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GROUP 0 GENERAL DESIGN AND CONSTRUCTION REQUIREMENTS 

000 GENERAL ADMINISTRATIVE REQUIREMENTS 

000.1 General 

These Specifications and the accompanying plans describe the design and construction of one 

110'×28'×12'-7" Pilot Station Boat. The vessel shall be a twin-screw, semi-displacement hull, 

with comfortable accommodations for four (4) crew and up to eight (8) pilots, and shall be 

similar in many aspects to the 104' Pilot Station Boats California, San Francisco, and Drake. 

The new vessel design has been lengthened compared to the prior Station Boats to 5 

accommodate a new hybrid propulsion plant and California Air Resource Board (CARB) 

compliant engine emissions control equipment. Scheduled endurance shall be seven (7) days 

including transit to/from as well as loitering on station, 11 nautical miles SW of the Golden 

Gate Bridge. Design emphasis is placed on sea kindliness, stability, crew comfort, and ability 

to perform the intended functions. Care shall be taken to provide general safety, economy, and 10 

ease of maintenance in the vessel’s construction. 

These Technical Specifications and associated Contract Drawings form the basis of the 

Contract Design Package. Additional detail design such as, but not limited to, lofting, spooling, 

and foundations will be required of the Contractor to fully define the construction details. 

These Specifications do not mention every minor detail of construction and equipment; the 15 

omission of such mention will not relieve the Contractor of their obligation to furnish, without 

extra cost, all items which are implied or necessary to complete the vessel in accordance with 

good shipbuilding practice. 

The Contractor shall furnish all materials, labor and equipment required for the construction 

of the vessel and called out or referred to in these plans and Specifications, in accordance with 20 

good shipbuilding practice; excepting only those items specifically identified as Owner-

furnished equipment, which, however, shall be installed by the Contractor in accordance with 

the recommendations of the manufacturer and tested by the Contractor to demonstrate 

successful operation. 

The provisions of Group 0 shall apply to all sections of the Technical Specifications and all 25 

addenda, appendices, and change-orders thereto, unless specifically exempted. In the event of 

a discrepancy between Group 0 and the provisions of other sections of these Technical 

Specifications, the provisions of Group 0 shall govern. 

The Contract Drawings shall be considered contractually binding. The Contractor shall be 

responsible for reviewing all drawings provided by the Owner. Any discrepancies discovered 30 

by the Contractor shall be brought to the immediate attention of the Owner for resolution. 

000.2 Order of Precedence 

In the case of inconsistency between requirements, the following order of precedence applies: 

• Contract. 

• Contract Technical Specifications. 

• Contract Drawings. 35 

Silence of one document with respect to details shown or described on another shall not be 

considered an inconsistency. Where differences appear between the plans and Specifications 
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or within them, the Contractor shall promptly notify the Owner, who will have the 

responsibility of resolving any discrepancy. 

000.3 Terms, Acronyms, Initialisms 

Throughout these Specifications, the terms “shall” and “must” designate requirements that are 40 

to be executed by the Contractor. 

The Contractor shall interpret terms, acronyms, and initialisms used throughout the 

specification as follows. 

ABS American Bureau of Shipping 

ACMS Alarm, Control, and Monitoring System 

ADA American with Disabilities Act 

AED automated external defibrillator 

AGM absorbent glass mat 

AIS Automatic Identification System 

ANSI American National Standards Institute 

ASTM ASTM, International (formerly American Society for Testing and Materials) 

AWS American Welding Society 

BOM bill of materials 

CAN controller area network 

CARB California Air Resource Board 

CFR Code of Federal Regulations 

CHC Commercial Harbor Craft 

Contractor The business or firm under contract to construct and deliver the vessel. 

CPVC chlorinated polyvinyl chloride 

CRES corrosion-resistant steel 

DEF diesel exhaust fluid (aqueous urea solution) 

DPF diesel particulate filter 

DWL design waterline 

ECS Editron Control System 

EPA United States Environmental Protection Agency 

EPIRB emergency position-indicating radiobeacon 

FCC Federal Communications Commission 

FCU fan coil unit 

FFU full follow-up 

FO fuel oil 

FRL filter regulator lubricator 

GFCI ground fault circuit interrupting 

GPS Global Positioning System 

HMI human-machine interface 

HVAC heating, ventilation, and air conditioning 

HP horsepower 
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HPU hydraulic power unit 

IACS International Association of Classification Societies 

IEEE Institute of Electrical and Electronics Engineers 

IMO International Maritime Organization 

ISO International Standards Organization 

LED light-emitting diode 

LVP low-voltage protection 

LVR low-voltage release 

MRBF marine rated battery fuse 

MCR maximum continuous rating 

MDFT minimum dry film thickness 

ME Main Engine 

MOB man overboard 

MRC moisture rejection closure 

MSD marine sanitation device 

Naval Architect Glosten 

NEMA National Electrical Manufacturers Association 

NFU non-follow-up 

Owner San Francisco Bar Pilots Association 

pcf pound-force per cubic foot 

PLB personal locator beacon 

PLC programmable logic controller 

PoE power over ethernet 

PTI power take in 

PTO power take off 

PTT push-to-talk 

prepare To develop or produce data or information for submittal and/or distribution to the 

Owner, or to regulatory bodies. 

Provide To design, purchase, install/integrate into the vessel, test and verify proper function 

for intended use. 

OEM original equipment manufacturer 

RPM revolutions per minute 

SAE Society of Automotive Engineers 

SCR selective catalytic reduction 

SNAME Society of Naval Architects and Marine Engineers 

STW speed through water 

SWBS Ship Work Breakdown Structure 

TVA torsional vibration analysis 

UHMW ultra-high molecular weight polyethylene 

UL Underwriters Laboratories 

USCG United States Coast Guard 

VAC volts alternating current 
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VCA voluntary compliance agreement 

VDC volts direct current 

VFD variable frequency drive 

VHF very high frequency 

000.4 Contract Drawings and Reference Drawings 

The vessel shall be constructed in accordance with these Specifications and the Contract 

Drawings listed in Appendix A. Whenever reference is made in these Specifications by use of 45 

such terms as “as shown on the drawings” or “as shown on the plans,” it refers to the drawings 

and attached material lists as listed in Appendix A. 

Drawings were revised to incorporate keel coolers into the design from the initial Rev(-) 

release. Only drawings that materially affected scope were revised, added, or deleted from the 

Contract Drawings in Appendix A. There may be small discrepancies in backgrounds or details 50 

in drawings which were not revised.  

The Contract Drawings represent a new 110' vessel design inspired by existing 104' vessels 

previously designed and built by Marine Construction and Design Co. Seattle (MARCO). The 

MARCO plans are called Reference Drawings and are listed in Appendix B. The Reference 

Drawings are provided for information only to the Contractor in good faith to ensure as much 55 

uniformity with the existing vessels as possible. Production related details may be somewhat 

flexible to suit the Contractor’s shipyard facilities and practices. Although multiple vessels 

have been successfully constructed using the original MARCO lofting package, the Owner and 

Naval Architect can take no responsibility for the accuracy of the parts or suitability of this 

package to the Contractor’s building methods. The package shall be used solely at the 60 

Contractor’s risk. 

The Owner will make available all Contract Drawings in AutoCAD (*.dwg) or Rhinoceros® 

(*.3dm) file format for the Contractors use during, and only during, this vessel build. These 

files shall not be used for any other purposes outside the scope of this vessel’s construction 

program. The Specifications, Contract Drawings, and Reference Drawings remain the 65 

exclusive property of the Owner and Naval Architect. 

Additional reference information relating to the Owner-furnished equipment shall be furnished 

to the Contractor by the Owner for use and reference during preparation for construction. 

Certified data from the vendors shall be used during construction. 

000.5 Regulations and Standards 

Table 0-1 lists the regulations and standards referenced in these Specifications. The Contractor 70 

shall reference the most recent edition of all regulations or standards cited in these 

Specifications. 

Table 0-1 Referenced regulations and standards 

1. 46 Code of Federal Regulations (CFR) §170.170, Weather criteria. 

2. 46 CFR §170.173, Criterion for vessels of unusual proportion and form. 

3. 46 CFR Subchapter C, Uninspected Vessels. 

4. 46 CFR Subchapter F, Marine Engineering. 
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5. American Bureau of Shipping (ABS), Rules for Building and Classing High Speed 

Craft. 

6. ASTM International (ASTM) F683, Standard Practice for Selection and Application of 

Thermal Insulation for Piping and Machinery. 

7. ASTM F707, Standard Specification for Modular Gauge Boards. 

8. ASTM F721, Standard Specification for Gauge Piping Assemblies. 

9. ASTM F992, Standard Specification for Valve Label Plates. 

10. ASTM F994, Standard Specification for Design and Installation of Overboard 

Discharge Hull Penetration Connections. 

11. ASTM F1000, Standard Practice for Piping System Drawing Symbols. 

12. ASTM F1166, Standard Practice for Human Engineering Design for Marine Systems, 

Equipment, and Facilities. 

13. ASTM F1321, Standard Guide for Conducting a Stability Test (Lightweight Survey 

and Inclining Experiment) to Determine the Light Ship Displacement and Centers of 

Gravity of a Vessel. 

14. ASTM F3353, Standard Guide for Shipboard Use of Lithium-Ion (Li-ion) Batteries. 

15. American Welding Society (AWS) AWS D1.1/D1.1M:2020, Structural Welding Code 

— Steel. 

16. California Air Resource Board, Final Regulation Order, Commercial Harbor Craft 

Regulation, 2022. 

17. International Association of Classification Societies (IACS) Recommendation No. 47, 

Shipbuilding and Repair Quality Standard. 

18. Institute of Electrical and Electronics Engineers, Inc. (IEEE) Std 45-2002, 

Recommended Practice for Electrical Installations on Shipboard. 

19. IEEE 45.8, Recommended Practice for Electrical Installations on Shipboard—Cable 

Systems. 

20. IEEE Std 45.2-2011, IEEE Recommended Practice for Electrical Installations on 

Shipboard–- Controls and Automation. 

21. International Maritime Organization COLREGs 72, Convention on the International 

Regulations for Preventing Collisions at Sea. 

22. International Organization for Standardization (ISO) 4406:2021, Hydraulic fluid 

power, Fluids, Method for coding the level of contamination by solid particles. 

23. ISO 14726, Ships and marine technology – Identification colours for the content of 

piping systems. 

24. ISO 20283-5:2016, Mechanical vibration, Measurement of vibration on ships, Part 5: 

Guidelines for measurement, evaluation and reporting of vibration with regard to 

habitability on passenger and merchant ships. 

25. ISO 28521-2009, Ships and marine technology, Hydraulic oil systems, Guidance for 

grades of cleanliness and flushing. 

26. Underwriter Laboratories Inc. (UL) UL 489, Molded-Case Circuit Breakers, Molded-

Case Switches, and Circuit-Breaker Enclosures. 

27. UL 508A, Standard for Safety Industrial Control Panels.  
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000.6 Contract Schedule 

In order to plan for orderly work performance, and to assure the Owner of a detailed program 

for Contract requirements, the Contractor shall develop and submit the following schedules to 75 

the Owner’s Representative for approval: 

A. Master Construction Schedule, provided in accordance with the applicable sections of 

the Vessel Construction Agreement. 

B. As soon as practicable, but in no case later than 30 days following contract award, a 

master construction schedule shall be prepared providing dates for principal 80 

construction activities, prefabrication work, erection sequence, machinery installation, 

outfitting, testing, launching, trials and delivery. Updates of this schedule shall be 

furnished at least once a month to the Owner’s Representative, along with identification 

of problem areas and plans for resolution of problems. 

C. Contractor’s Working Drawing Schedule. 85 

D. As soon as practicable, but in no case later than 30 days following contract award, a 

working drawing schedule shall be prepared defining the number and types of working 

drawings (hull, mechanical and electrical) to be prepared by the Contractor and 

describing those details necessary for compliance with the Contract Drawing and 

Specifications.  90 

E. Test Schedule. 

F. All structures and systems shall be tested in accordance with the requirements of these 

Specifications, see Section 090. To this end, and when work has progressed 

sufficiently, a test schedule shall be prepared by the Contractor. 

All schedules shall be revised whenever necessary, and the Contractor shall keep the Owner’s 95 

Representative fully informed with regard to schedule changes, anticipated delays and reasons 

for such revisions. 

000.7 Equivalent Equipment 

Materials, equipment and workmanship involved in the construction of the vessel shall be of a 

quality equivalent to that found on the Owner’s vessels California, San Francisco, and Drake. 

Names of manufacturers, suppliers or trade designations given in these Specifications, Contract 100 

Drawings and material lists are intended to be definitive with no substitutions permitted 

without specific approval and authorization, unless the designation is followed by “or equal,” 

“or equivalent” or similar wording, in which case the designations used are intended to define 

the general characteristics of design, quality and construction of the items so designated. Where 

equivalents are used, they shall not be inferior in any respect to the designated items used in 105 

the specifications, and the judgment of the Owner’s Representative in this regard shall be 

conclusive. Interference or design changes which result from such substitutions shall be 

resolved by the Contractor at their own expense. 

If Contractor desires to use equivalents, Contractor shall propose, in writing, equivalent 

substitutions to these selections with descriptions of the equivalent materials, equipment, and 110 

workmanship for the Owner’s approval prior to ordering. The Owner’s decision on the 

acceptability of a substitution shall be final. The Contractor shall be responsible for all impacts 

due to substitutions. 
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000.8 Single Source Vendors 

The shipyard shall contract with Danfoss and Northern Lights as single source vendors (SSVs) 

and integrators. 115 

In addition to providing the equipment and systems described in the following sections, the 

SSVs shall be contracted to provide all necessary engineering and construction support and 

troubleshooting required throughout the design, construction, and trials of the vessel. 

000.8.1 Propulsion and Genset SSV 

Northern Lights, as the Propulsion and Genset SSV, shall be responsible for providing the 

following equipment: 120 

• Ship service diesel generators, as described in Section 311.1. 

• Ship service diesel generator diesel particulate filters, as described in Section 563.2. 

• Propulsion rafts, including: 

o Raft and mounting bracket structural assemblies, as described in Section 181. 

o Main engines, as described in Section 233. 125 

o Gearboxes, including master clutch and hybrid gearbox, as described in 241. 

o Lo-Rez soft mount system, including resilient mounting feet, rubber torsional 

coupling, spacer spool, and shaft hub. 

o Propulsion motor integration, as described in Section 235. Propulsion motors are 

purchased by the Contractor from the Electrical SSV to be integrated by the 130 

Propulsion and Genset SSV. 

• Propulsion controls, as described in Section 411.1. 

Contact: 

Conor McKillop 

Area Manager – Western Region 135 

Northern Lights, Inc. 

M: +1 (206) 321-3047 

cmckillop@northern-lights.com 

000.8.2 Electrical SSV 

Danfoss shall be responsible for the following equipment and systems as the Electrical SSV: 

• Main DC switchboard. 140 

• Battery energy storage system (lithium-ion batteries), and associated conversion 

equipment. 

• Transformer for DC switchboard to AC switchboard feed, and associated conversion 

equipment. 

• Propulsion motors 145 

• Editron Control System for control and monitoring of parallel hybrid system and 

SSDGs. 
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Contact: 

Mike Shafar 

Senior Sales Development Manager – Americas 150 

Danfoss LLC 

M: +1 (847) 219-8298 

mike.shafar@danfoss.com 

001 CARE OF THE VESSEL 

The Contractor shall bear total responsibility for protection of the vessel until delivery to the 

Owner and acceptance of the vessel in accordance with the Contract. 155 

The Contractor shall maintain in good condition all parts of the vessel throughout the 

construction period, taking special measures where necessary to prevent wear, damage, 

corrosion, or other deterioration. Prior to delivery, the Contractor shall correct any such defects 

that develop. 

The Contractor shall maintain a comprehensive and effective system of fire prevention, fire 160 

detection, and firefighting while the vessel is in the Contractor’s custody and shall develop a 

fire protection plan that describes the protections provided to personnel and vessel. 

The Contractor shall periodically inspect all spaces and tanks below the waterline when the 

vessel is floating and shall provide readily available pumps in case flooding is detected. 

The Contractor shall maintain rigid control of welding and grounding to protect the hull and 165 

its systems and appendages throughout the time that the vessel is in the Contractor’s custody, 

until delivery and acceptance of the vessel. The Contractor shall observe the following 

requirements: 

A. Never use any welding power source used on the vessel for any other vessel or 

structure. 170 

B. Ground (return) cables attached to the vessel shall never ground to any other vessel or 

structure. 

C. Completely insulate all welding cable, electrode or ground, and never permit to drop 

into water. 

D. Tightly secure grounding lugs to grounding plates and thoroughly clean contact 175 

surfaces to base metal. 

E. Maintain a fire watch whenever burning or welding is carried out. 

F. Provide, and at all times maintain, at least two (2) means of access and egress to and 

from the vessel (and any portion of it under construction). 

070 GENERAL REQUIREMENTS FOR DESIGN AND CONSTRUCTION 

070.1 Vessel Characteristics 

Table 0-2 Vessel principal characteristics 180 

Length, overall 110'-2" 

Length, waterline 103'-7" 

Beam over fenders 29'-1" 
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Beam, molded 28'-2" 

Depth, molded 12'-7" 

Draft, maximum 9'-0" 

Gross Registered Tonnage < 200 GRT 

Maximum Fuel Capacity  8,270 gal 

Fresh water Capacity  1,370 gal 

Pilot Accommodations 8 persons 

Crew Accommodations 4 persons 

Estimated Speed (100% rated BHP) 14.5 knots 

Endurance, fuel (at 12 kts cruising speed) 8 days  

070.2 General Arrangement 

The vessel’s general arrangement and appearance is as indicated on Contract Drawing 

22115.01-070-01. 

The Pilothouse and adjoining bridge wings shall be located forward and half level above the 

Main Deck. Hinged pilot boarding platforms shall be located outboard of each bridge wing. 

The space below the Pilothouse Deck shall be utilized as a flume type anti-roll tank. 185 

The deckhouse shall be inserted into the Main Deck level behind the Pilothouse. It shall include 

a Lounge/Mess and a Galley. Three (3) inclined ladders shall be installed to provide access up 

to the Pilothouse and down to the pilot and crew accommodations. 

Below the Main Deck, the vessel shall be divided by five (5) watertight bulkheads. The 

following spaces shall be constructed: a Forepeak, a forward storeroom, a pilots' berthing 190 

space, the Engine Room, the Battery Room, a crew’s accommodation space, a Steering Gear 

Room, one pair of potable water wing tanks, and one pair of fuel oil day wing tanks. 

Double bottom tanks shall include a pair of fuel oil storage tanks, a grey water tank, a sewage 

tank, and a waste oil tank. The double bottom space below the battery room shall be a 

watertight void. 195 

A rigid inflatable boat (RIB) rescue boat shall be stowed on a hinged cradle aft, which may be 

lowered into the transom launch ramp using hydraulic powered cylinders. The console of the 

rescue boat shall be covered with a canvas cover equivalent to the covers on the existing boats. 

070.3 Regulatory Requirements 

The vessel will not be classed with a Classification Society. The steel structural work has been 

designed to ABS standards, per ABS Rules for Building and Classing High Speed Craft, 2023. 200 

The mechanical and electrical systems shall be per the Contract Plans and as delineated in these 

Specifications. 

The vessel as delivered shall comply with all applicable laws of the United States and the 

requirements of all regulatory bodies, including, but not limited to the rules listed below, and 

in force at the time of delivery: 205 

• 46 CFR Subchapter C, “Uninspected Vessels.” 

• 46 CFR Subchapter E, “Load Lines.” 
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• 46 CFR Subchapter G, “Documentation and Measurement of Vessels.” 

• Federal Communications Commission Rules. 

• US Public Health Service Regulations. 210 

• International Convention for the Prevention of Pollution from Ships (MARPOL), 

1973 with Protocol of 1978. 

• California Air Resources Board, “Commercial Harbor Craft Regulation” (CARB 

CHC). 

All necessary certificates and documents indicating compliance with the foregoing 215 

requirements and regulations shall be obtained by the Contractor at the Contractor’s expense 

and furnished to the Owner at delivery. These certificates include, but are not limited to: 

• US Certificates of Admeasurement, both Domestic and International. 

• FCC Certificates for radios. 

• Certificate of Documentation. 220 

• Stability Letter. 

• Load Line Certificate. 

The Certificates of Admeasurement obtained by the Contractor from the United States Coast 

Guard (USCG) (or approved Classification Society), shall certify gross and net tonnage under 

both the domestic measurement system and the International Tonnage Convention. The 225 

domestic admeasurement received shall be less than 200 Gross Register Tons (GRT). A 

preliminary tonnage plan has been included in the Contract Plans for reference. The final 

submitted tonnage plan and/or calculations required for admeasurement shall be prepared and 

submitted at the Contractor’s expense, and, in addition, submitted to the Owner’s 

Representative for information. 230 

Any changes which may be required by modifications to rules or regulations made subsequent 

to contract award which involve either an increase or a decrease in contract price will be 

negotiated as a change under the Contract. 

All correspondence between the Contractor and the regulatory bodies shall be provided to the 

Owner on the date when such correspondence was sent or received. 235 

070.3.1 CARB CHC Regulations 

CARB CHC regulations require that the cleanest available engine suitable for its duty and 

purpose be installed. In general this requires an EPA Tier 4 engine to be used for engines with 

a power over 600 kW, and marinized EPA Tier 4 Final engines to be used as available for 

engines under 600 kW. If no marinized EPA Tier 4 Final engines or marine EPA Tier 4 engines 

are available for a specific power rating and application, marine EPA Tier 3 engines must be 240 

used. 

CARB verified Level 3 diesel particulate filters (DPFs) must also be installed if available, 

either as a part of the engine manufacturer’s EPA approved aftertreatment package or supplied 

from a 3rd party and installed after the engine’s EPA approved aftertreatment. 

The MAN D2862 LE43B main engines specified in Section 233 include all aftertreatment to 245 

fully comply with CARB CHC regulations. 
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These specifications are written with the understanding that EPA Tier 3 Northern Lights 

M200A13 gensets specified in Section 311.1 qualify as the cleanest available engine with a 

variable speed generator EPA certification, since no equivalent EPA Tier 4 Final engines are 

available. The DPFs specified in Section 563.2 bring the SSDGs into CARB CHC compliance.  250 

Prior to ordering the gensets for each vessel, the Contractor shall canvas available engines 

certified by the EPA for variable speed genset use in the ~200 ekW power range and confirm 

with CARB that the gensets specified in Section 311.1 are compliant with the regulations prior 

to ordering the gensets or laying the keel. 

It should be noted that the applicability of the most stringent engine availability requirement 255 

is based on the keel lay date of the vessel. Caution should be taken if ordering the gensets 

before laying the keel is necessary based on lead times and the proposed build schedule. 

070.4 Launching and Drydocking 

The vessel shall be launched and outfitted in a depth of water sufficient to ensure that the vessel 

is not grounded at any time. The Contractor shall be responsible for the safe launching of the 

vessel. 260 

Prior to delivery, and before trials, if the vessel has been in the water for more than 60 days, it 

shall be drydocked and the bottom shall be cleaned and painted to provide the specified anti-

fouling paint thickness. 

If, at any time prior to formal acceptance of the vessel, the Owner has reason to believe that 

the vessel has been strained, grounded or in any manner damaged, they may require the vessel 265 

to be drydocked and necessary repairs made at the Contractor’s expense. 

071 ACCESS AND MAINTENANCE 

Access arrangements for routine inspections, cleaning, and painting shall be provided for all 

compartments and other vessel spaces by means of permanent ladders, doors, manholes, 

hatches, and bolted plates. 

Partial obstruction or other restriction of access openings by pipes, valves, or other fittings 270 

shall be avoided to the extent practicable. 

Special consideration shall be given to vessel’s engine and machinery layout and design to 

facilitate clear and easy access for maintenance, removal/replacement, and cleaning. Access 

arrangements shall consider, specifically: coolers, small (non-integral) tanks, electrical panels, 

valves, pumps, and other machinery items. 275 

Battens, gratings, and protective casings around pipes shall be readily removable. Access 

closures shall be provided with proper gaskets, cover plates, fasteners, hinges, clasps, and locks 

as appropriate. 

Padeyes and lifting fittings shall be provided and attached to adequate structure, to permit 

equipment and machinery removals and installations. 280 

Permanent fittings shall not be installed in a manner that obstructs or restricts paths for removal 

of machinery or equipment. 

Passageways shall have a clear width (distance between protuberances) of at least 28". 
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073 SOUND AND VIBRATION ISOLATION 

Reduction and control of noise and vibration are an important element of this vessel. In general, 

the Contract Plans detail a vessel whose noise environment is deemed acceptable to the Owner. 285 

With good Contractor practices and attention to the installation of noise control materials, it is 

expected that any vessel built from these drawings will have an acceptable noise environment. 

The Contractor shall be required to carefully survey the existing Station Boats and to consult 

with Noise Control Engineering, of Billerica, MA to identify and understand various noise 

abatement installation details which may not appear on the Contract and Reference drawings. 290 

In later sections of these Specifications, certain measures are called for to reduce noise levels 

and vibrations in the ship under operating conditions. These include the use of floating floors, 

sound isolation mounts under selected machinery such as main engines, auxiliary engines, air 

compressors and ventilation fans, and the details to be used in heating and ventilation 

ductwork. In addition, noise control treatment is called for in the machinery space, steel shell 295 

and bulkheads, and other areas of the ship. If the Contractor modifies the specifications, 

materials or construction drawing design, the Contractor shall assume the responsibility of 

proving the vessel meets the Owner’s noise and vibration requirements at delivery. 

The Owner’s noise and vibration requirements are listed in Section 073.1. 

During all phases of the construction, the Contractor shall give careful consideration to 300 

operating noise levels and shall adopt reasonable measures to keep them as low as possible. 

Noise and vibration measurements shall be taken during trials to verify the requirements have 

been met. Additional details are provided in Section 090.6. 

073.1 Noise and Vibration Requirements 

Noise levels shall not exceed 65 dB(A) in the wheelhouse, Lounge/messroom and forward 

berthing areas. Aft berthing areas are not to exceed 70 dB(A). These noise limits apply over 305 

the full range of operating speeds. 

Structural vibration shall not cause fatigue damage or limit the functionality of shipboard 

machinery and equipment. Habitability vibration levels shall be per Table 0-3 at all operating 

modes. Levels of vibration which exceed 6 mm/sec, calculated in accordance with ISO 20283-

5:2016, shall be reviewed solely by the Owner relative to their acceptability. These vibration 310 

limits apply over the full range of operating speeds. 

Table 0-3  Machinery-induced noise criteria 

Deck Compartment 
Criteria, 
dB(A) 

Pilothouse Pilothouse 65 

Main Galley - 

Main Lounge/Mess 65 

Hold Crew Berthing 65 

Hold Engine Room - 

Hold Pilot Berthing 65 
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074 WELDING 

074.1 General 

Weld material shall be of brands approved by ABS for the proposed application. Welding shall 

be accomplished only by welders certified by ABS. 

Welds shall be sound, thoroughly fused to the base metal, have a regular and uniform surface 315 

accomplished by grinding where necessary, to present a good appearance and be free from 

overlap, undercut and gas holes. Extra weld passes will not be permitted to cover poor welding. 

Any rejected or substandard welding will require veeing out and rewelding. 

The quality of the structural welding shall be monitored and controlled by the use of an orderly 

spot-checking procedure using established radiographic or ultrasonic techniques throughout 320 

work progress. This is particularly important in the early stages of construction. The resulting 

films shall be made available as promptly as possible to the Owner’s Representative. 

Welding standards, procedures and sequences shall be in accord with the best current practice, 

subject to the approval of the Owner and shall meet the requirements of the American Bureau 

of Shipping. 325 

Careful consideration shall be given to assembly sequence and the overall shrinkage of plate 

panels and assemblies, resulting from the processes employed. Welding shall proceed 

systematically with each welded joint being completed in correct sequence without undue 

interruption. Where practicable, welding shall commence at the center of a joint and proceed 

outwards or at the center of an assembly and progress outwards towards the perimeter so that 330 

each part has freedom to move in one or more directions. 

Temporary welds incident to erection shall be carefully removed and flushed off by chipping 

or grinding. 

Intermittent welding may be used where appropriate to minimize distortion and where oil-

tightness or watertightness is not required. However, intermittent welding shall not be used in 335 

locations exposed to the weather or water. Double continuous “seal” welding shall be used on 

all elements in bilge, tank and void spaces which will be inaccessible for visual inspection, 

cleaning and maintenance. Elsewhere, double continuous welding shall be used as required for 

strength and fatigue mitigation. Materials, equipment, and workmanship shall be subject to 

Owner approval. 340 

Structural welding will be carried out in such sequence as to compensate for shrinkage as the 

work progresses, prevent locked in stresses, and minimize distortion. 

Structural steel may be manual or machine welded, depending on the Contractor’s standard 

practice. 

Welds shall be neatly finished, with all spatter and slag removed, and ground flush where 345 

required. 

Welding bead sizing, lengths, and spacings shall be in accordance with ABS Rules for Building 

and Classing High Speed Craft, 2023. 
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074.2 Preparation 

The preparation of plate edges shall be accurate and free from blemishes. Joints shall be 

properly aligned and closed or adjusted before welding. Means shall be provided for holding 350 

the work in proper alignment without rigid restraint during welding operations. Excessive force 

shall not be used in fairing and closing the work. Where excessive gaps exist between surfaces 

or edges to be joined, the corrective measures adopted shall be to the satisfaction of the Owner. 

Before a manual sealing run is applied to the back of the weld, the original root run shall be 

cut back to sound metal. 355 

Joint edges shall be scratch-brushed (or other acceptable method) immediately before welding 

to remove oxide or adhering films of dirt and filings. 

074.3 Cleanliness and Environment 

The surfaces in way of all parts to be welded shall be made clean, dry, and free from grease 

and other contaminants that might adversely affect weld quality, by cleaning with suitable 

chemicals or solvents. 360 

The welding environment shall be in accordance with AWS D1.1, Section 5.12. Adequate 

protection shall be provided where welding is required to be carried out in exposed positions 

in wet, windy, or cold weather. Special precautions shall be taken to protect the building area 

from contamination by dissimilar metals (e.g., iron, steel, and copper). 

074.4 Tack Welding 

Consumables for tack welding shall be of the same grade as those used for the main weld. 365 

Tack welds that are to be retained as part of the finished weld shall be clean and free from 

defects before being incorporated into the weld. 

Care shall be taken when removing tack welds used for assembly to ensure that the material of 

the structure is not damaged. 

Any defects in the structure resulting from the removal of temporary attachments shall be 370 

prepared, welded, and ground smooth so as to achieve a defect-free repair. 

074.5 Alignment and Fit 

Workmanship shall result in fair lines and smooth surfaces. 

Structure shall fit tightly without excessive gaps between seams, buckles, kinks, or other 

surface irregularities. 

Care shall be taken to obtain good alignment of structural members, particularly where such 375 

members oppose each other on opposite sides of bulkheads or decks. Alignment shall comply 

with the tolerances specified in the IACS Rec. No. 47, Shipbuilding and Repair Quality 

Standard. Additionally, any cases where misalignment exceeds half the thickness of the thicker 

member shall be considered deficient and require correction. Where discontinuities of structure 

are unavoidable, suitable brackets or other reinforcement shall be installed. 380 
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The Contractor shall take every precaution to keep distortion and welding stresses to a 

minimum. Excessive unfairness in plating may be corrected by local spot-heating and 

quenching. Deviation and distortion of structural material shall, in general, be within the 

tolerances prescribed in IACS Rec. No. 47. Hull plating and all decks, interior and exterior, 

shall have a maximum deformation of ⅛" between frames or stiffeners. 385 

Shims, liners, “dutchmen,” or “sleepers” shall not be used for correcting improper fit. Clamps 

with wedges or strong-backs used for this purpose shall be suitably arranged to allow freedom 

of lateral movement between adjacent elements. Welded temporary attachments used to aid 

construction shall be removed carefully. 

075 MATERIALS 

Materials, machinery, and equipment provided by the Contractor shall be new, of current 390 

manufacture, and currently supported by spare parts readily available in the United States of 

America. 

Materials, machinery, and equipment provided by the Contractor shall be of commercial 

marine quality, in full conformity with the technical requirements of this specification, and 

suitable for the intended use. All materials required to meet USCG requirements shall be 395 

ordered with that requirement clearly stated in purchase orders and certificates of compliance 

shall be furnished to the Owner. 

Materials shall be ordered to recognized standard sizes wherever possible to facilitate 

replacement or repair. As far as practicable, all items of a class, for example valves, shall be 

ordered from one manufacturer in order to facilitate the stocking of repair parts and to support 400 

the Owner’s standardization process. 

Critical vessel equipment shall have technical service available in California. Critical vessel 

equipment consists of main engines, gensets, and steering gear. All other systems shall have 

technical support available in the United States of America. 

All galvanizing shall be done by the hot-dip process. Touch-up using Galvicon is acceptable. 405 

The Contractor shall provide suitable facilities and exercise proper diligence in connection 

with the storage, handling and installation of both Owner-furnished and Contractor-furnished 

materials and equipment. Machinery and other components subject to damage or deterioration 

from exposure to weather or excessive heat, cold or humidity shall be placed in suitable 

warehouses. Special attention shall be given to manufacturers' installation instructions. 410 

All components of the vessel shall be maintained in good condition throughout the construction 

period. Special measures shall be taken where necessary to prevent wear, damage, corrosion 

or other deterioration. Any such defects that develop shall be corrected by the Contractor prior 

to delivery. 

Stainless steel shall be 316L alloy, unless noted otherwise on the drawings. Dissimilar metals 415 

(not electrolytically compatible) shall not be directly joined. Electrolytic corrosion shall be 

prevented by insulating dissimilar metals from one another by way of gaskets, washers, 

sleeves, or bushings made of insulating materials. 

Except for machinery foundation shims, faying surfaces between materials (i.e. metals, 

laminates, or any combination thereof), shall be protected by the use of bedding compound(s) 420 
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plus one coat of primer. Faying surfaces between wood and other materials shall be protected 

by use of wood preservative-fortified bedding compound. 

076 WEIGHT AND STABILITY 

The vessel is designed to meet the following stability criteria in all loading conditions at trims 

ranging from 1 degree aft to 1 degree forward. 

• 46 CFR 170.170 – Weather criteria. 425 

• 46 CFR 170.173(b) – Righting energy. 

Any changes proposed to the design or developments during construction which significantly 

modify the weight and/or center of gravity or the hull shape shall be evaluated against these 

criteria by the Contractor, at the Owner’s request. 

