum 460 mm depth )
	
	
	

	          Width / height (mm) per man (short hanging)
	600 / 940
	600 / 940
	300 / 940

	          Width / height (mm) per man  (long hanging)
	600 / 1650
	300 / 1650
	300 / 1650

	   Sea bag / baggage stowage (cubic meter)  
	0.1
	0.1
	0.1

	Bookshelf (meters) 
	2
	2
	0.5

	2 Drawer legal file cabinet 
	
	1
	

	   Safe (minimum cubic meter) 
	0.03
	0.03
	

	
	
	
	

	Additional stateroom furnishings per stateroom 
	
	
	

	   Radio / TV (13”) / VCR shelf or counter 

   (does not include appliances)
	1
	1
	1

	   Side chair per stateroom 
	1
	1
	1

	   Coat and hat rack (minimum of 4 hooks) 
	1
	1
	1

	   Wastebasket per stateroom
	1
	1
	1

	    Desk per stateroom with writing utensil drawer
	1
	1
	1

	    Towel hooks
	2
	2
	2

	    Mirror 
	1
	1
	1

	     Clock
	1
	1
	1


3.6.1.6.2.3  Sanitary facilities.  In addition to the sanitary facilities associated with the staterooms, there shall be a water closet with commode and lavatory adjacent to the mess area and a water closet with commode and lavatory in close proximity to the bridge and complete facility with the sickbay.  The facilities shall have the following additional outfit:


All spaces





Spaces with showers

Soap dish at lavatory 


 

Shower curtain for showers



Mirror above lavatory




Towel hooks


Grab rods at commode



Grab rods at shower 


C-fold paper towel dispenser



Medicine cabinet


Toilet paper holder at commode


Tumbler holder at lavatory


Liquid soap dispenser at lavatory


Soap dish at shower


Waste basket

Sanitary napkin disposal unit with lid

All showers shall have a pushbutton or lever-operated control valve between the mixing valve and showerhead to allow cut off and restore the shower without adjustment of the shower.

3.6.1.6.2.4  Sickbay. The sickbay shall have two single fully adjustable hospital beds arranged for tending the sick on the sides and end of the berths.  The sickbay shall have its own dedicated sanitary space with commode, lavatory and shower.  A stainless steel interior and exterior refrigerator with a minimum capacity of 0.06 cubic meter shall be provided with a lock and alarm which will sound on the navigation bridge during power failure.  A puncture resistant medical waste container and a minimum of a six gallon biohazard container shall be provided.  The sickbay shall meet the outfit and stowage requirements of table 3 for a two man enlisted stateroom.  It shall have a medical locker (see section 3.6.1.5).

3.6.1.6.2.5  Commissary spaces. The commissary complex installation is to be designed to provide cafeteria style service for all crew and temporarily boarded aboard the ship.  The complex shall consist of one galley, an officers’ mess room and a crew mess room with pantry facilities located adjacent to the serving line.  The equipment installed shall be suitable for marine use.

An officer’s mess room with a seating capacity for a minimum of eight persons shall be provided.  The officer’s mess room shall also be used as a conference room and shall be able to be closed.  A crew’s mess room shall also be provided and include a seating capacity for at least eighteen persons.  


A white board shall be installed for posting menus. 
Facilities shall be provided for preparing food to support three meals a day, and serving meals in a timely manner.  Facilities shall be easy to clean and maintain.  

The installed equipment shall include:

Qty.


Description

1
Marine electric range, stainless steel front, with three hot plates, handrail, sea rails, and overhead switch box (NSF 003)


AR
Galley hood(s) for the range, griddle and fry kettle, stainless steel, grease extractor, in compliance with 46 CFR 181.425


2
Convection oven, stainless steel front, minimum internal volume of 0.1 cubic meter each (NSF 003)


2
Microwave ovens, all stainless steel, minimum 1,000 watts output, variable power (1 per mess) (NSF 008)


1
Microwave oven, all stainless steel, minimum 1,800 watts output, variable power (in galley) (NSF 008)


1
Marine electric griddle, all stainless steel, minimum 0.4 square meter cooking area (NSF 003)


1
Marine fry kettle, all stainless steel, counter type, with two baskets, 20 pound capacity min. (NSF 003) 


1
Combination jet cooker and 5 gallon tilting kettle may be provided as an alternate. (NSF 004)


1
Pressureless steamer (capacity of at least three 12” x 20” x 2 ½” pans)


1
Mixer, complete with one 12 quart minimum stainless steel bowl, flat beater, wire whip, meat chopper, knife sharpener, and dough hook. (NSF 008)


1
Electric meat slicer, angle feed, stainless steel, minimum 1/3 horsepower (NSF 008)


1
Refrigerator and freezer, stainless steel, self-contained, dual temperature, 0.5 cubic meter fridge (minimum) / 0.5 cubic meter freezer  (minimum) (NSF 007)


1
Manual heavy duty can opener (table mounted) suitable for #10 cans and metal tray packs


1
Baker’s scale, 8 pound capacity minimum.


1

Stainless coffee brewer with stainless stainless decanters, sea rails,





minimum





of 3 burners for enlisted mess (NSF 004)

1 


Stainless coffee brewer with stainless steel decanters, sea rails,






minimum of 2 burners for officer’s mess (NSF 004)


2
Garbage can in galley / scullery


2
Garbage can one in each mess

2 4 slice toaster, stainless steel, in each mess with counter or table for toasting breads and bagels (NSF 003)


AR
Hot and chill table(s) / counter(s) with sneeze guard,  trays and lids 



for serving (minimum of 3 full size hot wells and 2 cold wells)



(NSF 004)


AR
Dispensers, racks, and/or trays for plates, bowls, serving trays,

glasses, 



cups and silverware in serving line.


2
Refrigerated beverage dispenser for juice, 2 beverage, one in each



mess (NSF 018)


AR
Knife rack(s)

1 Pre-rinse station with pre-rinse spray unit “T” and “S” and built-in heavy duty garbage disposal with stainless steel grind chamber


2
Marine ice cubers / ice machine (minimum 120 kg capacity each)



(NSF 012) (one in each mess)


1
Dishwasher / sanitizer, stainless steel (NSF 003)


1
3 compartment sink for scullery, stainless steel


1
Lavatory for hand washing, stainless steel with electric eye faucet


1
Liquid soap dispenser at hand washing lavatory


1
C-fold paper dispenser at hand washing lavatory


1
Sink for food preparation, stainless steel


3
Clocks, 1 in each mess and in galley

2
Refrigerators for mess areas for condiments, stainless steel interior and



exterior, 0.15 cubic meter min. (NSF 007)


1
Safe (minimum of 0.03 cubic meter)

             (range, ovens and griddle maybe combined)


Stainless steel countertops or tables shall be provided for the preparation of food and the cleaning and sanitizing of utensils, dishes and pots and pans.  Stainless steel back splashes shall be used with the countertops.  At least 2 square meter of effective countertop or table shall be provided for food preparation.
Facilities shall be provided for the cleaning and sanitizing of utensils and cookware, stowage of utensils, disposing of food waste products, and stowing ready use items.  

Chilled drinking fountains (minimum of three) shall be installed in close proximity to the berthing spaces, bridge, and cargo deck for the use of crew loading cargo.

3.6.1.6.2.6 Recreation and training facilities. Facilities shall be provided for the crew recreation and training / briefing.  These facilities may be dedicated or mess area may be used if properly outfitted.  The entire crew shall be able to be trained or briefed at the same time in one space.  Seating shall be provided for the entire crew.   Safety and training audio / visual system shall be provided in accordance with section 3.6.12.1.  The safety and training audio / visual system shall be located to maximize the number of crew, which can comfortably view the system.  Facilities shall additionally include:

 1
Whiteboard (minimum of  0.5 m  x 1.0 m)

 1
Wastebasket
 1
Clock
 1 meter of bookshelf

 0.3 cubic meter of cabinets with internal shelves

 1
Magazine rack 

3.6.1.6.2.7 Temporarily boarded accommodations.   A berthing space shall be provided for a minimum of 19 temporarily boarded personnel.  There shall be one berth and at least 0.3 cubic meter of drawer volume per person.   Each berth shall have a curtain for privacy and to block the light.  Berths shall not be more than two high.   Separate sanitary facilities shall be provided for the temporarily boarded or the crew sanitary facilities may be increased for the temporarily boarded.  There shall be at least two sanitary spaces with commodes, lavatories and showers available for the temporarily boarded.  The additional sanitary facilities for the temporary boarded shall include at least 3 individual showers, 3 commodes in individual stalls or spaces and 3 lavatories.

3.6.1.6.3 Navigating bridge.  The windows shall be provided with retractable solar shades.  The bridge shall be equipped with, or have in close proximity:


2 
Binocular boxes


1
Flag locker for flags



5 meters of book shelving


1
Coffee brewer with stainless steel decanters, sea rails, with counter or table, or


     
coffee urn


1
Chart table with chart stowage and light


1
Wastebasket



Drawers (minimum 0.1 cubic meter total)




File cabinets (8 legal drawers minimum)




Seating as required for vessel operation 


1
Clock
3.6.1.6.4 Radio room and vessel’s secure conference room reservations.  The radio room and vessels secure conference room shall be in close proximity to the bridge.  The rooms shall be adjacent to each other and constructed to meet physical security requirements listed in section 3.6.4.

3.6.1.6.4.1 Radio room reservations.   The contractor shall provide a radio room with a minimum area of 22.5 sq. meters (3.75 meters x 6.0 meters), a power distribution panel with a capacity of 100 Amps at 220VAC, a weight reservation of 3,000 kg.  For heat load calculations figure 17.6 KW power and two personnel in the space.  The contractor shall provide cableways for cables to run between the embarked troop Command Information Center (CIC) room, bridge, cargo deck, self-protection center and topside of the vessel for antennas.   Raised access flooring shall be installed to facilitate the mounting of equipment racks, running of cables and installation of cableways.  The doorway shall be at least 1 meter wide to facilitate installation of equipment.  

3.6.1.6.4.2 Vessels secure conference room reservations.  The contractor shall provide a space with a minimum area of 22.5 sq. meters (3.75 meters x 6.0 meters).  The contractor shall provide a power distribution panel with a capacity of 20 Amps at 220VAC, a weight reservation of 500 kg, for heat load calculations figure 3.5 KW power and eleven personnel in the space.  

3.6.1.6.5  Embarked troop accommodations.  Embarked troop accommodations include;



Troop seating



Troop sanitary spaces



Troop food preparation and serving



Troop Command Information Center



Troop chilled water



Troop cleaning gear locker

3.6.1.6.5.1 Embarked troop seating.   Each embarked troop and temporarily berthed personnel (see section 3.6.1.6.2.6) shall have seating with the following minimal characteristics.


Business class style


Individual armrests

480 mm minimum width between armrests 

Footrest


Headrest


Document pocket


Meal tray


Audio (see section 3.6.12.1)


Reclining back (300 mm minimum)


Upholstery easily cleaned with wet cloth


Drink holder

The seating shall be arranged such that a seat is no more than one seat away from an aisle.  The pitch between seats shall be at least 1.4 meters.

3.6.1.6.5.2  Embarked troop sanitary space.  Completely outfitted sanitary spaces shall be provided for embarked troop use.  The sanitary spaces shall be designed or segregated for mixed embarked troops (male and female).  The minimum numbers of fixtures are:


(10)
Commodes in individual stalls or spaces

(6)
Urinals

(16)
Lavatories

(4) Hand drying stations

(6)      Shower stalls

The sanitary spaces shall be additionally outfitted in accordance with section 3.6.1.6.2.3.  Changing space(s) and clothing stowage shall be provided for the showers.

Additional facilities shall be provided for embarked troops suffering motion sickness.  These facilities shall be suitable for vomiting by embarked troops and shall provide hard piped mouth wash stations.    The facilities shall be suitable for the flushing of vomit.  These facilities shall be able to accommodate at least 30 embarked troops simultaneously.  

3.6.1.6.5.3 Embarked troop food preparation and serving.   Dedicated facilities shall be provided for heating, preparation and serving of heat and serve “Unitized Group Rations Heat and Serve”, UGR-H&S and for the serving of hot or cold beverages and supplements, such as bread, for the embarked troops.  The UGR-H&S consists of food, plates, condiments, etc.  The heating and preparation of the food trays and # 10 cans in the UGR-H&S may be in the crew galley as long as it does not interfere with, or otherwise degrade, the ability of the galley to feed the crew and temporarily boarded.  Cafeteria type serving facilities shall be provided in the embarked troop area.  A four man crew (part of embarked troops) will be used for food preparation and serving.  A minimum of 24 food UGR trays shall be able to be heated simultaneously using pressureless steamer(s) to the proper temperature in less than 60 minutes.  The pressureless steamer(s) shall also be able to heat the contents of # 10 cans in full size steam table pans.  Serving / warming counter with sneeze guards and a minimum capacity of 3 full size steamer pans shall be provided.  9 full size steamer pans shall be provided.  Stainless steel counter(s) shall be provided as a work area and for food preparation.  Hot / cold portable beverage dispensers with a minimum total capacity of 100 liters shall be provided for use on the serving line with at least 60 liters on the serving line at a time.  Hot and cold water shall be provided for filling beverage dispensers.  At least 2 meters of the serving line shall be reserved for supplements, such as bread.  A hand washing station with an electric eye shall be provided for the servers.  A stainless steel refrigerator with a minimal capacity of 0.5 cubic meters shall be provided.  A table mounted manual can opener shall be provided for the opening of UGRs.  Shelving or locker stowage in close proximity to the troop food and preparation areas shall be provided for storing a minimum of 1,200 complete meals (3 pallets of Unitized Group Rations), serving supplies and equipment and for 0.5 cubic meters of supplements.  Exhaust fans shall be provided in the food preparation area as required.  Garbage cans shall be in the troop area to collect garbage resulting from feeding the embarked troops. 

3.6.1.6.5.4 Embarked troop Command Information Center (CIC) reservations.  The Government will install equipment after delivery.  The TSV shall have a CIC for the embarked soldiers, to allow them to conduct enroute mission planning and command and control operations.  The CIC shall be 88 square meters (11 meters x 8 meters) and built to meet security requirements listed in section 3.6.4. Access to the room shall be through a secure door  with a width of no less than 1 meter to facilitate the installation of equipment.   The room will be broken up into two sections, one section for equipment racks containing computers and radio equipment (2.5 meters x 8 meters), the other section of the room will contain 17 work stations and four large screen plasma displays on the forward wall.  The walls (bulkheads) shall be reinforced to accept the weight of the large plasma display screens.    A wall will separate the two rooms to reduce noise from the equipment racks.  The following weight, power reservations, and heat load considerations shall be made; Equipment Room- 3400 kg and 220 Vac 175 amps, for heat load calculations figure 26.4 KW and 2 personnel; CIC- 2800 kg, 220 Vac 25 amps.   For heat load calculations assume 4.4 KW and 20 personnel in the space.  Raised access flooring shall be installed to facilitate the mounting of equipment racks, running of cables and installation of cableways.  The contractor shall provide cableways for cables to run between the radio room, bridge, cargo deck, and topside of the vessel for antennas.  

3.6.1.6.5.5 Embarked troop chilled drinking water.   At least 3 chilled drinking water stations shall be provided in the embarked troop seating area.  The combined rated chilled capacity shall be at least 100 liters per hour.

3.6.1.6.5.6 Embarked troop cleaning gear locker.  A locker shall be provided for cleaning gear for use in cleaning the embarked troop accommodation areas. 