077 SAFETY  

The vessel design shall reflect system and personnel safety considerations, including the 430 

elimination or minimization of the potential for human error during operation and maintenance, 

under routine, non-routine, and emergency conditions. System safety shall be integrated into 

the design to avoid hazardous manual handling operations as far as reasonably practicable and 

shall limit activities to the required range of physical capabilities. Human-machine interfaces 

shall minimize the potential for and the consequences of human error. 435 

Safety guards shall be installed over the unprotected moving parts of rotating or oscillating 

equipment and machinery that could pose a hazard to personnel. 

078 SPARE PARTS AND SPARE TOOLS 

As each new machinery/equipment item is ordered, the Contractor shall submit to the Owner 

a list in Microsoft Excel format of the manufacturer’s recommended spare parts and special 

tools. The list shall include the unit price of each spare part and the manufacturer’s part number 440 

and include diagrams or drawings, as necessary. The Owner reserves the right to procure any 

items from the list at the unit price and procured by the Contractor, submitted by change order 

to the Owner. 

All spare parts and special tools shall be placed onboard the vessel prior to delivery. 

085 WORKING DRAWINGS AND ENGINEERING 

085.1 Contractor Engineering 

The Contractor shall perform the engineering, design, calculation, and investigative work 445 

necessary, and develop all working drawings needed for construction, outfitting, testing, and 

delivery of the vessel, as well as all other required deliverables (e.g. stability letter, 

certifications, reports, etc.). This encompasses all efforts required by USCG for approval. This 

also encompasses consultation with Noise Control Engineering, Inc. relative to noise 

abatement construction details (see Section 073). Specifications, design details and/or 450 

materials for noise abatement developed in consultation with Noise Control Engineering shall 

be provided to the Owner as they are developed. 
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Engineering work performed by the Contractor and/or any subcontractors shall be available to 

the Owner for review and comment throughout the design development. 

085.2 Working Drawings 

The Contractor shall develop working drawings for all hull, mechanical, and electrical, and 455 

electronic and outfit items identified by the Contract Drawings and this specification, using a 

numbering convention that follows the breakdown structure outlined in this specification. 

Drawings shall include a bill of materials (BOM) of all major components defined in the 

drawing. Raw materials such as plate, extrusions, pipe, pipe fittings, hoses, and hose end 

fittings shall be labeled in the drawing and compiled in a BOM in the drawing or in a referenced 460 

material list. Drawings for which raw materials are not fully defined in the material list shall 

include a material schedule table in the drawing. The material schedule table shall provide the 

guidance necessary to procure parts and plumb and/or wire the system indicated and shall at a 

minimum include the information shown in the Contract Drawing material schedules. 

Materials and equipment shown on drawings shall include IDs corresponding to their entries 465 

in the BOMs. The IDs shall include the components breakdown number, component type 

identification, and component number, e.g. 533V01 for a valve in the potable water system. 

The Contractor developed IDs shall be based on the IDs in the Contract Drawings as a starting 

point, with further IDs developed as necessary to capture all components included in the BOM. 

BOMs and material schedules shall include the applicable industry codes and standards for 470 

materials, design specifications, electrical certifications, and other relevant aspects. 

Drawings shall include enough detail such that the system can be re-created from the drawings.  

Symbols on drawings shall conform to ASTM F1000, Standard Practice for Piping System 

Drawing Symbols. Other industry standards for drawing symbols may be proposed for Owner 

approval. 475 

085.3 Submittal and Review of Working Drawings 

Working drawings shall be submitted by the Contractor in Adobe Acrobat (pdf) format, and in 

native format(s) (AutoCAD, ShipConstructor, Cadmatic, etc.), if requested. Editable 

AutoCAD drawings submitted to the Owner will be used for Owner’s internal purposes only. 

Contractual review of drawings will be carried out electronically, by way of pdf files and 

Adobe Acrobat edit/comment functions. The Owner will review and return drawing comments 480 

to the Contractor, typically within 14 working days of receipt. Subsequent revisions will be 

reviewed by the Owner prior to the Contractor starting work on items affected by the revision. 

The above review process shall not relieve the Contractor of responsibility for any deviations 

from the Contract Drawings and/or the requirements of this specification unless the Contractor 

has called attention to such deviations in writing and requested Owner approval at the time of 485 

submittal. Similarly, the above review process shall not relieve the Contractor of responsibility 

for any errors or omissions. 
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085.4 Provided Documentation and As-Built Drawings 

The Contractor shall provide final revisions of all working drawings, termed As-Built 

Drawings, that represent the vessel as delivered. The Contractor shall update all working 

drawings and stamp or otherwise clearly mark “FINAL AS-BUILT” in the title block. The 490 

Contractor shall ensure that all As-Built Drawings accurately reflect the systems and 

arrangements of the vessel as finally completed and accepted by the Owner. 

Not more than 30 days after delivery of the vessel, the Contractor shall furnish Adobe Acrobat 

(*.pdf) and AutoCAD (*.dwg) files for all As-Built Drawings to the Owner. All drawings shall 

follow the general format of the Contract Drawings. An index of the As-Built Drawings 495 

furnished shall also be provided. 

The following items shall also be supplied with the vessel upon delivery: 

A. Two (2) copies of all machinery test documents with performance data recorded. 

B. Two (2) copies of the final, as faired, hull lines plan. 

C. One (1) complete set of approved drawings for the vessel. 500 

D. One (1) complete docking plan identifying three (3) unique block set arrangements. 

E. Manufacturer’s drawings and schematics, minimum three (3) copies of each document. 

F. Vendor and subcontractor drawings and schematics, minimum three (3) copies of each 

document. 

G. Machinery and equipment parts manuals, minimum three (3) copies of each document. 505 

H. Machinery and equipment operation manuals, minimum three (3) copies of each 

document. 

I. Machinery and equipment repair manuals, minimum three (3) copies of each document. 

J. Procedures to operate shipyard custom built and interfaced systems including 

machinery, controls, auxiliary, electrical, plumbing, and safety. Minimum three (3) 510 

copies of each document. The procedures shall include, but not be limited to: 

1. Welding disconnect and reconnect procedure. 

2. Deadship shutdown and startup procedure. 

3. DC panel backup power switching procedure. 

4. Manual ship/shore power switching procedure. 515 

5. Standard vessel startup procedure. 

6. Emergency steering and propulsion control procedure. 

7. RHIB cradle manual pump operation procedure. 

K. One (1) copy of all purchase orders. The purchase orders shall be grouped roughly by 

Ship Work Breakdown Structure (SWBS) section. The intention is that the Owner shall 520 

have all the information required to contract vendors, order spares, operate, and repair 

the vessel for the next 20 years. 

All final technical documentation referenced above shall be provided with the number of 

specified hard copies, and by digital form on a portable thumb drive. 
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089 VESSEL ACCESS 

The Owner or Owner-contracted personnel shall be granted unrestricted access to the vessel 525 

throughout the duration of the contract. As a condition of access, personnel attending the vessel 

under the terms of this sections will be required to carry their own insurance for Contractor’s 

liability coverage. Every effort will be made by attendees to minimize interference with the 

Contractor’s work. The Contractor shall be responsible for fixing, at the Contractor’s expense, 

any identified deficiencies deemed unsatisfactory by the Owner.  530 

090 INSPECTIONS, TESTS, AND TRIALS 

090.1 General 

Tests, trials, and related inspections shall occur in stages, such that problems associated with 

defective or improperly specified equipment, deficient designs, improper equipment 

installation or construction, or other causes, can be identified and remedied as early as possible. 

To that end, test programs and procedures shall be developed in writing for the following test 

stages, as applicable to each work item, material, equipment, or system to be tested: 535 

A. Shop tests. 

B. Construction inspections and tests. 

C. Operation and dock trials. 

D. Contractor’s sea trials. 

E. Acceptance trials. 540 

Any defects that develop or become apparent following these tests shall be repaired or 

otherwise resolved by the Contractor at their expense. 

All tests shall be conducted by the Contractor and/or its subcontractors at the Contractor’s 

expense. 

Tests shall be conducted during normal business hours and in accordance with the voluntary 545 

compliance agreement (VCA).  

The attendance and witnessing of tests by the Owner shall in no way relieve the Contractor of 

their contractual responsibilities and obligation as described in this specification. 

The Contractor shall also provide all personnel required to conduct the tests and to record the 

data. 550 

090.1.1 Hybrid System Trials and Tuning 

Throughout all trials stages, allowances shall be made for the assessment and tuning of hybrid 

system parameters. Representatives from Danfoss shall be available and onboard the vessel as 

required during testing and trials to assist with hybrid system troubleshooting, software 

modifications, and operation. Examples of parameters which may require tuning include 

variable speed genset responsiveness, transition and delays between conventional and power 555 

take-in (PTI) only operation, and utilization of the Energy Storage System (ESS). Input from 

Owner’s representatives shall be incorporated throughout hybrid system tuning, noting that the 

trials operation is not necessarily reflective of the actual vessel operation. 
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The contract with Danfoss shall provide a means for Danfoss to remain involved in support of 

the Owner for further tuning of parameters after formal acceptance of the vessels. 560 

Specific requirements for tests of hybrid systems are given in the following sections. 

090.2 Shop Tests 

Shop tests shall be conducted by the manufacturer for all major equipment, systems, and 

assemblies listed below for verification of proper manufacture, assembly, function, and 

conformity with performance criteria prior to shipment. The Contractor shall require 

inspections and tests as discussed in this subsection by way of contractual agreement with the 565 

manufacturer. 

Shop inspections and tests shall be conducted in accordance with the recommendations of the 

Society of Naval Architects and Marine Engineers (SNAME) Technical and Research Bulletin 

No. 3-39, Guide for Shop and Installation Tests (Reference 20), supplemented by any 

additional requirements of the regulatory bodies, the requirements of this specification, and the 570 

standard operating practices of the equipment manufacturers. 

Stage 1 of the test, trials, and inspections program shall consist of at least the following shop 

inspections and tests for the equipment items listed below: 

A. Main engines. 

B. Generators. 575 

C. AC and DC switchboards and panelboards. 

D. Battery banks. 

E. Propulsion control systems. 

Generators shall be load tested using load bank(s) with adequate capacity to fully load each 

generator at its rated capacity. The load bank(s) shall be suitable for performing transient 580 

response tests and verifying governor and associated control system settings, safety trips, and 

interlocks. 

Shop test reports shall be submitted to the Owner prior to shipment from the manufacturer. 

090.3 Construction Inspections and Tests 

Construction inspections and tests are static demonstrations that precede operational testing. 

These tests and inspections shall verify that equipment, systems, and fabricated construction 585 

materials are installed in accordance with the detail design and the requirements of the 

manufacturer, regulatory bodies, and this specification. 

Construction inspections and tests shall be conducted in accordance with the recommendations 

of the applicable regulatory bodies and equipment manufacturers, and the requirements of this 

specification. 590 

Stage 2 of the test and trial program shall consist of at least the following inspections and tests, 

conducted in accordance with Owner-approved test memoranda: 

A. Cleanliness tests to verify cleaning and flushing of all piping systems fabricated and 

installed by the Contractor. 
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B. Hydrostatic testing (and/or pneumatic testing, where permitted) of all piping systems 595 

fabricated and installed by the Contractor. 

C. Insulation resistance testing and point-to-point verification electrical cables and 

connections installed by the Contractor. 

D. Propulsion drive train alignment testing on Lo-Rez vibration mounts. 

E. Static load testing of all load-bearing hull and/or fittings, including but not limited to 600 

padeyes, cleats, bitts, and chocks with a rated safe working load greater than 2,000 lbs. 

F. Pressure testing of structural and independent tanks fabricated and installed by the 

Contractor. 

G. Tightness testing of weather deck doors, hatches, windows and other similar vessel 

features intended to prevent passage of liquid, gas, or atmosphere, including 605 

penetrations in watertight bulkheads and decks. 

H. Calibration of instrumentation and associated documentation. 

I. Welding inspections and quality assurance checks. 

J. Protective coating inspections and quality assurance checks. 

K. Hull fairness and alignment inspections and quality assurance checks of all structural 610 

fabrications. 

All construction inspections and tests shall be carried out to the satisfaction of the applicable 

regulatory bodies and the Owner. 

090.4 Operation and Dock Trials 

Dock trials consisting of simultaneous dockside operation of the diesel generating plant, 

propulsion system, propulsion plant controls, battery systems, and associated auxiliaries shall 615 

be conducted to demonstrate readiness for sea trials. In addition, certain installation, 

operational, and performance tests unrelated to the machinery plant, but of particular interest 

in preparation for sea trials, shall be conducted as part of dock trials, as specified in this 

subsection. 

Dock trials shall be performed in accordance with the recommendations of SNAME Technical 620 

and Research Bulletin No. 3-47, Guide for Sea Trials, supplemented by any additional 

requirements of the regulatory bodies, the requirements of this specification, and the 

recommendations of the equipment manufacturers.  

Dock trials shall consist of at least the following:  

A. Main Engine and Ship Service Diesel Generator Tests. These tests shall include: 625 

1. Non-operational cold checks of the engines. 

2. Operational tests. 

3. Other applicable tests, such as basic coolant and lubricant level checks prior to, and 

during equipment operation. 

B. Power take-off (PTO)/PTI Tests. Operational tests shall be conducted. 630 

C. Operational tests shall confirm proper operation of monitoring instrumentation, 

shutdowns, alarms, speed-limiting devices, and overspeed trips. Generators shall also 

be test run under load with auxiliary system equipment. 
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D. Auxiliary Systems Tests. Operational tests shall be conducted for each of the following 

systems: 635 

1. Fuel system. 

2. Firemain and bilge system. 

3. Potable water system. 

4. Sanitary system, including grey water, sewage, and drains. 

5. Diesel exhaust fluid system. 640 

6. Keel cooling system. 

7. Seawater service system. 

8. Chilled water system. 

9. Heating, ventilation, and air conditioning (HVAC) systems. 

10. Compressed air system. 645 

11. Hydraulic systems. 

E. Lighting Systems Tests. All interior, navigation, spot, and flood lights shall be tested 

for proper functionality. 

F. Thermographic Tests. All electrical switchboards, distribution panels, and power 

connections shall be tested by an independent contractor with experience reporting on 650 

shipboard electrical thermographic test results. Dockside thermographic testing shall 

include all electrical systems that can be powered up safely at the pier. 

G. Battery Tests. All health checks and verification of safety functions. 

H. Radio Equipment Tests. All radio equipment shall be tested for proper operation and 

performance, including tests for radio interference. 655 

I. Navigation Equipment Tests. All electronic navigation and sounding equipment, 

associated alarm systems, and the vessel’s whistle shall be tested for proper operation 

and performance. Propper installation of the compasses and all other navigation 

equipment shall be verified. 

J. Internal Communication Systems Tests. All internal communication systems required 660 

for vessel operations and safety shall be functionally demonstrated. 

K. Emergency and Lifesaving Equipment Survey (for proper stowage and provisioning 

only). 

090.5 Sea Trials 

Builder’s sea trials shall be conducted at sea, prior to acceptance trials, to check the operation 

of the machinery installations; make any necessary adjustments to establish proper operation; 665 

verify conformity with vessel, equipment, and systems performance requirements; and to 

assess/establish the vessel’s readiness for acceptance trials. 

Builder’s sea trials shall be performed in accordance with the requirements of this 

specification, supplemented by any additional requirements of the regulatory bodies, and the 

recommendations of the equipment manufacturers. 670 

The vessel shall be loaded with fuel oil, diesel exhaust fluid, and potable water tanks filled to  

50% of their capacity and the flume tank at its design level. Weights shall be secured to prevent 

shifting during trials. All speed trials shall be conducted on reciprocal courses in calm waters 

with no detectable tidal or wind driven surface current. Fore and aft vessel freeboards shall be 

recorded along with tank capacities for all tests. 675 
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Builder’s sea trials shall include the following trial events and related tests, conducted in 

accordance with Owner-approved test memoranda. Other tests and trials can be carried out at 

the Contractor’s discretion: 

A. Auxiliary System Tests: Auxiliary systems and components that could not be fully 

tested during dock trials shall be tested during Builder’s sea trials. 680 

B. Thermographic Testing: Any thermographic testing that could not be performed safely 

at full power during dock trials shall be completed or repeated during Builder’s sea 

trials. 

C. Machinery Plant Control System Tests: This test shall be conducted to demonstrate 

proper operation of all control systems. Control system tests shall include local and 685 

remote stations and emergency controls. 

D. Loss of Electrical Power Test: This test shall be conducted to demonstrate safe 

operation of the vessel and proper function of emergency backup systems during a 

simulated loss of electrical generating power and electrical battery power. 

E. Navigation Equipment Tests: The purpose of this test is to adjust and calibrate the 690 

navigation equipment. Compasses and electronic navigation equipment shall be 

adjusted and calibrated as appropriate during initial phases of Builder’s sea trials. The 

Contractor shall demonstrate alignment of the steering gear with the vessel’s rudder 

angle indicators. 

F. Speed Trials: The purpose of this trial is to develop a speed vs. revolutions per minute 695 

(RPM) graph for the vessel. Shaft speed shall be increased in even increments and 

recorded (along with vessel speed through water [STW]), beginning with the required 

shaft speed to achieve a STW of approximately 4 knots, and finishing at maximum 

shaft RPM. This trial shall result in not fewer than five (5) speed data points. Average 

speed, vessel trim, and propulsion power shall be recorded for each run. Note speeds 700 

shall be avoided which produce excessive movement or vibration of the propulsion raft. 

Excessive vibration is predicted to occur from 114-134 rpm. 

G. Ahead Endurance Trials: The purpose of this trial is to confirm the propulsion system, 

and its associated systems, can withstand rigorous use. This trial shall consist of two 

stages, performed consecutively. The first stage shall be conducted at the maximum 705 

continuous service rating of the engines for a continuous period of not less than 4 hours. 

The second stage shall be conducted with the engine power backed down from 

maximum rated rpm just enough to allow for the PTO mode to be engaged and fully 

support ship service loads with the gensets shut down for a continuous period of not 

less than 1 hour. 710 

H. Astern Trial: The purpose of this trial is to document the maximum astern speed of the 

vessel. Note that this test shall be adjusted to avoid dangerous situations such as but 

not limited to water on deck, excessive vibration, excessive cavitation or ventilation, 

and exceedance of rudder/steering gear design limits. 

I. Ahead and Astern Steering Test: The purpose of this test is to document the 715 

maneuvering capability of the vessel. Average speed, vessel trim, position, heading, 

and propulsion power shall be recorded. Trials shall be conducted at a slow and 

constant “maneuvering” speed, both ahead and astern, and at full propulsion power, 

ahead only. 



SFBP Station Boat  3 October 2025 
 Technical Specifications 24 Doc. 22115.01-832-01, Rev. A 

 

J. Quick Reversal from Ahead to Astern Test: The purpose of this test is to confirm proper 720 

operation of the vessel in an emergency stopping maneuver. Starting speed, stopping 

time and head reach shall be recorded. 

K. Noise and vibration measurement at full engine rpm and within the range of 113-134 

shaft rpm. These are assumed to be the worst-case conditions. If other speeds are 

subjectively deemed to have potentially excessive noise or vibration, testing will also 725 

be performed at these conditions. Measurement locations at slower speeds can be 

limited to locations of perceived excessive noise or vibration. Noise measurements are 

to be collected in all easily accessible spaces; noise limits only apply to locations listed 

in Section 073.1. Habitability vibration measurements are to be collected on the deck 

in living spaces. 730 

Keel coolers are sized for a maximum seawater temperature of 75°F for operation in the San 

Francisco Bay. The Contractor shall develop a plan for Owner approval for testing the vessel’s 

full capabilities during sea trials if the local seawater temperature exceeds the design seawater 

temperature. 

090.6 Acceptance Trial 

Acceptance trials shall be carried out in San Francisco for the purpose of demonstrating vessel 735 

conformity with this specification and as a prerequisite to regulatory certification and 

acceptance of the vessel by the Owner. 

Acceptance trials shall be carried out in accordance with the requirements of this specification, 

supplemented by any additional requirements or recommendations of the regulatory bodies 

and the recommendations of the equipment manufacturers. 740 

The vessel shall be in the 50% full condition for trials. All speed trials shall be conducted on 

reciprocal courses in calm waters with no detectable tidal or wind driven surface current. Fore 

and aft vessel freeboards shall be recorded for all tests. 

Acceptance trials shall consist of at least the following trial events and related tests, conducted 

in accordance with Owner-approved test memoranda: 745 

A. Miscellaneous Auxiliary Systems Tests: These tests shall include at least the following: 

1. Heating, ventilation, and air conditioning systems. 

2. Communication equipment. 

3. Navigation equipment. 

4. Firefighting systems. 750 

5. Bilge system. 

6. Washdown system. 

7. Fresh Water / Graywater systems. 

8. Fuel oil systems. 

9. Steering systems. 755 

10. Keel cooling system. 

11. Exhaust systems. 

12. Compressed air systems. 

13. DEF systems. 

B. Endurance Run Test: endurance shall be demonstrated and recorded between the Pilot 760 

Station outside of the Golden Gate Bridge and the Owner’s facility. 
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C. Machinery Plant Control System Tests: Control system tests shall include tests from all 

stations.  

D. Propulsion Mode Tests: Conventional and PTI modes shall be tested and parameters 

tuned as determined by Danfoss and the Owner. 765 

E. Speed Trials: Maximum speed shall be demonstrated and recorded. 

F. Ahead and Astern Steering Test: Average speed, vessel trim, position, heading, and 

propulsion motor power shall be recorded. Trials shall be conducted at a slow and 

constant “maneuvering” speed, both ahead and astern, and at full propulsion motor 

power, ahead only. 770 

G. Quick Reversal from Ahead to Astern Test: The purpose of this test is to confirm proper 

operation of the vessel in an emergency stopping maneuver. Starting speed, stopping 

time and head reach shall be recorded. 

H. Pilot Transfer Tests: Transfer of a pilot between the vessel being tested and each of the 

following: a merchant vessel, one of the Owner’s in-service Pilot Station Boats, and 775 

the Owner’s run boat. Transfers shall be conducted in accordance with the Owner’s 

standard practice for transfers. 

091 INCLINING EXPERIMENT 

When the vessel has been substantially completed, the Contractor shall perform an inclining 

test in accordance with ASTM F1321, Standard Guide for Conducting a Stability Test 

(Lightweight Survey and Inclining Experiment) to Determine the Light Ship Displacement and 780 

Centers of Gravity of a Vessel. The vessel is considered substantially completed when the 

aggregate weights to add, deduct, and relocate equal less than 2% of the lightship weight. The 

test shall be witnessed by the Owner and the Naval Architect.  

After the incline test, the Contractor shall evaluate the vessel’s stability against the following 

criteria: 785 

A. 46 CFR 170.170, Weather criteria. 

B. 46 CFR 170.173(b), Righting energy. 

Stability test results and stability evaluation report shall be submitted to the Owner for review 

and approval by the Naval Architect. Once approved, the Contractor shall submit to USCG (or 

approved Classification Society) to obtain the stability letter. 790 

092 DELIVERY AND ACCEPTANCE 

When Builder’s tests and trials are completed and vessel stripped of all equipment belonging 

to the Contractor, the vessel shall be delivered to the Owner in a clean and seaworthy condition 

afloat at the Owner’s dock, Pier 9 San Francisco, California. All tanks, voids and other spaces 

shall be cleaned and thoroughly cleared of dunnage, scrap, refuse, water and dirt. Special care 

shall be taken that all surfaces in tanks and pipelines are clean and free from foreign materials, 795 

that all painted surfaces are touched up, and that outfit is properly stowed. Potable water tanks 

shall be full and all filters renewed. Liquids shall be at normal operating levels. Final 

acceptance shall take place after successful completion of an Acceptance trial. 

The existence of any major deficiency affecting the safe navigation or the immediate efficient 

use of the vessel for its intended purpose will be sufficient cause to refuse delivery pending 800 
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correction of the items concerned, and the delay in delivery resulting therefrom shall be a 

matter of Contractor responsibility. The existence of a number of minor uncorrected 

deficiencies will likewise be a cause for refusal of delivery until their number has been reduced 

to a level acceptable to the Owner. The Contractor shall agree to the earliest practicable 

correction of any remaining deficiencies at delivery and shall rectify these deficiencies without 805 

interference with the scheduled use of the vessel. 

END OF GROUP 0 
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GROUP 1 HULL STRUCTURE 

100 GENERAL 

The entire hull and house shall be of welded steel construction designed in accordance with 

ABS Rules for Building and Classing High Speed Craft, 2023. Hull scantlings shall be in 

accordance with Contract Drawing 22115.01-100-01. 

Welding of hull and house shall be in accordance with the ABS Rules for Building and Classing 810 

High Speed Craft, 2023, and fit up shall be according to IACS Rec. No. 47, Shipbuilding and 

Repair Quality Standard. 

Structure shall be continuously welded in way of mooring fittings, deck machinery, generator 

and propulsion machinery foundations, stern tubes, struts, rudders, and other areas subject to 

high stress or vibration. 815 

Welding in bilges and welds exposed to the weather shall be double continuous welds. 

Burning of notches and holes in the structure shall be carefully laid out and shall be regular in 

outline, with jagged edges removed. 

Sharp and ragged edges or corners of structure which are unsightly, will not hold paint, or 

which could cause injury to personnel shall be removed, ground smooth or sniped. 820 

Within tanks, cofferdams and peaks, bilges, and in any other spaces or areas that could trap 

liquids, adequate limbers shall be provided to ensure effective drainage. Similar limbers shall 

be cut in the framing members at the tops of tanks to prevent air pockets. 

Where it is necessary, holes may be provided for passage of wiring, piping, or ductwork 

through structural members. If such holes remove more than 30% of the depth of the web of a 825 

member or if they reduce the strength of the member below the minimum required, structural 

compensation shall be provided. 

Where reinforcement is required in way of penetrations of decks, shell bulkheads or framing 

members, insert plates or reinforcing rings shall be used. Wherever insert plates are used, 

rounded corners with a radius of not less than 3" shall be provided. 830 

Direct attachments of fittings to oil-tight structure shall be by welding only. 

In the fabrication and erection of hull structure, discontinuities, undercutting, notches, or other 

mechanical damage that might initiate or propagate cracks in the structure shall be eliminated 

or repaired. 

114 SHELL APPENDAGES 

The vessel skeg shall be constructed as a fully enclosed watertight box structure as shown on 835 

the drawings. The enclosed volume will be an inaccessible void. 
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125 TANKS, VOIDS, AND SPACES 

125.1 Tanks 

Potable water and sewage holding tanks and associated systems shall comply with all 

applicable United States Public Health Service requirements. 

Where tanks are not integral with the hull or bulkheads, ample room shall be provided between 

the tank and adjacent structure to provide access. 840 

Tanks shall be fitted with bolted access openings, located on or near the top of the tank, to 

allow for internal inspection and periodic cleaning. 

Tanks shall be constructed such that they can be emptied with pumps and/or suction/discharge 

piping, and also drained by means of a drain. Tank drains inside the vessel shall have a locking 

lever handle ball valve and threaded plug. 845 

Integral tanks shall be provided with docking plugs to allow the space to be completely drained. 

Plugs shall be flush bronze in stainless steel threaded sockets. Sockets shall be marked with 

stencil punches to identify tank. Docking plugs shall be located in the shell at the low point as 

docked. 

Tanks shall be provided with nameplates which indicate tank contents and volume. Tank 850 

nameplates and tank connection nameplates shall be in accordance with Section 508. 

125.2 Voids and Spaces 

Stairs, ladders, railings, handholds, gratings, and non-skid surfaces shall be provided as 

necessary to facilitate safe entry into the space and/or provide access to equipment inside the 

space. 

Any inaccessible voids forming part of the hull shall be provided with docking plugs to allow 855 

the space to be completely drained of water. Plugs shall be flush bronze in stainless steel 

threaded sockets. Sockets shall be marked with stencil punches to identify void. Docking plugs 

shall be located in the shell at the low point as docked. Docking plugs in voids shall have a 

matching plug at the void high point for venting. 

125.3 Tanks and Testing 

All tanks shall be tested in accordance with Section 090. 860 

125.4 Non-Structural Tanks 

Non-structural tanks shall be as follows in Table 1-1. The table does not include procured (not 

Contractor-fabricated tanks), which shall be purchased in accordance with the Contract 

Drawings. 

Table 1-1 Non-structural tanks 

Qty Name Material Capacity 

2 Diesel Exhaust Fluid Storage Tank 316 L stainless steel 480 gal each 

2 Diesel Exhaust Fluid Service Tank 316 L stainless steel >21 gal each 

1 Clean Lube Oil Tank 316 L stainless steel 88 gal 
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Qty Name Material Capacity 

2 Auxiliary Cooling Expansion Tank 316 L stainless steel 5 gal 

167 STRUCTURAL CLOSURES 

Structural closures are included in Section 624. 865 

170 MAST AND BOOMS 

A mast shall be provided and installed as shown on Contract Drawing 22115.01-422-01. 

The mast shall be of similar structure and function to that shown in Reference Drawing 

E348-6440-1. Some mast-mounted equipment, including but not limited to the searchlight (see 

Section 330.2) and navigation lights (see Section 422.1), are different than previous equipment 

and may require dimensional changes to the design of the mast. The shipyard shall update the 870 

Reference Drawing mast design to facilitate proper installation and functioning of all 

equipment. The mast shall be provided with a manual latch to lock the mast in place in the up 

position and unload the hydraulics. 

One short tripod mast shall be provided for the second radar at the house top. 

One short tripod mast shall be provided on the aft of the house for the floodlights, stern light, 875 

and the Starlink antenna. 

Deck mounts shall be provided for AM/FM antennas as well as each very high frequency 

(VHF) antennas. 

180 FOUNDATIONS 

Equipment shall be supported by foundations, as appropriate for the installation. 

Strength and rigidity of foundations shall be sufficient to withstand the following loads and 880 

shall distribute such loads into the hull structure: 

• Weights of equipment, including fluids at operating levels. 

• Weight of supported ancillary components and/or systems. 

• Dynamic loading induced by vessel motion. 

• Static and dynamic loading induced by equipment in operation. 885 

The rigidity of foundations and supporting structure shall be sufficient to prevent 

misalignment, which would interfere with operation of the equipment, and to preclude 

excessive vibratory motion or rocking on the foundation. 

Foundation design shall: 

A. Allow for efficient operation and maintenance of equipment; 890 

B. Allow access for maintenance of foundations and adjacent hull structure; and 

C. Avoid creation of pockets and inaccessible places where corrosion cannot be controlled 

or where dirt and debris can accumulate. 
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Foundations shall be suitably supported to prevent excessive or unusual vibration under the 

normal range of vessel operating conditions. 895 

Foundations shall be attached to and maintain continuity of primary structure. Supporting 

structure shall be stiffened where necessary to carry both static and dynamic loads. 

Containment coamings shall be provided around all equipment (except main propulsion 

engines and diesel generator sets) where oil leakage may occur. Coaming dimensions shall 

conform to containment capacity requirements of regulations where applicable. 900 

Coamings shall be installed at the base of foundations or incorporated into the tops of 

foundation pedestals, as best suits the design for particular equipment items. 

Unless otherwise specified, self-locking nuts of plastic-insert type or all-metal, self-locking 

nuts of distorted type, shall be used to secure equipment to prevent loosening of hold-down 

bolts caused by shock or vibration. 905 

181 PROPULSION RAFT 

The main engines, gearboxes, and propulsion motors shall all be installed on a propulsion raft, 

provided as a part of the Propulsion and Genset SSV’s scope of supply as described in Section 

000.8.1. The propulsion raft shall be mounted to the vessel’s engine beds with Lo-Rez BR4-

TSL vibration isolator mounting feet. The propeller thrust is transferred into the propulsion 

raft through the gearbox, and the Lo-Rez mounting feet transfer thrust into the engine beds. 910 

The Propulsion and Genset SSV shall be responsible for constructing the raft, providing all 

components mounted on the raft with the exception of the propulsion motor, and alignment of 

components on the raft. The Contractor shall be responsible for installation and alignment of 

the raft onto the vessel’s engine beds. The Contractor shall provide a propulsion raft lifting 

plan for Owner approval prior to transportation of the raft to the vessel. 915 

The propulsion raft shall be in accordance with Contract Drawing No. 22115.01-180-01. The 

propulsion raft shall be fully painted on the interior and exterior. Care shall be taken to ensure 

full coverage on the inside of the structure. 

The Propulsion and Genset SSV shall provide and install the following vibration isolators as 

shown on Contract Drawing 22115.01-180-01. 920 

• Qty eight (8) Lo-Rez BR4-TLS, rating 3200, at the forward locations. 

• Qty eight (8) Lo-Rez BR4-TLS, rating 2400, at the aft locations. 

END OF GROUP 1 
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GROUP 2 PROPULSION PLANT 

200 GENERAL 

The Contractor shall provide and install a complete propulsion system. The propulsion system 

shall be a diesel-mechanical hybrid system with batteries. Changes or substitutions are subject 

to Section 000.7. 925 

233 MAIN ENGINES 

The Propulsion and Genset SSV shall furnish and install main engines onto the propulsion raft. 

The main engines shall be two (2) MAN D2862 LE43B medium duty diesel marine propulsion 

engines, rated 882 bkW @ 2100 rpm. Both engines shall be standard rotation. The engines 

shall be EPA Tier IV certified and meet the CARB CHC regulations with a DPF and selective 

catalytic reduction (SCR). 930 

Unless otherwise noted, the following specifications are per engine, NOT per shipset. 

Each engine shall include the standard MAN equipment along with the attachments identified 

in the following subsections. 

233.1 General 

A. Engines shall be painted typical manufacturer colors, pure white (RAL 9010). 

B. A torsional vibration analysis shall be performed by the main engine supplier. 935 

233.2 Cooling System 

A. Keel cooled with HT jacket water and LT separate-circuit aftercooling. 

B. Lube oil cooler. 

C. Engine-driven HT and LT cooling pumps. 

D. Two (2) electric coolant preheaters, 1.1 kW 120/60/1, hardwired into vessel’s power 

supply. 940 

233.3 Exhaust System 

A. Dual single-stage turbochargers. 

B. Horizontal exhaust outlet. 

C. MAN exhaust outlet compensators, shipped loose. 

D. Two (2) DPFs, axial inlet cobra 180 outlet. 

E. Two (2) diesel exhaust fluid (DEF) mixer units, U-flow. 945 

F. Two (2) SCR catalytic converters, axial inlet axial outlet. 

G. SCR accessories, without urea tank. 

233.4 Flywheels and Flywheel Housing 

A. Flywheel, SAE1 compliant. 

B. Flywheel housing, SAE1. 
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233.5 Fuel System 

A. Primary filter, mounted on aft end of engine. 950 

B. Prefilter, installed off-engine and shipped loose. 

C. Electronically controlled unit injectors. 

D. Fuel priming hand pump, shipped loose. 

233.6 Monitoring and Control Systems 

The Propulsion and Genset SSV shall provide a MAN iSea monitoring and protection system 

for the engines. Each engine’s iSea system shall include an iSea E-box installed in the Engine 955 

Room and a remote 7" touch-display for monitoring and control from the Pilothouse. 

The engines shall be integrated with the Böning Alarm, Control, and Monitoring System 

(ACMS) for display of basic engine data at the aft console display screens. 

Remote control of main engine speed shall be provided through the Twin Disc EC600 

electronic control system which interfaces with the Danfoss Editron Control System (ECS). 960 

Remote start, stop, and monitoring of the engines shall be provided through the MAN iSea 

system. 

Local emergency control of the propulsion engines shall be provided in the Engine Room. 

Local control shall operate independent of other Danfoss and Böning control systems, and 

allow direct engagement of the main engine clutch, control of shaft rotation direction, and 965 

engine RPM.  

Engine operating modes and control are discussed in Section 400.4. 

233.7 Protection System 

A. Emergency stop push button (located on local iSea E-box panel). 

B. Two (2) contacts for low oil pressure, unwired. 

C. One (1) contact for high water temperature, unwired. 970 

233.8 Starting System 

A. Electric starter motor, 24 VDC. 

B. Remote start capability. 

233.9 Lube System 

A. Closed crankcase ventilation system. 

B. Oil filters, mounted inboard, with service indicators. 

C. Oil fillers and dipsticks, mounted inboard. 975 

D. Deep sump oil pans. 

E. Engine-driven oil pumps. 
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233.10 Mounting System 

Engines shall be hard mounted to the propulsion raft, without use of MAN’s resilient mounting 

feet. 

233.11 Service 

Engine vendor will provide engineering assistance as required, 40 hours of installation, start-980 

up, and Dock Trial assistance (including electrical), and 20 hours of Sea Trial service, with 

complete monitoring and data recording of both main engines during complete Builder’s Sea 

Trial. 

235 PROPULSION MOTORS 

Propulsion motors shall be furnished as a part of the Electrical SSV’s scope of supply. They 

shall be directly shipped to the Propulsion and Genset SSV’s facility. The Propulsion and 985 

Genset SSV shall be responsible for installation and integration of the propulsion motors into 

the propulsion raft. 

Propulsion motors shall be Danfoss EM-PMI375-T500-2000 permanent magnet motor-

generators. Propulsion motors shall have the following specifications: 

A. Continuous rated power 105 kW. 990 

B. Nominal speed 2000 rpm. 

C. Maximum speed 4000 rpm. 

D. Liquid cooled. 

E. Anti-condensation heater. 

The propulsion motors shall be connected to the hybrid gearbox via Centa CF-E-220-3 995 

couplings, also provided by the Propulsion and Genset SSV. 

241 REDUCTION GEAR 

The Propulsion and Genset SSV shall furnish and install all components of the reduction gear 

assemblies onto the propulsion raft. One gearbox shall have co-rotating input and output 

flanges and the other shall have counter-rotating input and output flanges. The assembly is 

comprised of the following components: 1000 

A. Gearbox 

1. Twin Disc MGX-5321 DC. 

2. Vertical offset. 

3. 4.96:1 reduction. 

4. 982 kW @ 1800 rpm continuous duty rating. 1005 

5. 2400 rpm max rating. 

B. Master Clutch 

1. Twin Disc MC-75. 

2. Engine-mounted with SAE 1 housing and flywheel. 

C. Hybrid Gearbox 1010 
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1. Twin Disc PG-2800. 

2. ~2:1 reduction. 

D. Mounting brackets 

1. Twin Disc standard brackets. 

2. For mounting gearbox to propulsion raft, and mounting master clutch and hybrid 1015 

gearboxes to gearbox. 

The master clutch and hybrid gearboxes shall be driven via Centa torsional input couplings. 

The gearboxes shall be furnished with propeller-side counter flanges. 

The gearboxes shall be furnished with a keel-cooled lube oil cooler. It is anticipated that the 

lube oil cooler will need to be remote mounted on the propulsion raft due to interference with 1020 

the engine exhaust. If there is sufficient clearance, the lube oil cooler may be mounted on top 

of the gearbox. 

241.1 Gearbox Clutch-in 

The MC-75 master clutch requires an external source of hydraulic power for initial clutch-in 

of the engines through the master clutch into the gearbox. The clutch-in motors shall be 

provided by the Propulsion and Genset SSV. 1025 

The gearbox clutch-in motors and pumps shall have the following details: 

A. 3 gpm flowrate with 350 psi relief pressure. 

B. 2 HP, 24VDC motor, with each motor fed from respective Starboard Main Engine Start 

Batteries and Port Main Engine Start Batteries as shown in Contract Drawing 

22115.01-301-01. 1030 

C. Gearbox clutch-in motor status shall be monitored by the ACMS and an alarm shall 

sound if gearbox clutch-in motors run for more than one minute. 

D. Automatically controlled by Twin Disc EC-600 propulsion controls. 

241.2 Gearbox Instrumentation 

The gearboxes shall be provided with the following instrumentation: 

A. Filter contamination gauge/switch. 1035 

B. Oil temperature gauge/switch. 

C. Oil pressure gage/switch. 

D. Clutch oil pressure switch. 

243 SHAFTING, BEARINGS AND PROPELLERS 

243.1 Shafting 

The Contractor shall be responsible for providing the tail shafts. The stock shall be AQUAMET 

19, with a finished diameter of 6" and finished length of 27'. The shaft dimensions are shown 1040 

in Contract Drawing No. 22115.01-200-01. 



SFBP Station Boat  3 October 2025 
 Technical Specifications 35 Doc. 22115.01-832-01, Rev. A 

 

243.2 Bearings 

The Contractor shall be responsible for providing all propulsion shaft bearings, including two 

(2) strut bearings, two (2) stern tube bearings, and two (2) roller bearings. 

The shaft bearings in way of the V-struts shall be Kemel FFB, I.D. × 24" long naval brass 

flanged bearing of the full-molded type, water-lubricated, set in Chockfast. Shaft bearing 1045 

installation details are found in Reference Drawing No. E348-2100-50, and shall be generally 

followed with modifications made as necessary. 

The aft end stern tube bearings shall be Kemel FFB, I.D. × 12" long naval brass flanged bearing 

of the full-molded type, water-lubricated, set in Chockfast in accordance with Reference 

Drawing No. E348-2100-50. 1050 

Roller bearings, Craft S1BCH503FL, or equal shall be installed between the stern tube seal 

and the shaft brake in accordance with Contract Drawing No. 22115.01-200-01. Reference 

Drawing No. E348-3120-10 shall be used as a reference for the roller bearing installation, with 

details carried over as appropriate. It should be specifically noted that the shaft in way of the 

roller bearings has a 5¼" diameter in the reference vessel design but shall be changed to 53/16" 1055 

diameter in the new vessel design. 

The Reference Drawings should only be used for installation details of all bearings, with the 

installation location set by Contract Drawing No. 22115.01-200-01. 

243.3 Shaft Seal 

The Contractor shall be responsible for providing two (2) shaft seals. Shaft seals shall be Kemel 

EVK 150 stern tube seals. One spare seal ring shall be installed on each shaft for ease of 1060 

replacement. 

243.4 Propellers 

The Contractor shall provide two (2) propellers. Propellers shall be nickel aluminum bronze 

(ABS Gr 4), fixed-pitch 5-bladed, Modified Troost “B” with 6 degree rake and moderate skew, 

hub and keyway for standard Society of Automotive Engineers (SAE) taper, 64" diameter × 

61" pitch, D.A.R. of 0.75, and shall have anti-singing edges. Propellers shall be opposite 1065 

rotation, outboard turning.  

The Contractor shall furnish and install propeller nuts and zinc nut caps. 

243.5 Flexible Coupling and Spacers 

The Propulsion and Genset SSV shall provide the components required for a complete Lo-Rez 

Soft-Mount Package, including the rubber torsional coupling, spacer spools, and shaft hub. 

The rubber torsional coupling shall be Lo-Rez 27½ RT. These components shall be shipped 1070 

loose by the Propulsion and Genset SSV, and be installed by the Contractor with assistance as 

required from the Propulsion and Genset SSV. 

The rubber torsional coupling shall be installed between the gear box and shafting to 

accommodate engine/gear movement on the elastic mounts, and to isolate engine and gear 

noise from the shaft line and hull structure. The spacer spool shall be installed between the 1075 

gearbox and the rubber torsional coupling. The shaft hub shall be installed between the rubber 
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torsional coupling and the tail shaft. The Contractor shall machine the shaft hub to match the 

tail shaft taper and bolt pattern in accordance with Reference Drawing No. E348-3120-01. The 

shaft hub shall also provide a mounting surface and appropriate bolt circle for the brake disc. 

It should be noted that the Lo-Rez RT coupling allows for significant axial moment of the 1080 

shaft, with the coupling compressing and shaft moving forward relative to the hull under load. 

The movement is estimated to be ~¾". The effect shall be considered at shaft-hull interfaces, 

including the line cutters, shaft brakes, bearings, and stern tube seals. 

243.6 Line Cutters 

The Contractor shall provide two (2) Spurs F4 line cutters in accordance with Contract 

Drawing No. 22115.01-200-01. The holding block shall be Spurs #5A with the following 1085 

modifications: 

A. 1.0"×1.0" base extension and lift. 

B. 4th screw added for support. 

C. ½" extension to ends of “V”. 

The axial movement of the shaft resulting from the Lo-Rez system shall be taken into 1090 

consideration for the line cutter installation, allowing for ~¾" forward shaft motion relative to 

the hull from the shaft’s neutral, unloaded position. 

244 SHAFT BRAKES 

The Contractor shall provide shaft brakes and discs. The components on each shaftline shall 

consist of a Twiflex 24" diameter × 1½" thick disc type shaft brake with two (2) GMRP40H 

hydraulic calipers. Shaft brakes shall be installed in accordance with Contract Drawing No 1095 

22115.01-200-01. 

Control of the shaft brakes shall be through the Twin Disc EC600 control system. 

Hydraulic power for shaft brake actuation shall be in accordance with Section 556.2. 

245 PROPULSION CONTROLS 

The Propulsion and Genset SSV shall provide propulsion controls in accordance with Section 

411. 1100 

END OF GROUP 2 
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GROUP 3 ELECTRICAL 

300 GENERAL 

The Contractor shall provide and install an electric system in accordance with Contract 

Drawing 22115.01-301-01. 

The equipment and designs shall comply with the recommendations of the current IEEE 45 

series. 

Equipment requiring external wiring shall have terminal boards or blocks with solderless 1105 

terminals, to which all connections shall be made. Indicator lights on remote operator 

pushbutton stations may be connected directly to screw-type terminal connections. 

Unless required otherwise for original equipment manufacturer (OEM) compatibility, crimp 

connectors will be ring type. A maximum of two ring connectors will be landed on any single 

terminal. If more conductors need to be landed, a terminal board with jumpers or a bus bar will 1110 

be used. Wago Splicing connectors (Type 222-###) may be used for multi-conductor 

connection of low amperage DC LED lighting. Bare wire ends that land on a clamp, screw or 

pressure terminal shall be fitted with crimp sleeve ferrule ends, Wago 216-289 or similar.   

Deutch DTM series style connectors may be installed between OEM pigtails and Builder 

supplied cable to allow for assembly, removal, and maintenance. 1115 

The ship service electrical distribution system (excluding DC propulsion system) shall include 

a 15% growth reserve at the time of vessel delivery. This reserve shall include oversized feeds 

to each panel and space for future installation of additional breakers. The Contractor shall 

maintain this growth allowance throughout the design and construction period. 

The electrical machinery installation shall be suitable for continuous unattended operation in 1120 

the specified service with minimum maintenance. All materials, equipment and parts provided 

as part of the machinery and electrical systems shall be new and unused, of current 

manufacture, and of the highest grade. The electrical systems shall be complete and modern in 

all respects using the latest commercially available equipment proven for use in a marine 

environment. 1125 

300.1 Bonding and Grounding 

Electrical bonding and grounding of electrical equipment, systems, and other items shall be 

provided and installed in accordance with applicable regulations and the following 

requirements: 

A. At minimum the following equipment shall be bonded and grounded to vessel’s 

potential: 1130 

1. Equipment utilizing electrical power. 

2. Fuel tanks and pipes. 

3. Metallic standing rigging and masts. 

4. Metallic hoisting gear. 

5. Removable metallic lifeline stanchions, liferails, and all ladders. 1135 

6. Water tanks. 

7. Metal ducts. 

8. Engines, propulsion motors, and shafting.  
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9. Seachests. 

B. Bond straps for resiliently mounted equipment shall be the minimum length necessary 1140 

but be of sufficient length to prevent vibratory shorts of resiliently mounted equipment. 

C. Wherever possible, running rigging such as flag hoists shall be non-metallic. Metallic 

standing rigging shall be bonded to ground potential through the use of bond strapping. 

D. Bond straps shall be as follows: 

1. Lugs installed on each end of the cable to facilitate bond strap installation.  1145 

2. Bond strap length kept to a minimum.  

3. Where located in topside areas, bond straps shall be weather sealed after installation 

by priming and painting the lugs and areas affected by welding, or by coating the 

bolted lugs and associated hardware with weather sealing compound. 

4. Bond straps shall not be painted. 1150 

300.2 Electric Motors and Equipment 

Motors shall be suitable for full voltage starting. Motors shall be equipped with anti-friction 

sealed bearings of suitable design to withstand the required thrust and radial loads. In general, 

motors for auxiliary systems shall be totally enclosed and fan cooled. Motors shall have a 1.15 

service factor, stainless steel shaft, Class F insulation or better and a marine grade epoxy 

coating on the case exterior. 1155 

All motors will be fitted with corrosion-resistant nameplate(s) which includes the following 

information:  

A. Manufacturer’s type and frame design. 

B. Rated horsepower. 

C. Type of rating. 1160 

D. Intended ambient temperature. 

E. Temperature rise at rated load. 

F. Rpm at rated load. 

G. Operating voltage. 

H. Direction of rotation. 1165 

I. Current drain at rated load. 

J. Number of phases, frequency, and code for locked rotor kVA on motors one-half (½) 

horsepower and greater, in accordance with the national electric code. 

Motors rated at or above 5 kW shall be provided with soft-start controllers or variable 

frequency drives (VFDs). VFDs shall be provided with 5% line reactors or equivalent integral 1170 

DC-link choke. Motors operated with VFDs shall be inverter-duty rated. 

Each starter and associated overload device shall be mounted in a common enclosure. 

Combination starters with an integral disconnect are acceptable but not required.  

Controllers and DC components installed in interior locations shall have National Electrical 

Manufacturers Association (NEMA) 12 enclosures. Controllers and DC components located 1175 

in the weather shall have NEMA 4X enclosures. All controllers and DC components shall be 
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located in readily accessible areas to allow quick access by the crew. Controllers shall not be 

installed in voids. Controller enclosures shall include a corrosion-resistant nameplate with the 

following information: 

• Component Name. 1180 

• Manufacturer. 

• Type and Serial Number. 

• Voltages and Phases. 

• Currents and/or Horsepower. 

• Operating Instructions. 1185 

Low-voltage protection (LVP) shall be provided for all motor controllers except steering gear 

HPUs and Fire Pump shall be low-voltage release (LVR). 

All pushbuttons, switches, and indicator lights required for operation shall be mounted on 

controller faces. 

Pushbutton and switch operators shall be watertight/oil-tight (NEMA 4 and 13), momentary 1190 

for LVP functions, and maintained for LVR functions. 

Indicator lights shall have integral color and a push-to-test feature. Indicator light colors shall 

be per IEEE Std 45.2-2011 Table 4. 

All operators and indicators shall be labeled with nameplates. Label plates shall be either 

engraved phenolic or metal, and shall indicate purpose, function, position, or condition, as 1195 

applicable. 

Control power transformers shall be provided in each controller. Control circuits shall operate 

at 120VAC, except where integration with vendor 24VDC circuits is required. Control 

transformers shall be fused on both primary winding legs, and on one leg of the secondary 

winding. A fire-resistant wiring diagram shall be installed inside the access door of each 1200 

controller. This diagram shall reflect all control and field-connected signals. 

Motor controllers shall utilize appropriately rated contactors for the size (horsepower) of the 

motor to be controlled. Starters shall have three-pole ambient compensated bi-metallic thermal 

overload relays or solid state overload relays. 

All motor controllers shall conform to UL Standard UL 508, including the Marine Supplement, 1205 

ABS regulations, IEEE 45 recommendations, and requirements of the USCG. All controllers 

will be provided from the same manufacturer, SIEMENS or equal, and shall have a 10kA short-

circuit rating. 

Manual starters shall be provided as specified for motors <1 kW. Manual starters shall be 

NEMA Size M-0, fitted with toggle operators, overload elements, and motor “run” indicator 1210 

lights. 

Hour meters shall be provided at the motor controllers for all motors 5 kW and above. 
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300.3 Protective Devices for Electric Circuits 

Circuit breakers shall be of a type and design suitable for the intended service. Thermal-

magnetic or electronic trip units shall be used. Circuit breakers shall have a trip indicator and 

a common trip on multi-pole circuit breakers. 1215 

Circuit breakers shall have a UL-listed current interrupting rating suitable for the circuit’s 

capacity, as required by the regulatory agencies. 

The distribution panels and circuit breakers located in the machinery spaces shall be rated for 

45°C (40°C elsewhere) and in all other respects shall comply with UL Standard UL 489, 

including the Marine Supplement. 1220 

Circuit breakers shall have trip-free handles, with trip status indicated by the handle position. 

All systems rated at 208V or less shall have additional trip indication consisting of a red 

indicator that is visible through a clear window in the breaker casing only when the circuit 

breaker is in a tripped status. 

300.4 Electric Cable 

300.4.1 General 

All electrical cable for installation shipboard shall be listed as marine shipboard cable or Navy 1225 

cable and meet IEEE 45.8. Cable shall not be spliced. Cable run between VFDs and motors 

shall be rated for VFD applications with shielding and symmetrical ground conductors. Cables 

shall be sized and installed in accordance with IEEE 45.8. Insulation resistance for all cable 

shall be in accordance with IEEE 45.8 and tested per Section 090.3 of these Specifications. 

Multi-conductor cables shall be used for AC loads and include all phases. Separate single-1230 

conductor cables may be used for large DC loads. 

Electrical cable shall be installed with dedicated supports every 18" or run in wireways by the 

most direct routing. Power cabling shall be separated by at least 24" from control and signal 

cabling to the maximum extent practical. The main DC distribution between the ESS racks and 

DC-link cabinet shall be provided with dedicated cable runs. Cableway crossings for different 1235 

cable types shall be as close to perpendicular as practical. Cables in the accommodation spaces 

shall be concealed behind joiner bulkheads or overheads. Wireways and supports shall be steel 

with corrosion-resistant finish when located out of the weather, and stainless steel when located 

in weather. Cables shall be secured with stainless steel banding. 

Cables exposed to weather or damage shall be mounted in pipe conduit, or otherwise protected. 1240 

All cables terminating in the weather shall be run inside the deckhouse as far as practicable. 

Cable penetrations through bulkheads and decks not required to be watertight, weathertight, or 

fire-tight shall be lined with flat bar or pipe to form collars. 

Watertight, fire-tight, and weathertight penetrations for multi-cable runs shall be made using 

cable transits. Cable transits shall be sized to allow for 20% growth (by number) for additional 1245 

cables during future modifications over the service life of the vessel. Stuffing tubes shall be 

used only for individual cable penetrations. Voids created by collars shall be covered to prevent 

accumulation of dirt and foreign matter. Multiple-cable transits shall use fire-rated sealers 

approved by the USCG, such as synthetic rubber blocks and sealer. Fire-tight penetrations shall 

be insulated to the fire rating of the boundary. 1250 
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300.4.2 Electrical Designation and Marking 

Electrical cables shall be identified with their cable circuit number and cable type. Labels shall 

be embossed aluminum or durable printed material such as self-laminating vinyl or printable 

heat-shrink tubing and be installed at the following locations: 

A. Penetrations to equipment and panels. 

B. Both sides of bulkhead and deck penetrations. 1255 

C. At least twice in each compartment. 

The size of the lettering shall be selected to emphasize circuit designation, with smaller letters 

used for secondary information. 

Instruments such as meters shall be marked with name of circuit application, either directly on 

the instrument or on a separately mounted nameplate. When the entire panel or section is 1260 

devoted to a single service application and a panel nameplate so indicates, circuit designations 

of individual instruments may be omitted. Metered values and their parameters shall be 

indicated on every instrument. 

Distribution panel busses shall be stamped in a conspicuous location with their polarity or 

phase clearly identified. 1265 

Inside electrical enclosures, wire labels shall be provided for each individual cable conductor 

at all terminal points and shall uniquely identify the conductor using the cable circuit number.  

All AC, DC, alarm, and command/control panels or enclosures will have a large format 

detailed wiring diagram mounted/stowed inside the enclosure. This includes power distribution 

and control/electronics enclosures. 1270 

Markings and labels shall be in accordance with ASTM F1166, Standard Practice for Human 

Engineering Design for Marine Systems, Equipment, and Facilities, Section 15, “Labeling”. 

311 POWER GENERATION 

311.1 Ship Service Diesel Generators 

The Propulsion and Genset SSV shall provide two (2) diesel generator sets, Northern Lights 

M200A13 Variable Speed, EPA Tier III compliant each rated at 200 ekW, 750 VDC, variable 

speed up to 2000 RPM, with the following features and accessories: 1275 

A. Keel cooled with HT jacket water and LT separate-circuit aftercooling. 

B. Engine-mounted HT coolant expansion tank. 

C. 24VDC marine grade electrical system, starter, and alternator. 

D. Danfoss EM-PMI375 variable speed permanent magnet generator. 

E. Anti-condensation heaters. 1280 

F. Danfoss EC-C1200 variable speed voltage converter. 

G. DC high voltage (power) and DC low-voltage (control and starting) junction boxes. 

H. High pressure common rail fuel system with electronic unit injectors. 
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I. Vapor trap rocker arm cover. 

J. Racor CCV crankcase breather filter system. 1285 

K. Automatic safety shutdown system for low oil pressure and high coolant temperature. 

L. 24 VDC circuit breaker on engine. 

M. S-3A remote engine control panel with enclosure, including the following: 

1. VDO instruments: DC voltmeter, oil pressure gauge, coolant temperature gauge, 

engine hour meter and control switch (start-stop). 1290 

N. Relays for dual panel installation. 

O. Belt guard. 

P. Steel base with drip pan. 

Q. Two-part polyurethane IMRON gloss white paint. 

R. Load tested at factory. 1295 

S. Dry exhaust elbow. 

T. Pre-alarm switches, high coolant temperature/low oil pressure. 

U. Low oil level switch/gauge, ISO ground. 

V. Overspeed single element electric shutdown. 

W. Steel base frame to directly support engine and generator. 1300 

X. Vibration isolation mounts between base frame and ship structure to help achieve noise 

requirements in Section 073. 

Y. Immersion type block heater, 1000 W, 110 VAC, with thermostat and junction box 

connection. 

Z. USCG approved fuel lines, shipped loose. 1305 

The procurement of SSDGs shall be in accordance with the CARB CHC regulations and 

Section 070.3.1. 

311.2 Propulsion Motor PTO 

The propulsion motors from Section 235 shall be capable of functioning as power take off 

generators, developing electrical power from the main engine’s mechanical power through the 

hybrid gearbox and delivering the power to the DC bus. 1310 

313 BATTERIES AND CHARGING 

313.1 Energy Storage System 

An ESS shall be capable of both supplying power to the DC bus and charging from the DC 

bus. The ESS shall include the following systems: 

A. Three (3) Corvus 700V E1450V1-AR battery racks. 

1. Pre-charge functionality. 

2. Black start functionality. 1315 

3. Self-power (UPS) functionality. 



SFBP Station Boat  3 October 2025 
 Technical Specifications 43 Doc. 22115.01-832-01, Rev. A 

 

B. Dedicated thermal release gas piping. 

C. Disconnects to isolate batteries from DC bus. 

The ESS shall be housed in a dedicated Battery Room with A-60 boundaries and dedicated 

cooling, ventilation, sprinkler, gas detection, and fire suppression systems. 1320 

313.2 24 Volt DC 

Batteries feeding electronics panels shall be Group 31 AGM, Lifeline GPL31-T or equal. 

Starting batteries shall be Group 31 AGM, Lifeline GPL31-XT or equal. Wet cell or gel 

batteries will not be accepted. Batteries shall be stowed in easy access plastic battery boxes. 

Non-engine-starting battery banks shall be sized to provide at least 30 minutes of power under 

nominal loading conditions. 1325 

A battery disconnect switch suitable for each engine start circuit shall be provided to 

disconnect each engine start circuit from its battery bank. Marine rated battery fuses (MRBFs) 

sized to the battery’s rated amperage shall be installed on each 12V battery. 

Additional requirements for each circuit are provided in the following sections. 

313.2.1 SSDG Starting 

The Contractor shall provide two (2) 24V banks of two (2) 12V batteries for SSDG starting, 1330 

one bank per SSDG. Banks shall be located near each SSDG. Each start battery bank shall be 

grounded to the associated engine block. 

The SSDG battery banks shall be charged by the engine-mounted 24V alternators during 

generator operation. 

Starter motor positive terminals shall be cross-connected with conductors equal to the size of 1335 

the starter motor positive conductors, and interposed with a single pole normally open switch. 

313.2.2 Main Engine Starting 

The Contractor shall provide two (2) 24V banks of two (2) 12V batteries for main engine 

starting, one bank per main engine. Each bank shall be located inboard of the main engines 

underneath the grating level. Each start battery bank shall be grounded to the associated engine 

block. 1340 

The main engine battery banks shall be charged by the engine-mounted 24V alternators during 

engine operation. Each main engine battery bank shall also have a 3A trickle charge feed from 

a main engine electronics battery charger. 

Starter motor and gearbox clutch-in motor positive terminals shall be cross-connected with 

conductors equal to the size of the motor positive conductors, and interposed with a single pole 1345 

normally open switch. 

313.2.3 Main Engine Electronics (SMEP and PMEP) 

The Contractor shall provide two (2) 24V banks of two (2) 12V batteries for main engine 

electronics. The batteries shall be located in the forward port area of the Engine Room. 
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Each bank shall be charged from a Victron Skylla IP65 charger with a 35A primary feed. Each 

charger’s secondary 3A feed shall be used to trickle charge the main engine starting batteries. 1350 

The batteries shall have a backup charging feed from the 24PEP battery charger. A switch shall 

be installed to allow for selectable charging from either the primary or backup feed. 

313.2.4 24V Electronics (24PEP) 

The Contractor shall provide one (1) 24V bank of four (4) 12V batteries for 24VDC pilothouse 

electronics. The batteries shall be located in a steel fabricated sheet metal box located on the 

starboard side aft of the pilothouse. The battery box shall be provided with adequate ventilation 1355 

via passive louvers. 

The batteries shall be charged with a 100A Victron Skylla charger, with three charging feeds. 

The first feed shall be used to charge the 24PEP batteries for normal operation. The second 

and third feeds shall be used for backup charging of the SMEP and PMEP batteries in the event 

of a failure of either of the main engine electronics chargers. A 3-way switch shall be provided 1360 

which normally connects panel 24PEP to the 24PEP batteries, with two alternate 24PEP feeds 

from the PMEP and SMEP batteries which can be  used in the case of a 24PEP battery or 

charger failure. 

313.3 12 Volt DC 

The Contractor shall provide one (1) Victron Orion 24/12-70 buck converter, rated 70A at 

12VDC, to power panel 12PEP from panel 24PEP. There is no dedicated energy storage or 1365 

batteries for panel 12PEP. 

314 POWER CONVERSION EQUIPMENT 

314.1 Hotel Transformer and Inverters 

Two (2) Danfoss EC-C1200-450-L-SW11+UG350+AFE350 ship service inverters shall 

convert power between the main AC panelboard and the DC bus. These inverters shall be 

capable of inverting DC power in order to supply the main AC panelboard from the DC bus, 

as well as capable of powering the DC bus from the main AC panelboard to enable ESS 1370 

charging while on shore power in port.  

A transformer with integrated filter shall be installed between the main AC panelboard and the 

two ship service inverters. 

Both the hotel transformer and associated inverters shall be supplied by the Electrical SSV. 

314.2 ESS Rectifiers and Inductors 

Two (2) Danfoss EC-C1200-450-L-SW11+DC400 rectifiers and two (2) Danfoss EC-1375 

LTS1200-410 inductors shall convert power for ESS discharging and charging to and from the 

DC Link cabinet. The rectifiers and inverters shall be supplied by the Electrical SSV. 

314.3 Propulsion Motor Inverters and Isolators 

Two (2) Danfoss DC-C1200-450-L-SW11+MC120 inverters and two isolation contactors shall 

provide power to the propulsion motors for PTI operation and draw power from the propulsion 

motors for PTO operation.  The inverters and isolators shall be supplied by the Electrical SSV. 1380 
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314.4 Shore Power Isolation Transformer 

The Contractor shall provide a shore power isolation transformer between the shore power 

receptacle and the receptacle’s tie into the AC switchboard. This transformer is NOT within 

the Electrical SSV’s scope of supply. 

The transformer shall have a rating of 75 kVA, a primary winding for 208 VAC, 60 Hz, 3-

phase, delta-wired, and a secondary winding of 208/120 VAC, 60 Hz, 3-phase, wye-wired. The 1385 

transformer shall comply with the standards listed in the general notes of Contract Drawing 

22115.01-301-01. 

319 SHORE POWER 

A 208V, 150-amp shore power receptacle, Meltric DSN150 series or equal, shall be installed 

and wired to the main AC panelboard by way of an isolation transformer. Shore power 

connection shall be installed on the port aft outboard bulkhead of the deckhouse near frame 1390 

13. Connection shall be labeled with an engraved phenolic tag mounted to the bulkhead reading 

“Shore Power.” 

An additional set of Meltric DSN150 shore power ports on the port and starboard sides of the 

vessel shall be installed and electrically connected so that shore power may be passed from 

one side of the vessel to the other side without a cable on-deck. The port connection shall be 1395 

installed alongside the port shore power connection, and the starboard connection shall be 

installed in the mirror location on the starboard side of the vessel. Both connections shall be 

labeled with engraved phenolic tags mounted to the bulkhead reading “Pass-Thru.” 

All shore power connections shall be switch-rated, three-phase plus ground connector. 

A 100-ft shore power cable shall be provided with mating plugs for both the ship and shore 1400 

side ends. An additional 25-ft shore power jumper cable shall be provided with mating plugs 

for ship-to-ship connection 

320 POWER DISTRIBUTION 

320.1 General 

All equipment shall be designed for continuous operation at 113°F (45°C) ambient 

temperature. All parts and sub-assemblies that could require servicing, repair, or replacement 

during the life of the equipment shall be accessible. 1405 

Potential transformers shall be used for indicators, instruments, meters, and relays connected 

to AC circuits above 120V. Transformers for voltage regulators shall not be used for other 

purposes. 

All bus work shall be hard drawn, commercially pure copper with bars and connections 

provided with silver surfaced contacts. The Contractor or Electrical SSV shall perform a fault 1410 

current analysis during the detailed design. The bars and fastenings shall be braced to withstand 

the maximum available short-circuit current as determined by fault current analysis. 

Where space is provided for the future installation of a circuit breaker, it shall be complete in 

all respects with the exception of the circuit breaker and lugs. All necessary circuit breaker 
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studs and mounting hardware shall be provided. The front panel shall be cut out and fitted with 1415 

a suitable cover plate. 

320.2 High Voltage DC 

All high voltage DC distribution componentry except cable interconnections shall be in the 

electrical integrator’s scope, as shown in Contract Drawing 22115.01-301-01.  

322 UNINTERRUPTIBLE POWER SUPPLY  

The Contractor shall provide and install one (1) 120VAC UPS, Eaton TrippLite 

SMART2200NET or equal, capable of automatically supplying power to Battery Room bilge 1420 

and fire pumps for operation at 100% for at least 30 minutes during a loss of normal power. 

Soft-starts shall be installed on Battery Room bilge and fire pumps if required to keep inrush 

current within acceptable range for UPS. 

324 DISTRIBUTION PANELS AND SWITCHBOARDS 

The vessel shall be provided with AC and DC distribution panels to supply power to auxiliary 

machinery, electric heating, lighting, receptacles, etc. Distribution panels shall be configured 1425 

as indicated in Contract Drawing 22115.01-301-01. 

Distribution panelboards shall meet IEEE 45.1. Distribution panel enclosures shall be steel 

cased and NEMA 12 rated. Panels 12PEP and 24PEP shall be of the manufacturer and model 

specified out in the following sections instead of the construction requirements of this 

paragraph. 1430 

Panels shall have an integral circuit directory inside identifying each circuit. 

Panel doors shall open a minimum of 120 degrees. Panels shall be installed so the trim panel 

can be removed without unmounting the panel or disassembling nearby equipment. 

Panel lugs shall not be made of aluminum. 

All panels shall have 15% extra capacity in terms of available space, circuit breaker slots, and 1435 

wire penetrations to allow for modification/expansion of the electrical system in the future. 

The Contractor shall maintain this growth allowance throughout the design and construction 

period such that it remains available at vessel delivery. 

324.1 DC Link Cabinet 

The DC-link cabinet shall be a custom Danfoss cabinet incorporating ESS rack connections, 

fuses, and DC busses A and B. The DC-link cabinet shall use bottom feeds in the back 15" of 1440 

the cabinet. The DC-link cabinet shall be less than 82" in height. 

324.2 AC Switchboard 

The AC switchboard shall contain the breakers downstream of the Hotel Transformer and 

Shore Power Isolation Transformer which power the vessel’s AC distribution system. The 

switchboard shall include volt, frequency, and amp meters mounted to the front of the 

enclosure. 1445 
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The switchboard shall be constructed and configured in accordance with the requirements of 

UL 891 or other nationally recognized standard approved by the Owner. The switchboard shall 

be no more than 72” in height. 

If an adequately sized switchboard is not available to suit the main AC distribution as shown 

on the Contract Drawing, a combination of switchboard and distribution panel may be used 1450 

instead of the single AC switchboard cabinet. In that case, the AC switchboard shall contain 

the two power feed breakers and a breaker for each downstream distribution panel. Smaller 

loads fed from the MACB on the Contract Drawing shall be fed from an additional distribution 

panel located adjacent to the AC Switchboard. 