3.6.2  Vibration. The ship and ship components shall be free from excessive vibration.  Vibration is excessive when it results in damage or potential of damage to ship structure, machinery, equipment, or systems, or when it interferes or threatens to interfere with the required operation of the ship or any ship component.  
3.6.3  Structure.  Structural arrangements shall be consistent with the inspection, maintenance, and damage control requirements for the ship.  Ship structure shall not fail from structural instability when subjected to design loads.  The design acceleration at the longitudinal center of gravity shall be at least one “g” for all normal loading conditions.

Other structure and loads. - Structure not specifically addressed by the classification rules shall withstand the loads that can reasonably be expected in service, including the effects of ship motions and environmental loads, using recognized industry standards and allowable stresses.  Loads shall be combined as appropriate to represent worst case loading conditions.  The structure shall withstand loads due to docking, towing, side impact loads (fendering), dry docking, cargo operations, cargo restraint, heavy seas and other operational loads. 

3.6.3.1  Structural details.    All joint and plate transitions shall be at least 3:1.  This includes joint details and structural details for continuity.  All insert/access/closure plates or patches shall be a minimum of 300 mm in any direction and shall have a minimum of 100 mm radius on corners except when the edge falls on an existing hull joint.  All edges shall be a minimum of 75 mm away from principal vessel framing or bulkheads.  There shall be no intermittent welding on any scantlings located below one meter above the damaged static waterline resulting from the damaged conditions and raked conditions of the High Speed Craft code.  Flame straightening of aluminum is prohibited. 

3.6.4 Security.  Storerooms, medical lockers, radio room, workshops, offices, and other spaces requiring protection from unauthorized entry shall be provided with physical security provisions appropriate for the level of security required for the space.  Staterooms and sanitary facilities shall also be able to be secured. Key lockers shall be provided in officers’ mess, engineer’s office, Navigation Bridge and ship’s office.  The Government shall provide guidance on the mastering and keying of the locks.  At least 3 keys shall be provided for every lock.  In addition, the radio room, vessel secure conference, and embarked troops CIC shall comply with the requirements of MIL-STD-464, paragraph 5.12, TEMPEST.  The radio room, vessel secure conference room and embarked troops CIC equipment shall be installed in accordance with IA Pub-5239-31, Shipboard Red/Black Installation Guidance and NSTISSAM TEMPEST / 2-95.  The radio room, vessel secure conference room and embarked troops CIC shall meet the physical security requirements of DCID 1/21.

3.6.5  Designation and marking.
3.6.5.1
General requirements.  Designation and marking shall be in accordance with sections 27, 28 and 29 of ASTM F 1166, Human Engineering Design for Marine Systems, Equipment and Facilities.  Label plates and cable tags shall be installed in readily-visible locations on the item they identify, or if this is not practicable, on adjacent structure. For applications exposed to the weather or moisture, label plates shall be stainless steel in accordance with ASTM-A167-99.  Label plates shall be of a size suitable for the equipment or location where they are installed. If equipment is installed in a remote or isolated location (i.e. a valve is installed below a deck plate), an additional information plate shall be attached to or adjacent to the access to the equipment location.   The information plate shall identify and locate the equipment; a simple location diagram may be used.  Electrical insulating material shall be used as a backing when metal label plates are attached to bare metal of  equipment as necessary to prevent galvanic corrosion between dissimilar metals and to prevent noise.  Double sided tape shall not be used on surfaces not suitable for adhesive, irregular surfaces where optimum tape contact cannot be achieved, surfaces which are not sufficiently rigid or solid, or where the temperature may exceed 120 degrees centigrade.

3.6.5.2 Electric designation and marking.  

3.6.5.2.1  General electrical.  Power and lighting distribution equipment, including the main switchboard, and electric and electronic circuit components and their associated cables shall have identification and or markings. As far as practicable all items shall be identified with an alphanumeric designation utilizing the circuit designations stated in Appendix B of IEEE 45. If two or more systems are installed that will require identical designations, each shall be designated with an additional number or letter in a readily apparent sequence.  All designations shall conform with those utilized on the associated system drawings.


Signs to warn personnel of electric shock hazards shall be posted on or near any particularly dangerous or exposed equipment where voltages exceed 30 volts.


Spare circuit breakers and fuses shall have label plates with the name of the apparatus and load current left blank.  Switches shall have label plates indicating the equipment controlled or other function and the on/off positions if not otherwise indicated or readily apparent.  All permanently-installed cables shall be tagged as close as possible to each point of connection.  Cables shall be tagged on both sides of decks and bulkheads, except that where through cable runs within a compartment are direct (e.g., a vertical run between decks), a single tag will suffice.  Where machinery or installed equipment or joiner work makes tracing of cable runs difficult, additional tags shall be provided.  Where a single circuit contains more than one section of cable, each section shall have a distinct designation. Tags and bands for marking cables shall be fabricated and secured to the cables.  

Designations shall be embossed to at least 0.4 mm above the surface of the tag and shall be a minimum height of 6 mm.

3.6.5.2.2  Conductors.  Conductors in cables and conductors for internal wiring of equipment shall be identified at each end; except that conductors terminating in connectors need not be marked at the connector end.   Where a change from the craft numbering to the numbering system of the equipment as provided by the equipment manufacturer occurs, each conductor shall be identified on each side of the change-over point.  The craft wiring shall be marked with the conductor identification followed by the identification of the equipment conductor to which it is connected separated by a virgule.  For example: 1PC120/BLUE indicates a craft wiring conductor number 1PC120 which connects to an equipment wiring conductor identified by the color blue.  Individual conductors shall be marked by heat-shrinkable tubing with mechanically applied (i.e. type written, machine printed, etc.) markings; except that power and lighting circuit conductors may be identified by the conductor color designators.  Conductor colors shall be used consistently throughout the vessel.   The markings shall be permanently bonded to the tubing by a heating process.

3.6.5.3   Machinery and piping designation and marking
3.6.5.3.1   Machinery and equipment.  Each component of machinery and associated equipment, such as pumps, heat exchangers, and tanks, shall have a label plate to identify it by functional name.  One label is sufficient for assembled units of machinery, coupled auxiliary units (e.g., a pump and its driver), and similarly grouped components.  Except that, where an attached part of a component or assembly needs further identification for proper operation to the equipment, additional labels shall be installed to provide the necessary identification.

3.6.5.3.2  Pipe marking.  Pipes shall be marked for identification in accordance with TB 43-0144, Painting of Watercraft. For pipes with an outside diameter (including any insulation) of 2 inches and larger, markings shall be painted on, using letters no less than 25 mm high.  For smaller pipes, the lettering may be reduced as necessary for legibility but shall be no less than 9 mm high.  Where pipe sizes are too small for stenciled lettering or where stenciled lettering is otherwise unsuitable, label plates with the required markings shall be secured in place on the pipe.

3.6.5.3.3  Valve handle color coding.  Valve hand wheels and operating levers for valves located in the interior of the craft shall be color coded.    Color coding shall be in accordance with TB 43-0144, Painting of Watercraft.  A label plate showing the valve handle color code shall be installed each main machinery space.  In addition to the color codes listed in TB 43-0144, Tempered Water should be striped light blue/dark green.

3.6.5.3.4  Valve label plates.  Label plates shall be provided for all valves.  On valves equipped with extension handles or long stems, the operating handle shall be labeled.  Individual valves in manifolds shall be separately marked, and an information plate indicating the valve combinations for specific services shall be installed wherever necessary.

3.6.5.3.5  Heating, ventilating, and air conditioning (HVAC).  HVAC equipment shall be provided with label plates.  Where a label plate is required to indicate the location of a remote component, it shall, as a minimum, name the compartment in which the component is located.  If the location of the component is not readily apparent to a person within that compartment, the label plate shall contain additional information to facilitate locating the component within the compartment.  

3.6.5.4  Working load and test label plates. Working load and test label plates shall be provided for all load handling equipment, padeyes and other fittings indicating the test load and date, and shall be installed on or near each device or fitting.  The label plate shall allow inscriptions for three subsequent tests.

3.6.5.5  Radio station.  The radio operating station(s) shall be clearly marked with the call sign, the ship station identity and other codes as applicable for the use of the radio installation.  The Ships Radio Authorization (SRA) shall be permanently mounted near the operating station in the pilothouse and in the radio room .

3.6.5.6  Watercraft markings.  The watercraft registry designation assigned to these craft will be specified by the Government subsequent to award. Name boards shall be manufactured from maintenance free materials. The following markings shall be in accordance with TB 43-0144, Painting of Watercraft:

Watercraft registry designation markings (except that letters will be twice as tall) 


Rescue Boats

Life rafts 


Draft numerals 

Firefighting Equipment

Anchor chains 

General alarms

Crash panels

The watercraft registry shall also be painted topside on the vessel such that it is readily visible from aircraft.  The letters shall be 4 times as tall as required by TB 43-0144, Painting of Watercraft.  The United States flag shall also be painted topside on the vessel such that it is readily visible from aircraft.  The flag shall be at least 3 meters long.

3.6.5.7  Information label plate.  A label plate with engraved upper case 5 mm in height, shall be installed in the pilothouse. Material of label plate shall be nonferrous metal.  The letters shall be filled with black paint.  The label plate shall contain the following information:

THEATER SUPPORT VESSEL (Tsv)

*(Applicable Watercraft Registry Designation - See Above)*

BUILT FOR THE UNITED STATES ARMY

*(Builder, City, State, Month (of delivery), Year (of delivery))*

DRAWING NO.  *(identify applicable general arrangement drawing)*

CONTRACT *(insert contract number)*

3.6.5.8  Watercraft materiel change label plate.  A Watercraft materiel change label plate shall be installed adjacent to the information label plate in a location which will permit alteration numbers and priority letters to be imprinted with a hand punch.  The material of the label plate and size of the lettering shall be the same as the information label plate.  The label plate shall contain the following information:

	WATERCRAFT MATERIEL CHANGES

	

	

	

	

	DO NOT DEFACE OR REMOVE


3.6.5.9  Designation of compartments.  All compartments, spaces and stations shall be designated using alpha-numeric nomenclature which identifies the area by the following: deck level, forward most frame number, relationship to centerline of ship; and compartment use.  Compartment designation label plates shall be located on the bulkhead above or next to the access door.  Label plates shall include the compartment name and the compartment designation. 


 Each complete bulkhead shall be numbered, and whenever complete bulkheads are more than 6 meter apart, partial bulkheads, joiner bulkheads located on frames, or frames located in intermediate positions shall be labeled so that bulkhead or frame numbers are not more than 6 meter apart.  Bulkhead or frame numbers shall correspond to numbers shown on the as-built drawings.


To facilitate the identification of crew members located within each berthing compartment a name-card holder shall be mounted  on the access door to each compartment, approximately 1.5 meter above the deck.

3.6.5.10  Cargo deck markings and label plates.  All accesses such as tank sounding tubes located in the cargo deck shall have their designation permanently affixed to the deck adjacent to the access.  These deck markings shall be able to withstand normal cargo handling operations. (i.e. Markings shall never come off even though tanks, trucks, etc., will constantly be driven over them.)

3.6.6  Rescue boats. Two combination of rigid and inflated rescue boats shall be provided for rescue, security and to transport ship’s crew.  At least one of the rescue boats shall be equipped, with its associated launching and embarkation appliances in accordance with SOLAS.  The sponsons shall not be pneumatic.  The rescue boats shall be diesel powered, at least 5 meter in length and capable of at least 20 knots with required outfit and 360 kg of personnel, weapons and ammunition and shall have sufficient tankage for 90 minutes of full power operation.  The rescue boats shall be equipped with a foundation for operation of a mounted M249 or M240B machine gun on the foredeck (see section 3.4.6.4).  The rescue boats shall be equipped with an integrated navigation suite that is capable of providing reconnaissance of ports.  The systems shall at a minimum consist of a DSC VHF marine band radio, radar, chart plotter, depth sounder and GPS, it shall be capable of: correlating the GPS and depth data; storing a minimum of 100 data points; and transferring the data to a digital storage medium for use on the shipboard navigation computer system.  The Rescue boats shall have the following space, weight, power and cableway reservations for a Government installed tactical radio system.  The tactical radio system will consist of two parts, first part being the tactical radio and the second part being the antenna.  The space location for the tactical radio shall be enclosed to prevent water from splashing onto the radio, easily accessible by the coxswain, with sufficient clearance for radio removal.  For the tactical radio a space of 0.4m (wide) x 0.4m (deep) x 0.25m (high), weight 10 kg, and power 28 VDC at 15 amps.  The antenna used with the tactical radio system will operate in the 30-512 MHz frequency range and have a power output up to 50 watts.  The following considerations shall be taken when selecting the location of the antenna to prevent the following; electromagnetic interference (EMI), Radiation Hazards to Personnel, Fuel and Ordnance.  A cableway between the antenna to the tactical radio and from the tactical radio to the power supply shall be provided.

3.6.7  Machinery system requirements. 

3.6.7.1 Main and auxiliary engines.  Engines, auxiliary engines and gas turbines shall be installed in accordance with manufacturer’s recommendations and requirements.  Engines and gas turbines shall be capable of monitoring and storing operational parameters and conditions that can be used in performing trend analysis consistent with condition based maintenance systems.  All engines, gas turbines and engines for the rescue boats (section 3.6.6) shall be able to be operated solely on naval distillate (NATO Code F-76) and JP-5 (NATO Code F-44).  Engines and gas turbines, which draw combustion air from the weather, shall be rated at the ambient summer conditions as listed in section 3.5.5.   Engines and gas turbines, which draw combustion air from the surrounding machinery space shall be rated at the machinery space ambient temperature and sea water temperature for basic humid conditions listed in section 3.5.5.  Combustion air shall be filtered as recommended by engine and gas turbine manufacturers.  Main engine and gas turbine air intakes shall be permanently instrumented to indicate pressure drop.  Vessel may be required to operate in a heavy particulate air environment.  Filtration systems shall be capable of preventing particulate matter from being ingested into the engine and gas turbines without exceeding engine manufacturer’s maximum inlet air restriction requirements.  All main and auxiliary engines and gas turbines shall be equipped for rapid starting in cold weather (-7 deg C ambient).  Gas turbine installations shall prevent entry of raw water, sea spray, etc. that could damage the gas turbines.  Gas turbines shall be equipped with a water wash down systems as recommended by the gas turbine manufacturer.  The vessel shall have a collection system and stowage system for the wash capable of stowing at least one wash for each gas turbine.  A means shall be provided to bypass the gas turbine filtration system in the event of blockage.  The bypass system shall open automatically upon exceeding a pressure drop limit based on the design of the engine and intake system.  The exhaust ducting material shall be designed for the gas turbine exhaust temperature and chemical makeup.

3.6.7.2   Shafting and reduction gears.  Each shaft line shall have a permanently installed torque meter.  Shaft locks shall be provided to allow manual locking of each drive system.

3.6.7.3  Discharges. All overboard discharges, exhaust and intake openings shall be located to prevent interference with small boat operations.

3.6.8
Electrical system
3.6.8.1  General requirements for electric plant.  Power generation shall be at 60 Hz., utilizing recognized standard voltages, which result in the greatest system efficiency.  The distribution system shall be grounded.   The emergency power sources shall be in compliance with the requirements of 46 CFR, subchapter J, Part 112 for passenger vessels on an international voyage.  The temporary power source shall have a means for disconnecting the power source from the circuit, such that in cases when a dead ship is desirable the system can be de-energized.  The disconnect shall be located in an area which is convenient to a crew member, just prior to disembarking. 


Each power distribution panel and switchboard shall be provided with spare circuits.  The number of spare circuits shall be no less than 20 percent of the number of active circuits in the panel.  All of the spare circuits in the panel shall be provided with protective devices.  The ratings of these protective devices shall be the same as those used in the active circuits in the panel; with the number of spares of each rating in proportion to the number of active devices.

Outlets for 120-volt, 60 Hz, single-phase power shall be located throughout the craft for the operation of portable tools and equipment and for the convenience of the crew. Outlets shall be combined on isolated circuits as far as possible and shall be protected by ground fault interrupting devices.  Within the interior of the craft, outlets shall be distributed through out the vessel so as to permit use of portable tools at any place on the vessel without requiring more than 10 meters of portable cable between the outlet and tool; but no fewer than two receptacles shall be provided in each space. In addition, one dedicated receptacle shall be installed for each piece of portable equipment that requires one for operation and is intended for use in a specific location (e.g. toasters, television, machine tool, office equipment etc.).  Additional outlets shall be installed if required to provide: two outlets at each workbench; one receptacle at each lavatory and at each mirror except when a receptacle is provided as part of the mirror light.  On the exterior areas of the craft outlets shall be distributed so that any topside location, where crew operation is normally required, can be reached with a 25 meter portable cord and without changing deck levels. 

Multi-purpose switched convenience receptacles for providing 440 volt 3-phase, 60 Hz.  power for temporary loads shall be installed in the vicinity of the shore power stations and in each cargo hold area.   The receptacle shall be Murray-Benjamin Electric Co., Sym. 915.1 (or equal).  The mating plug, Sym. 717.1 (or equal) male plug, shall be provided with the receptacle.

Special outlets shall be provided for the Multi Temperature Refrigerated Container System (MTRCS). A minimum of five outlets shall be installed.    These special outlets shall provide 440 VAC, three-phase, 60 Hz, 100-amp power.   The outlets shall be able to mate with the MIL-C-22992 Class L male power plug attached to the end the power cable that comes connected to the MTRCS. The outlets shall be distributed so that each of the five refrigerated containers can be provided power while located in any of the cargo deck container storage spaces.  Storage racks shall be provided for the portable cords near the outlets.


Generator capacity, ship service and emergency, shall be sized for 110 percent of the maximum functional load required for the operation of the ship, under all normal and emergency operating conditions.  Ship service generators, emergency generators, and shore power shall be able to be temporarily parallel in order to allow the orderly transfer of load from one power source to another.   Ship service generators shall be able to be continuously paralleled and automatically share the load with each other.  The emergency switchboard shall be provided with the capability to feedback into the ship service switchboard in order that the emergency generator may provide power to the vessel while in port.

3.6.8.2 Electric cable and wiring.  Cables for general use in all portions of power, lighting, interior communication, and electronic systems, shall be of the low smoke, thermosetting cross-linked polyolefin jacket type.  All cables routed in topside (exterior) areas or through transmitter spaces shall be shielded.  Coaxial cables and other cables with an overall shield are considered properly shielded.  Topside cables and deck penetrations shall be installed in accordance with MIL-STD-1310, Standard Practice for Shipboard Bonding, Grounding, and Other Techniques for Electromagnetic Compatibility and Safety.  Cables routed internal to the ship shall not be routed within 300 mm of weather openings unless they are shielded.


All lead-acid batteries (starting, storage) shall be of Absorbed Glass Mat (AGM) or Gel, non-spillable type, and classified for air shipping per the International Civil Aviation Organization (ICAO).  Battery charging circuit cables voltage drop from the charging source to the battery shall be limited to three percent or less based on the rated maximum charging current of the charging source.



Cables shall be secured in each hanger by stainless steel banding.  Banding shall be lined to protect the cable from being cut or deformed by the banding.  Where cables pass from the structure of the craft to machinery, sufficient slack shall be allowed to prevent damage to cables due to vibration.  Cables connected to equipment provided with  resilient  mounts shall  have sufficient slack to accommodate the maximum excursion of the equipment, between the equipment and the last point of support of the cable.


Wiring and cable conductors within equipment shall have sufficient length to relieve all tension and allow for disconnection and servicing.  Wiring and cable shall be neatly formed, shaped, and routed within enclosures to facilitate tracing and troubleshooting and to prevent damage to the wiring.  Groups shall not be routed across terminal blocks or obstruct access to terminals.  Groups shall be protected from possible damage on sharp edges.  Where a group of conductors terminates on a hinged panel the group shall be routed for as great a distance as possible parallel and close to the hinge.  Spare conductors of cables shall be cut no shorter than the longest active conductor, grouped and secured.  Spare conductors shall be insulated from one another and from the enclosure.  Where weather deck cables pass through securing devices a means to prevent the collection of water in pockets formed by those securing devices and the cables shall be provided.  


Cable and wire connections shall be made within electrical equipment enclosures, junction boxes or connectors, as applicable; except that equipment designed for external connections and furnished with suitable screw or stud terminals (e.g., starter motors) may utilize those connections.  When utilized, all external connection shall be insulated.  The barrels of terminal lugs shall be insulated or a short length of insulation sleeving shall be installed over the barrel.  No more than four conductors shall be connected to any one terminal screw or stud; excepting barrier type terminal strips, where no more than two conductors shall be installed on any one terminal screw or stud.


Splicing of cable is prohibited. 

3.6.8.3  Shore power.  The shore power station shall be able to accept 450 VAC, 60 Hz three-phase power from a land based facility.  The shore power facility shall consist of a portable shore power cable assembly, two shore power receptacles (located port and starboard), and a shore power circuit breaker for each receptacle. The installation shall not interfere with loading of troops and cargo. 


The portable shore power cable assembly shall consist of a minimum of 100 meter of cable.  The cable shall be broken into interconnecting segments that shall be watertight when connected and no one segment shall weigh more that 225 kg.  One 4 meter segment of cable shall be fitted with a connector to mate with the vessel shore power receptacle on one end.  Another 4 meter segment of cable shall be provided with connectors to mate with the connectors of an interior segment of the main shore power cable on one end, and lugs on the other end which, can be attached to a non-standard facility.  Stowage for the shore power cable assemblies shall be provided in a location convenient to both shore power receptacles.  The storage shall consist of a rotating hose reel mounted on a portable wheeled unit, that can be towed off the vessel.  All shore power facility connectors shall have protective caps when not in use and shall have a means to prevent connecting or disconnecting the shore power cable to/from an energized shipboard circuit.  

3.6.8.4  Lighting.  Lighting control shall be by compartments or zones to support operations and functions in the compartments or zones.  As an example, the white lights in an individual stateroom shall be able to be operated independently of adjoining spaces.  Red lighting shall be installed to provide illumination that will afford the least practicable interference with dark-adapted vision while still providing sufficient illumination for essential operational functions and safe movement about the craft.  Areas in which red lighting shall be installed include: living/berthing areas; access routes to topside watch stations; pilothouse; embarked troop seating; cargo deck and any other interior area where personnel shall work or pass through while maintaining dark-adapted vision.

Red fixtures installed for illumination of work areas or for specific functions shall be located to support that function while casting a minimum amount of light on surrounding areas.  Red fixtures, including those installed on weather decks, shall be located or shielded so that no direct light is exposed to view outside the craft.


Means for darkening the ship shall be provided.  The lighting in all spaces opening to the weather decks shall have a means to prevent light leaks.  All exterior areas required for ship evolutions, which may occur at night and require lighting for efficient and safe operations shall be illuminated.  All lighting that can be viewed from outside the craft including lighting that would normally energize in an emergency situation shall be controlled from the bridge.


Lighting shall be installed to provide illumination on all vessel areas associated with night time cargo operations.  The lights shall be located and aimed to provide the necessary illumination of these vessel areas while minimizing glare and interference with other tasks.  If the lamps utilized in the system have a slow build-up of light output they shall be provided with: a means to enhance their restart time upon loss of power; and shall be supplemented by lamps with near instantaneous output (e.g. incandescent) levels that would allow the crew to move about safely.  In addition, all exterior areas required for ship evolutions, which may occur at night and require lighting for efficient and safe operations shall be illuminated.


Portable battery operated lights shall be installed to provide a limited amount of illumination when other lighting sources fail.  LED type portable lighting should be utilized when feasible.  At least one portable battery operated light shall be installed in each of the following locations; pilothouse, radio room, navigation chart table, each stairwell, each passageway, engine room and damage control locker.

3.6.9  Interior communications. 

3.6.9.1  Integrated public address intercom and shore telephone system.  An integrated public address/loudhailer, intercom, and shore telephone system shall be provided.   The system shall be programmable such that the ability to access all available functions at each individual station can be limited.  The system shall have internal redundant sources of power, amplifiers and tone generators.  System control shall be provided in the vessel master’s office and the radio room. The system shall be: self-diagnosing; have the ability to automatically integrate redundant components into the systems hierarchy; and isolate failed components until repairs can be made.  The system shall interface with the ships satellite communication system.


The system shall have the ability to connect with 4 land-based telephone lines. One line shall be dedicated to the facsimile machine in the ship’s office.  A lightning arrester shall be installed near the shore power connections for connection to the shore phone terminals. A minimum of 100 meter of twisted pair telephone cable shall be provided to facilitate connection to the shore based system.  The shore cable shall be water sealed at each end and each end shall have identical circuit designations for each pair on both ends.  Storage for the shore connection cable shall be provided adjacent to the lightning arrestor.


The public address system shall be equipped with an automatic fog signaling system and the ship’s general alarm.  Two loudhailers shall be provided and shall be located as close as possible on the extreme forward and aft ends of the vessels.  They shall be capable of operating separately or in conjunction with each other.


All habitability spaces, excluding sanitary spaces, shall have stations installed and have the minimum capabilities of shore telephone communications, intercom and public address announcements from those stations.  In addition, stations shall be located in the damage control lockers, cargo deck(s), quarterdeck watch stations and the engineer / work shop.


Speaker talkback capability shall be had from the following locations as applicable: life raft stations; rescue boats; quarterdeck stations; cargo deck (fwd and aft); steering gear room(s); bow thruster room if used; ramp and anchor control stations; weapons stations; ship service generators; emergency generators;  waterjets; and propulsion engines.

3.6.10 Paint and cathodic protection.  

3.6.10.1  Paint.  Upon delivery of the craft, paint work shall be complete and meet all the requirements.  In addition to providing the specified finish coating systems, painting, touch–up, and repainting shall be accomplished as necessary throughout the construction process to preserve the craft and its components.  The Contractor shall furnish the required materials and perform the surface preparation, painting, touch–up, and repainting as necessary to obtain this result.  Any surface which has the coating scratched or damaged shall be touched–up prior to delivery of the craft. All items not being coated shall be protected during painting, and upon completion of the work any paint accidentally applied to the items shall be removed.

The paint types and colors shall comply with the requirements for surface ships as stated in Naval Ships Technical Manual, chapter 631, Preservation of Ships In Service-Surface Ship/Submarine Applications, sections 1 and  8.  Exterior aluminum above the boot top shall not be painted, unless otherwise required, and shall be blasted or otherwise treated to achieve a permanent low glare (dull) surface.  Surface preparation and application shall be in accordance with the manufacturers instructions in order to obtain maximum performance.   The anti-fouling paint system for an underwater steel hull shall comply with the requirements for a 7-year life. Pre–treatment and priming coats shall be applied as soon as practicable after surface preparation to prevent degradation (corrosion, contamination, etc.) of the prepared surface.

The extent of the boot topping area shall be from the minimum waterline at which the vessel is expected to operate to 300 mm above the full load waterline.  The upper and lower boot topping limits shall be parallel to the full load and light condition waterlines, respectively, even though the boot topping limits are not parallel to each other.  25 mm weld beads on 3 meter centers shall be installed to define upper and lower limits of the boot topping.  

Exterior deck traffic areas, except the cargo deck, shall be covered with nonskid deck coating or alternatively may have a permanent surface, which has a coefficient of friction of at least 0.5 when wet.  Color of nonskid topcoat shall be gray to match FED-STD-595, color chip number 36076.  Traffic areas include all exterior deck surfaces and other horizontal and near horizontal surfaces normally subject to foot traffic.  Traffic areas extend to within 150 mm of sheer or deck edge and fixed items foundations, accesses, openings, mooring fittings, etc.) and 10 mm from the edge of steps and ladder treads. 

3.6.10.2 Cathodic protection.  A cathodic protection system shall be installed and shall comply with the applicable requirements for surface ships as stated in Naval Ships Technical Manual, chapter 633, Cathodic Protection.

3.6.11  Command, control, communications, computers, intelligence, surveillance, reconnaissance (C4ISR).   The TSV shall be equipped with a command, control, communications, computers, intelligence, surveillance and reconnaissance (C4ISR).

3.6.11.1  Propulsion and steering control system.  The TSV shall have at a minimum two ship control stations.  The primary ship control location shall be the Navigating Bridge.  

3.6.11.2  Integrated bridge system (IBS).  An IBS shall be provided in the navigating bridge to incorporate integrated navigation, radio communications, interior communications, Global Maritime Distress and Safety System (GMDSS) and ship maneuvering systems and equipment.

3.6.11.2.1 IBS design.  The IBS shall be in compliance with the ABS NIBS designation requirements found in the ABS Guide for Bridge Design and Navigational Equipment/Systems.  The system shall make use of open system architecture and modularity to the maximum extent practicable to facilitate periodic system upgrades.

3.6.11.2.2 Remote propulsion control and automation.  The TSV shall comply with ABS high speed naval craft 2003 rules for automated centralized control unmanned (ACCU).

3.6.11.2.3 Electronic chart display and information system (ECDIS). The IBS shall be Electronic chart display and information system (ECDIS) compliant, capable of reading national imagery and mapping agency (NIMA) digital nautical chart (DNC) products, British Admiralty, DNC-57 products; and CM-93 (C-MAP) charts.  The ECDIS shall have no one point failure.

3.6.11.2.4 Remote displays radio room.  The contractor shall install a remote display in the radio room.  The single display provides vessels location, course, speed, waypoints, and radar contacts.

3.6.11.2.5 Remote displays vessel master.  The contractor shall install a remote display in the vessel master’s stateroom and office.  The single display provides vessels location, course, speed, waypoints, and radar contacts.

3.6.11.2.6 Remote display chief engineer.  The contractor shall install a remote display in the chief engineers’ stateroom and office.  The displays shall provide the chief engineer with engineering plant status.

3.6.11.3 GMDSS.  The contractor shall provide the TSV with a Global Maritime Distress and Safety System (GMDSS) that meets the IMO SOLAS requirements for SEA AREA 1, 2 and 3.  

3.6.11.4 Weather station.  A weather station, which provides temperature, humidity, barometric pressure, and wind speed and direction data to the integrated bridge system, shall be provided. Wind speed and direction sensor locations will be as high as possible on the mast and shall operate within the required environmental conditions. Indicators shall be gyro and speed log interfaced for corrected readings. In addition, the contractor shall furnish all other equipments and miscellaneous items that are required to make a complete and fully operational system.  The contractor shall be responsible for installing all equipment such that no harmful interference of mechanical, electrical or other origin affects its proper use.

3.6.11.5 Forward looking infrared (FLIR)/daylight CCD camera system reservations.  The contractor shall make two topside reservations for a Government installed FLIR/daylight CCD camera system.  Two foundations of 1 m x 1 m shall be provided for FLIRs.  Their location shall allow a 360 degree unobstructed view around the TSV of objects or vessels located more that 200 meters from the TSV.  The FLIR weight reservation is 250 kg each.  Cableways shall be reserved between the FLIRs and the self-protection center and the bridge.