324.3 AC Panel Boards 

In addition to the main AC switchboard (MACB), six (6) AC distribution boards shall be 1455 

provided: 

A. The Pilothouse AC Power Panel (PACP) shall be located in the Pilothouse. 

B. The Galley AC Power Panel (GACP) shall be installed in the Galley. 

C. The Fan Room AC Power Panel (FACP) shall be installed in the fan room. 

D. The Pilot Berths AC Power Panel (BACP) shall be installed in the Pilot Berths room. 1460 

E. The Aft Engine Room AC Power Panel (EACP) shall be installed in the Engine Room. 

F. The Battery Room AC Power Panel (BRACP) shall be installed in the Engine Room. 

Shunt trip breakers shall be used to power the FACP, BRACP, and several electrical loads on 

the MACB as defined in Contract Drawing 22115.01-301-01. 

324.4 DC Panel Boards 

Four DC distribution panel boards shall be provided to distribute low-voltage DC power: 1465 

A. The 12VDC Pilothouse Electronics Power Panel (12PEP) shall be located in the 

Pilothouse. 

B. The 24PEP shall be located in the Pilothouse. 

C. The PMEP shall be located in the Engine Room. 

D. The SMEP shall be located in the Engine Room. 1470 

The 12PEP shall be a Bluesea Systems 8096, 6-position DC traditional metal panel. Panel 

12PEP shall not contain any loads deemed critical for safety or routine operation of the vessel, 

as determined by the Owner. If such loads are unavoidable, the Contractor shall propose a plan 

for adding a redundant feed to 12PEP for approval by the Owner. 

The 24PEP shall be a Bluesea Systems Custom 360 panel with five (5) module rows and three 1475 

(3) module columns. The upper left module shall be a DC digital voltmeter configured with 

low-voltage alarm. The upper center module shall be a DC digital ammeter. All other modules 

shall be UL-489 breakers with the trip ratings shown in Contract Drawing 22115.01-301-01. 
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325 RECEPTACLES 

Convenience receptacles shall be provided throughout the vessel as shown in Contract 

Drawing 22115.01-330-001. Convenience receptacles shall be 120V, duplex, NEMA 5-15R, 1480 

grounded type. Feeder circuits shall be 20 amps. All receptacles shall be labeled with phenolic 

tags indicating the breaker path. 

Receptacle circuits in water closets and the Galley shall have ground fault circuit interruption 

(GFCI) protection. Covers shall be installed on receptacles in the Engine Room and Steering 

Gear Room. 1485 

Receptacles in the Pilothouse, Pilot Berths, and Crew Staterooms shall include USB-A and 

USB-C charging ports. 

Dedicated receptacles shall be provided for permanently installed equipment, such as the 

microwave and refrigerators. 

330 LIGHTING SYSTEM 

330.1 General 

The Contractor shall provide and install all lighting fixtures in accordance with Contract 1490 

Drawing 22115.02-330-01. 

Lighting fixtures in spaces finished with joiner ceilings shall be mounted flush with the 

overhead. 

Exterior deck lights shall be cast brass with globe and guard. Deck lights shall be switched 

from the Pilothouse, with separate switches for forward facing and side facing lights. Aft deck 1495 

lights shall be switched from the aft Galley door location. 

Floodlights shall be individually switched from the Pilothouse (fore and aft lights in pairs). 

The Lounge desk light shall be wired into a switch located on the wood paneling next to the 

desk. 

Utility lights under the stair treads to the Pilothouse shall be switched at the top and bottom of 1500 

the stairway. Stair lights shall be shielded such that they do not shine in the eyes of a person 

ascending the stairs. 

330.2 Searchlight 

The Contractor shall provide a Luminell CLITE LED searchlight. The searchlight shall be 

installed with sufficient clearance for 360-degree rotation on all degrees of freedom. 

The searchlight shall be integrated with the radio direction finder (RDF) system for automatic 1505 

tracking of personal locator beacons on 121.5 MHz frequency. 

The searchlight shall be controllable from two (2) operator panels located on the port and 

starboard bridge wings. Each searchlight control station shall have two (2) on/off switches next 

to the operator panel. One switch shall turn the searchlight on and off and the other shall enable 

and disable the personal locator beacon (PLB) tracking functionality (connection to RDF). 1510 

Each pair of switches with the same functionality (P/S on/off switches and P/S enable/disable 
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switches) shall be wired in parallel such that the searchlight is turned on or the PLB tracking 

is enabled when either or both of their respective switches are in the on or enabled position. 

Switches shall be in accordance with Section 400.5. 

END OF GROUP 3 

 1515 
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GROUP 4 COMMUNICATIONS, NAVIGATION, AND SHIP CONTROL 

400 GENERAL 

All equipment in the Pilothouse shall have dimmable backlight capability for operation during 

darkness. Where available, backlight shall be amber or red. Backlight intensity shall match for 

all equipment to the extent practicable and shall be variably dimmable. 

All vessel electronics shall be commercial grade, marine-rated, and suitable for a high-

humidity environment. Equipment shall be provided as waterproof-, weather-proof-, or drip-1520 

proof-rated where available. 

The Contractor is responsible for providing complete communications, navigation, and control 

systems, which includes any cables, electronics, and other auxiliaries necessary for full system 

functionality which are not explicitly called out in these Specifications. 

All arrangements of communications, navigation, and controls equipment shall be in 1525 

accordance with Contract Drawing 22115.01-401-01 and Contract Drawing 22115.01-422-01 

and the additional requirements in this section. 

400.1 Network Protocols and Interconnections 

The Contractor is responsible for designing the communications, navigation, control, and 

monitoring networks and interconnections to meet the functional requirements in this 

specification. Networks shall be configured to allow for full functionality of all equipment. 1530 

A NMEA 2000 network shall be used as the primary communication bus for vessel electronics. 

Additional ModBus TCP, J1939, and other CAN Bus networks shall be provided as necessary 

based on vendor-specific requirements. 

400.2 Control Stations 

Vessel control and maneuvering shall occur at the following control stations: 

A. Pilothouse starboard wing. 1535 

B. Pilothouse port wing. 

C. Pilothouse central station. 

D. Starboard aft control console. 

E. Port aft control console. 

F. Steering Gear Room. 1540 

The primary control stations are the two Pilothouse wings. The central station in the Pilothouse 

is only used for autopilot control, with no other steering input devices. The two aft control 

consoles shall have full propulsion and steering controls and monitoring for critical equipment 

and systems. Emergency backup steering control is through the hydraulic helm pump located 

in the Steering Gear Room. 1545 
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400.3 Control Systems 

Table 4-1 defines high level scope and interfaces for the primary control and monitoring 

systems to be provided for the vessels. The full requirements for and functionality of each 

system are described in subsequent sections. 

Table 4-1 Control Systems Functionality 

System/Function Description 

Danfoss ECS  

Vessel operating modes Selection and management of operating modes. 

Battery management 
Monitoring of battery state of charge, and control over 

charging and discharge. 

Throttle input management 

Receives throttle command inputs from Twin Disc EC600 

system and satisfies commanded throttle input via 

combination of main engines and/or propulsion motors 

based on operating mode 

Genset control 
Automatic start/stop of gensets based on power demand, 

operating hour balancing. 

Böning IBS  

Alarm, monitoring, and controls 

system 

Alarm, monitoring, and control for auxiliary systems 

equipment and sensors, electronic tank level indication, 

and navigation lights. 

Danfoss ECS user interface 

Mimic native Danfoss ECS user interface, providing 

control of the Danfoss ECS through the Böning display 

screens. 

CCTV monitoring 
Display of live CCTV camera feeds and replay of logged 

video. 

Remote ME monitoring 
Monitoring of basic engine parameters at the aft control 

consoles. 

MAN iSea  

Remote ME controls and monitoring 
Monitoring of engine parameters and start/stop engine 

control in the Pilothouse. 

Local ME controls and monitoring Local E-box for control, monitoring, and datalogging. 

Twin Disc EC600  

Throttle inputs 
Receives user throttle inputs and transmits to the Danfoss 

ECS. 

Gearbox clutching 
Controls gearbox clutches and prop shaft rotation 

direction. 

Shaft brakes 
Receives user shaft brake commands and transmits to 

hydraulic system. 

400.4 Vessel Operating Modes 

The Danfoss ECS shall be configured with selectable operating modes which alter vessel 1550 

performance and equipment usage. The operating modes and details shall be developed and 

implemented by the Contractor and Danfoss with input from the Owner. A final, detailed 

description of the operating modes shall be submitted to the Owner for approval prior to 

finalizing the vessel design. 
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The ECS shall have two (2) primary operating modes: 1555 

Conventional Mode: Propulsion motors are disengaged while all propulsive power is 

delivered by the main engines. The batteries work to peak shave hotel loads, with the batteries 

maintaining a level state of charge. 

PTI/PTO Mode: Main engines are turned off when propulsion power drops within limits, such 

that all propulsive power coming from the propulsion motors. If propulsion power is increased 1560 

main engines are turned on and PTO mode is used to generate electricity when possible. 

Gensets are managed by the ECS, turning on and off as necessary to maintain a roughly level 

battery state of charge within predefined limits. The prioritization shall be to minimize engine 

hours and wear and tear as much as possible while maintaining long term battery health to the 

extent possible.  1565 

There shall be a dedicated screen in the Böning ACMS for mode selection which includes an 

overview of power transmission through the propulsion and electrical systems. 

Two push buttons shall be installed at each control station. One button shall be for activation 

of the Conventional Mode and the other shall be for activation of the PTI/PTO Mode. The 

buttons shall be located in a convenient location at the control station, but consideration should 1570 

also be given to minimize the chances of inadvertent operation. Buttons shall be in accordance 

with Section 400.5. 

The system shall have a number of parameters that can be adjusted such that the system can be 

tuned during testing and commissioning. The parameters shall be configurable by Danfoss or 

by an operator with a password protected screen.  1575 

400.5 Control Push Buttons and Switches 

All push buttons and switches in the Pilothouse which are not supplied with vendor systems 

(e.g. Kahlenberg at-will horn buttons, Jastram take-over switches, etc.) shall be Siemens 3SU 

series. 

Button and switch colors shall be coded by system/functionality (i.e. separate colors for Galley 

warning buttons, ECS takeover buttons, FLIR camera switches, etc.), with the colors approved 1580 

by the Owner. 

Plaques shall be installed next to all buttons and switches identifying functionality and 

positions. 

411  PROPULSION CONTROLS AND MONITORING 

411.1 Propulsion Controls 

The engine controls for the main engines are to be a Twin Disc EC600 electronic control 

system with four (4) remote control stations. The propulsion controls system shall be provided 1585 

by Northern Lights as a part of their SSV scope of supply. 

The control stations shall be located at port and starboard sides of the Pilothouse and at the aft 

deck port and starboard. Aft stations shall be located as shown on the Contract Drawings, and 

provided with a gasketed, weathertight aluminum cover, hinged and secured with stainless 
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steel toggle clasps. Each control station shall have a dual binnacle for control of speed and 1590 

direction of each propeller shaft. 

The Twin Disc EC600 system interfaces with the ECS and main engines through a controller 

area network (CAN) bus network. It shall provide timing required for properly sequencing the 

shift and speed and shall interface with the shaft brakes. 

Propulsion shall be controlled through the ECS. The ECS status and control interface will be 1595 

through the Alarm, Monitoring, and Control System provided by Böning. ECS monitoring 

screens shall be mimicked on all Böning ACMS screens in the Engine Room and Pilothouse. 

411.2 Engine Controls and Monitoring 

Remote monitoring and start/stop of the main engines at the Pilothouse shall be through two 

(2) MAN iSea 7" displays, with one display dedicated for each engine. 

Remote monitoring of basic engine information at the two (2) aft control consoles shall be 1600 

available through the Böning system. The Contractor shall work with the Owner and Böning 

to develop the engine monitoring display screen information and layout for the aft control 

consoles. 

412 STEERING CONTROLS 

Steering gear controls shall be Jastram, with the equipment provided in Section 561. 

Each of the Pilothouse wing stations shall have a full follow-up (FFU) lever controller and 1605 

non-follow-up (NFU) jog switch. The Pilothouse central station shall be configured for 

autopilot control as well as overall monitoring and control of the Jastram system through the 

CP-600 and AP-600 panels. Each of the aft control consoles shall have a FFU lever controller. 

Each of the control stations shall be configured with local takeover switches for each of the 

control devices at that station. This includes separate local takeover switches for both FFU and 1610 

NFU at the Pilothouse wing stations. The takeover switch for the autopilot may be incorporated 

into the CP-600 control panel. 

413 AUTOPILOT 

The Contractor shall provide a Simrad AP70 Mk2 autopilot system, complete with all cables 

and auxiliaries required for integration. The autopilot shall be integrated with the gyrocompass 

and steering gear control system. 1615 

The autopilot controller shall be panel mounted at the central control console in the Pilothouse. 

414 NON-ELECTRONIC NAVIGATION AIDS 

414.1 Magnetic Compass 

The Contractor shall provide a Ritchie 5" Globemaster YB-500 magnetic compass. 

The compass shall be configured with a dimmable light. 
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414.2 Ship’s Clock 

The Contractor shall provide a Chelsea Clock 6" brass ship’s bell analog clock. 

414.3 Fog Bell 

The Contractor shall provide a 12" cast brass fog bell, Perko 0150 or equal. The fog bell shall 1620 

be installed on the front of the deckhouse beneath the hand rail. 

422 ELECTRONIC NAVIGATION AIDS 

422.1 Navigation Lights 

The Contractor shall provide navigation lights to meet COLREG 72 standards (Ref 21). 

Navigation lights shall be 24VDC Imtra model DHR60LED or equal. The lights shall be 

located as follows: 

A. Masthead light – one (1) on mast, 225 degree (white). 1625 

B. Anchor /pilot light – two (2) on mast, 360 degree (white). 

C. Pilot light – two (2) on mast, 360 degree (red). 

D. Side lights – one (1) port, one (1) starboard, 112.5 degree (red & green). 

E. Stern light – one (1) on aft light staff, 135 degree (white). 

Control of navigation lights shall be in accordance with Section 436.1. 1630 

The two pairs of 360 degree red and white anchor/pilot lights shall be mounted close together 

but in such a way that the mast does not block more than one light as seen from any angle. 

Shades shall be provided below navigation lights to prevent inadvertent lighting of the vessel. 

422.2 Air Horn 

The Contractor shall provide a Kahlenberg model S-330 air horn. 

Control of the horn shall be through four (4) Kahlenberg M-313 push buttons and one (1) 1635 

Kahlenberg M-512 horn control panel. One push button shall be installed at each bridge wing 

and at each aft control console. The push buttons and the horn control panel shall be configured 

for 24 VDC control of the horn’s solenoid valve. 

422.3 Depth Transducer 

The Contractor shall provide an Airmar model SS260 depth transducer. The transducer shall 

be installed between Frames 6 and 7 near centerline. 1640 

The depth transducer shall be configured to output depth readings to the electronic chart 

display and information system (ECDIS) and Radar displays. 

The Contractor shall provide a Furuno RD30 display, or equal. The display shall be used for 

configuration of the depth transducer, and to pass the depth signal through to other electronic 

systems. 1645 
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423 ELECTRONIC NAVIGATION SYSTEMS 

The navigation electronics shall utilize dedicated displays and electronics to prevent 

interference with the Böning ACMS system. 

423.1 Electronic Chart Display and Information System and Navigational 
Computer 

The Contractor shall provide two (2) 19" Hatteland Series X G2 monitors for use as ECDIS 

displays. The monitors shall be RAM-mounted. 

The Contractor shall provide two (2) NSI KSML92 ECDIS keyboard and trackball control 1650 

panels for interface with the ECDIS displays. The controls shall be panel mounted and have 

dimmable backlights. 

The Contractor shall provide an OnLogic ML450G-52 solid state computer for running Rose 

Point ECS navigational software. The computer shall display navigational information on the 

ECDIS displays. 1655 

The navigational computer shall be integrated with the following systems: 

A. GPS for position, speed over ground (SOG), and course over ground (COG) input. 

B. Automatic Identification System (AIS) for target tracking and overlay. 

C. Gyrocompass for heading input. 

D. Radar for overlay on ECDIS displays. 1660 

E. Depth. 

423.2 Gyrocompass 

The Contractor shall provide a Sperry Navigat 2500 fiber optic gyrocompass system. The 

gyrocompass shall be installed at the bottom of the stairs leading to the Pilot Berths on the aft 

bulkhead. The gyrocompass shall provide outputs to all navigation and monitoring equipment, 

including but not limited to: 1665 

A. AIS. 

B. ECDIS. 

C. Böning ACMS system. 

D. Radar displays. 

E. Autopilot. 1670 

Heading information shall be available at the aft control consoles, either through the Böning 

ACMS display located at the control stations or dedicated gyrocompass repeaters. 

The Contractor shall provide a gyrocompass repeater above the helm pump in the Steering 

Gear Room and in the Pilothouse. 
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423.3 Satellite Compass 

The Contractor shall provide a Furuno SC70 satellite GPS compass system, complete with 1675 

junction box, display, antenna, and cables. The satellite compass shall be configured to provide 

outputs to the same equipment as the gyrocompass and shall serve as a backup to the 

gyrocompass. 

423.4 Automatic Identification System 

The Contractor shall provide a Furuno FA170 Class A AIS system, complete with transponder, 

display, GPS antenna, and cables. The VHF antenna shall be provided separately and is 1680 

described in Section 440.1. 

The AIS system shall provide a signal that can be incorporated into the Radar and ECDIS 

displays. 

430 INTERIOR COMMUNICATIONS 

430.1 Printer 

A combination printer, copier, and fax machine of a model to be specified by the Owner shall 

be provided. 1685 

430.2 Intercom System 

The contractor shall provide an internal audio communications and paging system, Aiphone or 

equal. The system shall have a central exchange in the Pilothouse and substations distributed 

throughout the vessel. The system shall be hands-free at substations and handheld at the central 

exchange. Substations shall be installed in the following locations: 

A. Forward Stores Room. 1690 

B. Engine Room. 

C. Steering Gear Room. 

D. Lounge. 

E. Four (4) Crew Staterooms, one station per stateroom. 

F. Eight (8) Pilot Berths, one station next to and within reach of each berth. 1695 

G. Two (2) aft control consoles, port and starboard. 

430.3 Hailer 

The Contractor shall provide a Furno LH5000 hailer. 

The hailer shall be connected to three (3) Contractor-provided talk-back speaker stations. 

Stations shall be on Main Deck in the weather at the stern deck, port forward near the landing 

area, and starboard forward near the landing area. The two forward speakers may be combined 1700 

onto one channel. The talk-back speakers shall be Furuno model ISP-5000. 

The hailer shall drive two (2) Contractor-provided speakers, located to port and starboard 

outboard of the mast. The speakers shall be 30 W, 8 Ω, compatible with the hailer, and suitable 

for marine use, ELK-SP30 or equal. 
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430.4 General Alarm 

A 24V general alarm system shall be installed, with a separate switch at each Pilothouse 1705 

operating station. Bells shall be located in the Mess, Engine Room, Pilot Berthing area and 

Crew Berthing area, with switch in the wheelhouse. A red, rotating beacon shall be installed 

in the Engine Room. 

430.5 Fire Alarm 

The Contractor shall provide an independent marine fire detection and alarm system, Kidde or 

equal. The system shall have a fire alarm panel installed in the Pilothouse companionway. 1710 

Smoke, heat, and carbon monoxide detectors shall be installed in spaces as designated in Table 

4-2. Combination detectors shall be used where applicable. 

Table 4-2  Fire Detection 

Space Heat Smoke Carbon Monoxide 

Pilothouse  X X  

Lounge/Mess X X X 

Pilot Berths X X X 

Crew Staterooms X X  

Aft Crew Passage   X 

Forward Stores X X  

Battery Room X X X 

Steering Gear 

Room 
X X  

Engine Room X   

Galley X   

Ventilation shunt trips from the fire detection system shall be installed as shown in Contract 

Drawing 22115.01-301-01. 1715 

430.6 Galley Alarm 

A 24V buzzer shall be provided in the Galley to warn the cook of imminent heavy motions. 

Two push buttons shall be provided for activation of the buzzer, with one installed at each 

Pilothouse wing. Push buttons shall be in accordance with Section 400.5. 

434 STEREO SYSTEM 

The Contractor shall provide a Fusion MS-RA210 stereo system in the Pilothouse. The system 

shall be configured for Bluetooth, 3.5 mm aux audio, and AM/FM radio inputs. The system 1720 

shall drive speakers installed in the Pilothouse. 

The Contractor shall provide speakers of a model to be determined by the Owner. 
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436 ALARM, CONTROL, AND MONITORING SYSTEM 

A Böning ACMS shall be installed to provide interface to the ECS and to act as the central 

alarm system for the vessel. Generally, other vessel systems shall be controlled by standard 

OEM interfaces however control may be provided through Böning for certain systems where 1725 

the primary system architecture is also provided by Böning. 

The shipyard shall furnish a complete Böning system. The system shall be configured for 

remote access for use by the Owner’s port engineer and to allow Böning access for system 

maintenance. Certain parameters of the system such as alarm points and time delays shall be 

adjustable by the Owner using an administrative password. 1730 

All alarms and commands shall be logged, and data shall be retained and accessible for a 

minimum of six (6) months. A backup routine shall be established so that data can periodically 

be archived on the Owner’s server or other cloud-based storage. 

The Contractor shall develop a comprehensive ACMS Input/Output Table for Owner review 

and approval. This table shall be updated throughout the design and construction phase to 1735 

capture accurate data for the system configuration. 

436.1 Displays / Interface 

The Contractor shall provide the following Böning display screens: 

A. Two (2) 15" Böning AHD-1215G displays: 

1. Installed in the Pilothouse. 

2. Configured for: 1740 

a. CCTV viewing and control. 

b. Danfoss ECS monitoring and mode selection. 

c. Twin Disc EC600 monitoring and control. 

d. ACMS monitoring and control. 

3. User interface and input from: 1745 

a. One (1) Böning AHD-DRMT trackball. 

b. One (1) Böning AHD-DC trackball switcher. 

B. One (1) 15" AHD-1115G touchscreen display: 

1. Installed in the Engine Room. 

2. Configured identical to Pilothouse displays. 1750 

C. One (1) Böning AHD-DPS 02 BS navigation lights panel: 

1. Installed in the Pilothouse. 

2. Configured for independent and/or individual control of navigation lights based on 

input from the Owner. 

D. Two (2) 8.8" Böning AHD-880 TC displays: 1755 

1. Installed at the aft control consoles, one port and one starboard. 

2. Configured for: 

a. Danfoss ECS monitoring, with simplified interface. 

b. ACMS monitoring, with simplified interface. 

c. Engine monitoring, with simplified interface. 1760 
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E. One (1) Böning AHD 1300 WNA remote access service. 

F. One (1) Böning AHD 1300 WNL data-logging and e-mail reporting server. 

G. Böning ACMS I/O modules, installed in Engine Room and Pilothouse as required to 

support all I/O connections. 

ACMS screens shall be developed in cooperation with the Owner. Screens shall generally 1765 

depict the actual arrangement of the vessel or the system logic. Allowance shall be made for 

multiple revisions of the screens during the design, commissioning, and sea trials. 

436.2 ACMS Interfaces 

The ACMS interfaces shall include all signals listed in the table in Appendix C. 

The alarm system shall include a minimum of 15% spare connection points upon delivery of 

the vessel for future growth and the addition of alarm points. 1770 

436.3 Engine Room Signal Column 

An engine room signal column shall be provided as a part of the Böning scope of supply. The 

signal column shall have one red light, one loudspeaker, and the following signal lamps: 

• General alarm 

• CO2 release alarm 

• Fire alarm 1775 

• Machinery alarm, fuel oil bunkering and transfer 

• Machinery alarm, general 

• Telephone (linked to intercom call station) 

Each signal lamp shall have a symbol appropriate for the lamp’s alarm type. The speaker shall 

sound a distinct pattern for each different type of alarm. 1780 

439 CCTV SYSTEM 

A closed-circuit video display and recording system shall be furnished and installed by the 

Contractor. The CCTV system recorder shall capture and maintain up to 30 days of data from 

all sources. The cameras shall be viewable, and recordings accessible, through remote access 

from shore. 

The video feed from cameras shall be configured for viewing on the Böning Display Units in 1785 

the Pilothouse. The monitor shall be selected to match other monitors and shall be flush 

mounted. A touch screen, trackball mouse, and/or keyboard shall be provided as needed to 

allow full control of the CCTV system. 

HD Cameras shall be provided according to Table 4-3. 

Table 4-3 CCTV cameras 1790 

Location Viewing Quantity 

Port and starboard boarding 

areas 

Vessel landings and pilot 

transfers 
2ea (1 port, 1 stbd) 
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Engine Room Main engines, auxiliaries 
3ea (or more if required to 

provide full coverage) 

Battery Room Battery Racks 1ea 

Aft Deck Personnel on deck, rescue boat 1ea 

Mast Forward 1ea 

Steering Gear Room HPUs and ladder 1ea 

439.1 FLIR Camera 

The Contractor shall provide a Teledyne FLIR M364C fixed mount multispectral thermal 

camera. The camera shall be installed to allow for as close to 360-degree visibility as possible. 

The video feed from the FLIR camera shall be viewable on the Böning ACMS displays via the 

CCTV system. 

The FLIR camera shall be operable from two (2) Teledyne JCU-2 control panels, with one 1795 

panel located at each Pilothouse wing station. 

440 EXTERIOR COMMUNICATION SYSTEMS 

440.1 VHF Radios and Antennas 

The Contractor shall provide four (4) Furuno 8900S VHF-DSC radios. 

The port bridge wing station radio shall be connected to independent transceiver and DSC 

antennas, and the other radios shall be configured with a single VHF antenna only.  

Two (2) additional radio mics shall be provided and installed to allow for control of the 1800 

starboard wing radio from the port wing, and control of the port wing radio from the starboard 

wing. 

The Contractor shall provide six (6) heavy-duty Morad antennas. The five (5) VHF-DSC 

antennas shall be model 156HD “hot rod.” One (1) VHF-AIS antenna shall be model 162HD. 

All antennas shall have a white powder coat finish. 1805 

440.2 Satellite Internet 

The Contractor shall provide a Starlink marine satellite internet system integrated with a WiFi 

network. 

The system shall use the flat high performance Starlink antenna, or equal. Obstruction above 

and surrounding the antenna shall be minimized to reduce interference and blockage. 

WiFi access points shall be provided as necessary to ensure a strong connection in all occupied 1810 

spaces of the vessel, including the Forward Stores. WiFi access points shall be power over 

ethernet (PoE), Eero or equal. 

440.3 EPIRB 

The Contractor shall provide an Ocean Signal SafeSea EPIRB1 Pro or equal emergency 

position-indicating radiobeacon (EPIRB). 
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The EPIRB shall be of a float-free type and installed on the Pilothouse Top. 1815 

450 RADIO DIRECTION FINDER 

The Contractor shall provide and install a Rhotheta RT-500-M RDF system, complete with 

antenna and interface. 

The RDF shall be configured to automatically switch off during VHF radio transmission. 

The RDF shall be integrated with the searchlight to allow for automatic tracking of PLBs. 

451 RADARS 

The Contractor shall provide two (2) complete Furuno FAR2228BB X-Band radar systems.  1820 

The radar system and displays shall be powered with 24 VDC. 

451.1.1 System Components 

Each system shall consist of the following components: 

A. RPU025-AE2S-S processor unit. 

B. RCU014 keyboard control unit. 

C. RSB128-106NN X-Band gearbox unit. 1825 

D. Intelligent Hub HUB-3000. 

E. XN20CF/6.5 X-Band 6½' open array antenna. 

F. MU190V 19" flush mount color LCD monitor. 

G. PM254/3 performance monitor installation kit. 

H. All cables necessary for complete installation. 1830 

451.1.2 System Integration 

The radar systems shall be integrated with the following systems: 

A. GPS for position, SOG, and COG input. 

B. AIS for target tracking and overlay. 

C. Gyrocompass for heading input. 

D. ECDIS for ECDIS radar overlay. 1835 

470 METEOROLOGICAL INSTRUMENTS 

The Contractor shall provide a RM Young 86106 marine ultrasonic anemometer. The 

anemometer shall provide wind speed and direction output to the ACMS and ECDIS systems. 

The ACMS and ECDIS systems shall also be configured with vessel speed and vessel heading 

as inputs to display true wind speed and true wind direction. 

The Contractor shall provide a RM Young 61402L barometric pressure sensor. The sensor 1840 

shall be configured to provide pressure readings to the ACMS system, with the reading capable 
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of being displayed both as a single value and in a strip chart format. The sensor shall be 

installed in the weather within a RM Young 61360 weatherproof enclosure with model 61002 

pressure port. 

471 WINDOW WIPERS AND WASH 

The Contractor shall provide a complete window wiper system. Seven (7) windows shall be 1845 

fitted with wiper assemblies. The wipers shall be heavy-duty 24 VDC electric driven, bottom 

mounted, pantograph type, with two-speed, variable intermittent switches, with self-park. 

Wipers shall be provided with on/off switch which leaves variable speed at previous setting. 

It should be noted that the window wiper system and bulkhead penetration details on the 

Owner’s existing fleet of vessels results in water leakage into the Pilothouse underneath the 1850 

console. The Contractor shall investigate alternative wiper systems and mounting/penetration 

details to eliminate leakage before selecting a wiper system. The wiper system selection and 

bulkhead penetration details shall have Owner approval before the selection is finalized. 

Freshwater for window washing shall be provided by the potable water system. Each of the 

seven (7) windows with wipers shall be fitted with a spray nozzle. Flow control shall be 1855 

through seven (7) 24 VDC spring-closing solenoid valves. Push buttons should be fitted in the 

Pilothouse to open the solenoid valves. 

END OF GROUP 4 
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GROUP 5 MACHINERY 

500 GENERAL 

Auxiliary systems shall be constructed in accordance with 46 CFR Subchapter C, and 46 CFR 

Subchapter F as required by Subchapter C. 

The general location of equipment shall be per Contract Drawing 22115.01-201-01. The 1860 

Contractor may make minor adjustments to equipment locations as seen fit during detail and 

production design. Proposals for significant adjustments to equipment location and 

arrangement shall be submitted for approval by the Owner. 

503 PUMPS 

Pumps shall be of a commercial marine grade. All pumps supplied by the Contractor (not 

engine or gear-driven pumps supplied with other equipment) handling seawater shall be made 1865 

of nickel aluminum bronze, or an equivalent corrosion-resistant material. All pumps handling 

oil and DEF shall be provided with drip pans. 

Guards shall be provided for all rotating machinery, power-transmission machinery, and other 

machinery where necessary to prevent personnel from contracting moving parts. Guards shall 

be removable, as required, for maintenance access. 1870 

504 INSTRUMENTATION AND INSTRUMENT BOARDS 

504.1 General 

Instrumentation shall have scales in US Customary Units (a.k.a. ‘English’ or ‘Standard’ units). 

Local instrumentation integral with machinery and equipment shall be the manufacturer’s 

standard. Adequate instrumentation shall be provided to monitor and ensure proper and safe 

operation of machinery/equipment and systems under both normal and emergency operating 

conditions. 1875 

The failure of any instrument or its component parts shall not cause the system to become 

inoperable. For example, gauge piping shall have root valves and thermometers shall have 

thermowells to allow normal system operation in the event of failure. 

Instrument accuracy from source monitoring to readout shall be within 2% of the full-scale 

range. 1880 

Instruments directly exposed to weather shall have enclosures of suitable plastic or corrosion 

resisting steel and shall be flush mounted on panels to provide protection to operating 

personnel and to instruments from accidental damage. 

Dial thermometers, as well as pressure, vacuum, differential pressure, and compound gauges 

shall have a dial size not less than 2½" in diameter. 1885 

Thermometers and pressure gauges shall generally be selected so that the system’s normal 

operating range falls within the middle third of the scale’s full range. 

Pressure gauges shall include a normal operating and maximum pressure range clearly 

identified on the gauge dial for the applicable system. 
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Gauge piping assemblies and materials used shall be in accordance with ASTM F721, 1890 

Standard Specification for Gauge Piping Assemblies, except that all root valves shall be ½". 

The Contractor shall install groups of pressure gauges and dial thermometers on gauge boards 

where appropriate. Gauge board assemblies shall be in accordance with ASTM F707, Standard 

Specification for Modular Gauge Boards, Grade A. 

504.2 Tank Level Indication 

Tank level instruments shall be provided as specified on applicable system drawings. Remote 1895 

indication for tank level transmitters shall be available through the ACMS as described in 

Section 436. 

Tank level indication for sewage and graywater tanks shall be through Headhunter SYM-U 

units for ease of integration and automation of transfer pumps and the marine sanitation device. 

All other tank level indicators shall be provided by Böning. Suitability and corrosion resistance 1900 

of the DEF Storage Tank level indicators shall be specifically addressed by the Contractor. 

A secondary (non-electronic) means of level indication shall be provided for all tanks except 

the DEF service tanks. Float stick or sight glass indication shall be used where practical, with 

sounding tubes used where necessary. The secondary means of indication for the DEF storage 

tanks shall be through sounding tubes led to weather to limit penetrations and valves in the 1905 

system. 

505 PIPING 

Piping system material specification shall be per the corresponding system drawings and 

material lists. 

505.1 General 

Piping systems and related material shall be designed, furnished, and installed as necessary to 

ensure complete and efficient operation of all systems, components, and machinery under all 1910 

conditions of service. 

Where piping is connected to machinery and equipment, arrangements shall be made to ensure 

stresses resulting from expansion and contraction of piping are not transmitted to the 

machinery or equipment. All piping connections to the engines or other resiliently mounted 

equipment shall be flexible to allow for the maximum range of motion of the engines. 1915 

All piping subject to mechanical injury shall be adequately protected. All guards shall be bolted 

in place so that they may be removed for repairs to piping. 

The use of mitered joints or mitered fittings in piping systems shall not be permitted, with the 

exception of the exhaust system joints above the silencers. 

505.2 System Design 

Piping shall be led as directly as practicable with a minimum number of bends and fittings and 1920 

with sufficient joints to provide for removal, inspection, servicing, and replacement of 

machinery and equipment. 

Fluid velocity in piping systems shall be as shown in Table 5-1. 
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Table 5-1 Fluid velocity limits (D = inside diameter) 

System Nominal (fps) Limit (fps) 

Seawater Suction 3√𝐷 12* 

Seawater Discharge 5√𝐷 12* 

Freshwater Suction 3√𝐷 15 

Freshwater Discharge 5√𝐷 20 

Fuel Oil Suction 2√𝐷 7 

Fuel Oil Discharge 5√𝐷 12 

Lube Oil Suction √𝐷 4 

Lube Oil Discharge 2√𝐷 6 

*9 fps shall be used for CuNi piping. 1925 

The fluid velocity for chlorinated polyvinyl chloride (CPVC) and PEX piping shall be less than 

the manufacturer’s recommended velocity in addition to meeting the velocity limits in Table 

5-1. 

Piping shall be designed to accommodate temperature and pressure variations. 

505.3 Installation 

All piping shall fit without springing or forcing into place. Flange faces shall fit flush and 1930 

concentric before bolting. 

All piping above the Main Deck shall be concealed behind panels and sheathing, except where 

connected to fixtures. For pipe runs in the overhead, piping shall be installed as close as 

practical to deck beams, bulkheads, and the undersides of decks. Piping may penetrate frames 

and girders, provided structural compensation is made at the penetration. Calculations 1935 

demonstrating that adequate shear area and section modulus are retained shall be submitted to 

the Owner. 

Hangers shall be welded to basic structure, such as beams, frames, bulkhead stiffeners, or plate, 

that is adjacent to support structure. Hangers for nonferrous pipe or tubing shall be made of 

composite or synthetic material and rubber-lined on the inside. 1940 

The amount of piping exposed to weather shall be minimized. Piping hangers exposed to 

weather shall be configured, and 100% welded out, to minimize maintenance due to “running 

rust,” and shall include the use of corrosion-resistant material where practical. 

Bends or long-radius elbows shall be used in place of short-radius elbows wherever possible. 

Connections to pumps, tanks, and shell valves greater than 2" nominal pipe diameter shall be 1945 

flanged. Connections of 2" nominal pipe diameter or smaller shall be threaded with sufficient 

unions to permit removal of equipment. Unions are not permitted in piping located behind 

linings, in false ceilings, or other inaccessible locations. Where 150-pound steel flanges mate 

up to valves or equipment with flat-face flanges, the steel flanges shall be flat-faced. 

High points in piping systems shall be avoided where practicable. Unavoidable high points 1950 

shall be provided with vent fittings for air or gas removal. Piping in each system shall have 

provisions for draining of low points. 
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In order to prevent damage to piping and joints at bulkheads and decks, there shall be expansion 

bends sufficient to accommodate piping thermal growth, as well as movement due to working 

of the vessel’s structure. Expansion joints shall not be used in lieu of expansion bends. 1955 

Fuel piping shall be designed and installed so that flanged connections and valves are located 

remote from exposed surfaces having a temperature in excess of 450°F. Protective spray 

shields shall be provided around flanged connections and valves where necessary, to prevent 

the possibility of spray onto exposed hot surfaces. 

All valves shall be readily accessible for ease of operation and repair. Where piping system 1960 

arrangement requires valves to be located below gratings or deck plates, a hinged cover shall 

be provided to allow valve operation without removing any grating or plate sections. 

Check valves shall be installed in a horizontal plane and, wherever possible, in a fore/aft 

orientation. Ball valves, when socket welded, shall be bolt type wherein the body can be 

removed without dislodging the end connections. 1965 

505.4 Corrosion Precautions 

Piping shall be protected from the effects of corrosion and/or internal erosion corrosion. 

Galvanic isolation shall be provided for all piping connections between dissimilar metals. 

Isolation shall be achieved with flange isolation kits or dielectric unions. All isolation fittings 

shall be resistance tested to verify proper installation and a test report shall be provided to the 

Owner. 1970 

All shell connections on CuNi piping systems shall have a waster piece between the CuNi 

piping and the steel hull penetration. The waster piece shall be a flanged spool of carbon steel 

pipe with a minimum length of three (3) pipe diameters. The waster piece shall be galvanically 

isolated from the piping system on both ends and from the hull. 

Keel coolers shall be galvanically isolated from the hull at the connection flanges to maintain 1975 

the biofouling resistant property of the coolers, which is lost if galvanically coupled to a hull 

protected with an impressed current cathodic protection system. 

To prevent erosion, turbulence of flow in piping systems shall be minimized using the 

following methods, as appropriate: 

• Restricting flow velocities to within acceptable limits, in accordance with Section 1980 

505.2. 

• Incorporating gradual transitions in pipe diameter changes. 

• Employing large-radius bends and fittings, sweep tees, ‘Y’s, and lateral-type fittings. 

505.5 Cleaning and Flushing 

All piping, piping accessories, and related equipment shall be thoroughly cleaned after 

fabrication and prior to shipboard installation. After shipboard installation is complete, each 1985 

system shall again be thoroughly cleaned and flushed of all foreign matter with the applicable 

system’s intended medium or an approved substitute. 

For each piping system, flushing shall be conducted at the system’s maximum operating 

pressure, and above its design flow velocity. Prior to flushing operations, units such as heat 
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exchangers and control valves with in-line mechanisms capable of trapping or carrying over 1990 

foreign matter shall either be removed or blanked-off and bypassed. 

Fuel oil service and lube oil piping shall be cleaned after fabrication or assembly and prior to 

installation. After installation is complete, the system shall be cleaned by flushing with hot oil. 

Flushing shall continue until the oil meets the characteristics of ISO 4406:2021 17/15/12 or 

equipment manufacturers’ requirements if more stringent. Quality shall be verified by an 1995 

independent lab test. After this final flushing, the Contractor shall drain the system and refill 

with new system fluid. 

Prior to system commissioning, the DEF tanks shall be thoroughly cleaned and wiped down 

with a stainless steel cleaning agent, and then rinsed/wiped with DEF to prevent contamination. 

Hydraulic systems shall be cleaned and flushed in accordance with ISO 28521:2009. Upon 2000 

completion of the cleaning operation, all open ends shall be plugged or capped. Open ends 

shall be kept closed until final installation. 

After installation, the entire potable water system shall be cleaned, disinfected, and flushed in 

strict accordance with the requirements of the United States Public Health Service. Certificates 

of disinfection shall be provided to the Owner prior to dockside trials. Should it become 2005 

necessary to reopen the potable water system prior to delivery of the vessel, the system shall 

be cleaned and disinfected again. 

505.6 Hull Penetrations 

Hull penetrations shall be in accordance with ASTM F994 and be of Type III, Class 1. Other 

penetration types may be requested for Owner approval on a case-by-case basis. 

The minimum overboard penetration size shall be NPS 1. 2010 

In general, all overboard discharges shall be through the side shell just below the sheer strake. 

Exceptions include seawater cooling, grey water, and sewage overboards, which shall be 

located 6" above the design waterline. 

506 VENTS, FILLS, AND SOUNDINGS 

Vents, fills, and sounding tubes shall be installed on tanks as designated in the Contract 

Drawings. 2015 

All exterior vents, fills, drains, pump-outs, sounds, and piping shall be ASTM A312 TP316L 

stainless steel. 

506.1 Vents 

Tanks shall be provided with vents as followings: 

Tank/Space Size Type Location 

Fuel Oil Tanks (P/S) 2½" 
Ball check with flame 

screen 

Above containment 

coaming 

Potable Water Tanks (P/S) 1½" 
Ball check with bug 

screen 
House sides 

Lube Oil Tank N/A Breather/fill cap on tank Direct from tank in ER 
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Tank/Space Size Type Location 

Grey Water Tank 1½" 
Open pipe with bug 

screen 

Direct from tank in ER, 

below grating level 

Sewage Tank and Marine 

Sanitation Device (MSD) 
2½" 

Open pipe, with opening 

angled downward and 

with bug screen, 

Top of fixed mast section 

Anti-roll tank 3" Open pipe, four (4) vents 

Flume Tank top, in 

accordance with 

Reference Drawing 

E348-1-3480-1 

DEF Storage Tanks (P/S) 2" Ball check 
Above containment 

coaming 

DEF Service Tanks (P/S) N/A 
Through MAN Tank 

Extraction Units 
Direct from tank in ER 

Waste Oil Tank 1½" Breather/fill cap Direct from tank in ER 

Forepeak void 2" Ball check Weather, above space 

ER void, below Battery 

Room 
2" Open pipe Direct from void in ER 

Ball check vents shall be Wager 1700, or equal, with stainless steel bodies and floats. 

506.2 Fills 

Two (2) fuel oil filling stations shall be fitted in USCG cofferdams on the Main Deck port and 2020 

starboard as shown in the Contract Plans. 2" diameter stainless steel pipe shall be installed in 

a half barrel containment coaming with a cap connection located on the Main Deck, port and 

starboard. The DEF fills and vents shall also terminate above the cofferdams. 

Each fresh water tank shall have a 1" fill terminating in a camlock fitting, located on Main 

Deck. 2025 

The Flume Tank shall have a 1½" fill pipe terminating in a camlock fitting, located on the port 

side at Pilothouse Deck level. 

The clean lube oil tank shall have a 1" fill terminating in a camlock fitting, located inside the 

Engine Room emergency escape fiddley at Main Deck level. 

506.3 Pump-outs 

A single sanitary pump-out shall be provided which is capable of servicing the sewage tank 2030 

and grey water tank. The pump-out shall be capable of discharging the contents of both tanks 

with suction drawn from a shoreside vacuum truck, and with pressurized discharge from the 

vessel’s sewage and grey water transfer pumps. The pump-out shall terminate in a 1½" 

camlock fitting, located on the port side just forward of the fuel containment coaming. 

The waste oil tank pump-out shall have a 1" fill terminating in a camlock fitting, located inside 2035 

the Engine Room emergency escape fiddley at Main Deck level. 

506.4 Sounds and Level Indication 

Tanks shall be provided with the following physical and electronic sounds and level indication: 
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Tank Sounds & Level Indication 

Fuel Oil Day Tanks 

(P/S) 

• Flat glass level gauge in Engine Room, Kenco K9900. 

• Electronic tank level indicator. 

Fuel Oil Storage Tanks 

(P/S) 

• 1¼" sounding pipes with quick closure, access from Engine Room. 

• Electronic tank level indicator. 

Potable Water Tanks 

(P/S) 

• 1¼" sounding pipe with cap, access from Main Deck level in 

weather. 

• Electronic tank level indicator. 

Lube Oil Tank • Flat glass level gauge, Kenco K9900. 

Grey Water Tank 

• 1¼" sounding pipe with cap, access from Engine Room below 

grating level. 

• Electronic tank level indicator. 

Sewage Tank 

• 1¼" sounding pipe with cap, access from Engine Room below 

grating level. 

• Electronic tank level indicator. 

Anti-roll Tank 
• Flat glass level gauge in Lounge, Kenco K9900. 

• Electronic tank level indicator. 

DEF Service Tanks 

(P/S) 
• Electronic tank level indicator. 

DEF Storage Tanks 

(P/S) 

• 1¼" sounding pipe with cap, access from Main Deck in weather. 

• Electronic tank level indicator. 

Waste Oil Tank 

• 1¼" sounding pipe with cap, access from Engine Room below 

grating level. 

• Electronic tank level indicator. 

Electronic tank level indication shall be displayed through the Böning ACMS displays. High- 

and low-level alarms may be detected through the electronic tank level indicators. High-high 

level alarms shall be detected by switches independent from the electronic level indicators. 2040 

All sounding pipes shall be fitted with striker plates at the bottom of the pipe. Sounding pipes 

shall be labeled at the sounding valve or nearest adjacent structure with tank name and full 

load sounding. 

The Contractor shall prepare sounding tables for all tanks. A fixed copy of sounding tables 

shall be mounted near the fuel oil storage tank sounding pipes. 2045 

See Appendix C for tank alarms. 

508 MACHINERY AND PIPING DESIGNATION AND MARKING 

All pipes shall be labeled in accordance with ISO 14726 for contents and direction of flow. 

Valve handles and handwheels shall be painted with the appropriate color in accordance with 

ISO 14726. A piping identification chart/legend shall be posted in the Engine Room. 

Piping and ventilation ducts shall be marked at least once in every space, and at least twice in 2050 

the Engine Room, preferably near bulkhead penetrations. 

Pipe exposed to the weather shall be marked by label plates. 
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Marking is not required where runs are less than 10' and identified by a nearby valve or other 

equipment. 

At the interconnection of systems, each branch line shall be marked. 2055 

Ventilation ducts shall be marked with supply or exhaust designation. 

Fills, vents, and shore connections shall be labeled with tank served and function (e.g. Potable 

Water Tank 1, Fill) Any restrictions on their use shall be indicated by permanently affixed 

instruction plates. 

Label plates shall have characters that are ⅜" high where possible, but in no case less than ⅛" 2060 

high. Sizing of nameplates shall, in general, conform to the relative size, type, and prominence 

of the equipment they serve to identify. Label plates shall be engraved stainless steel, glued on 

with marine grade adhesive, 3M 5200 or equivalent. 

Except for gauge valves, all valves shall have label plates in accordance with ASTM F992. 

The label shall include the following information: 2065 

• Valve and system ID (e.g. “524-V01”). 

• Valve function (e.g. “Aft Seachest Shell Isolation”). 

• Normal valve position (e.g. “N/O,” “N/C”). 

The normal position of three-way valves shall be clearly labeled and indicated on the valve. 

The Contractor shall work with the Owner to develop the label plate format and obtain Owner 2070 

approval of the format prior to installation. 

Valves located beneath grating or floor plates shall be labeled in position. A duplicate label 

plate shall be secured to the hinged cover required by Section 505.3 or on nearby structure 

above the grating/floor plates. 

Machinery and equipment not clearly labeled by the manufacturer shall have a label plate 2075 

describing the function of the component and any other pertinent information. 

All instruments and gauges shall have labels describing their purpose or function. 

Ventilation system dampers and closures shall be clearly labeled to indicate open, closed, and 

balance positions. Louvers and goosenecks shall be labeled with the connected 

space/compartment. 2080 

Operating gear instructions, safety notices, cautions, and warnings required for safe operation 

of the vessel shall be provided on permanent placards where necessary. 

Fire stations shall be marked with the station number and all extinguishers shall be marked as 

per USCG requirements. 

Designations on markers and nameplates shall agree with designations on drawings. 2085 
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509 INSULATION 

509.1 Exhaust Insulation 

Exhaust piping shall be insulated with removable insulation blankets in accordance with 

ASTM F683. 2" thickness shall be used in all locations except between the genset outlet and 

DPF inlets, which shall be 4" thickness. Exhaust tail pipes shall be insulated up to the 

penetration through the top of the stack. 

Stainless steel spring clips shall be used to secure exhaust insulation blankets. Tie wire for 2090 

lacing of exhaust insulation blankets will not be permitted. 

All exhaust insulation blankets shall have a silicone outer cloth layer. 

The Contractor is responsible for ensuring appropriate insulation of the main engine and genset 

aftertreatment. The insulation on aftertreatment shall be in accordance with manufacturer 

requirements and be sufficient to prevent aftertreatment from posing a hazard to crew. 2095 

Engine exhaust pipes and silencers for all engines shall be mounted on sound isolation mounts 

similar to the mounts shown in References E348-3420-01, E348-3420-02, and E348-3420-03. 

Suitable flanged takedown joints shall be provided on each exhaust run. 

509.2 Piping Insulation 

All piping systems with operating surface temperature over 125° F shall be thermally insulated 

to protect personnel in accordance with ASTM F683. 2100 

In general, thermal insulation shall be applied where systems will be adversely affected by heat 

transfer to their surroundings. Anti-sweat insulation shall be provided on all piping where it is 

necessary to limit absorption of heat from an external source where it would be detrimental to 

the system, and to prevent formation of condensation that may drip from the pipe. 

In addition to meeting the above requirements, insulation shall be applied to the following 2105 

piping systems using materials and methods approved by ASTM F683: 

A. Chilled water: closed cell foam, thermal insulation on all piping. 

B. Cold potable water: Closed cell foam, anti-sweat insulation on all piping. 

C. Hot potable water: Closed cell foam, thermal insulation on all piping. 

Any required pressure testing of piping shall be completed before pipe coverings are installed 2110 

over mechanical joints. 

A vapor barrier shall be applied to all insulation to prevent penetration of moisture except 

where closed cell foam insulation provides low vapor permeability and low water absorption. 

Vapor barriers shall remain intact and continuous over the areas protected by means of sealed 

joints and edges. Protective sheet metal lagging shall be installed wherever necessary to protect 2115 

insulation from damage. Protective lagging shall also be installed where insulation can become 

oil- or water-soaked, and in areas of heavy traffic. A surface treatment or covering shall be 

installed where necessary for the protection of personnel against cuts, abrasions, or from hot 

surfaces. 
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510 HEATING, VENTILATION AND AIR CONDITIONING 

The vessel shall be provided with heating, ventilation, and air conditioning in accordance with 2120 

Contract Drawing 22115.01-510-01. 

The HVAC system design and all equipment shall be suitable for service in a marine 

environment, and exposure to vessel motions and vibrations. 

Specific low noise equipment was chosen to meet the noise requirements in Section 073.1. The 

Contractor shall not make any equipment substitutions without specifically evaluating impact 2125 

on noise. 

The HVAC system shall be designed for the environmental and interior compartment 

temperatures as described in Table 5-2. 

Table 5-2 HVAC temperature index 

Compartment 
Heating 

Temperature 
Cooling 

Temperature 
Remarks 

Weather air 44.6°F, 45% RH 86°F, 95% RH  

Seawater 45°F 75°F  

Pilothouse 70°F, 55% RH 74°F 

Mechanical ventilation, 

resistance heating, and air 

conditioning 

Galley/Lounge/Mess 70°F, 55% RH 74F 

Mechanical ventilation, 

resistance heating, and air 

conditioning 

Anterooms/Passages 68°F 74°F Mechanical ventilation 

Staterooms and Berths 70°F, 55% RH 74F 

Mechanical ventilation, 

resistance heating, and air 

conditioning 

Stores 65°F 95°F Mechanical ventilation 

Engine Room 40°F 113°F Mechanical ventilation 

Battery Room 40°F 73°F 
Mechanical ventilation 

and air conditioning 

Steering Gear Room 40°F 113°F Mechanical ventilation 

510.1 General Fans 

Fans shall be marine duty with low noise and vibration characteristics. Supply and exhaust 2130 

fans above ¼ horsepower (HP) shall be resiliently mounted with flexible connections to both 

the fixed ductwork and to their structural foundations. Supply and exhaust fans shall be 

accessible for routine service and inspection. 

510.2 General Ducting 

Ducts shall be round or rectangular and shall not exceed a 4:1 aspect ratio. All ducts shall have 

a smooth inside surface, with no protruding edges. Ducts shall have riveted, welded, or hooked 2135 

seams. All ducts shall be airtight with flanged takedown connections. Takedown connections 

shall be provided where required for maintenance of the ventilation systems and for access to 

other vessel equipment. 
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Balancing dampers shall be installed in all duct systems as required to meet the volume 

requirements indicated in Contract Drawing 22115.01-510-01. Vent systems shall be balanced 2140 

to provide design air quantities to within 10% of design conditions. 

All fabricated non-watertight ducts shall be made of stainless steel with appropriate thickness. 

Ducts and plenums shall be suitably stiffened to prevent panting and bulging. 

HVAC noise will be controlled to allow the vessel to meet the requirements in Section 073.1. 

Required treatments may include internal duct lining and silencers. A “packless” (no media) 2145 

silencer may be required for the Galley hood. 

510.3 Air-Conditioned Spaces 

Each air-conditioned space shall have dedicated thermostat touch panels controlling the local 

fan coil unit. For all spaces except the Battery Room, the thermostat control touch panel shall 

be installed inside the conditioned space. For the Battery Room, the thermostat control touch 

panel shall be installed on the bulkhead outside the room and next to the door, on the same side 2150 

as the door handle, at 48" height. 

Crew Stateroom doors, Pilot Berths doors, and water closet doors shall have louvered grates 

installed in the bottom portion of the door to allow the exchange of air through the door. 

Louvers shall be oriented such that blades angle up toward the interior of each water closet, 

Crew Stateroom, and Pilot Berths. Louvers shall be sized to minimally constricted air flow 2155 

between spaces. 

All makeup air intakes for air-conditioned spaces shall incorporate dorade box geometry to 

reduce entrained spray, shall be oversized to minimize backpressure, and shall incorporate 

washable stainless steel filters after the dorade box. Filters shall be fitted in a manner that 

enables access for maintenance and replacement by crew.  2160 

510.3.1 UV-C Purification Lamps 

UV-C purification lamps, Ultravation UltraMAX EZUV or equal, shall be installed in the 

ducting at the Pilot Berths fan coil unit (FCU) (510-E05), Lounge FCU (510-E07), and 

Pilothouse FCU (510-E09). Doors or removeable panels shall provide access to change out 

UV-C bulbs. Permissive door switches shall be installed so that UV-C lamps lose power if 

access panels to the lamps are opened, and labels shall be installed outside each panel to alert 2165 

personnel to the presence of a UV radiation hazard. A UV-C inspection viewport sight glass 

shall be installed at each UV-C lamp, allowing personnel to confirm lamp function without 

exposure to UV. 

UV-C lamps shall be wired such lamp power is interlocked with FCU operation. UV-C lamps 

shall be arranged such that no UV light leakage from the enclosure may occur. Non-metallic 2170 

materials shall not be installed within the field of the UV-C lamps. If non-metallic materials 

must be installed within the field of the UV-C lamps, these materials shall be shielded with 

foil tape or similar. 

510.4 Ventilated Spaces 

Ventilated spaces shall be provided with supply and exhaust fans as shown in Contract 

Drawing 22115.01-510-01.  2175 
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A dedicated ventilation duct shall be routed from the washer/dryer unit in the Forward Stores 

to the weather. 

Gooseneck intakes and exhausts on the Main Deck and Deckhouse Top shall include inverted 

ball checks and screens. 

510.5 Closures 

Engine Room supply and exhaust dampers shall be powered from the 24 VDC SMEP and 2180 

PMEP distribution panels. They shall be wired to close when either the manual ventilation stop 

is triggered or CO2 is released into the Engine Room. 

Battery Room supply and exhaust dampers shall either be: 

A. Wired to close when either the manual battery ventilation stop is triggered or CO2 is 

released into the Battery Room. 2185 

B. Wired to close when the battery ventilation fans stop and open when the battery 

ventilation fans run, and therefore close in both shutdown scenarios from A since the 

shutdowns also stop the battery ventilation fans. 

HVAC inlets and exhausts not fitted with automated fire dampers shall be protected by 

manually operated weather covers. 2190 

510.6 Drains 

Drains shall be installed from each fan coil unit and makeup air unit, leading to the graywater 

tank. If it is not possible to gravity drain a unit to the graywater tank, a sump and pump may 

be installed with the approval of the Owner or Owner’s representative. Drains shall match the 

material schedule for gray water per Contract Drawing 22115.01-593-01. 

510.7 Engine Room Ventilation 

The Engine Room shall be mechanically ventilated with outdoor air for cooling and for 2195 

delivery of combustion air to diesel engines in accordance with Contract Drawing 22115.01-

510-01. The Engine Room ventilation system shall cool the space so as not to exceed 113℉. 

The Engine Room shall be supplied via two (2) plenums formed by ship’s structure at the aft 

sides of the Engine Room mated to ducting to distribute air throughout the Engine Room. 

Demisters shall be installed at plenum inlets. Demister drains shall be routed to the exterior of 2200 

the vessel. Engine Room supply air shall be forced by two (2) Engine Room supply air axial 

fans. Engine Room ventilation exhaust shall travel up twin plenums containing main engine 

and SSDG exhaust piping. Ventilation exhaust shall be forced via two (2) Engine Room 

exhaust axial fans installed in the exhaust stacks on top of the Lounge/Galley. 

Engine Room supply and exhaust fans shall be resiliently mounted with resilient connections 2205 

to the fixed ductwork. The fans shall be integrated with the fire extinguishing system and 

Pilothouse controlled ventilation shutdowns as described in Contract Drawing 

22115.01-301-01. 

The Engine Room supply and exhaust fans shall be VFD-driven and automatically controlled. 

Supply fans shall maintain an average space temperature setpoint. Exhaust fans shall maintain 2210 

a negative space pressure no greater than ⅛" H2O. Manual control for both supply and exhaust 
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fans shall be available. Supply and exhaust fan control shall be integrated via a Delta-T P/T6 

Engine Room ventilation control systems (or equal). 

Fire dampers, ducts, and grills shall be of stainless steel construction. 

510.8 Pilothouse 

In addition to the fan coil unit and fresh air makeup supply in the Pilothouse, a defroster unit 2215 

shall provide additional heat to Pilothouse windows. The defroster shall be installed under the 

navigation console. A grill shall be installed in the aft face of the navigation console to supply 

the defroster. The defroster shall be individually ducted to five (5) outlet grills, one beneath 

each forward-facing Pilothouse window. The combined total free area of the outlet grills is not 

to exceed 88 in2. 2220 

A small DC ventilation fan shall be installed on the aft face of the Pilothouse console, on the 

opposite side of the vessel from the defroster inlet grill. The nav console vent fan shall pull air 

from beneath the console and exhaust into the Pilothouse. The nav console vent fan shall be 

powered from the 24PEP Pilothouse panel. 

Pilothouse ventilation exhaust is via manually adjustable louvers installed in the port and 2225 

starboard Pilothouse doors. During HVAC system commissioning, these louvers shall be 

balanced to achieve the design setpoint of 36 CFM (±10%) total exhaust from the Pilothouse, 

and the setpoints permanently marked. 

510.9 Battery Room Ventilation 

The Battery Room shall be mechanically ventilated in accordance with Contract Drawing 

22115.01-510-01 to provide air changes as required by regulations. Battery Room supply is 2230 

via a gooseneck plenum shared with the Lounge/Pilothouse/Pilot Berths makeup air, installed 

on the Deckhouse Top. Battery Room exhaust is by a spark-resistant centrifugal fan. Exhaust 

is routed to the Deckhouse Top. Battery Room exhaust shall vent to the atmosphere at least 10' 

away from passenger spaces, air intakes, ventilation exhausts, and ignition sources. 

Supply and exhaust connections are equipped with stainless steel fire dampers to maintain the 2235 

A60 rating of the compartment bulkheads and to isolate the Battery Room when appropriate. 

Battery Room fans and dampers shall be supplied via controllers that automatically shut the 

dampers when fans are unpowered. 

The battery modules contain an integrated offgas duct. In the unlikely case of a battery thermal 

event, toxic gas is discharged into the offgas duct and will not enter the Battery Room. The 2240 

offgas duct is routed to the Deckhouse Top to satisfy ASTM F3353, Section 6.1.4. 

510.10 Battery Room Smoke, Heat, Gas Monitoring 

The Battery Room ambient atmosphere shall be monitored for smoke, heat, and carbon 

monoxide. Sensors shall be Kidde. The Battery Room heat detector (Section 430.5) provides 

temperature monitoring required by ASTM F3353, Section 6.1.1. Smoke, heat and gas 

detectors shall be monitored and alarmed through the ACMS system. 2245 
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514 CHILLED WATER 

A chilled water system shall be provided and installed as shown in Contract Drawing 

22115.01-514-01. Equipment selection, capacity, and ratings shall be in accordance with the 

drawing. 

The fluid in the chilled water loop shall be freshwater with 20% glycol and corrosion inhibitors, 

Dowfrost 20 or equal. The chilled water system shall maintain the chilled water fluid at the 2250 

outlet of the chillers to 45 F when operating. 

The chilled water pumps shall be fully redundant, each delivering the full system flow. The 

system shall use automatic flow limiting valves, provided by Dometic with the FCUs and 

FAMUs, to balance the flow rate through each branch to the rates shown on the Contract 

Drawing. 2255 

514.1 Chillers 

One packaged water chilling plant shall be provided. The chilling plant shall be a two-stage 

Dometic VARCX composed of VARCX-72 stages, rated for a combined total of 12 tons 

cooling. Chillers shall be cooled from the auxiliary keel cooling circuits. Chillers shall be 

configured for variable capacity operation.  

The chilling plant shall be controlled from a single controller with a touchscreen display. Power 2260 

for the controller shall be fed from Chiller No. 1 per manufacturer recommendations. 

Touchscreen display shall be mounted in an accessible location near 48" height on or near the 

chiller skid. 

The Contractor shall provide and install a Dometic chilled water controller designed to power 

two (2) chilled water pumps, one at a time. The operating pump shall be manually selected via 2265 

the chiller controller display.  

The chiller skid shall be resiliently mounted in accordance with Section 630.2.1. 

521 BILGE, FIRE, AND WASHDOWN SYSTEM 

A bilge, fire, and washdown system shall be provided and installed in accordance with 

Drawing 22115.01-521-01. Equipment selection, capacity, and ratings shall be in accordance 

with the drawing. 2270 

521.1 Fire Pump and Engine Room Bilge Pump 

A seawater manifold shall be installed in the Engine Room with connections to two (2) 

identical pumps. One pump shall be designated as the Fire Pump, normally lined up to the fire 

stations and bird nozzles. The other pump shall be designated as the Bilge Pump, which serves 

a direct bilge suction in the Engine Room and can fill the Flume Tank with seawater. A 

crossover shall be installed so each pump can serve as the other’s backup. The Fire Pump shall 2275 

have remote start and stop capability from the Pilothouse. The Fire Pump shall have a direct 

bilge suction from the Engine Room to back up the Bilge Pump. 

The system shall provide seawater to two (2) swivel-mounted 1½" fire hose shut-off nozzles, 

with ½" orifice tips, mounted forward at port and starboard bridge wings. Each nozzle shall be 
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mounted with a pair of swivel elbow couplings. Shut-off valves shall be at the bridge wing 2280 

bulwark. 

Each fire station shall be equipped with a 1½" angle valve and a 1" hose valve. Each fire hose 

shall be 50' long, 1½" cotton, rubber-lined, with a 1½" combination nozzle stowed in a rack. 

One (1) 1"×50' washdown hose shall be provided at the starboard station only, with washdown 

nozzle. 2285 

521.2 Submersible Bilge Pumps 

The primary means of dewatering onboard the vessel shall be submersible bilge pumps. 

Submersible bilge pumps shall be installed in the spaces listed in Table 5-3. 

Table 5-3 Submersible bilge pump installation locations 

Space Actuation 

Forepeak Automatic 

Stores Room Automatic 

Pilot Berths Automatic 

Engine Room Manual 

Crew Staterooms Automatic 

Steering Gear Room Manual 

Battery Room Automatic 

The overboard discharges for all pumps shall be independent with the following exceptions. 

The Forepeak pump and Stores Room pump discharges may be combined, and the Engine 2290 

Room pump and Battery Room pump discharges may be combined. All submersible bilge 

pumps shall have one check valve next to the pump and a second check valve next to the shell 

penetration. An isolation valve shall be installed on the Forepeak pump discharge at the 

bulkhead penetration into the Stores Room. 

Each submersible bilge pump shall have a NASC BLG-150 level sensor installed next to it. 2295 

The float switches shall automatically start bilge pumps according to the table above, with 

pumps serving spaces with risk of oil collection in the bilge being manually started. All float 

switches shall have a high-level alarm through ACMS. 

The Contractor shall provide an Imtra DHR73LED alarm light, color blue, and installed on the 

mast. The light shall turn on upon activation of any one of the level sensors, and upon fire 2300 

detection in any space onboard the vessel. The light shall be configured for 60 flashes per 

minute when turned on. 

521.3 Water Spray System 

A water spray system shall be installed for protection of the Battery Room. A water spray 

pump shall provide flow to two (2) open type sprinkler nozzles in the Battery Room overhead. 

The water spray nozzle installation location and spray pattern shall be chosen to ensure even 2305 

coverage across the deck and bulkheads at the calculated nozzle operating pressure. 

The water spray pump shall be normally dry and installed below the waterline for ready 

flooding by normally closed isolation valves operable from above the grating level next to the 

door in the Engine Room. 
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The design flowrate of the system shall be 18 gpm total, or 9 gpm per nozzle. The nozzles shall 2310 

operate near their minimum pressure rating to reduce power demand on the water spray pump. 

There shall be three (3) sources of water for the water spray system. The primary source is 

freshwater from the Flume Tank. The secondary source is seawater from the main seawater 

header. An international shore connection shall be provided that ties into the discharge side of 

the water spray pump to allow flow to be provided to the water spray nozzles without relying 2315 

on vessel power. 

A plaque shall be installed next to the international shore connection which reads: 

INTERNATIONAL SHORE CONNECTION FOR BATTERY ROOM WATER SPRAY. TO 

OPERATE SHORE CONNECTION: 

1. CLOSE WATER SPRAY ISOLATION VALVE ON VESSEL SIDE. 2320 

2. CONNECT FIRE HOSE TO INTERNATIONAL SHORE CONNECTION. 

3. OPEN VALVE ON SHORE SIDE TO PRESSURIZE PIPING UP TO VESSEL’S 

VALVE. 

4. CRACK OPEN VESSEL’S VALVE UNTIL PRESSURE GAUGE DOWNSTREAM 

OF VALVE READS APPROXIMATELY 20 PSIG. 2325 

THE INTERNATIONAL SHORE CONNECTION DOES NOT CHARGE THE VESSEL’S 

FIRE MAIN AND IS ONLY TO BE USED FOR BATTERY ROOM WATER SPRAY. 

The water spray isolation valve directly downstream of the international shore connection shall 

be identified as such so it is clear which valve the plaque refers to. 

The water spray pump and submersible bilge pump serving the Battery Room shall be powered 2330 

from an uninterruptible power supply (UPS) capable of running the pumps for at least 30 

minutes. The UPS shall have a bidirectional inverter-rectifier, which normally charges the 

batteries from the main power system and is capable of supplying the pumps with 120/60/1 

power upon loss of the main power system. Further UPS details are in section 322. 

521.4 Portable Bilge Pump 

A portable diesel bilge pump with 2" suction and discharge hose, Loadstar model DPL70-2335 

SF2PT, EPA Tier 4 Final, or equal, shall be furnished. The engine shall use exhaust gas 

recirculation to meet Tier 4 Final emissions criteria, not requiring DEF. The pump shall be 

stored on the Main Deck in a weather box with sufficient hose to reach all interior spaces. 

Pump shall be provided with anti-clogging impeller and suction strainer. 

521.5 Flume Tank 

The Flume Tank is a passive roll-damping tank located beneath the Pilothouse. It is normally 2340 

filled with freshwater to approximately 45% capacity but may also be filled with seawater 

through the seawater manifold. Flume Tank vents, fills, and sight glass should be installed in 

accordance with Reference Drawing No. E348-3480-01. Vents shall be 3" with open 

gooseneck. Level indication shall Kenco K9900 flat glass level gauge installed on centerline, 

and a level transmitter in accordance with Section 504.2. 2345 



SFBP Station Boat  3 October 2025 
 Technical Specifications 79 Doc. 22115.01-832-01, Rev. A 

 

The Flume Tank drain valves shall be operable from weather at the bridge wings by reach rods 

through the top of the tank. The reach rods shall be made from stainless steel components and 

the deck penetration shall use non-metallic bushings. 