3.6.11.6 Communication system reservations.  The tactical communication systems on the vessel (does not include the GMDSS system) will be installed by the government after delivery of the vessel.  The contractor shall provide a proposed topside layout of antennas to include the government installed antennas.  The layout shall take into consideration; frequency separation, look angles for the satellite communication antennas, electromagnetic interference (EMI), etc..  The following is a list of antenna types (with weight reservations) that will be installed by the Government:  

	Antenna Type
	Frequency Range
	Size
	Weight

	C/Ku Band Antenna
	4-8/12-18 GHz
	3.75 m diameter x 3.75 m tall
	1400 kg

	Ku/Ka Band Antenna
	12-18/27-40 GHz
	2.25 m diameter x 2.25 m tall
	365 kg

	INMARSAT
	1-2 GHz
	1 m diameter x 1 m tall
	40 kg

	INMARSAT
	1-2 GHz
	1 m diameter x 1 m tall
	40 kg

	UHF TACSAT
	225-400 MHz
	0.3 m diameter x .38 m tall
	10 kg

	UHF TACSAT
	225-400 MHz
	0.3 m diameter x .38 m tall
	10 kg

	UHF TACSAT
	225-400 MHz
	0.3 m diameter x .38 m tall
	10 kg

	UHF TACSAT
	225-400 MHz
	0.3 m diameter x .38 m tall
	10 kg

	VHF/UHF LOS
	30-512 MHz
	2.8 m tall
	8 kg

	VHF/UHF LOS
	30-512 MHz
	2.8 m tall
	8 kg

	VHF/UHF LOS
	30-512 MHz
	2.8 m tall
	8 kg

	VHF/UHF LOS
	30-512 MHz
	2.8 m tall
	8 kg

	VHF/UHF LOS
	30-512 MHz
	2.8 m tall
	8 kg

	HF
	2-30 MHz
	11 m tall
	75 kg

	HF
	2-30 MHz
	11 m tall
	75 kg

	Identification Friend or Foe (IFF)
	900 MHz-1100 MHz
	0.3 m tall
	10 kg


3.6.12 Miscellaneous systems  

3.6.12.1  Safety and training audio / visual system.  The officer mess and the recreation and training facility (see section 3.6.1.6.2.6) shall have a 42 inch or larger NTSC/PAL/HDTV compatible plasma monitor or television with either an integral or separate tuner for reception of NTSC/HDTV formatted video signals.  The embarked troop seating area shall have NTSC/PAL/HDTV compatible monitors / projector systems with either an integral or separate tuner for reception of NTSC/HDTV formatted video signals and sound system.  The embarked troop area screens shall be placed such that all seated can view the monitors / projectors.  The crew shall be able to select either audio to the troop space and to the seats (see section 3.6.1.6.5.1) or to the seat only.  The headsets for the seats shall be supplied with the vessel and shall be designed to be either multi-use (replaceable ear pieces) or disposable.  For purposes of audio/visual training, the embarked troop area shall be divided into two zones with the audio component of the broadcast available in the zone attached to the most logical, viewable television screen.

Smaller multi –format (PAL, NTSC, SECAM) televisions of approximately 13” screen size shall be installed in all staterooms aboard the TSV.  Each stateroom shall also be outfitted with a multi-system VCR and multi-region DVD player.     

Signal input to all televisions on the TSV shall be supplied from a TSV-CATV system with equipment centrally located and protected. The television system signals shall also be distributed for viewing in crew staterooms.  VCR and DVD players, host country broadcast and host country CATV systems shall provide source signal input to the local TSV CATV system.  The TSV system will require as many VCRs, DVD, video converters and system receivers as channels at any given moment.  VCR and DVD signals shall be used to provide dedicated “movie channels” on the TSV CATV system.   

The VCRs used in the TSV CATV system shall be multi-system, capable of playing video cassettes from around the world in PAL, NTSC, SECAM formats.  The DVD player shall be a factory set, multi-region DVD unit in order to play DVDs from different parts of the world.  Each VCR, DVD player or video source will require a video converter to convert the output signal to NTSC formats in order to display the pictures on the television screens or monitors.  The television system shall be equipped with two ship mounted antennas, one being capable of being frequency tuned to receive local television broadcast from the host country and the second being a satellite television antenna with world wide coverage.  The TSV television system shall have provisions for accepting signals from a local host CATV system and distributing the signal in a usable video format via the TSV-CATV system.  A local access television channel and production facility shall be provided to allow local/live (or recorded) closed circuit broadcasts to be viewed TSV wide on a dedicated channel.  Equipment provisions shall be incorporated into the television system so that shipboard audio announcements shall override television audio if so selected by the TSV crew.  Local over-the-air broadcast signals or signals from the local host CATV system shall be available for viewing concurrently with the TSV local movie channels or local studio production programming.

3.6.12.2  Searchlight. Two searchlights with heaters and with minimum capacity of 65 million candela each, shall be installed.  The beam size shall be adjustable such that both a more concentrated intense beam for long reaches and a much larger less intense beam for lighting large areas at closer range are obtainable.  Each searchlight movement and beam size shall be remotely controllable from the pilothouse.  The searchlights shall provide 360 degree coverage.

3.6.12.3 Ships whistle.  The ships whistle shall be capable of manual or automatic operation.  Automatic operation shall allow the crew to set the whistle for continuous operation at settable and variable operational intervals and duration of operation.  The whistle shall be located with consideration given to the maximum comfort of the crew with respect to noise levels during extended operations.

3.6.12.4 Trial support.   The Government will conduct trials on the vessel after delivery of the vessel.  The vessel shall be designed to facilitate the trials.  Trials are expected to include powering, seakeeping and structural measurements.  The Government will use a central location for collecting and recording data.  The contractor shall provide permanently installed cables from sensor locations to the central location.  At least five meters of slack shall be provided at each cable end.  The ends of the cable shall be tagged with cable ID.  The Government will provide all sensors and collection equipment.  The Government will install all cable fittings at the time of trials.  Sensor locations and cable types are given in table 4.

TABLE 4 Trial Support
	SENSOR

TYPE
	CABLE
	LOCATION

	TORQUE
	RG-58
	AT EACH PROPULSION ENGINE OR GAS TURBINE SHAFT

	RPM
	RG-58
	AT EACH PROPULSION ENGINE OR GAS TURBINE SHAFT

	GPS
	TBD
	TO FOUNDATION FOR GOVERNMENT GPS ANTENNA CABLE 

	GYRO COMPASS
	TBD
	TO GYRO COMPASS MOUNTING LOCATION

	TRI-AXIAL ACCELEROMETER
	BELDEN 8404
	CLOSE AS PRACTICAL TO VESSEL’S LCG AND VCG

	ACCELEROMETER
	BELDEN 8404
	BRIDGE ON CL

CARGO DECK

     CL – EXTREME FWD

     CL – EXTREME AFT 

     MIDSHIP – STBD OR PORT EXTREME

     EXTREME FWD – STBD OR PORT EXTREME

TROOP SEATING

     CL – EXTREME FWD

     CL – EXTREME AFT

     MIDSHIP – STBD OR PORT EXTREME

     EXTREME FWD  – STBD OR PORT EXTREME

	INCLINOMETER
	RG-58
	TO PITCH AND ROLL MEASUREMENT LOCATIONS

	STRUCTURAL STRAIN GAUGES
	BELDEN 8404
	TO 15 LOCATIONS SELECTED BY THE GOVERNMENT


Foundation shall be provided for installation of a GPS antenna.  The Government shall install the GPS antenna after delivery.  

3.6.13  Pollution control.

3.6.13.1  Sewage and gray water systems. The sewage and gray water systems shall be segregated.  The system shall be capable of draining gray water overboard directly and to the holding tank(s).  Marine Sanitation Devices shall be capable of receiving sewage directly from the drainage system and from the holding tank(s).  The Marine Sanitation Devices shall be United States Coast Guard Type II.  Deck discharge connections shall be provided on the port and starboard sides and fitted for standard quick disconnect (camlock) fittings.  A minimum of two 20 meter lengths of collapsible rubber hose (each) shall be provided to offload  sewage and gray water to shore facility.  The sewage and gray water tanks shall have high-level alarms.
3.6.13.2  Oily waste system. The oily waste system shall be provided for the collection, stowage and shore side discharge of oily waste.   The system shall include oily waste transfer pumps capable of transferring oily waste from bilges to the oily water holding tank(s) and discharging oily waste to shore facilities through the deck risers.  The deck risers (P & S) shall utilize standard quick disconnect fittings (camlock) to connect discharge hose.  The oily water holding tank(s) shall have a combined capacity of at least 5 cubic meters.
3.6.13.3  Solid waste disposal system. The vessel shall be supplied with a trash compactor with a minimum capacity of 0.15 cubic meter.

3.6.14  Electromagnetic environmental effects. The electromagnetic environmental effects issues as stated in MIL-STD-464 shall be addressed.  The vessel shall be electromagnetically compatible within itself and within the defined external electromagnetic environment (EME) such that the ship system operational performance requirements are met. Radiators and receptors of electromagnetic energy and related electronic systems on the vessel shall be electromagnetically compatible (EMC) and shall preclude hazards related to electromagnetic radiation to personnel (HERP), ordnance (HERO) in accordance with NAVSEA OP 3565, and fuels (HERF).  Personnel at, or enroute to, normal operating stations shall not be exposed to electromagnetic energy in excess of the limit established in IEEE C95.1.  Shipboard control, instrumentation, interior communications, and electronics systems shall not respond spuriously to electromagnetic interference (EMI) from radiating sources such as HF transmitters, power system transients, and external EME.  Bonding and grounding, shielding, nonmetallic and nonmagnetic material as required for EMI control shall be installed in accordance with MIL-STD-1310.  

3.6.14.1   Shipboard internal electromagnetic environment (as defined in MIL-STD-464).  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.  Shipboard control, instrumentation, interior communications, and electronics systems shall comply with the environmental requirements specified in ABS Rules for Building and Classing High Speed Naval Craft 2003.

3.6.14.2   Shipboard external electromagnetic environment (as defined in MIL-STD-464).  Ship systems shall be electromagnetically compatible with the external EME defined in Table 5 such that the operational performance requirements are met.

TABLE 5. Shipboard external EME for systems and ordnance
	Frequency

(Hz)
	Environment (V/m-ms)

	
	Peak
	Average

	10k-150M
	200
	200

	150M-225M
	3,120
	270

	225M-400M
	2,830
	240

	400M-700M
	4,000
	750

	700M-790M
	3,500
	240

	790M-1000M
	3,500
	610

	1G-2G
	5,670
	1000

	2G-2.7G
	21,270
	850

	2.7G-3.6G
	27,460
	1,230

	3.6G-4G
	21,270
	850

	4G-5.4G
	15,000
	610

	5.4G-5.9G
	15,000
	1,230

	5.9G-6.0G
	15,000
	610

	6.0G-7.9G
	12,650
	670

	7.9G-8.0G
	12,650
	810

	8.0G-14.0G
	21,270
	1,270

	14.0G-18.0G
	21,270
	614

	18.0G-40.0G
	5,000
	750


3.6.14.3.  C4ISR systems electromagnetic environment  (as defined in MIL-STD-464) C4ISR equipment shall be protected as far as practical from voltages exceeding the dielectric strength of components that are produced external to the TSV by currents, induced by a radio frequency (i.e., high power microwaves or ultra wide band waveforms).  Electromagnetic Compatibility (EMC) installation techniques of equipment shall prevent upset and damage of equipment as far as practicable.  Upset is a non-permanent change in system operation that is self-correcting or reversible by automatic or manual means.  Damage is an unacceptable permanent change in one or more system parts.  Commercial off-the-shelf (COTS) equipment shall meet ABS HSNC and IEEE compatibility requirements.  EMC installation of such equipment shall protect the equipment using external system configuration (e.g., way cables, wire, equipment and subsystems are laid out in relationship to each other as well as the relationship of these items to TSV topographical boundaries). EMC and Electromagnetic Isolation (EMI) shall be accomplished by:

(a) Use of metal enclosures with EMI/RFI gaskets to prevent unwanted RF radiation from entering the circuit

(b) Use of transient suppression devices and filters on communications antenna.

(c) Shielding through the use of a barrier or series of barriers (i.e., vessel hull) to reduce the electromagnetic energy induced upon equipment.

(d) Bonding and grounding of equipment (MIL-STD 1310) to provide proper shunting of transient currents around sensitive electronics 

(e) Shielded cable or use of conduit

(f) Shield penetration protection (e.g., inputs through the hull including, but not limited to doors that utilize EMI/RFI gaskets, treating or reducing size and number of vessel windows, piping, power, lighting and communication cable penetrations (installed to reduce the influence of EMI inside the TSV).

(g) Spark gap surge suppressors.

(h) Use of optical fiber cables

(i) Use of Dielectric Isolation (i.e., use of control rods or cables that are non metallic)

3.6.15  Auxiliary systems.


3.6.15.1  Heating, ventilation and air conditioning (HVAC). The HVAC systems shall provide redundant, automatic environmental control to meet the ships heating, ventilation, and cooling requirements.  HVAC system(s) shall be in accordance with SNAME 4-16 except that the environmental conditions shall be as described in section 3.5.5 and the system shall be capable of maintaining a maximum temperature of  25 degrees C DB and 18 degrees C WB (cooling) and a temperature of 18 degrees C minimum (heating) within these environmental conditions.  In addition to those spaces specified in SNAME  4-16, heating and air conditioning shall also be supplied to the galley, with heating and ventilation supplied to the engine rooms.  The heating system shall be capable of maintaining the engine rooms at 5 degrees C (minimum). The galley shall have an independent exhaust system from the hoods (see section 3.6.1.6.2.5).  The embarked troop food preparation area (3.6.1.6.5.3) shall have an independent exhaust system.  The area for embarked troops suffering motion sickness (section 3.6.1.6.5.2) shall have its own exhaust system. Individual temperature controls shall be provided for each space.  The machinery space(s) ventilation system shall be capable of a minimum rate of air change of 10 changes per hour based on the total volume of the space when engines are not operating.  A 25 percent cooling capacity margin shall be provided for the radio room and embarked troop CIC for future installation of equipment.  See section 3.6.17 for CBR requirements. 

3.6.15.2 Fresh water production.   The fresh water production shall be based on the usage rate of 15 cubic meter per day (minimum) for personnel plus that volume required for propulsion plant engine coolant makeup and sewage system.  This capacity shall be met with any single water maker not in operation.  The freshwater system shall incorporate a water treatment system capable of treating the water prior to entering the storage tanks.  Additionally, the potable water system shall incorporate an in-line sterilization capability.  A station shall be provided to perform water quality testing with a water test kit.  

3.6.15.2.1  Hot potable water.  The troops sanitary areas shall have a dedicated hot water system and the rest of the vessel shall have a separate hot water system(s).  The troop sanitary area shall have a heat recovery capacity rate of not less than 500 liters per hour at 38 degree C temperature rise.  The hot water supply for the rest of the vessel shall have a heat recovery capacity rate of not less than 600 liters per hour at 38 degree C temperature rise.