524 SEAWATER SERVICE SYSTEM 

A seawater service system shall be installed to provide seawater to pump suctions as shown in 

Contract Drawing 22115.01-524-02. Equipment to be served by the system includes: 2350 

A. One (1) Watermaker. 

B. One (1) Water Spray Pump. 

C. One (1) Fire Pump. 

D. One (1) Bilge Pump. 

E. One (1) MSD. 2355 

The seachest and main seawater header shall generally follow the arrangement and 

construction details from the Reference Drawings noted in the Contract Drawing. The 

assembly shall be centered at 69’-2” aft of the forward perpendicular (the transverse stiffener 

just aft of frame 12), as opposed to between frames 10 and 11 as shown in the Reference 

Drawings. 2360 

The main seawater header shall have two NPS12 SCH80 pipe seachests arranged port and 

starboard on either side of the skeg. Galvanized, flush-mounted, bolt-on strainer plates with 

½" grid openings shall be installed with a clear area of 150% of the inlet valve area. Seachests 

shall be vented to weather. 

525 DECK DRAINS 

Interior deck drains shall be led to the graywater tank as shown in Contract Drawing 2365 

22115.01-593-01. 

Drains penetrating watertight bulkheads shall be provided with shut-off valves, with reach rods 

to the Engine Room floor plate level. 

Pilothouse top, bridge wings, and deckhouse top shall drain to the next lower exterior deck 

level through 1¼" SCH80S stainless steel pipe ASTM A312 TP316L. Doubler wear-plates 2370 

shall be installed below the drains to prevent pitting in the deck plate.  

The four (4) flush mounted deck hatches from Section 624.3 shall be fitted with integrated 

drains. Drains shall be made from 2" SCH80S stainless steel pipe ASTM A312 TP316L and 

routed overboard. Check valves shall be fitted at the overboard shell penetration. 

533 POTABLE WATER SYSTEM 

A potable water system shall be as shown in Contract Drawing 22115.01-533-01. 2375 

Potable water shall be stored in two (2) approximately 688 gallon structural wing tanks to 

provide fresh water for the following services: 

A. One (1) Galley sink. 
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B. One (1) dishwasher. 

C. One (1) self-cleaning Galley hood. 2380 

D. Three (3) wash basins. 

E. Three (3) toilets. 

F. Two (2) showers. 

G. One (1) water bottle fill. 

H. Seven (7) window wipers. 2385 

I. One (1) washer-dryer. 

J. Four (4) hose bib stations. Engine Room station shall have hot and cold water service, 

and all other stations shall be cold water only. 

The two (2) potable water pumps have internal pressure sensing and controls for automatic cut 

in and shut off based on discharge side pressure. The pumps are sized to meet system demand 2390 

on a 2 by 100% redundancy basis, with one pump turned on and the other turned off as a spare. 

533.1 Watermaker 

One (1) self-contained, fully automated, reverse osmosis watermaker shall be provided and 

installed in the Engine Room. The watermaker shall be configured with an automatic 

freshwater backflush system. The watermaker shall be supplied with a sea strainer, booster 

pump, backflush filter, and media filter. The watermaker shall take suction from the main 2395 

seawater header as shown in Contract Drawing 22115.01-524-02. 

Elements in the system that require periodic cleaning and maintenance shall be easily 

accessible. 

536 KEEL COOLING SYSTEM 

A keel cooling system shall be installed as shown in Contract Drawing 22115.01-536-02. 

The system is comprised of ten (10) total independent closed loop cooling circuits: 2400 

A. Main engine high temperature cooling, P/S 

B. Main engine low temperature and gearbox lube oil cooling, P/S 

C. SSDG high temperature cooling, P/S 

D. SSDG low temperature cooling, P/S 

E. Auxiliary cooling for Danfoss electrical equipment and HVAC chillers, P/S 2405 

Keel coolers shall be Fernstrum Z-type coolers which mount to the hull with flanged 

connections.  

Circuit balancing valves in the ME LT and auxiliary cooling circuits shall be adjusted during 

commissioning to ensure that the flow rate through each cooling demand is at least the 

minimum specified by the equipment manufacturer. 2410 
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Connections to the equipment shall be made with hoses, with end fittings matching the 

equipment. All manufacturer requirements for minimum flowrate, minimum and maximum 

temperature, supply pressure, and working fluid composition shall be satisfied. 

A stainless steel expansion tank with an approximately 5-gallon capacity shall be constructed 

and installed by the Contractor. The expansion tank should be of an open type, vented to the 2415 

space. However, if the system arrangement does not allow for an open expansion tank, a closed 

expansion tank may be used instead, and makeup water suctions shall be installed at the Aux 

Cooling Pump suctions for refilling the system. 

541 FUEL OIL SYSTEM 

A fuel oil system shall be installed as shown in Contract Drawing 22115.01-541-01. 

541.1 Fuel Oil Transfer System 

Fuel oil (FO) shall be stored in two (2) double bottom tanks and two (2) wing day tanks. Two 2420 

fuel fill stations shall be installed, one each port and starboard on the Main Deck as shown in 

Contract Drawing 22115.01-070-01. Fill stations shall be provided with camlock fittings for 

pressurized filling. 

The manifold shall take suction from and discharge to the following tanks: 

A. Two (2) double bottom tanks. 2425 

B. Two (2) day wing tanks. 

Fuel oil shall be transferred from the storage double bottom tanks through the main fuel suction 

manifold to the day tanks using the FO Transfer Pump. Pump shall have local run and stop 

controls, with a remote shut-off located at the deckhouse aft bulkhead. 

The fuel oil transfer system shall incorporate separate 2" diameter direct fill lines to each of 2430 

the fuel oil double bottom tanks. These separate fill lines shall be separate from and isolated 

from the vessels main fuel oil transfer manifold. The direct fill lines shall connect at the main 

fuel oil filling header pipe in the Engine Room overhead and shall connect at the tank top. A 

line for equalization of the tank levels shall connect the fuel oil double bottom tanks. The 

equalizing line shall have two (2) isolation valves, with reach rods extending above the Engine 2435 

Room grating. 

A flow window, OPW VISI-FLOW with wheel, 150# rating or equal shall be installed (541-I03 

on the Contract Drawing). 

Each fuel oil tank shall be provided with a ¾" bulkhead drain plug and a ¾" water stripping 

valve on the Engine Room side of the tank. 2440 

541.2 Fuel Oil Service System 

The Contractor shall furnish and install three (3) fuel filters for each main engine in accordance 

with Contract Drawing 22115.01-541-01. The first prefilter shall be a Racor fuel filter. The 

second prefilter shall be supplied by MAN along with the main engines and shall be mounted 

off-engine. The primary filter shall be supplied by MAN with the main engines and shall be 

mounted on the engines. 2445 
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The contractor shall furnish and install two (2) fuel filters for each genset in accordance with 

the Contract Drawing. A Racor prefilter shall be installed off-engine. The primary filter shall 

be supplied by Northern Lights with the gensets and shall be mounted on the engines. 

Main engine and genset Racor prefilters shall be configured and installed with water in fuel 

alarm to the vessel’s ACMS system. The MAN supplied filters for the main engines shall be 2450 

configured for water in fuel alarm through MAN’s monitoring and alarm system. 

Drip trays with drain and plug shall be installed underneath each ME Racor filter + OEM 

prefilter assembly, and underneath each SSDG Racor filter. 

Fuel oil return skin coolers shall be installed inside the day tanks in accordance with Reference 

Drawing No. E348-1-3425-7. 2455 

541.3 Fuel Shut Down 

Remote hydraulic shut-offs for necessary valves and remote pump stop shall all be led to the 

aft deckhouse door on Main Deck. 

541.4 Fuel Oil Vents and Overflows 

The fuel oil system vents and overflows in Contract Drawing 22115.01-541-01 are designed 

such that one tank will always overflow into other tanks before overflowing into the 

containment coaming. Each pair of same-side storage and day tanks shares a common vent led 2460 

above the containment coaming. A cross-connection between the two same-side vent systems 

allows for one storage tank to overflow into the other. 

541.5 Fuel Oil Bunkering Alarms and Monitoring 

A bunkering monitoring box shall be provided at each fuel fill station to provide monitoring 

and alarm of FO double bottom tank levels. Each box shall include the following controls and 

indicators, installed in a weathertight enclosure: 2465 

A. On/off switch. 

B. Alarms armed indicator light. 

C. High level indicator light, starboard FO double bottom tank. 

D. High-high level indicator light, starboard FO double bottom tank. 

E. High level indicator light, port FO double bottom tank. 2470 

F. High-high level indicator light, port FO double bottom tank. 

G. Bunkering alarm. 

H. Test button. 

I. Silence button. 

The bunkering alarm shall sound upon reaching both high and high-high level setpoints for 2475 

both port and starboard double bottom tanks. The silence button shall turn off the bunkering 

alarm until the next level setpoint is reached. Indicator lights shall remain lit after pressing the 

silence button. Pressing the test button shall light all indicators and sound the bunkering alarm. 
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The alarms armed indicator shall be installed in a location which is visible from the fill station 

at all times (i.e. if other indicators and switches are installed within the enclosure and require 2480 

a cover to be opened, the alarms indicator shall be installed on the outside face of the cover). 

When both the port and starboard monitoring boxes are turned off, both high and high-high 

level alarms shall be disabled through ACMS to prevent nuisance alarms while underway. 

The alarms from the bunkering monitoring system shall sound at the bunkering station, in the 

pilothouse, and in the engine room. 2485 

542 LUBE OIL SYSTEM 

Each main engine, gearbox, and genset shall be provided with a lube oil connection. The lube 

oil connection shall consist of a standpipe directly connected to the oil sump and extending 

above the Engine Room centerline deck plates. Each lube oil connection shall be fitted with an 

isolation valve at the sump connection and a quick disconnect fitting at the top of the standpipe. 

A single oil pump shall be provided for both clean lube oil and waste oil pumping service. The 2490 

oil pump shall be a ½" pneumatic piston pump with maximum 3:1 ratio, Graco Fireball or 

equal. The oil pump outlet shall be provided with a drain valve, a thermal relief kit, and a 

pressure relief valve with a setpoint 15 psi above the maximum calculated discharge pressure. 

The pump inlet shall be valved to allow suction from either the waste oil tank, clean oil tank, 

or a quick connect suction fitting in the Engine Room. The quick connect fittings on the pump 2495 

suction and discharge shall allow connection of a hose to the quick connect fittings on the main 

engines, reduction gears, and generators for either draining or filling of the equipment sump. 

The oil pump out station shall be located inside the Engine Room emergency escape fiddley. 

The connections for the lube oil system shall be as shown in Figure 5-1.  
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 2500 

Figure 5-1 Lube oil system diagram 

A lube oil station shall be provided in the Engine Room that includes the following: 

A. One (1) portable lube oil hose with quick disconnects on each end and a ball valve on 

one end. The hose shall have sufficient length to reach between the oil pump suction 

and discharge fittings and the furthest standpipe fitting. 2505 

B. One (1) hose rack. 

C. One (1) oil pump. 

D. Suction and discharge manifolds for lube oil pump. 
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E. Drip pan. 

F. One (1) absorbent pad storage basket, approximately 18" wide × 12" tall × 4" deep. 2510 

542.1 Clean Lube Oil 

Clean lube oil shall be stored in one (1) 316 stainless steel independent tank with capacity of 

approximately 88 gallons. A molasses type drain valve shall be installed in the tank for hand 

filling of pails. A drip pan shall be installed under the molasses valve. 

The tank shall be piped to the clean oil fill fitting in the fiddley for filling from a shoreside 

pump, with a ball valve mounted at the tank to control the flow of oil into the tank. 2515 

542.2 Waste Oil 

Waste oil shall be stored in a structural double bottom tank with a capacity of 294 gallons. 

Waste oil shall be discharged from the waste oil tank to a waste oil discharge fitting located in 

the fiddley using the vessel’s oil pump. 

551 COMPRESSED AIR SYSTEM 

A compressed air system shall be installed as shown on Contract Drawing 22115.01-551-01. 

One single-stage reciprocating air compressor and receiver shall be installed in the Engine 2520 

Room. Automatic controls for compressor cut-in at low receiver pressure and cut-out at high 

receiver pressure shall be provided. The air compressor shall be vibration isolated. The receiver 

shall be fitted with an automatic drain, Suredrain auto valve drain Model BVD-2 or equal with 

drain to the bilge. 

Air shall be provided for the air horn, waste oil pump, seachest blowdown, and utility 2525 

connections in the Stores Room, Engine Room, Steering Gear Room, and on the Main Deck. 

Each utility connection shall be fitted with an air filter regulator. 

555 FIRE EXTINGUISHING 

The following shall be provided and installed: 

A. Twelve (12) fire extinguishers: 

1. One (1) 120-B  in Engine Room. 2530 

2. Three (3) 40-B in Engine Room. 

3. Five (5) 2-A  in Aft Passage (1), Aft Anteroom (1), Fwd Passage (1), Pilot  

Berths (1), and Lounge (1). 

4. One (1) 40-B:C  in Galley. 

5. Two (2) 20-B:C in Pilothouse. 2535 

B. Two (2) fire axes. 

All extinguishers shall be provided with brackets and mounted as required. Extinguishers in the 

Pilothouse shall be recessed into the joinery. 
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555.1 Fixed Fire Fighting 

Two (2) fixed CO2 systems, complete with all bottles and controls to meet USCG requirements 

shall be installed to protect the Engine Room and Battery Room. Automatic shut-off for 2540 

ventilation fans and Engine Room fire dampers shall be installed, with siren and discharge 

delay. Manual system release controls shall be installed in the following spaces: 

• Anteroom aft of the Engine Room, outside the Engine Room aft door. 

• Pilothouse, near the fire detection and alarm panel. 

The system shall have sufficient capacity for two (2) releases in the Engine Room and two (2) 2545 

releases in the Battery Room. 

The Contractor shall calculate final protected space volumes according to USCG rules and 

vendor guidance. 

The Contractor shall design and install foundations in the Stores Room to support CO2 bottles. 

556 HYDRAULIC SYSTEM 

The Contractor shall provide three (3) hydraulic systems, as described in the following 2550 

sections. 

556.1 Materials 

All hydraulic systems materials, including steering piping, shall be in accordance with this 

section. 

Hydraulic piping of sizes up to and including 1¼" shall be 316 stainless steel, ASTM A269. 

Hydraulic piping of sizes 1½" and above shall be SAE J524b or SAE J356 carbon steel, pickled 2555 

and oiled. 

Hydraulic piping wall thickness shall be appropriate for the working pressure of each system, 

but in no case less than 0.049" for tube 1" and below and 0.083" for tube 1¼" and above. 

All hydraulic hoses shall be SAE J1942-1. 

556.2 Shaft Brake Hydraulic System 

A hydraulic system shall be provided to supply hydraulic pressure to the shaft brakes. There 2560 

shall be two identical systems for the port and starboard shaftlines, with each consisting of a 

HPU serving the shaft brakes on its respective shaftline. 

The Contractor shall provide two (2) Twiflex Type LCS HPUs with the following details: 

A. Self-contained electro-hydraulic power unit, with tank-mounted motor and pump. 

B. 3 L hydraulic reservoir. 2565 

C. 0.90 kW, 208/60/3 motor. 

D. 24VDC solenoid valves. 

E. 2 L/min pump. 
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F. With hydraulic circuit modified for brakes to fail open upon loss of power. 

G. Control of solenoid valves from the Pilothouse via the Twin Disc EC600 propulsion 2570 

control system. 

H. Resiliently mounted in accordance with Section 630.2.1. 

I. Each suppling hydraulic pressure to two (2) Twiflex GMRP40H shaft brakes (four (4) 

total shaft brakes per vessel) with the following details: 

1. Hydraulically actuated, spring returned. 2575 

2. 2000 psi max working pressure. 

3. On/off control of shaft brakes. 

4. Isolation valves shall be installed to allow for isolation of either brake while 

allowing the other brake on the shaftline to remain functional. 

556.3 Rescue Equipment Hydraulic System 

The rescue equipment hydraulic system shall provide hydraulic power necessary to actuate the 2580 

RIB cradle hydraulic cylinder, the RIB cradle hydraulic winch, and the man overboard (MOB) 

crane hydraulic cylinder. 

The HPUs and cradle hydraulics shall be in accordance with Reference Drawing E46-1-156 

and be modified as necessary to incorporate the changes described in this section. The MOB 

crane hydraulic cylinder functionality of Reference Drawing E348-1-3450-04 shall be 2585 

incorporated into the system shown in Reference Drawing E46-1-156. 

Two (2) identical 3 HP electro-HPUs for supplying hydraulic power to the system shall be 

installed in the Steering Gear Room. The HPUs shall provide 100% redundancy, shall be 

installed side by side, and shall have their tanks interconnected to equalize the tank levels 

regardless of which unit is being used. The HPUs shall be resiliently mounted in accordance 2590 

with Section 630.2.1. 

The HPU motor starters shall be installed in the Steering Gear Room and shall be controlled 

with push buttons from the port and starboard aft control consoles, and from next to the MOB 

crane. The push buttons at the MOB crane shall be installed within a bulkhead-mounted hinged 

enclosure. 2595 

The directional control valves for the RIB cradle cylinder and winch hydraulics shall be 

solenoid actuated instead of the manual actuated valves shown in Reference Drawing D46-1-

156. Push buttons for the directional control valves shall be installed in the port and starboard 

aft control consoles. The directional control valves shall be installed in the Steering Gear 

Room. 2600 

The MOB crane cylinder shall be controlled with a pair of needle valves next to the MOB 

crane as shown in Reference Drawing E348-1-3450-04. 

The hydraulic piping for the MOB crane cylinder shall run through the crew accommodations 

head and passageway up to the aft deckhouse bulkhead, avoiding running through Crew 

Staterooms. It shall penetrate the Main Deck forward of Frame 14 and run along the deckhouse 2605 

bulkheads forward to the MOB crane from there. Hydraulic piping within the crew 

accommodations spaces shall be covered in acoustic lagging. 
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556.4 Mast Cylinder Hydraulic System 

A mast cylinder hydraulic system shall be provided to raise and lower the topmast section. The 

HPU shall supply hydraulic fluid at 1 gpm at a pressure of 1200 psi to raise the mast and 400 

psi to lower the mast. Both local controls at the mast and remote controls in the Pilothouse 2610 

shall be provided for the system. 

The system shall be in accordance Reference Drawings E348-3450-01, E348-3450-02, and 

E348-3450-03. The HPU used in the system shall be the 24 VDC equivalent to the 12 VDC 

unit specified in the Reference Drawings. 

561 STEERING GEAR 

Steering gear shall be Jastram, having fully duplicated pumpsets, starters and control systems, 2615 

each providing 100% power steering and consisting of the following components: 

A. Two (2) Model B-76-300 actuators. 

B. Four (4) shut-off valves, ½" NPT/ORB. 

C. Four (4) flex hose, ½" NPT. 

D. One (1) DARB (Double acting relief with bypass) valve, 30 gpm capacity. 2620 

E. Two (2) steel double shear tiller, split hub, bored. 

F. Four (4) custom tiller pins. 

G. Two (2) B-76/B-300 rod ends plus weld in plug. 

H. Two (2) RAI (rudder angle indicator) strips, fastened to tiller at shipyard. 

I. One (1) Model RFU 2000-2210 rudder angle feedback unit. 2625 

J. Two (2) 5 HP, 208/60/3, proportional hydraulic pumps and motors. Mounted to a 

single, baffled, 60 gallon hydraulic reservoir. Overall HPU dimensions shall be 

approximately 41.5" L × 39.5" D × 40" H. 

K. One (1) header tank with 1.5 L capacity, for emergency helm pump. 

L. Two (2) Model MSA 200, 5 HP motor starter assemblies with local control. 2630 

M. One (1) Model MCP100-20 Mode Control Processor. 

N. Two (2) Digital Steering Controllers, 24 VDC. 

O. One (1) Model CP-600 control and mode selection panel. 

P. Two (2) Model AP-600 motor starter and alarm panels. 

Q. Two (2) Model AP-375 alarm panels, installed in Steering Gear Room next to MSA 2635 

enclosures. 

R. One (1) SSJB solenoid selector junction box. 

S. One (1) Model H36 emergency manual helm pump. 

T. Four (4) LC100 lever controllers, FFU. 

U. Two (2) JO100-2 jog switches, NFU. 2640 

V. Six (6) take over switches. 

W. Five (5) Model RAI 380 rudder angle indicators. 



SFBP Station Boat  3 October 2025 
 Technical Specifications 89 Doc. 22115.01-832-01, Rev. A 

 

X. Three (3) sets of installation, operation and service manuals. 

The steering gear system shall be designed for a hard over to hard over time of approximately 

five seconds, and be furnished with a contractually specified hard over to hard over time of not 2645 

more than six seconds. 

The hydraulic cylinders and tie bar shall be connected to the tillers in a double-sheer 

configuration. 

The tie bar design shall be similar to the tie bars in the existing Station Boats, with details in 

Reference Drawing E348-1-3510-1. The tie bar length shall be modified as necessary based on 2650 

the updated tiller design. The fittings and two end connection plates shall be provided as a part 

of Jastram’s scope. The Contractor is responsible for providing the tie bar and final fitment 

and welding of the tie bar assembly. 

The Contractor shall provide resilient mounts for the hydraulic reservoir in accordance with 

Section 630.2.1. 2655 

The Contractor shall provide a 32" diameter heavy-duty destroyer type steering wheel, 

mounted in the Steering Gear Room for emergency hand steering. 

561.1 Steering Controls 

Steering controls shall be in accordance with Section 412. 

561.2 Steering Piping 

Steering piping material shall be in accordance with Section 556.1. 

Hydraulic hoses shall be provided at the power units and the steering cylinders, similar to 2660 

Reference Drawing E348-3530-02 and modified as required for the Jastram system. 

561.3 Rudder Counterbalance and Correction 

The high counterbalance rudder design may lead to chatter at low rudder angles and a runaway 

rudder at high rudder angles. If these problems develop, the expected solution is the installation 

of counterbalance cartridges on the hydraulic return lines. The Contractor shall work with the 

steering gear supplier to develop and a plan for Owner review to minimize the schedule impact 2665 

to sea trials if this occurs. 

562 RUDDER AND STOCKS 

The Contractor shall construct and install two (2) rudders, port and starboard, complete with 

rudder stock, rudder trunk, bearings, and tiller arm. Rudder stocks shall be made from 316L 

stainless steel. The rudders shall be double plate, streamlined, welded, spade-type rudders with 

the following characteristics: 2670 

A. Root chord: 46". 

B. Tip Chord: 27". 

C. Height: 59". 

D. Area: 14.95 ft2. 
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E. Section shape: NACA 0015. 2675 

F. Stock position: 25% chord from leading edge at root and tip (zero sweep). 

G. Upper stock diameter: 7" in way of rudder tube and tiller. 

Rudder design and lofting is the responsibility of the Contractor. Reference Drawing 

E348-3510-2 is provided for production guidance, noting however that the dimensions are 

different. 2680 

Rudder stock seals shall be Wartsila Steerguard, with grease lubricated face type seals. 

563 EXHAUST 

A dry exhaust system shall be installed in accordance with Contract Drawing 

22115.01-563-01. 

563.1 Main Engines 

The Contractor shall design and fabricate a combining wye for each main engine to transition 

from the twin 5" exhaust pipes to a single 12" exhaust pipe. The combining wye geometry shall 2685 

be developed in accordance with allowable space in the Engine Room overhead. A notional 

design for the combining wye will be included in the 3D Rhino models provided to the 

Contractor. This notional design shall be validated and developed into the final combining wye 

by the Contractor. 

Exhaust aftertreatment shall be supplied by MAN with the main engines to meet EPA Tier 4 2690 

and CARB CHC exhaust emissions regulations. This includes a DPF, mixer unit for DEF 

injection, and SCR. Each engine shall have a set of aftertreatment for each cylinder bank, 

arranged as shown in Contract Drawing 22115.01-563-01. 

Insulation shall be in accordance with Section 509. 

563.2 Gensets 

The Propulsion and Genset SSV shall be responsible for supplying and integrating a Rypos 2695 

RH 408-M DPF for each genset. One DPF shall be supplied in a side inlet-same side outlet 

configuration, and the other in a side inlet-opposite side outlet configuration. 

A Diesel Oxidation Catalyst (DOC), also provided by Rypos, shall be installed on the DPF 

outlet. A water drain point shall be provided on the genset exhaust downstream of the DOC to 

prevent rainwater from reaching the DOC. 2700 

The DPFs shall be provided without perf cover and without bypass options. 

The Rypos DPFs are of active regeneration type, each requiring 4 kVA, 208/60/3 power supply 

to a Rypos-supplied transformer.  

Insulation shall be in accordance with Section 509. 

572 DIESEL EXHAUST FLUID SYSTEM 

A DEF system shall be installed as shown in Contract Drawing 22115.01-572-01. 2705 
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DEF shall be stored in two (2) independent DEF storage tanks made from 316L stainless steel, 

with a capacity of approximately 480 gal. Both tanks shall be constructed to the plans of and 

installed in the same location as Reference Drawing E348-3330-1, the 480-gallon starboard 

potable water tank. The port DEF tank shall be mirrored from the starboard tank. DEF Storage 

Tank penetrations and instrumentation shall vary from Reference Drawing E348-3330-1 as 2710 

necessary. 

The Contractor shall design and construct two (2) DEF service tanks made from 316L stainless 

steel, with a capacity of at least 21 gallons. The service tanks shall be in accordance with 

MAN’s specifications, specifically noting the tank geometry requirements of the Tank 

Extraction Unit. The Tank Extraction Unit provides level indication and venting for the tanks. 2715 

The DEF Transfer Pumps shall be Graco Quantm i30, rated 30 gpm at 20 feet, 12 A 120/60/1. 

The DEF Storage Tank penetrations, DEF Transfer Pump, filter, isolation valves, and check 

valve assembly for each tank shall be located over a stainless steel drip tray, fitted with a drain 

and plug. Fittings shall be minimized for all DEF piping. The DEF Transfer Pumps shall be 

configured for automatic transfer based on high- and low-level switch setpoints from the DEF 2720 

service tank. 

DEF tanks and piping shall be cleaned in accordance with Section 505.5 prior to system 

commissioning. 

Fill and vent terminations shall be led to the same fill station cofferdam as fuel oil. 

582 MOORING EQUIPMENT 

The Contractor shall provide and install the following mooring equipment, located as shown on 2725 

the Contract Drawing 22115.01-070-01: 

A. Eight (8) 20" cast steel cleats, Schoellhorn-Albrecht No. 7259 or equal. Cleats shall be 

fitted with portable aluminum covers. 

B. Three (3) 4"×8" cast steel closed chocks, Schoellhorn-Albrecht No. 4755 or equal. 

C. Three (3) 8" single bitts, one (1) forward, two (2) aft, constructed and installed in 2730 

accordance with Reference Drawing E348-6410-01. 

D. Four (4) temporary mooring lines, 1" dia. × 100' polydacron (4). 

E. One (1) anchor, “Fortress” Model FX-125 or equal, aluminum, mounted on foredeck. 

F. One (1) anchor rode, 30' of ⅝" hot-dip-galvanized chain, and 200' of 1⅛" nylon, stowed 

on and secured to a free-turning, manually operated reel in the forward storeroom. 2735 

583 RESCUE BOAT 

The Contractor shall install an Owner-furnished RIB. The RIB shall be a SAFE Boats International 

16CC.  

583.1 Stern Ramp 

The Contractor shall construct a stern ramp as shown on the Contract Drawings. Six (6) recessed 

lashing cleats shall be provided in the ramp sides. Two-course 1¼" pipe handrails shall be provided 

at the ramp sides, above the Main Deck. 2740 
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The Contractor shall provide two (2) three-foot-long hinged benches with teak slats mounted 

longitudinally on each of the stern ramp handrails, one port and one starboard, as shown in the 

Contract Drawing 22115.01-070-01. Brackets and hardware for the benches shall be stainless steel. 

583.2 Boat Hoist/Cradle 

The Contractor shall provide a pivoting boat hoist/cradle for stowage of the rescue boat in the stern 

ramp, as shown in Contract Drawing 22115.01-160-01. The cradle shall be constructed of 304L 2745 

stainless steel, with heavy-duty ultra-high molecular weight polyethylene (UHMW) skids and 

bunks. The cradle shall be hinge-mounted at the forward end of the ramp using Orkot or equal 

bushings. The cradle shall include a manual locking mechanism to unload the hydraulics in the 

stowed position. The cradle shall be painted with Ameron high build epoxy paint system, color to 

match deck paint. 2750 

The Contractor shall provide a pair of marine-grade hydraulic cylinders, 2½" bore with 1¾" 

diameter stainless steel rods and 52" stroke.  

The Contractor shall provide one hydraulic hoist winch, Pullmaster PL2 or equal, rated at 1,925 lb 

line pull at mean drum. The winch shall be mounted on the forward end of the boat cradle 

according to the winch manufacturer’s instructions. The winch shall be provided with 60' of 5/16" 2755 

diameter synthetic rope, Amsteel Blue or equal. The free end of the hoist line shall be spliced with 

an eye of sufficient size to fit over the bitt near the bow of the RIB. The winch shall be provided 

with a fabric cover, Sunbrella or equal. 

Hydraulic power and controls for the hydraulic cylinders and winch shall be in accordance with 

Section 556.3. 2760 

The Contractor shall provide and install a short, fixed length of synthetic rope for securing the RIB 

at the top of the cradle with a quick release. The contractor shall provide stainless steel shackles 

and fittings as required to connect the RIB and cradle via the quick release line. The quick-release 

shackle shall be Sea Catch TR5 or equal. The release lanyard shall be long enough to comfortably 

reach the RIB console. 2765 

The Contractor shall provide two (2) ratchet straps suitable for tying down the RIB to the cradle 

in the stowed position. The straps shall have stainless steel hook ends and stainless steel buckles. 

584 LIFESAVING EQUIPMENT 

All lifesaving equipment shall be marked with the vessel's name. The following equipment shall 

be provided and installed: 

A. Twenty-two (22) total life jackets (Type I PFD) with approved lights. Nine (9) in Pilot 2770 

Berth portside above aft outboard bunk, nine (9) in Pilot Berth stbd above outboard 

bunk, and one (1) in each of the four Crew Staterooms. 

B. Ten (10) total Survival Suits – universal size. Two (2) in stbd forward Pilot Berthing 

area, two (2) in Lounge stbd side cabinet, one (1) in each of the four Crew Staterooms, 

and two (2) in port forward Pilot Berthing area.  2775 

C. One (1) back board with head restraint stowed on forward bulkhead in Pilot Berthing 

area. 

D. Six (6) SOLAS Floating Orange Smoke stowed in water resistant container in 

Pilothouse. 
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E. Six (6) USCG Handheld Orange Smoke Signal stowed in water resistant container in 2780 

Pilothouse. 

F. Six (6) SOLAS Handheld Red Signal Flares stowed in aft cabinet of Pilothouse. 

G. One (1) SOLAS Red Signal Parachute Rocket Kit stowed in water resistant container 

in Pilothouse. 

H. One (1) Float Free EPIRB unit stowed above Pilothouse Top. 2785 

I. One (1) Trauma Kit stowed in Lounge. 

J. One (1) Industrial sized First Aid Kit – must be serviceable by national company like 

Cintas stowed in Lounge. 

K. One (1) automated external defibrillator (AED) unit with case stowed in Lounge. AED 

shall be delivered as close to vessel acceptance date as possible. 2790 

L. One (1) Oxygen delivery system stowed in Lounge. 

M. Eight (8) flashlights stowed in the following locations: 

1. One (1) in the Pilothouse. 

2. Two (2) in the Pilot’s Berths. 

3. One (1) in the Forward Stores. 2795 

4. One (1) in the Lounge. 

5. One (1) in the Galley. 

6. One (1) in the Crew Quarters. 

7. One (1) in the Engine Room. 

N. Four (4) 30" life rings, two (2) with water lights. Mounting brackets shall be 2800 

Contractor-furnished and installed. 

O. Two (2) 10-man life rafts, with coastal service pack, each with quick launch rack and 

hydrostatic release. Rack shall be extended to clear Main Deck on release. Life rafts to 

be delivered as close to vessel acceptance date as possible. 

P. One (1) Jason’s Cradle man-overboard recovery net, 5 rungs × 21 rungs. 2805 

Q. One (1) hydraulic man-overboard boom crane designed by the Contractor. Boom crane 

shall match as close as possible to the existing vessel design. The hydraulics shall be 

provided from the rescue equipment hydraulic system in accordance with Section 

556.3.  

R. One (1) man-overboard buoy and buoy release system, with the following details: 2810 

1. Viking lifebuoy remote release system, item number 1037568: 

a. Installed in quick release rack at the transom. 

b. Installed with a Contractor-fabricated slide, which shall allow for the buoy to 

be mounted inboard at the handrails to prevent incidental contact with a ship, 

and guides the buoy overboard without contacting the station boat. 2815 

c. With electronic remote quick release from the pilothouse. 

d. Installed with separately-furnished 2x0.75mm2 shielded cable with 8mm 

diameter, if cable provided with the release system is not of sufficient length to 

reach the remote release location. 

2. Viking lifebuoy, item number 1069071: 2820 

a. With 75 cm diameter and 4.0 kg weight. 

b. Fitted with Viking light-smoke signal, item number 1008636. 
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c. Fitted with AIS-EPIRB beacon, ACR model GLOBALFIX V5.  

S. (1 pr) 18 oz. coated vinyl canvas weather curtains, approx. 36"×120", lashed to 

port/starboard rails in way of deckhouse doors. 2825 

T. Four (4) life line rescue throw bags with 70'×⅜" poly line. One to be mounted in a box 

at the port side fueling station. 

U. One (1) Lifesling MOB USCG Type IV recovery device, with 120'×⅜" poly line, in a 

hard case mounted at the port aft storage box. 

593 SANITARY SYSTEM 

A sanitary system, comprised of grey water, sewage, and deck drains, shall be installed as 2830 

shown in Contract Drawing 22115.01-593-01. 

593.1 Grey Water 

Discharge from the Galley sink shall be treated by a Grease Guardian MGD1 or equal grease 

separator before being led to the greywater tank. The grease separator shall be a compact unit, 

installed underneath the Galley sink. The grease separator shall have automatic self-cleaning 

and rinsing features. 2835 

The greywater tank shall discharge overboard using the grey water transfer pump. The pump 

shall be capable of automatic run and stop based on high and low levels from the grey water 

tank level indicator. 