3.6.15.2.2  Potable water storage.  The potable water storage tanks shall have remote level indicating capabilities.  Storage tanks shall be capable of filling from deck connections located on port and starboard sides and from the distilling plants.  Deck connections shall be compatible with 1 ½” camlock hose fitting.  Each deck station shall be supplied with spanner wrench and cap with securing chain to maintain cleanliness.  100 meter of 1 ½” hose shall be provided and stenciled “Potable Water Use Only”.  Dedicated and secure stowage shall be provided for the potable water hose.  No more than 50 percent of the potable water shall be in a single tank.  Individual potable water tanks shall be able to be secured in order to isolate contaminated water.   

3.6.15.2.3  Potable water distribution. – The distribution system shall be sized to meet the water supply requirements of the vessel with redundant pumps.  Pumps, piping and fittings shall be compatible with potable water system operation. Three quarter inch (3/4) hose bibs shall be installed in the main machinery spaces, and also on the cargo deck(s) and such that any location on the weather deck and cargo deck can be reached with a 60 meter long hose. See section 3.3.1.2.3 for power washer requirements.  The potable water distribution system shall supply water to all eye wash stations through hard pipe connections.  At a minimum, eye wash stations shall be located in the engineer /work shop and main machinery rooms.  A hand washing station shall be provided in each main machinery space.   An emergency shower shall be provided on a cargo deck.       

3.6.15.3 Fuel oil system. – Fuel oil system shall be provided to service propulsion, electrical generating, rescue boat engines, and auxiliary engines in accordance with manufacturers’ recommendations.  The system shall consist of storage tanks, day tanks (if required), transfer pumps, filtration units, and associated piping and valves.  A fuel oil service system and fuel oil transfer system with a transfer capacity of at least 300% of total hourly fuel consumption, shall be provided to transfer fuel from storage tanks to day tanks for use in main propulsion engines, gas turbines, generator engines, and other auxiliary engines.  The system shall be configured to provide in-line filtration to each diesel engine and gas turbine in accordance with engine manufacturers’ recommendations and shall be capable of uninterrupted flow during cleaning of filtering element.  Fuel piping system shall be configured to enable the fuel oil transfer pumps units to take suction from any fuel tank and discharge to any fuel tank as well as day tanks and to deck connections.  The fuel system shall include self-cleaning fuel purifier(s) that can draw from any fuel tank and discharge to any fuel tank.  The total hourly capacity of the fuel purifier(s) shall equal to at least half the combined maximum fuel consumption rate of all diesels and gas turbines on the vessel.  Fuel fill and transfer system to include the deck fill connections, piping from the deck connections to the storage tanks and the storage tanks shall be sized to enable the vessel to take on fuel at the rate of 2,000 liters per minute.  Deck fill connections shall utilize standard US Navy flange for connection to refueling hose.  The fuel tanks shall be able to be filled with the vessel moored on the port or stbd side.  All fuel tanks shall have remote level indicating capabilities.  The fuel system shall provide local fueling of the rescue boats at their stowage locations.  All fuel tanks shall have provisions for stripping of water.

3.6.15.3.1 Refueling at sea.  The vessel shall be able to be refueled at sea using the “astern refueling” method with a standard 2 ½” rig provided by the refueling vessel.  The vessel shall be able to be refueled with this method at 1,000 liters per minute.  The vessel shall be provided with a means to retrieve, secure and interface with the rig.  

3.6.15.4  Lube oil systems.  Lube oil systems shall be provided to serve machinery in accordance with manufacturers’ recommendations.  Separate clean lube oil systems shall be provided for each grade of lube oil required.  Each lube oil system shall permit powered transfer of clean oil from storage tanks to sumps; powered transfer of used oil from sumps to waste oil tank(s) and powered discharge of waste oil to shore.  The waste oil tank(s) shall have a combined capacity as least as great as one half the combined oil capacities of the engines on the vessel.   Storage tanks shall be provided with capacity for an oil change for each engine on the vessel.    

Lube oil tanks shall be capable of  being filled from standard threaded 1 ½ inch (ANSI B2.1) deck connection(s).  Lube oil storage tanks shall be fitted with remote tank level indicators. 

3.6.15.5 Hydraulic oil storage.  Tank(s) shall be provided for each grade of oil required where the combined reservoir capacity of that type of oil exceeds 210 liters.  The hydraulic oil storage tank(s) shall be non-integral with the shell and shall not share a boundary with a source of contamination.  The tank shall be provided with a local indicating system reading.  A filtered fill connection to the storage tank shall be provided with a piping system and powered pump to supply oil to hydraulic systems with sumps greater than 210 liters.  

3.6.15.6 Reserved.  Reserved
3.6.15.7 Reserved.  Reserved.

3.6.15.8 Ramp.  Ramp(s) shall be capable of powered self-deployment and retraction by a primary and secondary means to ensure a degree of operational redundancy.  Systems shall incorporate fail-safe mechanisms to prevent a ramp free fall condition should the primary powered operating device fail.  Ramp(s) shall incorporate securing and locking devices that are simple to operate and are readily accessible.  Ramp systems shall be capable of being controlled locally at the unit.  Ramp(s) primary powering source shall be capable of moving from the stowed to lowered in less than 6 minutes and lowered to stowed positions in less than 6 minutes. 

3.6.16  Masts and staffs. All flags when flown shall be able to fly free with no obstruction from any other flag, ship equipment or structure.  The national ensign shall be capable of being hoisted to and flown from a gaff mounted as close as possible to the centerline of the mast at a point higher than all other flags.

Two signal flag hoist halyards shall be installed on signal yards and shall provide accommodations for five signal flags on each halyard.  The distance between flags on a hoist shall be consistent and between 20 and 25 mm.  The hoists on the signal arm shall be divided equally between port and starboard.  In addition, the U.S. Army Transportation flag and the day shapes shall be capable of being flown from the signal flag halyards.


A jackstaff with halyard shall be installed on the forward most part of the vessel, both port and starboard, for the purpose of hoisting the union jack.  A flagstaff with halyard shall be mounted on the stern of the vessel for the purpose of hoisting the national ensign.

3.6.17 CBR Requirements.   The vessel shall be designed for chemical, biological, and radiological (CBR) defense.  The vessel shall be provided with total protection zones and their associated airlocks and decontamination stations to protect crew, temporarily berthed troops and embarked troops.  Reservations shall be made for CBR detection systems.  Crew duties outside of the collective protective zone shall be able to be conducted with the Joint Service Lightweight Integrated Suit Technology (JSLIST).   Airlock(s) with air sweeps shall be provided between protection zones.  Airlock(s) shall be provided with air sweeps to exit from the protection zones and the weather decks and other potentially contaminated areas that require routine crew operation or service.  Entry from the weather deck and other potentially contaminated areas into protection zones shall be via decontamination station(s).  

3.6.17.1 Total protection zone.   The habitability spaces shall be in total protection zones.  A total protection zone is pressurized to 500 newton / sqm and its supply ventilation is continuously filtered to remove chemical vapors and CBR particulate and aerosols.  The habitability spaces shall have at least two zones and no zone shall be greater than 60 percent of the total area of the habitability areas.  The CBR filters shall consist of High Efficiency Particulate Air (HEPA) and carbon filters and shall be provided by the Government.   There shall be at least one filter per 0.094 cubic meter / sec airflow.  The filtration system shall prevent leakage from the filters and upstream of the filters. A pre-filter bank shall be provided consisting of Government supplied filters.   Weather openings for each supply and exhaust shall be on the opposite sides of the vessel where practicable.  The openings shall be able to be closed.    Each supply shall have its own CBR filter system.  The pre-filters and CBR filters shall be able to be replaced from outside of the protected zones without contaminating the vessel.  Pressure control valves shall be provided to control over pressure in each zone.  An alarm system shall be provided to indicated when the over pressure drops beneath 375 newton / sqm and for opening of the airlocks and decontamination stations entrances into the zones lasting longer than one minute.  The habitability space filtered supply air shall be based on the normal fresh air supply require for the spaces.   The pre-filters and CBR filters shall be instrumented to record pressure loss to provide indication when the filters need to be replaced.

3.6.17.2 Decontamination stations.  The decontamination stations shall include spaces for CBR washdown, stripping and dressing.  The stations shall include an air sweep.

3.6.17.3 Potable water vents.   Potable water vents shall be designed to prevent CBR contamination.  

3.6.17.4 CBR detection and warning system reservations.  The vessel shall be provided with a 200 kg  reservation for a CBR detection and warning systems that will be installed by the Government after delivery.

3.6.17.5 Operation of generator(s).   The machinery spaces shall be able to be protected by remote closure of vents.  HEPA filtration shall be provided to allow generation of electrical power for the HVAC system for the Total Protection Zones, communication equipment, navigation equipment and safety systems without contaminating the space where the required generator is located.  The air for a directed ducted generator is not required to have HEPA filtration.  The required HEPA filter (s) and pre-filter(s) shall be provided by the Government.  The filtration system shall prevent leakage from the filters and upstream of the filters.  The pre-filters and filters shall be able to be replaced from outside of the space.  The pre-filters and filters shall be instrumented to record pressure loss to provide indication when the filters need to be replaced.

3.6.18
Vertical replenishment (VERTREP).  The vessel shall have a VERTREP / External Lift Area, and all the required command and control facilities, aircraft guidance systems, weather instrumentation, and safety-related  systems to support these operations.  The VERTREP/External Lift Area shall be sized and located to accommodate the Class 4 Vertical Replenishment of all helicopters listed in paragraph 3.6.18.1.  The VERTREP/External Lift Area shall meet all of the requirements of ABS Guide for Building and Classing High-Speed Naval Craft for a flight deck, excluding structural requirements.

3.6.18.1  Definition of level and class.  The vessel shall be able to conduct Level I Class 4 (Day and Night IMC (Instrument Meteorological Conditions) Vertical Replenishment/External Lift (Hover in Excess of 5 Feet)) for all helicopters listed in Table 6.

Table 6:  Level and Class of Helicopter Certification
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X

X

X

X

X

X

X

X

X

X

X

Level

Level I

Class

Class 4

Type

Type 2

USN/USMC

Day and Night Operations, Instrument Meteorological Conditions

USA

Class 4 or 5 Area With a Single Tee Line Marked on the Deck

Vertrep/External Lift Area (Hover in Excess of 5 Feet)


3.6.18.2 VERTREP / eternal lift area.

3.6.18.2.1  Required VERTREP / external lift area clearances and markings.  The Government shall provide guidance for VERTREP/External Lift Area markings post-contract award.  

VERTREP/External Lift area size is the clear deck space within the peripheral marking which is required for pickup and delivery of cargo as well as rotor clearance for all Class 4 certified helicopters.  The minimum size of all VERTREP/External Lift areas shall be in accordance with Figure1. 

VERTREP/External Lift obstruction clearances encompass the area within the peripheral marking, the fuselage and landing gear clearance area, and the rotor sweep clearance area.  Unless otherwise approved by the Government, VERTREP/External Lift obstruction clearances shall be in accordance with Figure1.

	Clearance Data
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	Aircraft
	Rotor Diameter
	¾ Rotors
	Distance “A”

	
	H-1
	48’ 0” (14.63M)
	36’ 0” (10.97M)
	20’ 0” (6.10M)

	
	H-3
	62’ 0” (18.90M)
	46’ 6” (14.17M)
	20’ 0” (6.10M)

	
	H-46
	51’ 0” (15.54M)
	38’ 3” (11.66M)
	15’ 0” (4.57M)

	
	H-47
	60’ 0” (18.29M)
	45’ 0” (13.72M)
	15’ 0” (4.57M)

	
	H-53A/D/J
	72’ 0” (21.95M)
	54’ 0” (16.46M)
	25’ 0” (7.62M)

	
	H-53E
	79’ 0” (24.08M)
	59’ 3” (18.06M)
	25’ 0” (7.62M)

	
	H-60
	53’ 8” (16.36M)
	40’ 3” (12.72M)
	20’ 0” (6.10M)

	
	V-22
	84' 6" (25.75M)
	63' 5" (19.33M)
	41' 6" (12.65M)
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Figure 1:  Area Size and Obstruction Criteria for Type 2 VERTREP/External Lift Areas
Notes:

1. The clearance criteria shown herein ensure that the rotors, fuselage, and landing gear of the aircraft, for which the installation has been configured, will clear all obstructions when the aircraft hovers with the main and tail rotor hubs aft of the tee marking line while maintaining a minimum altitude above the VERTREP/external lift deck which exceeds either 5 feet (1.52m) for a Class 4 installation.

2. Measured from the VERTREP/external lift marking line, a rotor sweep area shall be provided. The forward clearance area, equal to 3/4 rotor diameters, determines the forward limit of the rotor sweep area. The port, starboard, and aft limits are at the ship’s extremity. The obstruction clearance criteria within this area are listed below. In all cases, the height of all obstructions shall be measured from the deck to the highest point without regard to deck sheer and camber.

  a. Within the outer edge deck marking: Deck hardware should be avoided whenever possible; however, smooth contoured deck hardware not exceeding 4-1/2 inches (0.11m) in height, while undesirable, is permitted.

  b. Outside the outer edge deck marking: Port, starboard, aft, and within distance "A" forward of the VERTREP/external lift marking line, a fuselage and landing gear clearance area shall be provided in which no obstructions shall exceed a height of 5 feet (1.52m) for a class 4 installation. Forward and outside of the fuselage and landing gear clearance area and within the rotor sweep area, no obstructions shall exceed a height of 15 feet (4.57m) for a Class 4 installation.

3. While the size of the clear deck area should be as large as possible, the minimum area size shall be a 20’ x 25’ (6.10m x 7.62m) periphery (as shown) with minimum distances of 15’ (4.57m) between the VERTREP/external lift marking line and the aft outer edge deck marking line, and 10’ (3.05m) between the VERTREP/external lift marking line and the forward outer edge deck marking line.

4. The diagram depicts a VERTREP/external lift area located aft of the ship’s superstructure. For VERTREP/external lift areas located forward of the ship’s superstructure, reverse the ship’s heading (forward) as shown herein.

5. All dimensions are in feet and inches (with meters in parentheses).

3.6.18.2.2  Non-skid surface.  The VERTREP/External Lift Area defined in section 3.6.18.2.1 shall have a Grade B deck coating in accordance with S9086-VG-010/CH-463.

3.6.18.2.3  Deck edge protection.   A means of protecting personnel from the danger of falling overboard or falling to a lower level of the ship shall be provided along all deck edge boundaries of all VERTREP/External Lift Areas.  Safety nets, lifelines/rails, bulwarks, and/or catwalks shall be provided.  

3.6.18.2.4  Securing of loose equipment and outfit.  A means shall be provided for positively securing equipment that could potentially come loose and/or pose a hazard from rotor wash.

3.6.18.2.5  VERTREP / external lift area drainage, containment, and sealing.  The VERTREP / external lift area shall be designed for drainage, containment, and sealing (drains, scuppers, dams, seals, coaming, shear, and camber of the deck, etc.) to prevent the entry of liquids into lower and adjacent compartments and shall also prevent liquids from discharging to lower and adjacent deck areas.  If drains or scuppers are installed, they shall discharge directly overboard or into a collector manifold that in turn discharges directly overboard.  On ships with negative shear, special consideration shall be given to protecting adjacent areas by providing firefighting facilities and/or a drainage system to route spilled liquids directly overboard.

3.6.18.2.6  Means of escape and access.  The VERTREP/External Lift area shall have both a main and emergency means of escape and access for fire fighting and rescue personnel.  These means are to be located as far apart from each other as is practicable and preferably on opposite sides of the VERTREP/External Lift Area.

3.6.18.2.7  Audible Warnings.  Alarms shall sound when scuttles, doors etc. open onto or in the VERTREP/External Lift Area.  The alarms shall sound on both sides of the item being opened, on the VERTREP/External Lift Area, and in the Helicopter Control Station.  The alarms shall be able to be silenced and disarmed in the Helicopter Control Station.

3.6.18.3  Lighting and Visual Approach Equipment.   The following Lighting and Visual Approach Equipment installation is required in:

· Control System

· Homing Beacon

· Edge Lights

· Overhead Floodlights

· Clear/Foul Deck Indicator System

· Stabilized Glide Slope Indicator (SGSI) System

· Wave-Off Light System

· VLA stowage

The Government will provide general arrangement VLA drawings.  Figure 2 shows typical VLA layout for VERTREP/External Lift Areas.  This figure should be used for information purposes only until dedicated Government-provided VLA drawings are finished.  NAVAIR VLA general arrangement drawings will show placement of all VLA, as well as type and quantity of VLA required. 
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Figure 2:  VLA Arrangements in VERTREP/External Lift Areas

Notes:

1. For Location of VERTREP/External Lift marking, refer to clearance criteria specified in Figure 1.

2. Unless otherwise approved by the Government, space Edge lights so that at least 4 lights are installed in each peripheral marking line.

3.6.18.3.1  Control system.   Controls for all lighting and visual approach equipment shall be located at the Helicopter Control Station (HCS).  These controls shall be packaged in panels consisting of switches, dimmers, and red indicator lamps.  The control panel shall have a red POWER-ON indicator lamp.  The dimmers shall be variable autotransformers mounted in the control panel, or remotely located motor driven variable autotransformers controlled by potentiometers in the control panel.  The dimmers shall increase the intensity of lights from blackout to full intensity with clockwise rotation of the dimmer knobs.

3.6.18.3.2  Homing beacon.  The Homing Beacon shall be located high on the superstructure, shall produce approximately 90 white flashes per minute, and should be visible for at least 330 degrees in azimuth.  The beacon lamp shall be wired to a dimmer control.  The speed of the beacon motor shall remain constant when the lamp is dimmed.

3.6.18.3.3 Edge lights.   Red edge lights shall be installed in accordance with Government-provided VLA drawings.  The edge lights shall be spaced in accordance with Figure 2, and should be installed so that the pilot's view of them is not obstructed during the approach.  A separate step-down transformer shall be installed for each light.  The transformers shall be connected in parallel to a single dimmer control.

3.6.18.3.4  Overhead floodlights.  All floodlights shall be mounted in accordance with applicable Government-provided VLA drawings or from Figure 3 if no drawings are provided.  Two sets of overhead floodlights should be provided (one set with yellow or white filters installed, and one set with NVD blue or red filters installed).  The floodlights shall be aimed to provide the best possible illumination of the deck area while keeping spillover (illumination beyond the deck edge to a minimum), and avoiding (as much as possible) shining the floodlights directly into the aircraft cockpit during flight operations.  After aiming, each floodlight shall be secured in position in accordance with NAVAIR VLA Technical Manual 51-50AAA-1.  The floodlights shall be connected to one or two dimmer controls.
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Figure 3:  Overhead Floodlight Illumination Criteria

Notes:

1. Procedure for determining number of floodlights and types of lamps:

a. Calculate the surface area to be illuminated.  Area = Average Length*Average Width

b. Select a mounting location and determine distance "d" and mounting height "h" as shown in Detail A.  Round off distance "d" to nearest 10 ft.

c. Refer to Illumination Diagram and determine the number of floodlights and type of lamps required.

2. Narrow beam lamps, when required shall be aimed to illuminate the extreme reaches of the deck area.

3. When obstructions, mechanical problems, or cost considerations make it impractable to mount Overhead Floodlights at least 20 ft above the operating area, the light fixture may be installed somewhat lower, but only with the specific approval of the Government.
3.6.18.3.5  Clear / Foul Deck Indicator System.  A Clear / Foul Deck Indicator System shall be installed in accordance with Government guidance as dictated in NAEC-91-7989 Certification Test Procedure, Flight Deck Status and Signaling System, A/W24A-1.  Either a Rotary Beacon Signal System or a Deck Status Light System shall be provided.  These systems shall be installed so that the pilot can see red, amber, and green signals during the approach.  In addition, a minimum distance of 15 feet shall be provided between the center of the Clear/Foul Deck Indicator System and the center of the Stabilized Glide Slop Indicator (as viewed from the approach path.

3.6.18.3.5.1 Rotary beacon signal system.  This system shall include three separate beacons (red, amber, and green).  Each beacon shall contain four lamps, which rotate and produce approximately 60 flashes per minute.  The switching and dimming control unit shall operate each beacon and control the intensity of each beacon lamp.  The circuit switching arrangement shall preclude energizing more than one beacon at a time.  The speed of the beacon motor shall remain constant when the lamps are dimmed.

3.6.18.3.5.2  Deck status light system.  This system shall include a light fixture, three lenses (red, amber, and green), and three lamps that produce approximately 90 flashes per minute.  Controls for operating the lights and adjusting the brightness shall preclude energizing more than one lamp at a time.

3.6.18.3.6  Stabilized Glide Slope Indicator (SGSI) System.  The Stabilized Glide Slope Indicator shall be installed and certified in accordance with NAEC-91-7949 Certification Test Procedure, MK 1 Mod 0 Stabilized Glide Slope Indicator System with Gyro Failure Alarm and NAEC-91-8102 Certification Test Procedure, MK 1 Mod 0 Stabilized Glide Slope Indicator System
The SGSI must be a minimum of 16 Ft above the flight deck to the base of the SGSI foundation. It should be located on the approach line and as close to the centerline of the ship as possible. The SGSI shall be located such that it puts the pilot's eye, when the aircraft is at the center of the touchdown spot, at 21 to 26 Ft. Installation of system must allow adequate room for pole check and maintenance. Structure must be rigid enough to support the SGSI, approx. 300 lbs, with movement. 

3.6.18.3.7  Stowage space for VLA spares.   At least 24 cubic feet of stowage space shall be provided for VLA spares.

3.6.18.4  Firefighting.  The vessel shall have firefighting functions and capabilities in accordance with NAVAIR 00-80R-14, NATOPS U.S. Navy Aircraft Firefighting and Rescue Manual.

3.6.18.4.1  Aqueous Film Forming Foam (AFFF) Facilities.  Foam Outlets - All points of the VERTREP/External Lift area shall be reachable by the nozzles (touching) of at least two foam outlets.  Unless otherwise approved by the Government, the minimum distance between foam outlets shall be ½ the maximum width of the VERTREP/External Lift area. The foam outlets shall be located forward of the VERTREP/External Lift area.  Foam outlets should not be located in an area where they would be vulnerable in the event of a crash on the VERTREP/External Lift area.  Foam outlets shall be equipped with adequate stowage hose racks or reels, approved variable-stream nozzles, and wrenches for hose and/or nozzle removal. 

3.6.18.4.2 Portable fire extinguishers.  A minimum of one carbon-dioxide (CO2) and dry chemical extinguishers shall be provided for each VERTREP/External Lift area.  These extinguishers shall be mounted in the vicinity of the operating area.

3.6.18.5  Wind Measurement and Indicating System.  Navy Standard Moriah wind system shall be installed. The MORIAH system will be certified in accordance with the test procedures specified in NAVAIR Lakehurst Report No. NAWCADLKE-CRD-48J300-0017.  The system shall have a display in the HCS.

3.6.18.6  Helicopter Control Station (HCS).  The vessel shall provide an enclosed, unified HCS, capable of observing the aircraft and containing the controls/equipment for directing aircraft operations.  The HCS shall be located so that the operator can view both the aircraft and the aircraft operating area without moving away from the controls.  The view from the HCS area shall be unobstructed and shall include all areas normally occupied by personnel during flight operations and all of the aircraft during approach, hover, and VERTREP/External Lift operations.  Where possible, the HCS should be located so that the operator can view the aircraft’s transition to forward flight. Closed-circuit television may be utilized to satisfy the HCS clear view requirement.  The HCS system is considered a habitable space and shall meet all of the requirements for a habitable space.


3.6.18.6.1  HCS outfit.  The HCS shall be outfitted with at least the following:

· One Chair

· Writing surface or small desk

· Whiteboard (minimum 0.5 m2)

· Shelf for Pubs (minimum 0.5 m)

· Lockable cabinet (minimum: equivalent of one legal file cabinet)

· Two large cup holders

· Medical kit stowage

3.6.18.6.2  Means of escape and access to the HCS.  The HCS shall have at least two means of escape and access.  There shall be at least one means that does not open directly onto the VERTREP/External Lift area.

3.6.18.6.3 Acoustic insulation of the HCS.  The HCS shall be designed to reduce the noise level in the HCS during helicopter operations.  The HCS shall be insulated as practical.

3.6.18.6.4  HCS interior lighting.  The HCS shall have regular lighting, low-level lighting and Night Vision Device (NVD) compatible lighting.

3.6.18.6.5 HCS supplemental facilities.  

a.
The HCS shall be provided with means to monitor ship's course and speed, as well as wind direction and speed.

b.
The HCS shall be equipped with a windshield wiper system.  

c.
The HCS shall have a video recording system for video recording of flight deck operations.

3.6.18.7  Communication system.  The vessel shall provide a communications system to facilitate voice communications between the following:

· Helicopter Control Station

· Personnel in VERTREP/External Lift area

· Bridge

· Helicopter

3.6.18.7.1 Primary UHF radio.  A radio patch to the ship's normal UHF transmitter/receiver shall be provided at the HCS.  The UHF is the primary means of communications between the HCS and the aircraft.

3.6.18.7.2  Sound powered telephones.  The HCS shall be equipped with a single outlet capable of providing direct station-to-station (no intermediate parties) sound powered telephone communications to the required locations.  A selector switch may be provided only when the location of the HCS enables the operator to clearly view the helicopter operating area without moving away from the controls.  Whenever it is necessary for the HCS operator (with UHF headset) to move away from the controls, a sound powered telephone headset with an appropriate length of cord shall be provided so that the HCS operator can also use the sound powered telephone. The single outlet at the HCS shall be capable of providing sound powered telephone communications without a selector switch.  Sound powered communications are required between the HCS and the following locations:

(a) Bridge

(b) VERTREP/External Lift Area

Electrically powered telephone with battery back-up are acceptable in lieu of sound powered telephones.

3.6.18.7.3  Supplemental communications systems.  The vessel shall be equipped with the following supplemental communications systems.

a.  
MC Station - Installed at the HCS for transmitting loudspeaker announcements to the VERTREP/External Lift Area

b.  
Intercom Station - Installed between the HCS and the Bridge

c.
Flight Crash Alarm - Installed with an actuating switch at the HCS

3.6.18.8  Navigational aids.  A Tactical Air Navigation (TACAN) System is required.  The requirements for this equipment are specified in paragraph 2036 of NAVWEPS 16-1-520 (United States Standard Flight Inspection Manual).  

3.6.18.9  Stowage.  A dedicated and secure stowage space shall be provided for outfit spares, equipment, VLA spares, safety equipment, et al. associated with VERTREP/External Lift operations.  

4. VERIFICATION

The requirements of section 3 shall be verified as having been met.  Verification shall be in accordance with the requirements specified herein, regulatory and classification requirements, with SNAME 3-39 and SNAME 3-47, and with Contractor defined procedures that provide assurance that the performance requirements have been satisfied.  Trials shall include Propulsion Plant Trials, Maneuvering and Special Tests, Standardization Trials, “First of Class” and “All Ship” items, thruster(s), and other auxiliary systems tests in accordance with SNAME 3-47.


Verification shall be accomplished by analysis, inspection, and testing using the definitions below:

Analysis. - This method utilizes established technical or mathematical models or simulations, algorithms, charts, graphs, circuit diagrams, or other scientific principles and procedures to provide evidence that the stated requirements have been met.  Analysis may also consist of using construction drawings and other design documentation to verify that required features, clearances and other spatial and performance requirements are met.  Simulations shall be validated and verified by a generally recognized industry standard.

Inspection. - Inspection consists of investigation, without the use of special laboratory appliance or procedures, of items to determine conformance with those specified requirements which can be determined by such investigation.  Inspection is generally non-destructive and typically includes the use of sight, hearing, smell, touch, taste, simple physical manipulation, and other forms of investigation.

Test. - A test generally denotes the determination, by technical means, of the properties or elements of items, including functional operation, and involves the application of established scientific principles and procedures.  Testing may include the actual operation, adjustment, or re-configuration of items to provide evidence that the designed functions have been accomplished under specific scenarios.  The items may be outfitted with instruments and quantitative limits of performance monitored.  A trial is considered a test.  A demonstration is considered a test.

Analyses do not have to be provided for follow-on vessels if the lead vessel and follow-on vessels have identical designs or if the differences between the follow-on vessels and lead vessel are not relevant to the analyses.  Inspections and testing shall be done for all vessels unless otherwise stated.  Testing, which is required for first vessel only, shall be repeated for follow on vessels if the follow on vessels differ from the first vessel in a manner which may impact the test or test results.  


Verification may also be certification or classification as referenced in this document.


Unless otherwise specified, inspections and tests shall be performed in accordance with the test conditions specified in regulatory body requirements, or the applicable paragraphs in this specification.

The Government shall have the option of witnessing all model testing.  The Government shall be notified at least 14 days prior to the start of the model testing and an outline of  the anticipated model testing shall be provided at least 30 days prior to the start of the testing.  The actual model, resistance test and resistance test report shall be in accordance with ITTC Recommended Procedures.  The model(s) used in seakeeping tests shall be tested with appendages.


The remaining paragraphs of this section correspond one to one with the requirements in section 3 (example: paragraph 4.1 corresponds to paragraph 3.1).  

4.1  Mission.  The ability of the ship to perform the mission shall be accomplished by verifying the ability to meet the other requirements specified herein.  All analyses shall include the service life margin as applicable.

4.2  Threat.  The required survivability, weapon operations, etc, communication equipment, and other associated capabilities requirements shall be verified by meeting the requirements herein.

4.3  Mission capabilities.  Verified under 4.3.1 up to 4.4 

4.3.1 Movement of cargo.  Verified under 4.3.1.1 up to 4.3.2.

4.3.1.1 Cargo capacity / speed and range.  Verified under 4.3.1.1.1 up to 4.3.1.2.

4.3.1.1.1 Cargo capacity.  The required areas, widths, heights and other dimensional requirements shall be verified by inspection and analysis.   The axle capacities and the ability to carry a M1A2 tank shall be verified as part of the classification (see section 4.5.1).  The cargo capacity shall be verified by analysis and as part of the classification (see section 4.5.1).

4.3.1.1.2 Speed and range with cargo.  The speed and range requirements shall be verified by model testing as close as practical to the conditions specified for the first vessel only.  Model test results shall be provided within six months of contract award.  The overall length of the model shall be at least 5 meters.  Model testing displacements shall be based on both defined legs.  Additional model test displacements shall reflect both defined legs plus an addition of ten percent of the predicted lightship displacement.  Model testing may be done in calm water.  Analysis shall be used to compensate for differences between the test conditions and the required conditions.   The performance of the vessel shall also be verified by full size instrumented testing for the first vessel only.  The full size testing shall be based on both defined legs.   Analysis shall be used to compensate for differences between the test conditions and the required conditions.   