593.2 Sewage 

A standard gravity drain system shall be used from three (3) Headhunter Royalflush Bravo 

toilets to the sewage holding tank. 2840 

The contractor shall provide and install a Headhunter TidalWave HMX MSD, Type II 

USCG/IMO certified physical-chemical marine sanitation device. A Headhunter Stingray 

pump shall be installed to provide seawater to the MSD from the seawater service system. 

The sewage transfer pump shall be identical to the greywater transfer pump. The system shall 

be capable of operating in a fully automatic overboard mode with treatment through the MSD, 2845 

and manual direct overboard mode with bypass around the MSD. In the automatic mode, the 

sewage transfer pump and MSD shall be controlled by the MSD control panel, which level 

sensing from a Headhunter SYM-U fluid level sensor. 

A discharge pipe shall be installed from the sewage holding tank to the Main Deck to allow 

for shore discharge capability. This line shall also be teed to connect with the MSD and 2850 

graywater tank, and provided with isolation valves. Takedown joints shall be provided where 

discharge piping interferes with engine removal, and at all equipment to facilitate cleanout. 

END OF GROUP 5 
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GROUP 6 OUTFITTING 

600 FURNISHINGS & FINISHING, GENERAL 

The Owner desires a vessel similar in style to the existing Station Boats with a nice fit and 

finish. The Contractor shall consult the Owner prior to making any design decisions that will 2855 

impact the quality and feel of the vessel. 

601 HULL DESIGNATIONS AND MARKINGS 

The vessel name and hailing port shall be painted on the stern. The vessel name shall be 

painted, port and starboard, on the bow. The lettering shall be black with a white border. The 

letter font and sizing shall be determined by the Owner. 

The word “PILOT” shall be painted in block letters, port and starboard, and forward on the 2860 

deckhouse sides and front. The lettering shall be orange with a black border. The letter font 

and sizing shall be determined by the Owner. 

Two-color phenolic label plates and “caution” signs shall be affixed to, or near all principal 

valves, machinery and electrical equipment. Frames shall be provided and mounted for Fire 

and Safety Plan and Radio License. A small bulletin board shall be provided in the 2865 

mess/Lounge area. A cast bronze builder’s plate shall be provided. 

602 DRAFT MARKS 

Draft marks shall be cut from 5/16" plate, welded and painted on the hull, port and starboard, 

forward and aft. Draft marks shall be painted black above the waterline and white below the 

waterline. 

607 JOINER AND CARPENTER WORK 

All laminates, bulkheads and overheads shall be selected to match those of the Owner’s 2870 

existing Station Boats in pattern, texture and finish as closely as possible. The Contractor shall 

provide a color board and 3D renderings with various color options of all finish materials for 

final selection to be determined by the Owner’s Representative. Samples of sheathing materials 

and trim stock shall also be presented to the Owner’s Representative for approval. 

607.1 Interior Bulkheads and Sheathing 

Interior bulkheads shall be 25 mm laminated, lightweight acoustic panels, NORAC or similar, 2875 

set in rubber-lined deck channels on the “floating” decks, and isolated from steel bulkheads 

and decks. 

607.2 Trim Work 

Interior trim work shall be close-grained Honduras mahogany. Trim joinery shall be to very 

high commercial quality, equivalent to the Owner’s existing Station Boats. Trim shall be 

sealed, sanded and given two (2) coats of Sea-Fin or equal teak oil. 2880 
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607.3 Furniture 

Built-in furniture (bunks, lockers, settees, etc.) shall be built of ½" or ¾" exterior grade 

plywood, with single or double plastic laminate facing (Wilson-Art or equal) to match or 

complement the noise control bulkhead panels. Trim work shall be as above. 

607.4 Decks 

See Section 629 and Contract Plans for description of acoustically isolated floating joiner 

decks. 2885 

Decks in Forward Stores shall be painted ¾" exterior grade plywood on wood supports. 

607.5 Wheelhouse 

The wheelhouse shall be furnished as follows: 

A. Console with steering, engine, electronics and electrical panels. 

B. Work table with drawers under. The work table shall be similar to the chart table form 

the Owner’s current vessels, with the chart drawer design modified for general purpose 2890 

storage. 

C. Electronics cabinet. 

D. One NORSAP 1500 fixed wheelhouse chair. The chair shall have a fixed pedestal 

mount, and the specific model shall be approved by the Owner. 

E. Two (2) settees. 2895 

F. Stowage for two (2) life jackets. 

607.6 Pilot’s Berthing Area 

The pilot’s berthing area shall be furnished as follows: 

A. Two (2) double berths, with privacy curtains. 

B. Four (4) single berths, with privacy curtains and cabinets above. 

C. Two (2) hanging lockers. 2900 

D. Two (2) settees with four (4) drawers underneath. 

E. Two (2) cabinets with drawers. 

F. Total of sixty-six (66) drawers in cabinets, under lower berths and under settees. 

Drawers shall be provided with brass label plates, engraved per Owner direction. Fifty 

(50) spare, non-engraved tags shall be provided loose. 2905 

G. Four (4) hooks in ladderway. 

H. Eight (8) 12"×18" Honduran mahogany open slat magazine rack (one at each Pilot 

Berth). 

607.7 Crew Staterooms 

Four (4) single occupancy staterooms aft of the Engine Room shall be equipped with the 

following: 2910 
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A. Single berth, with two (2) drawers under. 

B. One (1) hanging locker. 

C. One (1) bench seat. 

D. One (1) folding desktop. 

E. One (1) bookshelf. 2915 

607.8 Galley 

The Galley shall be furnished as follows: 

A. Stainless steel covered counter and island. 

B. Drawers and lockers, with doors above and below countertop. 

C. Quilted stainless behind stove and above counters. 

607.9 Mess Room 

The mess room shall be furnished as follows: 2920 

A. One (1) 56" diameter, fixed mount pedestal table with plastic laminate covering, sea 

rails with cleanout notches, and padded edge. 

B. One (1) 24" diameter Honduran mahogany plywood bottom and trim Lazy Suzan 

condiment rack with 3" wide stainless steel rim in mess table. 

C. Six (6) fixed mount swivel seats with high backs and lumbar support.  2925 

D. Three (3) arm chairs. 

E. Two (2) end tables. 

F. One (1) desk with fixed mount swivel chair and file cabinet. 

G. One (1) entertainment center. 

H. Sixteen (16) hooks for float coats, with bungee below. 2930 

607.10 Sanitary Spaces (3) 

The three sanitary spaces shall each be furnished as follows: 

A. Stainless lavatory and cabinet. 

B. Mirror and shelf. 

C. Shower with rod and curtain, grab rail, and soap/shampoo rack (crew’s space only). 

D. Shower head, valve, curtain, and drain in one pilot’s head (port only). 2935 

E. Paper towel holder. 

F. Soap dish. 

G. Toilet paper holder. 

H. Waste basket. 

I. An inspection access panel shall be installed in outboard bulkhead of the port and 2940 

starboard pilot wash rooms. 
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607.11 Forward Storeroom and Galley Stores 

The forward storeroom and Galley stores shall be furnished as follows: 

A. 3-high plywood shelving with sea rails (approx. 48 sq. ft. forward, and 16 sq. ft. aft). 

B. Shelves above aft companionway. 

611 OVERHEADS 

Overheads in the interior accommodations, except Pilothouse, shall have a Noise Reduction 2945 

Coefficient (NRC) of 0.70 or greater. 

Overheads in the Pilothouse shall be plastic laminated plywood, honeycomb panels, or similar. 

Battens or trim, if used, shall be Honduran mahogany. Colors of the laminate shall be matte 

finish black forward of the aftermost skylights, and matte white aft of those skylights. The 

overhead shall be arranged in a manner that facilitates ease of maintenance and cleaning. Care 2950 

shall be taken to reduce the number of panels that require removal to access wire runs, piping, 

penetrations, and equipment. Dedicated access panels shall be incorporated wherever routine 

access may be required. Fasteners shall be concealed where practical. Where threaded fasteners 

are needed, they shall be machine screws into threaded inserts. Tapping the support structure 

will not be accepted. Wood screws, sheet metal screws, or self-tapping screws shall not be used 2955 

to secure overheads. 

Overheads for all other manned spaces shall be perforated sheet metal, similar to the Owner’s 

existing vessels. 

The Contractor shall provide overhead details for all spaces to the Owner for approval prior to 

the start of outfitting. 2960 

612 RAILS, LIFELINES, AND FALL PROTECTION 

The Contractor shall provide rails and lifelines in accordance with the Contract Drawings and 

to provide safe working and access to areas of the vessel. 

All exterior guard rails shall be designed and constructed in accordance with USCG 

interpretations of the International Convention on Load Lines (ICLL). 

Guard rails located near the Main Deck outboard edge in the midship and aft regions shall be 2965 

canted inboard such that the top rail is 3" inboard of the stanchion at deck. 

Guard rails on the fore deck shall be set back approximately 43 inches from the deck edge. The 

Contractor shall provide and install hinged gates at Frame 4.5 to allow access to the 

passageway forward of the house. The gates shall be provided with a means to be secured in 

the open position. Horizontal grab rails shall be provided along the house front. 2970 

All guard rails shall be made from 316 stainless steel.  

1¼" polished stainless grab rails shall be fitted in the Pilothouse, the deckhouse and berthing 

areas as shown depicted on the Reference Drawings. The Contractor shall develop details that 

align with the current arrangements based on these references. 
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613 RIGGING 

Flag and day shape halyards, rescue boat gripes and rescue boat retrieval lines shall be 2975 

provided. 

All necessary rigging and associated fittings shall be provided and installed for the mast, radio 

antennas, etc., to produce a thoroughly workable installation complete for the intended service. 

Permanent mooring lines will be Owner-furnished. 

623 LADDERS 

Inside wood ladders, of Honduras mahogany, with handrails, shall be provided from the Main 2980 

Deck to the Pilothouse, Main Deck to Pilot Berths area, and Main Deck to Crew’s 

Staterooms/Engine Room. 

Vertical ladders or rungs shall be provided at the Engine Room escape, at the Forward Stores 

escape, Pilot Berths escape, at the Crew’s Staterooms escape, at the Steering Gear Room, Main 

Deck to Deckhouse Top, port and starboard bridge wings to Deckhouse Top, and Deckhouse 2985 

Top to Pilothouse Top. Vertical ladders consisting of flat plate treads and flanged plate sides 

shall be provided port and starboard for access from the Main Deck to the bridge wings, as 

shown in Reference Drawing E348-1-6430-01. 

Ladders shall be provided at the transom p/s of the stern ramp for access to the rescue boat. 

¾" rungs shall be welded to the outside of the mast, for access. 2990 

Hinged pilot boarding platforms, port and starboard (exterior), shall be provided per the 

Reference Drawing E348-1-6430-06. A pipe gallows supporting rope hand grabs shall be 

installed at each pilot boarding station, as shown on the Reference Drawings. 

All fasteners shall be CRES. 

624 DOORS, PORTS, WINDOWS, AND HATCHES 

624.1 Watertight and Weathertight Doors 

Doors shall be of heavy-duty commercial marine quality, from the same manufacturer. The 2995 

Contractor shall propose a door manufacturer for Owner approval prior to ordering doors. Door 

hardware shall be stainless steel. 

The Contractor shall provide and install watertight and weathertight doors as follows: 

A. Two (2) weathertight doors for Pilothouse sides, 26"×72" clear open, 6" sill, white 

powder coated aluminum, two-dog quick acting, with 16"×26" fixed window, weld-in 3000 

steel frame, one right hand reverse and one left hand reverse.  

B. Two (2) weathertight doors for deckhouse sides, 26"×62" clear open, 15" sill, white 

powder coated aluminum, four-dog quick acting, with 12" diameter fixed window with 

deadlight, weld-in steel frame, one right hand reverse and one left hand reverse. 

C. One (1) weathertight door to deckhouse port side Engine Room escape, 26"×54" clear 3005 

open, 23½" sill, steel, quick-acting, lever-actuated six-dog, weld-in steel frame, hasp, 

left hand reverse. 
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D. One (1) weathertight door for aft Galley entrance, 26"×62" clear open, 15" sill, white 

powder coated aluminum, dutch door, four-dog, weld-in steel frame, with 12" diameter 

fixed light, left hand reverse. The door is mounted inside a tonnage hatch. 3010 

E. One (1) weathertight door to aft deck locker, 26"×72" clear open, 6" sill, white powder 

coated aluminum, four-dog quick acting, right hand reverse. 

F. One (1) watertight door to Forward Stores, 26"×72" clear open, 6" sill above joiner 

flooring, white powder coated aluminum, six-dog, quick acting, with steel frame, left 

hand reverse. 3015 

G. One (1) watertight door to Engine Room on the aft bulkhead, 26"×72"clear open, 6" 

sill, steel, six-dog, quick acting, weld-in steel frame and 12" wire mesh inserted light, 

right hand. Engine Room door shall be acoustically insulated to achieve sound level 

requirements in Crew’s Staterooms when door is closed and dogged. 

H. One (1) watertight door to the Battery Room, 26"×72"clear open, minimal sill above 3020 

grating level, steel, A-60 rated, six-dog, quick acting, weld-in steel frame, left hand 

reverse.  

I. One (1) gas-tight door between Galley and stairs leading to the crew accommodations 

ante-room; 26"×72" clear open, 6" sill, aluminum, two-dog, with weld-in steel frame, 

12" diameter deadlight, and stainless mortise passage set, right hand reverse. 3025 

Jar hooks shall be installed on the deckhouse side doors. Heavy duty stops and holdback hooks 

shall be installed on all other doors. 

All watertight and Engine Room escape doors shall be fitted with position switches which are 

alarmed through ACMS when the doors are opened. 

624.2 Interior Joiner Doors 

The following interior doors shall be provided and installed: 3030 

A. Eight (8) standard joiner doors shall be solid core wood or metal joiner doors with 

plastic laminate facing, and stainless steel passage sets. Some doors shall have louvered 

panels as required for proper ventilation, per Contract Drawing 22115.01-510-01. 

Toilet space doors shall have 3" sill. 

B. Two (2) sound-rated joiner doors with ventilation (Pilot Berths to companionway). 3035 

Doors shall use sound dampening offset “Z” louvers. All other features shall be 

equivalent to non-ventilated sound rated joiner doors.  

C. One (1) sound-rated joiner door without ventilation (ante-room to crew berths). Doors 

shall have no louvers or undercuts, and shall be sound rated for STC-50 or greater. 

Doors shall be Norac N-MC or equal. 3040 

Stops and holdback hooks shall be installed on all doors. 

624.3 Hatches 

The Contractor shall provide and install the following hatches in accordance with the Contract 

Drawings: 
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A. One (1) 30" square, hinged, flush, quick-acting, escape scuttle, with aluminum cover 

and steel weld ring, handle operated top and bottom, Advantec/Freeman Model 3030-3045 

H K, or equal, shall be installed in the Steering Gear Room. 

B. Three (3) 20" diameter, hinged, flush, quick-acting, escape scuttle, with aluminum 

cover and steel weld ring, handle operated top and bottom, Freeman Model 20-H K, or 

equal, shall be installed for escape from the Crew Berthing, Pilot Berthing, and Forward 

Stores. 3050 

Exterior flush hatches shall each be provided with integrated drains in accordance with 

Section 525. 

Large custom weathertight bolted hatches sized for genset removal shall be fabricated and 

installed on the Deckhouse Deck and Deckhouse Top, as shown in Contract Drawing 

22115.01-100-01. 3055 

624.4 Manholes 

Manholes shall be provided for access to tanks and void spaces and have a clear opening of 

15"×23" or 20" diameter, located in accordance with the Contract Drawings. 

Oil-tight and watertight manhole covers shall be fitted with gaskets and secured with bolts and 

nuts or screws where appropriate. Fasteners shall be coated with anti-seize compound. 

Manhole covers shall be labeled with the tank contents using ¼" weld bead. 3060 

Locations where the manhole cover presents a tripping hazard shall be flush style. 

624.5 Locks 

Trioving lock sets shall be provided for the following doors and hatches: 

A. Pilothouse exterior doors. 

B. Deckhouse aft exterior door. 

C. Engine Room escape hatch, padlock on exterior for when vessel is not in use. 3065 

The locks shall match those of the Owner’s existing vessels. The Contractor shall provide locks 

matched to the existing keys, which will be provided by the Owner for reference. 

The port and starboard exterior doors from the lounge shall be capable of being secured from 

the interior. 

The Contractor shall provide fifteen (15) spare keys. 3070 

625 WINDOWS AND PORTLIGHTS 

The Contractor shall provide and install the following:  

A. Heavy duty, aluminum framed, clamp-in windows: 

1. Three (3) fixed, rectangular, approximately 32½"×27", ⅝" heat-tempered, clear, 

laminated heated glass, at Pilothouse front. 
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2. Two (2) fixed, shaped, approximately 32½"×27", ⅝" heat-tempered, clear, 3075 

laminated heated glass, at Pilothouse front. 

3. Two (2) fixed, shaped, approximately 31"×27.5", ⅜" heat-tempered, clear, at 

Pilothouse sides. 

4. Two (2) fixed, rectangular, approximately 31"×24", ⅜" heat-tempered, clear, at 

Pilothouse sides. 3080 

5. Two (2) vent-top, rectangular, approximately 31"×24", ⅜" heat-tempered, clear, at 

Pilothouse sides. 

6. Two (2) fixed, rectangular, approximately 48"×26", ½" heat-tempered, clear, at 

Pilothouse aft bulkhead. 

7. Six (6) fixed windows, two (2) port and four (4) starboard, approximately 33"×27", 3085 

⅜" heat-tempered, clear, at deckhouse sides. These windows shall be provided with 

¼" aluminum plate safety covers, with stainless steel dogging hardware. Covers 

shall be stowed in racks, port and starboard, on the Main Deck, below the Engine 

Room air intake. 

B. Bolted-in windows: 3090 

1. Two (2) fixed, curved, approximately 26"×21", ⅜" polycarbonate, rubber mounted, 

clear lights shall be installed in the bridge wing bulwarks, port and starboard 

forward, per the Contract Plans. 

2. Two (2) fixed, curved, approximately 43"×23", ⅜" polycarbonate, rubber mounted 

clear lights shall be installed in the bridge wing bulwarks, port and starboard sides, 3095 

per the Contract Plans. 

C. Bonded windows: 

1. Two (2) fixed, shaped skylights, approximately 26"×20½", fretted, heat-tempered, 

light tint, ⅜" glass, in Pilothouse Top port and starboard forward corners. 

2. Two (2) fixed, shaped skylights, approximately 10½"×34½", fretted, heat-3100 

tempered, light tint, ⅜" glass, in Pilothouse Top port and starboard side corners. 

626 CEMENT AND SPECIAL COATINGS 

Minimum cement shall be installed as required in bilge areas to facilitate drainage. 

627 PAINTING AND PREPARATION 

627.1 General 

Coating and covering systems shall be applied in accordance with manufacturer’s 

recommendations and under the guidance and supervision of the manufacturer’s field service 

representative(s). 3105 

Final color selections shall be the same as the existing Station Boats and shall be approved by 

the Owner’s Representative. 

627.2 Sandblasting and Painting Preparation 

All steel plates and shapes shall be wheelabrated and coated with inorganic zinc weld-through 

primer before construction. All free plate edges in painted voids, tanks, interior and exterior 

locations shall be broken by grinding to a minimum of 1-mm radius. 3110 
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Wherever the zinc primer is disturbed by welding, fitting, cutting, or other operations, the 

profile shall be restored and stripe coated with zinc primer before any additional coating is 

applied. 

After construction all exterior shell plating, decks and bulwarks shall have the welded areas 

blasted to SSPC-6, and prime coated within two hours. 6' diameter area in way of CAPAC 3115 

anodes and 3' diameter area in way of reference cells shall be blasted to SSPC-SP10 (near 

white metal) to remove zinc shop primer, for compatibility with cathodic protection system. 

627.3 Prerequisites to Coating Application 

Welds and piping system joints or connections requiring pressure testing, water testing, or 

visual inspection shall not be coated until all tests and inspections are complete and the weld, 

piping joint, or connection has been accepted by the Owner. 3120 

Prior to the application of coatings, all surfaces shall be clean (degreased), dry, and free of 

corrosion or foreign matter such as dirt, dust, crayon marks, mill scale, residual abrasive, rust, 

salt deposits, weld spatter, etc. 

Freeing ports and drains shall be sealed or extended as required to prevent moisture or water 

contamination on coated surfaces during the drying period. 3125 

Where any coating has been damaged by welding, burning, or other means prior to delivery, 

the damaged area shall be disk sanded, wiped with solvent or other appropriate cleaner, and a 

full coating system built up to match existing coatings. Overlaps between existing and new 

coating systems shall be feathered to provide a smooth finish at the transition that is virtually 

imperceptible. 3130 

Before application of any follow-on coat(s), all bare or lightly covered spots in the previous 

coat shall be cleaned and built up to the required thickness. Surfaces shall be kept clean and 

dry during the coating process, and during the drying/curing period. 

627.4 Coatings Schedule 

Coatings shall be in accordance with Table 6-1. All thicknesses are in DFT. 

Table 6-1 Coatings Schedule 3135 

Coating Type Color Coats Thickness 

Bottom paint, below load waterline 

Amerlock 400 Epoxy Red/brown 1 5-6 mils 

Amerlock 400 Epoxy Black 1 5-6 mils 

ABC 4 Tin free, anti-fouling Black 2 4 mils ea. 

Hull exterior, above load waterline 

Dimetcote 302H Inorganic zinc Green 2 2½ mils ea. 

Amerlock 400 Epoxy Light grey 1 5-6 mils 

Amershield, or alternate Polyurethane topcoat 
International 

Orange 
1 4 mils 

Alternate: Amercoat 229 T Epoxy acrylic topcoat 
International 

Orange 
1 4 mils 
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Coating Type Color Coats Thickness 

Main Deck 

Dimetcote 302H Inorganic zinc Green 2 2-½ mils ea. 

Amerlock 400 Epoxy Light grey 1 5-6 mils 

Amercoat 237M Non-skid epoxy Haze Gray 1 18-20 mils 

Deckhouse exterior (excluding Deckhouse Top) 

Dimetcote 302H Inorganic zinc Green 2 2½ mils ea. 

Amerlock 400 Epoxy Light grey 1 5-6 mils 

Amershield, or alternate Polyurethane topcoat White 1 4 mils 

Alternate: Amercoat 229 T Epoxy acrylic topcoat White 1 4 mils 

Deckhouse Tops     

Dimetcote 302H Inorganic zinc Green 2 2½ mils ea. 

Amerlock 400 Epoxy Light grey 1 5-6 mils 

Amercoat 237M Non-skid epoxy 
International 

Orange 
1 18-20 mils 

Interior (inside quarters, Pilothouse and Deckhouse, behind lining) 

Dimetcote 302H Inorganic zinc Green 1 2½ mils 

Anti-roll tank, grey water, and sewage tanks 

Amerlock 400 Epoxy Light grey 2 5-6 mils ea. 

Voids 

Amerlock 400 Epoxy Light grey 2 5-6 mils ea. 

Potable water tanks 

Amercoat 133 Epoxy White 2 6 mils ea. 

Engine Room and Steering Gear Room 

Amerlock 400 Epoxy Light grey 1 5-6 mils 

Amershield, or alternate Polyurethane topcoat White 1 3 mils 

Alternate: Amercoat 229 T Epoxy acrylic topcoat White 1 3 mils 

Forward Stores Room insulation 

Amershield, or alternate Polyurethane topcoat White 2 3 mils ea. 

Alternate: Amercoat 229 T Epoxy acrylic topcoat White 2 3 mils ea. 

DEF tanks, the freshwater cooling system expansion tank, and the lube oil tank shall be 

uncoated stainless steel on the interior and exterior. 

After cleaning, the fuel oil and waste oil tanks shall have their interiors coated with nonvolatile 

preservative oil compound compatible with the products to be carried in these tanks. 

Inaccessible voids, such as bilge keels and skegs, shall be treated by the fill and drain method 3140 

using a rust preventative treatment. Fill and drain holes shall be threaded and provided with 

bronze plugs. 

All other uninsulated steel shall be coated the same as the Engine Room and Steering Gear 

Room coatings schedule. 
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627.5 Requirements During Coating Application and Curing 

Film thickness shall be as specified unless the manufacturer details in writing that the 3145 

specifications are not correct. Where both film thickness per coat and number of coats are 

specified, both requirements shall be met. 

All surfaces shall be kept clean (degreased), dry, and free of corrosion or foreign matter at the 

time of application of any coating, and throughout the drying/curing period. 

Coatings shall be applied under environmental conditions conforming to the manufacturer’s 3150 

recommendations, as listed on the manufacturer’s published data sheets for the coatings being 

applied. No coating shall be applied when the dew point temperature is equal to or greater than 

the surface temperature of the surface to be coated. 

627.6 Protection of Items and Surfaces During Surface Preparation and 
Painting 

Special care shall be taken to avoid contamination of adjoining spaces, machinery, equipment 

and finished surfaces during sandblasting, painting, and other activities associated with surface 3155 

preparation and painting or otherwise coating. 

The Contractor shall carefully mask and protect all equipment, nameplates, labels, valve stems, 

fire hoses and nozzles, brightwork, glass, trim, and other items, devices, materials, and surfaces 

that could be damaged by abrasive blasting, dust from the blasting process or other surface 

preparation techniques, or which could have their function and appearance degraded by paint 3160 

overspray. Open ends of piping, vent pipe openings, ventilation openings, and other such 

fixtures shall be similarly covered to prevent entry of sandblast grit and paint residue. 

627.7 Owner Inspections 

All blasted areas and other surface preparation shall be inspected and approved by the Owner 

and paint manufacturer’s representative prior to application of any coating. 

Required thickness of coatings shall be confirmed through spot checks in the presence of the 3165 

Owner and paint manufacturer’s representative after each coat is applied. 

627.8 Correction of Damage Resulting from Paint Overspray and Grit 
Blasting 

Any paint overspray adhered to any of the aforementioned items and surfaces shall be 

immediately and carefully removed. 

Machinery, equipment, and surfaces damaged, marred, or contaminated shall be promptly 

replaced, repaired, or otherwise restored to the original condition at the Contractor’s expense. 3170 

627.9 Machinery, Equipment, Piping and Cables 

All new machinery and equipment shall be given one (1) prime coat and two (2) finish coats, 

except those items already prime-coated by the manufacturer, which shall receive two (2) 

finish coats only. Items already primed and finish-coated by the manufacturer shall be accepted 

as delivered, provided the condition of the coating system is acceptable to the Owner. 
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Any damage to the coating system of new machinery or equipment during shipping, storage, 3175 

installation, or operation prior to delivery of the vessel shall be restored to like-new condition 

by the Contractor. 

Electrical cables shall not be painted or otherwise coated, except as delivered by the 

manufacturer. 

Interior copper-nickel, copper, aluminum, stainless steel, and plastic piping and tubing shall 3180 

not be painted. 

Fasteners shall not be painted unless specifically approved by the Owner. 

628 CATHODIC PROTECTION 

628.1 Impressed Current System 

An impressed current cathodic protection system, Wilson Walton or equal, shall be furnished 

and installed. The system shall have a design current density of 8 mA/ft2 and a design current 

of 50 amps, taking power from 120 VAC, one-phase, 60 Hz. System shall be single zone and 3185 

shall include the following: 

A. One (1) automatic saturable reactor power supply, bulkhead mount, with over/under 

protection alarm circuit, and LED alarm indicators, analog ammeter and hull potential 

meter. 

B. Two (2) 4' Pt/Ti anode assembly complete, rated at 25 amps (maximum rating 40 3190 

amps). Designed for 20+ year life with through-hull fittings and dielectric shield epoxy 

material. 

C. One (1) silver/silver chloride reference electrode assembly, surface mount, with thru 

hull gland and 16' cable. 

D. Two (2) propeller shaft ground assemblies with silver alloy shaft band, silver graphite 3195 

brushes, a brush holder and mounting hardware. 

628.2 Anodes 

Two (2) 12 lb. zinc anodes shall be provided and installed (one in each seachest). Propeller 

nuts shall be provided with zinc dunce caps. 

629 DECK COVERINGS 

Unless noted otherwise, deck coverings shall be provided in the same patterns as the existing 

Station Boats. Colors shall be determined by the Owner’s Representative. 3200 

The decks in the Galley, storerooms and passageways shall be faired with latex marine 

underlayment and overlaid with Roppe “RCD” rubber flooring or equal, glued with epoxy 

adhesive to the plywood deck. The Mess/Lounge, Crew Staterooms and Pilot Berthing 

accommodations shall covered with Wellco “Forum II” or Philadelphia “Vocatron 28” nylon 

carpeting, laid over a high quality underpadding. Heads shall be DEX-O-TEX Cheminert K 3205 

epoxy underlayment with top coat of Dex-O-Tex Positread (O) with 4" high cove base, slope 

to drain outlets. 
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Pilothouse deck shall be Pyrotech SLC, 17mm thick, viscoelastic self-levelling vibration 

damping compound. The deck shall be covered with ⅞" black rubber anti-fatigue mat, 

NOTRAX “Hercules” or equal, in 39"×29" segments. 3210 

Five (5) 316L stainless steel drip pans, 16 gallon, 30"×24"×¾" high, shall be located on the 

interior deck in way of p/s exterior bridge wing doors, p/s exterior Lounge doors, and aft 

deckhouse dutch door. Pans shall drain to the grey water tank in accordance with Contract 

Drawing 22115.01-593-01, Sanitary System. Rubber mats shall be installed, Crown SafeWalk 

or San-Eze No Trak ⅞" rubber food service mat, in each location. 3215 

Port and Starboard landing areas, as shown on Contract Drawing 22115.01-070-001, shall have 

316L stainless steel brackets on all sides with ramps to prevent tripping hazards. Drain holes 

shall be provided in each corner so water does not accumulate. Rubber mats shall be installed, 

Crown SafeWalk or San-Eze No Trak ⅞" rubber food service mat, in each location. 

629.1 Acoustic Floating Decks 

Decks in Lounge/Mess, Galley, Pilot Berths area, and Crew Staterooms shall be “floating 3220 

floor” type for noise control. The deck shall be ¾" plywood installed on 4" thick Kinetics Noise 

Control Inc. Model RIM / KIP isolation pads. A minimum of 2" fiberglass insulation shall be 

installed between the plywood and the deck. The plywood top shall not contact any structure 

that is also connected to the deck, including bulkheads, platforms for toilet and shower spaces, 

piping penetrations, etc. Rubber chocks or similar materials are to be used to ensure the 3225 

plywood remains in place after installation. All gaps between the plywood top and ship 

structures are to be filled with fiberglass or flexible sealant. See Section 630.2. 

Decks in way of watercloset spaces shall be raised and 1½" thick. 

630 HULL INSULATION 

630.1 Accommodation Thermal Insulation 

The following areas shall be sheathed with 2" Microlite, foil-faced and taped, fiberglass 

insulation, including stiffeners: 3230 

A. Pilothouse overhead and sides exposed to the weather. 

B. Deckhouse overhead and sides exposed to the weather. 

C. Pilot Berthing Area overhead and side shell exposed to the weather. 

D. Crew’s berthing area overhead and side shell where exposed to the weather, aft 

bulkhead and day tank bulkheads. 3235 

E. Steering room overhead and sides exposed to weather. 

The Forward Stores space shall be sheathed with 2" faced navy hullboard at the overhead, and 

side shell, deck to overhead. Stiffeners shall be covered to 1" thickness. Hull board shall be 

painted per Section 627. 

630.2 Noise Control Materials 

Acoustic insulation/isolation shall be as follows. Alterations to the following are not allowed 3240 

unless the Contractor guarantees any changes will result in noise levels below the Owner’s 

requirements (Section 073): 
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A. Aft Crew Staterooms, Pilot Berths area and Galley/Mess/Lounge area shall be provided 

with “floating floors” consisting of ¾" plywood installed over high density isolation 

pads and insulation. See Section 629.1 and 630.2.2. 3245 

B. Forward bulkhead, aft bulkhead and overhead of the Engine Room shall have 6" of 

6 lbs/ft3 mineral wool insulation. Stiffeners shall be covered by insulation. Facing shall 

be perforated. Underside and aft side of anti-roll tank shall have 4" mineral wool 

acoustic insulation. 

C. Joiner bulkheads and facings shall be constructed of softcore acoustical panels, Norac 3250 

or similar, for additional sound isolation, as shown on the Contract Plans. All joiner 

panels shall have resilient connections to steel structures to avoid vibration flanking 

and extraneous noise. 

D. Damping tiles shall be installed on the hull bottom plating over the propellers and in 

way of the crew’s berthing. The tiles shall be MIL-PRF-23653D Class 2 available from 3255 

Westland Technologies Inc. and MSM Industries, Inc. For estimating purposes, 

600 square feet of material shall be used. Adhesives shall be included and shall be per 

the manufacturer’s recommendation. 

630.2.1 Vibration Isolation Mounting 

The following equipment shall be provided with resilient mounting for vibration isolation: 

A. Propulsion rafts shall be installed on sound isolating flexible mounts. See Section 181. 3260 

B. Auxiliary generator sets. 

C. Air compressor. 

D. HPUs, including propulsion, steering, and auxiliary. 

E. Diesel exhaust piping and aftertreatment. 

F. HVAC fans greater than 0.5 kW. 3265 

G. Chiller skid. 

Resilient mounts shall be marine grade. Propulsion raft mounts shall be Lo-Rez, all other 

mounts shall be Cristie & Grey or equal.  

630.2.2 Floating Floors 

Floating floors shall be installed per Figure 6-1, or similar. In order to maximize the floating 

floor effectiveness, the floating floor top plate shall not contact any structure that is also 3270 

connected to the deck. This includes bulkheads, platforms for toilet and shower spaces, as well 

as other penetrations such as piping, etc. 

Rubber chocks shall be located every twenty-four (24) inches to isolate and position the 

floating floor relative to steel bulkheads, frames, or gutters. The chock shall be made from 40 

durometer neoprene with nominal thickness of 4". The chocks shall be fitted and cemented to 3275 

the deck and structural bulkhead (or frames) so that the chock is neither loose nor compressed. 

The area along the boundary between the chocks shall be filled with mineral wool. Deck areas 

between the shell frames should also be covered by fiberglass or mineral wool. 

Subfloor or deck shall be made airtight to structure with silicone or other caulking. 
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All floating floor penetrations should have clearance holes in the floor plate of at least one 3280 

inch. The gap caused by this clearance shall be filled with mineral wool to the level of the 

floating floor. The top of the clearance hole can be covered by tile or a floor covering that 

remains one-quarter inch clear of the penetration. Resilient caulking (RTV) or a cove piece can 

be fitted to the penetration for a finished appearance and waterproofing. 