4.3.1.2 Cargo (equipment) operations.   Verified by inspection and under 4.3.2.1 up to 4.3.1.3.

4.3.1.2.1 Rolling stock loading.   The rolling stock loading requirements shall be verified by analysis, such as drawings indicating loading of the required vehicles and the required ramp operations.  Additionally, M1074 / M1076 truck / trailer combinations shall be loaded and offloaded on the vessel on the stern and on the side to demonstrate cargo operations for the first vessel only.  The Contractor shall demonstrate that the required number of  M1074 / M1076 combinations can be stowed in and secured on the TSV with a reservation for (2) M1070 / M1076 truck / trailer combinations.  The time limit shall be verified by testing and analysis.  The testing shall be based on the Government providing one M1074 / M1076 combination.  The loading of the CH 47 and the M412 Rough Terrain Container Handler shall be verified by analysis.  Testing, inspection and analysis shall verify ramp operation requirements.  Testing and analysis shall verify the coefficient of friction for the first vessel only.  Operation with causeways in the required sea states shall be verified by analysis and modeling.    

4.3.1.2.2 Rolling stock securing.   Verification shall be by analysis of the design loads and structure.  The ride control system shall not be considered active.  The analysis shall include accelerations determined from calculations and model testing.  Tiedown fittings and securing devices shall also be tested.  The required arrangement, configuration and stowage of the securing systems shall be verified by inspection. 

4.3.1.2.3 Starting of dead rolling stock, inflation of tires, and power washing.  Verification by demonstration and inspection.

4.3.1.2.4 Container, pallets and palletized load handling.   Verified under 4.3.1.2.4.1 up to 4.3.1.2.5.  Verification shall address loading with the vessel alongside the pier (port and stbd) and the with the vessel transom to the pier.  Operation with causeways in the required sea states shall be verified by analysis and modeling.

4.3.1.2.4.1 Container and palletized load handling from trucks equipped with the Palletized Load System (PLS).   Verification of the system shall be by inspection, testing, and analysis of the system.  The basic arrangement of the system shall be verified by inspection.  The Government shall provide trucks and trailers equipped with the Palletized Load System for testing for the first vessel only.  Verification of the 300-minute time limit shall be by extrapolation of the test data in the event that the Government does not provide all of the trucks equipped with the Palletized Load System required for a complete load out.   Operation over the required range of pier heights shall be verified by testing where practicable for the first vessel only.  Where not practicable, this shall be verified by analysis.   The transition times shall be verified by testing with contractor personnel.  Securing of containers and flatracks shall be verified at each required location by testing.  Operation shall be demonstrated with containers and flatracks at their maximum required weight for the first vessel only.  The strength of the container and flatrack securing shall be verified by testing and analysis.  

4.3.1.2.4.2 Container handling from equipment without the Palletized Load System.   Verification of the system shall be by inspection, testing, and analysis of the system.  The basic arrangement of the system shall be verified by inspection.  Verification of the 350-minute time limit shall be by actual loading with containers or flatracks on the pier and on commercial trailers for the first vessel only.  Operation over the required range of pier heights shall be verified by testing where practicable for the first vessel only.  Where not practicable, this shall be verified by analysis.   The transition time shall be verified by testing with contractor personnel.  Securing of containers shall be verified at each required location by testing.  Operation shall be demonstrated with containers or flatracks at their maximum required weight.  The strength of the container / flatrack securing shall be verified by testing and analysis.

4.3.1.2.4.3 Container handling with a shore-side crane (objective requirement).  Container handling with a shore side crane requirements shall be verified by testing and analysis.  Each container stowage location shall be verified.  The time to load (50) containers shall be verified with at least (10) containers, with the total time determined by extrapolation and calculation for the first vessel only.

4.3.1.2.4.4 Refrigerated container power.  The ability of the power to reach the required container locations shall be verified by demonstration.

4.3.1.2.4.5 Container accelerations.  The accelerations shall be verified by analysis (calculations and model testing).  The ride control shall not be active in the analysis.

4.3.1.2.4.6 Tricon and quadcon handling.  Loading of tricon and quadcon containers shall be tested for the first vessel only.  Analysis and testing shall demonstrate the securing system.  

4.3.1.2.4.7 463L Pallets.   Verification of the system shall be by inspection, testing, and analysis of the system.  The basic arrangement of the system shall be verified by inspection.  Loading shall be with the vessel on the pier by the stern and by the side.  Verification of the 500 minute time limit shall be by actual loading with 436L pallets on the pier and on commercial trailers or trucks for the first vessel only.  Operation over the required range of pier heights shall be verified by testing where practicable for the first vessel only.  Where not practicable, this shall be verified by analysis.   The transition time shall be verified by testing with contractor personnel.  Securing of 436L pallets shall be verified at each required location by testing.  Operation shall be demonstrated with the pallets at their maximum required weight.  The strength of the 436L pallet securing shall be verified by testing and analysis.

4.3.1.3 Embarked troop transport requirements.    The embarked troop transport capacity shall be verified by inspection.  

4.3.1.4 Carriage of dangerous goods.  The carriage of dangerous goods requirements shall be verified by analysis, inspection and testing.    ABS will validate compliance with the HSC Code and the IMDG code as they are invoked with respect to dangerous goods.  

4.3.1.5 Weighing of cargo.  The cargo weighing requirements shall be verified by testing.

4.3.1.6 Cargo operations in support of vertical replenishment.  The cargo operations shall be verified by analysis and testing.  Analysis and testing shall verify that the system can withstand the loads and stresses related to the required cargo operations in the required conditions.  The vessel motions used in the analysis shall be based on model testing.   The analysis of the loads and stresses shall be provided within six months of contract award.  An overall analysis of the system (including throughput) and its operation in the required conditions shall be provided within six months of contract award.  

The throughput requirements shall be verified by analysis and testing at sea without helicopters.  The delivery of cargo by the helicopter shall be simulated.  The sea state shall be measured.  The simulated cargo shall be assumed to be placed on the deck by the “simulated” helicopter and than moved on to the 463L pallet for the at sea testing.  The throughput at sea testing shall be based on the movement of at least 10 pallets.  The average weight of the loaded 463L pallet shall be approximately 3.0 tonnes.  At least one of the pallets shall be at its maximum capacity.

4.3.2  Self-deployment.  The requirement to self-deploy for the required conditions shall be verified by analysis using data taken during model and full size vessel testing for the first vessel only.  Model test results shall be provided within six months of contract award.  The model shall have a length of at least 5 meters.  Model displacements shall include at least one condition of heavy fuel tanks and one condition of light fuel tanks.  Additional model test displacements shall reflect the conditions above plus an addition of ten percent of the predicted lightship displacement.  Model testing may be done in calm water.  Analysis shall be used to compensate for differences between the test conditions and the required conditions.   The performance of the vessel shall also be verified by full size instrumented testing.  The full size displacements shall include a heavy full condition and a light fuel condition.  Analysis shall be used to compensate for differences between the test conditions and the required conditions.  Test data shall include in vessel fuel flow measurements.
4.3.3 Navigational draft.   The navigational draft requirement shall be verified by inspection and analysis.

4.3.4 Beam overall.  The beam overall beam requirement shall be verified by inspection.

4.3.5 (Reserved).  

4.4  Other capabilities.  “Other capabilities” shall be verified by section 4.4.1 up to section 4.5. 

4.4.1  Mooring.  Basic mooring design shall be verified by analysis and testing.  The strength of mooring fittings and equipment shall be verified by testing.  Fender deployment and retrieval shall be verified by testing.  
4.4.2  Stability.  Stability requirements shall be verified by analysis and testing and under section 4.5.2 using the values provided given in section 3.4.2.

4.4.3 Close-in maneuvering.   The operation of the bow thruster(s), if required, shall be verified by testing.  Mooring in tight quarters shall be demonstrated. 

4.4.4  Survivability. EEBD stowage shall be verified by inspection.  CBR system operations shall be verified under section 4.6.17.  Weather deck operations shall be demonstrated by the contractor performing operations in Joint Service Lightweight Suit Technology (JSLIST) equipment provided by the Government for the first vessel only. 

4.4.5 Endurance.  Tankage requirements shall be verified by analysis.  

4.4.6 Self-protection.  Verified under 4.4.6.1 up to 4.4.7.

4.4.6.1 Self-protection center reservation.  The reservations shall be verified by inspection. 

4.4.6.2 Stabilized small caliber mounts reservations.  The reservations shall be verified by inspection and analysis.  

4.4.6.3 Medium caliber gun reservations.   The reservations shall be verified by inspection and testing.  

4.4.6.3.1 Magazine for medium caliber guns.  The reservations shall be verified by inspection and testing.  

4.4.6.4 Small arms and associated ammunition requirements.   Small arms arrangements and ammunition stowage shall be inspected for compliance with the requirements.  Alarm systems shall be verified by testing.

4.4.6.5 Ballistic protection.   The ballistic protection installation shall be inspected.  Independent ballistic laboratory ballistic test data shall be provided to verify the ballistic protection for the first vessel only.

4.4.6.6  Threat warning system reservations.   The reservations shall be verified by inspection.  

4.4.6.7  Missile defense system reservations.   The reservations shall be verified by inspection.  

4.4.7 Support Vehicle.  The reservations for the support vehicles shall be verified by inspection.

4.5  General requirements.  Verified by 4.5.1 up to 4.6.

4.5.1  ABS Classification requirements.  The ABS requirements will be verified by receiving Classification of the vessel by ABS.   

4.5.2 Regulations certified by ABS. The Coast Guard (CFR) and IMO requirements shall be verified as described in 3.5.2.  The TSV shall be surveyed and have statements of fact issued signifying degree of compliance with the applicable requirements in MARPOL and SOLAS / HSCC to verify compliance with the MARPOL and SOLAS regulations, respectively.  Other requirements shall be verified by inspection, testing and analysis as applicable.  

ABS will act as the approving authority and issue statements of fact to the Builder and the Naval Administration to indicate compliance with all aspects (unless otherwise stated) of the conventions/codes.

International Convention on Load Lines, 1966.

International Code for Safety for High Speed Craft (HSC Code) 2000. 

International Convention on Tonnage Measurement of Ships, 1969.

International Convention for the Prevention of Pollution from Ships, 1973/78, as amended.

International Maritime Dangerous Goods Code

International Convention for Safety of Life at Sea (Chapter VI)

ABS will validate compliance with applicable codes and issue the following declarations:

Suez Canal Tonnage Document
Panama Canal Documentation Booklet. 
ABS will survey the following components to verify compliance with the applicable standard.  Statements of fact will be provided to the Builder and the Naval Administration to indicate compliance with the code.

Sanitation drainage and piping: MARPOL 73/78 Annex IV

Sewage treatment plant: Approved type under MEPC.2(VI) guidelines

Garbage pollution prevention: MARPOL 73/78 Annex V

4.5.3  Other standards and regulations

ABS welding procedures and welder certifications shall be approved by ABS.  The Government shall review and validate compliance with AWS or ASME.  Other requirements shall be verified by testing and inspection.

All welds shall be visually inspected by NDI/NDT or qualified welder.  Inspection prior to welding shall, at a minimum, include joint preparation, fit-up, and cleanliness.  Visual Inspection shall include 1” of base metal to either side of the weld bead.

All individuals performing visual or NDI/NDT operations shall be knowledgeable concerning each of the principles and methods of examination required on the weldment.  The qualification and certification of these inspectors shall be documented through the administration of written and hand-on practical examinations  equal to the level of one of the following:

AWS Certified Welding Inspector Program.  The inspector shall be qualified as an AWS Senior Certified Welding Inspector (SCWI)

American Society for Non-destructive Testing (ASNT) Qualification and Certification of NDT Personnel, as detailed by SNT-TC-1A Table 1A, 1B, 1C or 1D.  The inspector(s) shall be at a minimum certified to the ASNT Central Certification Program (ACCP) Level II certification.

4.5.4  Design and construction standards.  Verified by inspection.

4.5.5  Operational profile.  The ability of the TSV to meet operational profile shall be verified by analysis of the systems and components.  This analysis shall also include the required service life of the vessel.  As an example the contractor shall verify that the rating of the engines and other major components are rated for the required operational profile, usage rates and ambient extremes.  The contractor shall test the TSV to the ambient extremes to the maximum extent practicable.  The operational profile requirements are also addressed in section 4.5.1.  Model testing (with video) and analysis for light and loaded conditions shall provided to verify operation in the required seas prior to start of construction.  Model testing shall include free sailing spiral testing and intact stability (condition 3) in accordance with ITTC procedures and free sailing testing for potential bow diving and course keeping (directional stability) in quartering seas corresponding to conditions 1, 2 and 4.  Vessel motions and steering and propulsion activity shall be recorded during the free sailing model tests.  Full size seakeeping trials shall be conducted on the finished vessel to confirm operation in the required seas, excluding the survival condition, for the first vessel only.

4.5.6  Crewing.  The TSV shall be inspected to verify that it has the facilities for the given crew size and makeup.  Prior to start of construction of the vessel, manning studies (analysis) shall be conducted to verify that the vessel can be operated with the required crew.  The operation of the craft shall be additionally verified by testing with an Army supplied crew after completion of the vessel.

4.5.7  Maintainability and availability.  The maintainability and availability verification requirements are incorporated in other sections of this document, including sections 4.5, 4.5.1, 4.5.5, 4.5.6 and 4.5.9.

4.5.8  Materials.  The material requirement shall be verified by inspection.  The critical pitting and crevice temperatures of stainless steel piping shall be verified by testing by an independent lab in accordance with ASTM G 48.
4.5.9  Human engineering.  Illumination, heating and cooling, ventilation, ventilation (32.8 of ASTM F1166), noxious substances (33.14 of ASTM F1166), and toxic hazards (50.13 of ASTM F1166) shall be verified by testing.  Noise is addressed under section 4.5.2.  Whole body vibrations shall be verified at locations identified by the Government.  

4.5.9.1  Seakeeping threshold requirements. The sea keeping requirements shall be verified or determined by analysis and model testing for a light and loaded condition prior to construction and testing on the full size vessel.  Seakeeping model testing shall be video taped and the video tape shall be provided.  Other requirements shall be verified by inspection.

4.5.9.2 Seakeeping objective requirements.   The Motion Sickness Incidence requirement and other sea keeping requirements shall be verified or determined (even if not invoked) by analysis and model testing for a light and loaded condition prior to construction and testing on the full size vessel.  Seakeeping model testing shall be video taped and the video tape shall be provided.  Other requirements shall be verified by inspection.

4.6  System requirements.  Verified by 4.6.1 up to 4.7.

4.6.1  Arrangements and outfit.  Verified by 4.6.1.1 up to 4.6.2.

4.6.1.1  Access and egress.  The deployment of the accommodation and pilot ladder times shall be verified by testing.  Other requirements shall be verified by inspection.

4.6.1.2 Weather decks. Weather deck requirements shall be verified by inspection.

4.6.1.3 Engineer / work shop.  Engineer / work shop requirements shall be verified by inspection and operation of required equipment.

4.6.1.4  Laundry facilities.  Laundry requirements shall be verified inspection and by operation of equipment.  
4.6.1.5  Stowage spaces.  The stowage spaces shall be verified by inspection with the stowed items (where available) in place.
4.6.1.6  Human support.  Verified by inspection, operational and demonstration of all required equipment (includes all sub-paragraphs of section 3.6.1.6)

4.6.1.6.5.4 Embarked troop Command Information Center reservations.  The reservations shall be verified by inspection.  

4.6.2  Vibration. Verified by inspection.  Areas identified by the Government as having potentially excessive vibration shall be tested by the Contractor for vibration.  
4.6.3  Structure.  Structural requirements shall be verified by testing and analysis.  Analysis shall address requirements of 3.5.5.  Analysis shall include seakeeping model testing and calculations, which will be complete prior to start of construction.  The loads and associated stresses shall be analyzed for operation in seas, cargo securing, dry docking, towing, mooring, side impact (fendering) and ramp operations.  Bitts, towing fittings, tie-down fittings and other deck hardware shall be tested to 150 percent of their working load.  The completed vessel shall be trialed and the motions in seaways shall be measured to verify that the final vessel meets required structural requirements.

4.6.3.1 Structural details.  Structural details shall be verified by inspection.

4.6.4  Security.  The security requirements shall be verified by inspection and testing.

4.6.5  Designation and marking.  (Sections 4.6.5.1 up to 4.6.6)  The designation and marking requirements shall be verified by inspection.

4.6.6  Rescue boats.  The rescue boat requirements shall be verified by SOLAS approval, inspection and testing.  

4.6.7  Machinery system requirements.  Verified by 4.6.7.1 up to 4.6.8.

4.6.7.1 Main and auxiliary engines.  Vessel’s main propulsion and auxiliary engine performance shall be verified by operational testing and inspection.  The main propulsion and auxiliary engine manufacturers shall issues declarations that their equipment has been installed in accordance with their recommendations.  The inlet systems of gas turbine systems shall be tested using physical models no smaller than 1 to 10 scale to verify that volume flow, pressure loss and distortion requirements have been met.  The inlet model testing results shall be provided within six months of contract award.

4.6.7.2 Shafting and reduction gears.   The shafting and reduction gears requirements shall be verified by testing.

4.6.8  Electrical system.  Verified by 4.6.8.1 up to 4.6.9
4.6.8.1  General requirements for electric plant.  General requirements for electric plan shall be verified by inspection and testing.  Test required by ABS and IEEE 45 shall be conducted.

4.6.8.2 Electric cable and wiring.  Cable and wiring shall be verified by inspection and testing.

4.6.8.3 Shore power.  Shore power shall be verified by inspection and testing

4.6.8.4  Lighting.  Lighting requirements shall be verified by testing and inspection.  A light intensity survey shall be conducted in accordance with IESNA RP-12, Recommended Practices for Marine Lighting, Annex B.

4.6.9  Interior communications. Verified by 4.6.9.1 up to 4.6.10/

4.6.9.1  Integrated, public address intercom and shore telephone system.   Verified by inspection and testing.

4.6.10 Paint and cathodic protection.  Verified by 4.6.10.1 up to 4.6.11.

4.6.10.1  Paint.  The paint system shall be verified by inspection.  Coefficient of friction shall be verified by analysis and testing.

4.6.10.2 Cathodic protection.  Cathodic protection shall be verified by inspection and analysis.  

4.6.11  Command, control, communications, computers, intelligence, surveillance, reconnaissance (C4ISR).   Verified by sections 4.6.11.1 up to 4.6.12

4.6.11.1  Propulsion and steering control system.  Verified by testing.

4.6.11.2  Integrated bridge system (IBS).   Verified by inspection and testing.

4.6.11.2.1 IBS design.  Verified by compliance with ABS (see section 4.5.1).

4.6.11.2.2 Remote propulsion control and automation.  Verified by compliance with ABS (see section 4.5.1).

4.6.11.2.3 Electronic chart display and information system (ECDIS).  Verified by inspection, testing and analysis.

4.6.11.2.4 Remote displays radio room.  Verified by testing.

4.6.11.2.5 Remote displays vessel master.  Verified by testing. 

4.6.11.2.6 Remote display chief engineer.  Verified by testing.

4.6.11.3 GMDSS.  Verified by inspection and testing.

4.6.11.4 Weather station.   Verified by inspection and testing.

4.6.11.5 Forward looking infrared (FLIR)/daylight CCD camera system reservations.   Verified by inspection.

4.6.11.6  Communication system reservation.  Verified by inspection.
4.6.12  Miscellaneous  systems.  Verified by 4.6.12.1 up to 4.6.13

4.6.12.1  Safety and training audio / visual system. The system requirements shall be verified by inspection and operational demonstration.

4.6.12.2  Searchlight.  Searchlight requirements to be verified by inspection and testing.

4.6.12.3 Ships whistle.   Ship’s whistle shall be verified by testing and inspection.

4.6.12.4 Trial support.   The trial support requirements shall be verified by inspection and testing of the cables to be installed.

4.6.13 Pollution control.   Verified by 4.6.13.1 up to 4.6.14.

4.6.13.1  Sewage and gray water systems.  Type and size of systems shall be verified by analysis, review of design drawings and calculations and operational system testing.  The high level alarms shall be verified by testing. 

4.6.13.2  Oily waste system.  Oily waste and system requirements shall be verified by testing and analysis. 

4.6.13.3 Solid waste disposal system.  The system requirements shall be verified by testing and inspection.

4.6.14  Electromagnetic environmental effects.  The requirements shall be verified by inspection and testing.

4.6.14.1 Shipboard internal electromagnetic environment (as defined in MIL-STD-464).  Verified under section 4.5.1.

4.6.14.2 Shipboard external electromagnetic environment (as defined in MIL-STD-464).  Section 3.6.14.2 provides data for section 4.6.14 validation.

4.6.14.3.  C4ISR systems electromagnetic environment.  Verified by inspection and testing.

4.6.15  Auxiliary systems.  Verified by 4.6.15.1 up to 4.6.16.

4.6.15.1  Heating, ventilation and air conditioning (HVAC).  HVAC performance shall be verified by analysis, review of design documentation and system testing.  

4.6.15.2 Fresh water production.   Fresh water production capacity and water treatment and sterilization systems shall be verified by analysis and testing. 

4.6.15.2.1  Hot potable water.  Hot water production shall be verified with operational testing and analysis.

4.6.15.2.2  Potable water storage.  Potable water stowage capacity shall be verified by analysis and review of design documentation.  Tank level indicating systems shall be operationally verified and measured.

4.6.15.2.3  Potable water distribution. Potable water distribution system shall be verified by operational testing.

4.6.15.3 Fuel oil system.  The ability of the fuel oil system to effectively deliver clean fuel to the main and auxiliary engines shall be verified by operational testing.  The fuel oil systems capacity to filter and purify fuel oil shall be verified by operational testing.  Storage tank capacity shall be verified by analysis and review of design drawings and calculations.  The requirement to provide fuel to the rescue boats shall be verified by operational testing.  Tank level indicators shall be operationally verified and measured.  The fuel oil transfer and storage system functionality shall be operationally verified.

4.6.15.3.1 Refueling at sea.   The refueling at sea shall be verified by testing.  Retrieval, securing, interface and fuel transfer shall be tested with a rig configured similar to that of a standard 2 ½” rig with the exception that the rig shall be at least 50 meters long.

4.6.15.4  Lube oil systems.  The ability of the lube oil systems distribute clean and waste oil shall be verified by operational testing.  Storage tank capacity shall be verified by analysis and review of design drawings and calculations.  Tank level indicators shall be operationally verified and measured.  

4.6.15.5 Hydraulic oil storage.  Storage tank capacity shall be verified by analysis and review of design drawings and calculations.   Mechanical transfer system, if used, shall be verified by operational testing.

4.6.15.6 Reserved.  Reserved.
4.6.15.7 Reserved.    Reserved.

4.6.15.8 Ramp.  Ramp operations with primary and secondary means shall be verified by testing.  The 6 minute time requirement shall be verified by testing.  Securing of the ramp and the fail-safe mechanisms shall be verified by testing.

4.6.16  Masts and staffs. Mast and staff requirements shall be verified by testing and inspection.

4.6.17 CBR requirements.   Weather deck operations shall be demonstrated with personnel with the Joint Service Lightweight Integrated Suit Technology (JSLIST).   The overall arrangements requirements of CBR shall be verified by inspection.  Detailed requirements shall be verified by the subsections of section 4.6.17.

4.6.17.1 Total protection zone.   The total protection zone requirements shall be verified by testing, analysis and inspection.  The zones and airlocks shall be tested for air tightness and contamination from outside air.  The over pressure requirements shall be tested.  The alarm systems and filter pressure loss instrumentation shall be tested.  The pressure control valves shall be tested.  The requirement to be able to replace filters without contaminating the vessel shall be verified by testing.

4.6.17.2  Decontamination stations.    The decontamination station(s) shall be verified by testing, analysis and inspection.  The decontamination station(s) shall be tested for air tightness and contamination of outside air.  The over pressure requirements shall be tested.  

4.6.17.3 Potable water vents.  The potable water vents arrangement shall be inspected to verify that they will not be contaminated.

4.6.17.4 CBR detection and warning system reservations The weight reservation shall be incorporated in the weight estimate.

4.6.17.5 Operation of generator(s). The requirements shall be verified by testing and inspection.

4.6.18  Vertical replenishment.  Unless other wise stated, all certification inspection and testing shall be done in accordance with NAEC-AWS-91-859, Air Capable Ship Aviation Facilities Certification Inspection Report (Generic) and NAWCADLKE-CDR-06-IS-0004, DDG-79 and Follow Ships Certification Requirements Document.

4.6.18.1  Definition of Level and Class.  No verification required for this section.

4.6.18.2  VERTREP/ external lift area.  Verified by 4.6.18.2.1 up to 4.6.18.3.

4.6.18.2.1  Required VERTREP / external lift area clearances and markings.  Flight deck size and obstruction clearances shall be verified by inspection.  VERTREP/External Lift Area markings shall be verified by inspection.

4.6.18.2.2  Non-skid surface.  Testing and inspection shall be done in accordance with S9086-VG-010/CH-463.

4.6.18.2.3  Deck edge protection.  Deck edge protection shall be verified by inspection.

4.6.18.2.4  Securing of loose equipment and outfit.  Securing of loose equipment and outfit shall be verified by inspection and functional demonstration.

4.6.18.2.5  VERTREP / external lift area drainage, containment, and sealing.  Flight deck drainage, containment, and sealing shall be verified by testing.

4.6.18.2.6  Means of escape and access.  Means of escape and access shall be verified by inspection.

4.6.18.2.7  Audible warnings.  Audible warnings shall be verified by inspection and testing.

4.6.18.3 Lighting and Visual Approach Equipment.  VLA requirements and performance shall be verified by functional demonstration, analysis, and testing.  VLA location shall be verified by inspection according to NAVAIR Lakehurst drawings.
4.6.18.3.1  Control system.  The control system requirements and performance shall be verified by functional demonstration, and testing.  Control system location shall be verified by inspection according to NAVAIR Lakehurst drawings.

4.6.18.3.2  Homing beacon.  The homing beacon requirements and performance shall be verified by functional demonstration and testing.  Homing beacon location shall be verified by inspection according to NAVAIR Lakehurst drawings.

4.6.18.3.3  Edge lights.  Deck edge lights requirements and performance shall be verified by functional demonstration and testing.  Deck edge lights locations shall be verified by inspection according to NAVAIR Lakehurst drawings.

4.6.18.3.4  Overhead floodlights.  Overhead floodlights requirements and performance shall be verified by functional demonstration and testing.  Overhead floodlights locations shall be verified by inspection according to NAVAIR Lakehurst drawings.

4.6.18.3.5  Clear/Foul Deck Indicator System.  The Clear Foul/Deck Indicator System requirements and performance shall be verified by functional demonstration and testing.  The Clear/Foul Deck Indicator System location shall be verified by inspection.  All testing and inspection shall be done in accordance with NAEC-91-7950, Certification Test Procedure, MK 1 MOD 0 Wave-Off Light System and NAEC-91-7951, Certification Test Procedure, MK 2 MOD 1 Wave-Off/Cut System.

4.6.18.3.5.1  Rotary beacon signal system.  The rotary beacon signal system requirements and performance shall be verified by functional demonstration and testing.  The rotary beacon signal system location shall be verified by inspection according to NAVAIR Lakehurst drawings.
4.6.18.3.5.2  Deck Status Light System.  The Deck Status Light System requirements and performance shall be verified by functional demonstration and testing.  The Deck Status Light System location shall be verified by inspection.  All testing and inspection shall be done in accordance with NAEC-91-7989, Certification Test Procedure, Flight Deck Status and Signaling System, A/W24A-1.

4.6.18.3.6  Stabilized Glide Slope Indicator (SGSI) System.  The Stabilized Glide Slope Indicator System requirements and performance shall be verified by functional demonstration and testing.  SGSI location shall be verified by inspection.  All testing and inspection shall be done in accordance with NAEC-91-7949, Certification Test Procedure MK 1 MOD 0 Stabilized Glide Slope Indicator System with Gyro Failure Alarm or NAEC-91-8102, Certification Test Procedure, MK 1 MOD 1 Stabilized Glide Slope Indicator System.

4.6.18.3.7  Stowage space for VLA spares.  Stowage space for VLA spares shall be verified by inspection.

4.6.18.4  Firefighting.  Firefighting capability shall be verified by testing.

4.6.18.4.1  Aqueous Film Forming Foam (AFFF) Facilities. The location of AFFF Facilities shall be verified by inspection.  The AFFF capability shall be verified by testing.

4.6.18.4.2  Portable fire extinguishers.  The location of portable fire extinguishers shall be verified by inspection.  

4.6.18.5  Wind Measurement and Indicating System (WMIS).  WMIS requirements and performance shall be verified by functional demonstration, and testing.  WMIS location shall be verified by inspection.  All testing and inspection shall be done in accordance with NAEC-91-8050, Certification Test Procedure, Shipboard Wind Measuring System.

4.6.18.6  Helicopter Control Station (HCS).  HCS size, shape, location, and field of view shall be verified by inspection.


4.6.18.6.1  HCS outfit.  HCS outfit shall be verified by inspection.

4.6.18.6.2  Means of escape and access to the HCS.  Means of escape and access shall be verified by inspection.

4.6.18.6.3  Acoustic insulation of the HCS.  HCS acoustic insulation shall be verified by inspection.

4.6.18.6.4  HCS interior lighting.  HCS interior lighting shall be verified by testing.

4.6.18.6.5  HCS supplemental facilities.  HCS supplemental facilities requirements and performance shall be verified by functional demonstration and testing.  

4.6.18.7  Communication system.  Communication system requirements and performance shall be verified by functional demonstration and testing.  

4.6.18.7.1  Primary UHF radio.  Primary UHF radio requirements and performance shall be verified by functional demonstration and testing.  Primary UHF radio location shall be verified by inspection.

4.6.18.7.2  Sound powered telephones.  Sound powered telephone requirements and performance shall be verified by functional demonstration and testing.  Sound powered telephone location shall be verified by inspection.

4.6.18.7.3  Supplemental communications systems.  Supplemental communications systems requirements and performance shall be verified by functional demonstration and testing.  Supplemental communications systems location shall be verified by inspection.

4.6.18.8  Navigational aids. TACAN requirements and performance shall be verified by functional demonstration, analysis, and testing.  TACAN location shall be verified by inspection.

4.6.18.9  Stowage.  Stowage requirements shall be verified by qualification analysis and inspection.

5. PACKAGING

5.1  Packaging. The packaging requirements shall be as specified in the contract.

6. NOTES

6.1 Definitions.

6.1.1 Regulatory body. The term “regulatory body includes ABS, USCG, FDA, USPHS, OSHA, FCC and any other industry or Government agency, which oversees the design and construction of the ship as required by Federal law or as specified in this specification.

6.1.2 Government. The Government is the United States Government.
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