 3285 

Figure 6-1 Example diagram of floating floor installation 

630.2.3 Joiner 

All joiner facings and divisional bulkheads shall be resiliently mounted to avoid vibration 

flanking and excessive noise. 

The joiner shall be mounted to the top of the floating floor or damping treatment as shown in 

Figure 6-1. The support at the top of the joiner should also be resilient, as shown in Figure 6-2. 3290 

Similarly, ceiling joiner shall be supported from the deckhead via rubber elements or other 

resilient connections. A conceptual schematic is shown in Figure 6-3. 

Any additional connections between structure and joiner, such as at port holes, shall be made 

resilient in a similar manner as was described for floating floors. 
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Figure 6-2 Joiner facing connection detail 

 

Figure 6-3 Ceiling joiner support 

631 GALLEY AND ACCOMMODATION EQUIPMENT 

Galley and accommodation equipment shall be Contractor-furnished, as follows in Table 6-2: 

Table 6-2 Galley and accommodation equipment 3300 

Item Qty Specification 

TV/ DVD player (1) To be determined by the Owner prior to purchase by the 

Contractor 
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Item Qty Specification 

Convection Oven/Range (1) Lang Model RF21SM(A) with 24"×24" grill and two (2) speed 

units, vertically hinged door, and stainless interior 

 (1) Lang Model 36S-14M “Add-A-Section” range with (2) speed 

units 

  Range shall be provided with flat bar s.s. sea rails 

Microwave (1) GE, 1100W, 1.4 cu. ft. 

Double sink (1) Stainless steel 

Upright Refrigerator (1) 10 ft³ Cospolich R10-2M-SNM-MLR 

Upright Freezer (1) 22 ft³ Cospolich F22-2M-SN-MLR 

Under-counter reefer (1) 16 ft³ McCall R-15E 

Under-counter reefer in 

mess 

(1) 7 ft³ McCall R6-E 

Cold Wells (1) Two pan APW/ Wyott Model CW-2 or equal 

Dishwasher (1) Miele Model G7856, commercial grade 

Vent Canopy (1) Gaylord 48", with automatic fire extinguishing system 

Coffee Maker (1) Bloomfield Model 8540 Lo-Profile, two station, automatic with 

hot water draw function 

Water Bottle Filler (1) Surface mount, Non-refrigerated, Elkay Model EZWSSM 

Cup Dispenser (1) For 12-oz cups  

Toaster (1) Toastmaster TP44 four-slice toaster 

 (1) Two-slice wide-slot toaster 

Toilets (3) Royalflush Bravo 

Wash basins (3) Single, stainless steel 

Mini-Freezer (1) 7 ft³ Coldline SD34 Ice Cream Freezer 

Bunk Curtains (8) Dura-Weave, snap top with slides at Pilot Berths Metro Marine 

Design Associates 

Mess Curtains (4) Hunter-Douglas, color to be Williamsburg Blue, accordion style 

Simplicity blackout shades with accent color side rails, color to 

be White, Silver or Bronze as per Owner’s selection 

Mess Chairs (6) Upholstered chairs, with back and arm supports, and medium to 

medium soft upholstery 

Lounge Chairs (3) Upholstered chairs, with back and arm supports, and firm 

upholstery 

Linen, Cookware, 

Utensils 

(1) Shipset per Appendix D 

Mattresses (12) 78"×36" standard “collegiate” size, 5" fire-retardant foam 

mattresses, with zip-on covers, quilted both sides 

Vacuum System (1) Domestic vacuum system, prepiped to four (4) terminals with 

1½" commercial grade, flexible plastic vacuum hose. Beam 

Serentiy Series SC325 with single power head. 

Clothes washer/dryer (1) Splendide, WDV2200XCD 



SFBP Station Boat  3 October 2025 
 Technical Specifications 112 Doc. 22115.01-832-01, Rev. A 

 

Note: Noise limit targets are not applicable during intermittent use of Galley equipment, 

especially the range hood. 

632 ENGINE ROOM OUTFIT 

The Engine Room floor boards shall be unpainted aluminum diamond plate set in a steel angle 

frame work with rubber strip isolation. 

A stowage locker for miscellaneous fittings and filters shall be provided. The locker size and 3305 

arrangement shall be approved by the Owner prior to locker purchase or construction. 

Protective guards shall be installed over rotating equipment as required. 

A rubber mat shall be provided in front of the DC-link cabinet and main AC panelboard. 

Eighteen (18) padeyes shall be placed in the Engine Room overhead and port ladderway 

overhead, clear of insulation, for lifting of equipment for routine maintenance. This shall 3310 

include at a minimum above the PTO/PTI motor for complete removal of the motor. 

Engine Room shall be provided with a steel 33"×25" workbench with 5" vise (included in tools 

allowance) with pipe clamps, and steel foundation for 27"×19" tool box (also in tool 

allowance). The toolbox shall be Boxo UAC2651L-BK-R, or equivalent. 

Various items on Engine Room outfit shall be bolted in place, to facilitate future removal of 3315 

large items of equipment, such as gear boxes and generators. 

A portable fiberglass grating, Chemgrate or equal, shall be provided at the Main Deck level of 

the Engine Room emergency egress (port side forward). 

633 FENDERS 

The vessel shall be fendered from stem to approximately 3' outboard of the stern ramp with 

10" D-rubber, Johnson or equal, mounted between 5"×⅜" flat bars, top and bottom as shown 3320 

on Contract Drawings. D-rubber shall be pre-drilled and secured by ¾" galvanized bolts at 12" 

centers. Bolts shall be double-nutted. D-rubber shall be Contractor-furnished and -installed. 

A vertical fender of the same material above shall be installed on the stem. The installation 

shall be as shown on Reference Drawings. 

A total of twenty-two (22) tire fenders (11 per side) shall be installed outboard of the D-rubber. 3325 

Fenders shall consist of one tire inside another, H54x21.0-24. Each tire shall be hung from 

stainless steel eyes above and below each tire, via a system of chain slings. Padeyes shall be 

welded to the Main Deck and sideshell. Chains shall be covered with hose jackets to prevent 

chafing the deck paint. Additionally, a section of 1¼" 316 stainless round bar shall be installed 

at the upper fender bar in way of each set of chain slings, per Reference Drawing No. 3330 

E348-6415-01. The Contractor shall install sixty (60) 316 stainless steel mounting padeyes and 

provide adequate structural support. 

A partial second row of 10" D-rubber shall be furnished and installed by the Contractor, in way 

of the sets of tire fenders. Each D-rubber section shall backed by a ¼" doubler plate. Total 

length of the lower fender shall be 104'-0". Clips shall be added where D-rubber ends do not 3335 

land on frames or half frames. 
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END OF GROUP 6 
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Appendix A  Contract Drawings List 
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Number Title Rev 

22115.01-070-01 General Arrangement & Tank Plan A 

22115.01-070-03 Hull Lines Plan - 

22115.01-070-05 Tonnage Plan - 

22115.01-100-01 Structural Arrangement A 

22115.01-160-01 Cradle Arrangement and Details - 

22115.01-180-01 Propulsion Foundations A 

22115.01-200-01 Propulsion Arrangement - 

22115.01-201-01 Machinery and Equipment Arrangement A 

22115.01-301-01 Electrical One-Line Diagram A 

22115.01-330-01 Lighting Plan - 

22115.01-401-01 Bridge Arrangement A 

22115.01-422-01 Navigation Lights and Antennas Arrangement - 

22115.01-510-01 HVAC Schematic A 

22115.01-514-01 Chilled Water System A 

22115.01-521-01 Bilge, Fire, and Washdown System A 

22115.01-524-01 Seawater Service and Cooling SystemA N/A 

22115.01-524-02 Seawater Service System - 

22115.01-533-01 Potable Water System A 

22115.01-536-01 Freshwater Cooling SystemA N/A 

22115.01-536-02 Keel Cooling System - 

22115.01-541-01 Fuel Oil System A 

22115.01-551-01 Compressed Air System A 

22115.01-563-01 Engine Exhaust System - 

22115.01-572-01 Diesel Exhaust Fluid System A 

22115.01-593-01 Sanitary System A 

22115.01-635-01 Insulation Plan - 

A. The Seawater Service and Cooling System and Freshwater Cooling System drawings shall no longer be considered Contract Drawings 

with Revision A of this technical specification, and are superseded with the addition of the Seawater Service System and Keel Cooling 

System drawings respectively. 
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Appendix B  Reference Drawings List 3345 
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Dwg Sht Rev Title 

E348-1100-01 01 M OUTBOARD PROFILE 

E348-1100-02 01 M GENERAL ARRANGEMENT - MAIN DECK AND ABOVE 

E348-1100-03 01 M GENERAL ARRANGEMENT - BELOW MAIN DECK 

E348-1100-04 01 M INBOARD PROFILE 

E348-1200-01 01 D LINES PLAN - PROFILE & PLAN VIEWS 

E348-1200-01 02 C BODY PLAN 

E348-1200-02 01 B TANK CAPACITY PLAN 

E348-1220-03 01 A MODULE DIAGRAM 

E348-2100-01 01 B INBOARD STRUCTURAL PROFILE 

E348-2100-02 01 D MIDSHIP SECTIONS 

E348-2100-02 02 A FRAME 0 - ½  

E348-2100-02 03 A FRAME 1 - 1 ½ 

E348-2100-02 04 A FRAME 2 - 2 ½  

E348-2100-02 05 A FRAME 3 - 3 ½  

E348-2100-02 06 A BULKHEAD 4 - 4 ½  

E348-2100-02 07 A FRAME 5 - 5 ½ 

E348-2100-02 08 A FRAME 6 - 6 ½ 

E348-2100-02 09 A FRAME 7 - 7 ½ 

E348-2100-02 10 D FRAME 8 - 8 ½ 

E348-2100-02 11 D FRAME 9 - 9 ½ 

E348-2100-02 12 B FRAME 10 - 10 ½ 

E348-2100-02 13 A FRAME 11 - 11 ½ 

E348-2100-02 14 D BULKHEAD 12 - 12 ½ 

E348-2100-02 15 A FRAME 13 - 13 ½  

E348-2100-02 16 A FRAME 14 -14 ½ 

E348-2100-02 17 A FRAME 15 - 15 ½ 

E348-2100-02 18 C FRAME 16 - 16 ½ 

E348-2100-02 19 A FRAME 17 

E348-2100-03 01 D MAIN DECK (FWD STRUCTURE) 

E348-2100-03 02 C MAIN DECK (AFT STRUCTURE) 

E348-2100-04 01 C SHELL PLATING & LONG'LS (PROFILE FWD)  

E348-2100-04 02 C SHELL PLATING & LONG'LS (PROFILE AFT)  

E348-2100-04 03 C SHELL PLATING & LONG'LS (BOTTOM PLAN FWD)  

E348-2100-04 04 E SHELL PLATING & LONG'LS (BOTTOM PLAN AFT) 

E348-2100-04 05 A SHELL PLATING & LONG'LS (DETAILS)  

E348-2100-04 06 A SHELL PLATING & LONG'LS (BODY PLAN)  

E348-2100-04 07 B BREASTHOOKS 

E348-2100-04 08 D KEEL COOLERS (INSTALLATION DETAILS) 

E348-2100-05 01 A LONGITUDINAL BULKHEAD FR 12-13 
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Dwg Sht Rev Title 

E348-2100-06 01 E TANK-TOP 

E348-2100-08 01 B STEM AND KEEL 

E348-2100-08 02 A SKEG DETAILS 

E348-2100-09 01 B TRANSOM STRUCTURE 

E348-2100-09 02 C STERN RAMP 

E348-2100-09 03 E TRANSOM SHELF AND STERN RAMP (DETAILS OF 

STIFFENER CONNECTIONS) 

E348-2100-10 01 F ENGINE GIRDER 

E348-2100-10 02 F ENGINE GIRDER 

E348-2100-11 01 A BILGE KEEL DETAILS 

E348-2100-30 01 A WELDING SCHEDULE 

E348-2100-31 1-4 A SHELL PLATE WELD SEQUENCE 

E348-2100-50 01 F STERNTUBE AND STRUT INSTALN.  

E348-2100-50 02 F STERNTUBE DETAILS 

E348-2100-50 03 F SHAFT STRUT DETAILS 

E348-2200-01 01 C HOUSE LAYOUT 

E348-2200-02 01 F DECKHOUSE STRUCTURE (DECKHOUSE DECK) 

E348-2200-02 02 E DECKHOUSE STRUCTURE (PILOT HOUSE DECK) 

E348-2200-02 03 D DECKHOUSE STRUCTURE (DECKHOUSE TOP) 

E348-2200-02 04 G DECKHOUSE STRUCTURE (DECKHOUSE SIDES) 

E348-2200-02 05 D DECKHOUSE STRUCTURE (HOUSE FRONT AND SHELF) 

E348-2200-02 06 D DECKHOUSE STRUCTURE (BHD AND TRUNKS) 

E348-2200-02 07 C DECKHOUSE STRUCTURE (MISC BHDS AFT) 

E348-2200-02 08 B DECKHOUSE STRUCTURE (HOUSE DECK BEAMS) 

E348-2200-02 09 B DECKHOUSE STRUCTURE (HOUSE DECK BEAMS) 

E348-2200-02 10 B DECKHOUSE STRUCTURE (EXH. SUPPORT) 

E348-2200-02 11 B DECKHOUSE STRUCTURE (TRANSVERSE SWASH BHD) 

E348-2200-03 01 C PILOTHOUSE STRUCTURE 

E348-2200-03 02 B PILOTHOUSE STRUCTURE 

E348-2200-04 01 B STACK STRUCTURE 

E348-3000-01 01 F ENGINE ROOM ARRANGEMENT (PLAN LAYOUT) 

E348-3000-01 02 F ENGINE ROOM ARRANGEMENT (ELEVATIONS) 

E348-3000-01 03 F ENGINE ROOM ARRANGEMENT (SECTION) 

E348-3000-01 04 F ENGINE ROOM ARRANGEMENT (SECTIONS) 

E348-3000-01 05 F ENGINE ROOM ARRANGEMENT (ELEVATIONS) 

E348-3000-01 06 F ENGINE ROOM ARRANGEMENT (ELEVATIONS) 

E348-3000-01 07 F ENGINE ROOM ARRANGEMENT (BHD 12) 

E348-3110-1 01 B MAIN ENGINE RAIL EXTENSION 

E348-3110-03 01 C ENGINE/GEAR MOUNTING DETAILS / W/LO-REZ MOUNTS 
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Dwg Sht Rev Title 

E348-3110-03 02 B ENGINE /GEAR MOUNTING DETAILS / W/LO - REZ MOUNTS 

E348-3120-01 01 C PROPULSION SHAFTING LAYOUT 

E348-3120-01 02 B PROPULSION SHAFTING DETAILS 

E348-3120-01 03 B SHAFT COUPLING (LO-REZ) 

E348-3120-10 01 B SHAFT BEARING INSTALLATION 

E348-3130-01 01 A SHAFT BRAKE INSTALLATION 

E348-3130-03 01 C AFT CONTROL CONSOLES 

E348-3330-01 01 B FRESH WATER TANK - 320 GALLON (PORT) 

E348-3330-01 02 C FRESH WATER TANK - 480 GALLON (STBD) 

E348-3330-02 01 B 40 GALLON LUBE OIL TANK - FABRICATION DETAILS 

E348-3330-02 02 B 40 GALLON LUBE OIL TANK - INSTALLATION DETAILS 

E64-SD-3300-02 01 E 15 GAL EXPANSION TANK - FABRICATION DETAILS 

E348-3400-05 01 C FORE END PIPING (PRE-PIPING) 

E348-3400-05 02 C FORE END PIPING (PRE-PIPING) 

E348-3400-06 01 B AFT PRE PIPING (PRE-PIPING) 

E348-3400-06 02 B AFT PRE PIPING (PRE-PIPING) 

E348-3400-06 03 B AFT PRE PIPING (PRE-PIPING) 

E348-3400-06 04 B AFT PRE PIPING (PRE-PIPING) 

E348-3400-07 01 B ENGINE ROOM ESCAPE TRUNK PIPING COMPOSITE 

E348-3410-01 01 G KEEL COOLING - MAIN ENGINES SCHEMATIC 

E348-3410-02 02 D KEEL COOLING - GEN SETS SCHEMATIC 

E348-3410-03 01 D KEEL COOLER ARRANGEMENT 

E348-3410-03 02 D KEEL COOLER ARRANGEMENT 

E348-3410-03 03 D KEEL COOLER ARRANGEMENT 

E348-3410-04 01 A KEEL COOLER COFFERDAMS (DETAILS) 

E348-3410-06 01 B ENGINE COOLING EXPANSION TANK INSTALLATION 

E348-3410-06 02 B ENGINE COOLING EXPANSION TANK INSTALLATION 

E348-3410-07 01 D ENGINE COOLING - UNDER ENGINE PIPING 

E348-3410-07 02 D ENGINE COOLING - UNDER ENGINE PIPING 

E348-3410-08 01 A ENGINE COOLING EXPANSION TANK PIPING 

E348-3410-08 02 A ENGINE COOLING EXPANSION TANK PIPING 

E348-3415-01 01 C SEA CHEST - SCHEMATIC 

E348-3415-02 01 C SEA CHEST -FABRICATION & INSTALLATION 

E348-3415-02 02 C SEA CHEST -FABRICATION & INSTALLATION 

E348-3415-02 03 C SEA CHEST -FABRICATION & INSTALLATION 

E348-3415-03 01 B SEA CHEST VENT 

E348-3415-05 01 A FRESH WATERMAKER SEACHEST 

E348-E64-SD-

3415-4 

01 A SEA CHEST STRAINER 
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E348-3420-01 01 C ENGINE EXHAUST SYSTEM SCHEMATIC 

E348-3420-01 02 C MAIN ENGINE EXHAUST SCHEMATIC 

E348-3420-01 03 B GENSET EXHAUST SCHEMATIC 

E348-3420-02 01 C MAIN ENGINE EXHAUST - ARRANGEMENTS & DETAILS 

E348-3420-02 02 C MAIN ENGINE EXHAUST - ARRANGEMENTS & DETAILS 

E348-3420-02 03 C MAIN ENGINE EXHAUST - ARRANGEMENTS & DETAILS 

E348-3420-02 04 C MAIN ENGINE EXHAUST - ARRANGEMENTS & DETAILS 

E348-3420-05 01 A AUXILIARY ENGINE EXHAUST - DECK HOUSE DECK 

E348-3420-05 02 A AUXILIARY ENGINE EXHAUST - DECK HOUSE DECK 

E348-3420-05 03 A AUXILIARY ENGINE EXHAUST - DECK HOUSE DECK 

E348-3420-05 04 A AUXILIARY ENGINE EXHAUST - DECK HOUSE DECK 

E348-3425-01 01 G FUEL OIL TRANSFER SYSTEM SCHEMATIC 

E348-3425-02 01 C FUEL OIL SERVICE SYSTEM SCHEMATIC 

E348-3425-03 01 C FUEL OIL TRANSFER SYSTEM MANIFOLD ASSEMBLY 

E348-3425-03 02 B FUEL OIL TRANSFER SYSTEM MANIFOLD FABRICATION 

E348-3425-03 03 B FUEL OIL TRANSFER SYSTEM MANIFOLD FOUNDATION 

E348-3425-03 04 C FUEL OIL TRANSFER SYSTEM MISC. DETAILS 

E348-3425-04 01 B FUEL OIL PIPING DETAILS 

E348-3425-04 02 B FUEL OIL PIPING DETAILS 

E348-3425-06 01 A FUEL FILL AND VENT (DECK HOUSE DECK) 

E348-3425-07 01 A FUEL OIL SERVICE SYSTEM RETURN COOLER 

E348-3425-08 01 C FUEL OIL PIPING BELOW GRATING 

E348-3425-08 02 C FUEL OIL PIPING BELOW GRATING 

E348-3425-09 01 A FUEL OIL TRANSFER SYSTEM - DAY TK CONNECTIONS 

E348-3425-10 01 A EMERGENCY SHUTDOWNS 

E348-3425-11 01 C FUEL OIL SERVICE SYSTEM - DAYTANK TO ENGINES 

E348-3425-11 02 C FUEL OIL SERVICE SYSTEM - DAYTANK TO ENGINES 

E348-3425-11 03 C FUEL OIL SERVICE SYSTEM - DAYTANK TO ENGINES 

E348-3425-12 01 A FUEL OIL SYSTEM, RACOR FILTER FOUNDATIONS 

E348-3430-01 01 G BILGE/WASH & FIRE SYSTEM SCHEMATIC 

E348-3430-02 01 C BILGE, FIRE & WASH SYSTEM (MANIFOLD ASSEMBLY) 

E348-3430-02 02 C BILGE, FIRE & WASH SYSTEM SUCTION HEADER 

E348-3430-02 03 C BILGE, FIRE & WASH SYSTEM MANIFOLD FOUNDATION 

E348-3430-02 04 C BILGE, FIRE & WASH SYSTEM DISCHARGE HEADER 

E348-3430-03 01 C BILGE SYSTEM PIPING UNDER GRATING 

E348-3430-03 02 C BILGE SYSTEM PIPING UNDER GRATING 

E348-3430-05 01 C FIRE AND WASHDOWN -UNDER DECK PIPING 

E348-3430-05 02 C FIRE AND WASHDOWN -UNDER DECK PIPING 

E348-3430-05 03 C FIRE AND WASHDOWN -UNDER DECK PIPING 
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E348-3430-06 01 B SEA WATER SYSTEM - SEACHEST TO PUMPS -E.R. PIPING 

E348-3433-01 01 C BIRD NOZZLE INSTALLATION DETAILS 

E348-3433-01 02 C BIRD NOZZLE INSTALLATION DETAILS 

E348-3434-01 01 A STERN TUBE BILGE PUMPS SCHEMATIC 

E348-3440-01 01 D FRESH WATER SYSTEM SCHEMATIC 

E348-3440-03 01 D FRESH WATER PIPING / DIMENSIONS BELOW MAIN DECK 

E348-3440-03 02 D FRESH WATER PIPING / MATERIALS BELOW MAIN DECK 

E348-3440-03 03 D FRESH WATER PIPING / BELOW MAIN DECK 

E348-3440-03 04 D FRESH WATER PIPING / DETAILS BELOW MAIN DECK 

E348-3440-05 01 A FW PUMP & PRESSURE CELL 

E348-3440-06 01 B FRESH WATER PIPING - PILOT HOUSE WINDOWS 

E348-3440-07 01 B FRESH WATER SYSTEM - X-OVER AND PRESSURE CONN. 

E348-3441-01 01 E FRESH WATER MAKER - SCHEMATIC 

E348-3441-02 01 C FRESH WATERMAKER FNDN 

E348-3450-01 01 A MAST CYLINDER HYD. SYSTEM SCHEMATIC 

E348-3450-02 01 A MAST HYD. CNTRL. SYS. ELEC. (SCHEMATIC) 

E348-3450-03 01 A MAST CYLINDER HYD. PIPING 

E348-3450-04 01 A MOB CRANE HYD. SYSTEM SCHEMATIC 

E348-3450-05 01 A MOB CRANE CYLINDER HYD. PIPING 

E348-3450-05 02 A MOB CRANE CYLINDER HYD. PIPING 

E348-3455-01 01 D FILLS, VENTS, & SOUNDS SCHEMATIC 

E348-3455-02 01 A COFFER DAMS, LOCATION & DETAILS 

E348-3455-03 01 B F.O. & F.W. FILLS - DECK HOUSE 

E348-3455-04 01 B F.O. & F.W. VENTS - DECK HOUSE 

E348-3455-05 01 B SOUNDS DETAILS 

E348-3455-05 02 B SOUNDS DETAILS 

E348-3460-01 01 D INTERIOR DECK DRAINS - DETAILS 

E348-3460-01 02 D INTERIOR DECK DRAINS - DETAILS 

E348-3460-01 03 D INTERIOR DECK DRAINS - DETAILS 

E348-3460-01 04 D INTERIOR DECK DRAINS - DETAILS 

E348-3460-01 05 D INTERIOR DECK DRAINS - DETAILS 

E348-3460-02 01 E GRAY WATER DRAINS - SCHEMATIC 

E348-3460-03 01 A GRAY WATER SYSTEM (F.O. TANK PIPING) 

E348-3460-04 01 B GRAY WATER DRAINS - ENGINE ROOM PIPING 

E348-3460-04 02 B GRAY WATER DRAIN - ENGINE ROOM PIPING 

E348-3460-05 01 B GRAY WATER DRAINS - PILOTS HEAD SINK DRAINS 

E348-3460-06 01 A INTERIOR DECK DRAINS - DECK DRAINS AT PLYWOOD 

DECKS 
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E348-3460-07 01 B GAYLORD HOOD GRAYWATER DRAIN & HOT F.W. 

SUPPLY 

E348-3461-01 01 F SEWAGE SYSTEM SCHEMATIC 

E348-3461-04 01 D SEWAGE SYSTEM TOILET TO TANK - ENGINE RM PIPING 

E348-3461-04 02 D SEWAGE SYSTEM ENGINE RM PIPING - TOILET TO TANK 

E348-3461-05 01 C SEWAGE SYSTEM F.A.S.T. SYSTEM - ENGINE RM PIPING 

E348-3461-05 02 C SEWAGE SYSTEM F.A.S.T. SYSTEM - ENGINE RM PIPING 

E348-3461-06 01 A SEWAGE OVBD PUMP FNDN 

E348-3461-06 02 A SEWAGE OVBD PUMP EFFLUENT PIPING 

E348-3461-07 01 A SEWAGE AND DRAIN SYSTEM ANTI-SIPHON VALVE 

INSTALLATION  

E348-3465-01 01 E COMPRESSED AIR SYSTEM SCHEMATIC 

E348-3465-02 01 A COMPRESSED AIR SYSTEM - AIR REC & COMPRESS 

INSTL'N 

E348-3465-02 02 B COMPRESSED AIR SYSTEM - AIR REC & COMPRESS 

INSTL'N 

E348-3465-03 01 B COMPRESSED AIR SYSTEM - UNDER MAIN DECK 

E348-3465-03 02 A COMPRESSED AIR SYSTEM - COMPRESSOR TO TANK 

E348-3465-03 03 B COMMPRESSED AIR SYSTEM - AIR TANK EQUIPMENT 

E348-3465-03 04 A COMPRESSED AIR SYSTEM - SUPPLY HEADER 

E348-3465-05 01 B COMPRESSED AIR - AIR HORN DETAIL 

E348-3470-01 01 G CLEAN LUBE OIL STSTEM SCHEMATIC 

E348-3475-01 01 A MAIN ENGINE CRANK CASE VENT- SCHEMATIC 

E348-3475-02 01 A MAIN ENGINE CRANKCASE VENT INSTALLATION 

E348-3480-01 01 C FLUME TANK FILLS, VENTS, & DRAINS DETAILS 

E348-3480-01 02 C FLUME TANK FILLS, VENTS, & DRAINS DETAILS 

E348-3510-01 01 D RUDDER & STOCK LAYOUT & STEERING GEAR 

FOUNDATIONS 

E348-3510-02 01 A RUDDER CONSTRUCTION 

E348-3510-03 01 B RUDDER STOCK & TILLER MACHINING 

E348-3510-04 01 C RUDDER TUBE & BEARINGS 

E348-3510-04 02 B RUDDER TUBE & BEARINGS 

E348-3520-01 01 D STEERING SPACE LAYOUT 

E348-3520-04 01 D STEERING HPU FOUNDATIONS 

E348-3530-02 01 B STEERING GEAR PIPING AFT - ARRGT & DETAILS 

E348-3530-02 02 B STEERING GEAR PIPING AFT - ARRGT & DETAILS 

E348-3710-01 01 A ENGINE ROOM VENTILATION SCHEMATIC 

E348-3710-02 01 B ENGINE ROOM VENTILATION DUCT LAYOUT 

E348-3710-03 01 D ENGINE ROOM VENTILATION BLOWER & LOUVER INSTLN 

E348-3710-03 02 B ENGINE ROOM VENTILATION BLOWER & LOUVER INSTLN 
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E348-3710-04 01 C E.R. INLET & OUTLET DAMPERS (STACK) 

E348-3710-04 02 C E.R. INLET & OUTLET DAMPERS (STACK) 

E348-3750-01 01 E ACCOMMODATION HVAC SYSTEM SCHEMATIC 

E348-3750-02 01 B ACCOMMODATION HVAC SYSTEM - AIR SUPPLY & 

EXHAUST BLOWER INSTLN 

E348-3750-02 02 A ACCOMMODATION HVAC SYSTEM - AIR SUPPLY & 

EXHAUST BLOWER FDN 

E348-3750-02 03 A ACCOMMODATION HVAC SYSTEM - AIR SUPPLY & 

EXHAUST BLOWER FDN 

E348-3750-03 01 C ACCOMMODATION HVAC SYSTEM - PILOT HOUSE 

E348-3750-03 02 C ACCOMMODATION HVAC SYSTEM - PILOT HOUSE 

E348-3750-03 03 C ACCOMMODATION HVAC SYSTEM - PILOT HOUSE 

E348-3750-04 01 C ACCOMMODATION HVAC SUPPLY (LOUNGE AND MESS) 

E348-3750-05 01 C ACCOMMODATION HVAC SYSTEM (CREW SR & RANGE 

HOOD) 

E348-3750-05 02 C ACCOMMODATION HVAC SYSTEM (CREW SR & RANGE 

HOOD) 

E348-3750-05 03 C ACCOMMODATION HVAC SYSTEM (RANGE HOOD BLWR 

WEATHER COVER) 

E348-3750-06 01 C ACCOM HVAC SYSTEM CREW STATEROOM & STERRING 

COMPT 

E348-3750-06 02 C ACCOM HVAC SYSTEM CREW STATEROOM & STERRING 

COMPT 

E348-3750-07 01 B ACCOM HVAC SYSTEM PILOT BERTHS & FWD STORES 

E348-3750-07 02 B ACCOM HVAC SYSTEM PILOT BERTHS & FWD STORES 

E348-3750-07 03 B ACCOM HVAC SYSTEM PILOT BERTHS & FWD STORES 

E348-3750-08 01 A ACCOM HVAC SYSTEM GAYLORD HOOD FAN FDN 

E348-3750-09 01 B ACCOMMODATION HVAC SYSTEM (CREW QTRS BLOWER 

INLET COWLING) 

E348-3750-09 02 B ACCOMMODATION HVAC SYSTEM (CREW QTRS BLOWER 

INLET COWLING) 

E348-3751-01 01 D PILOTHOUSE A/C COOLING SCHEMATIC 

E348-3751-02 01 A PILOT HOUSE AIR CONDITIONING- DUCT INSTALLATION 

E348-3751-03 01 C AIR CONDITIONING COOLING PUMP ( SUPPLY PIPING) 

4100-AC 01 F A/C ELECTRICAL ONE-LINE (MAIN SWITCH BOARD) 

4100-AC 02 G AC ELECTRICAL ONE LINE (GALLEY/ MESS PANEL) 

4100-AC 03 G AC ELECTRICAL ONE LINE (PORT FAN ROOM PANEL) 

4100-AC 04 F AC ELECTRICAL ONE LINE (PILOT HOUSE PANEL) 

4100-12V 01 B 12VDC ELECTRONICS DIST. PANEL 

4100-12V 02 B DC ELECTRICAL ONE-LINE 12V DC DIST. PNL 

4100-24V 01 B 24 VDC ELECTRONICS DIST. PANEL 

4100-24V 02 B DC ELECTRICAL ONE-LINE 24V DC DIST. PNL 
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4100-DC-PE 01 A DC ELECTRICAL ONE-LINE PORT MAIN 24V DC  

4100-DC-SE 01 A DC ELECTRICAL ONE-LINE STBD MAIN 24V DC  

4100-LTG-DK 01 D LIGHTING DECK PLAN MAIN DECK & ABOVE 

4100-LTG-DK 02 D LIGHTING DECK PLAN HOLD DECK  

4100-LTG-PNL1 01 D LIGHTING CONTROL PANEL 

4100-LTG-PNL2 01 D LIGHTING CONTROL PANEL 

202118/SWBD2 01 B SWITCHBOARD LAYOUT 

202118/SWBD2 02 B SWITCHBOARD LAYOUT 

4100-WIPERS 01 A WINDSHIELD WIPERS 

4100-

WIREWAYS 

01 B HOLD DECK WIREWAYS 

E348-4100-11 01 A ENGINE ROOM LIGHTING ARRANGEMENT (PDF ONLY) 

E348-4200-03 01 D ANTENNA ARRANGEMENT 

E348-4300-01 01 A ALARM & ELECTROCATALYTIC PNL INSTALLATION 

4300-ALARM 01 A ALARM SYSTEM 

4300-E-ALRM 01 A ENGINEER'S ALARM SYSTEM 

4300-E-ALRM 02 A ENGINEER'S ALARM SYSTEM 

4300-FIRE 01 A FIRE ALARM LIGHTS AND SOUND MN DK & ABV 

4300-FIRE 02 A FIRE ALARM LIGHTS AND SOUND HOLD DECK 

4300-GA 01 C GENERAL ALARM CIRCUIT MAIN DECK & ABOVE 

4300-GA 02 C GENERAL ALARM CIRCUIT HOLD DECK 

4300-GAYLORD 01 A GALLEY / GAYLORD HOOD ELECTRICAL 

E348-5100-01 01 D PILOTHOUSE ARRANGEMENT - KEY PLAN 

E348-5100-01 02 D PILOTHOUSE ARRANGEMENT - STBD ELEVATION 

E348-5100-01 03 D PILOTHOUSE ARRANGEMENT - PORT ELEVATION 

E348-5100-01 04 D PILOTHOUSE ARRANGEMENT - FWD SECTION 

E348-5100-01 05 D PILOTHOUSE ARRANGEMENT -AFT SECTIONS 

E348-5100-02 01 A JOINER SCHEDULE - GALLEY/MESS/LOUNGE 

E348-5100-02 02 A JOINER SCHEDULE - PILOTHOUSE 

E348-5100-02 03 C JOINER SCHEDULE - PILOT BERTHS 

E348-5100-02 04 D JOINER SCHEDULE - CREW BERTHS 

E348-5100-03 01 B JOINER DECKS - GALLEY/MESS/LOUNGE  

E348-5100-03 02 B JOINER DECKS - PILOT BERTHS  

E348-5100-03 03 B JOINER DECKS - CREW BERTHS  

E348-5130-01 01 C JOINER DETAILS - PILOT BERTHS 

E348-5130-01 02 C JOINER DETAILS - PILOT BERTHS 

E348-5130-01 03 A JOINER DETAILS - PILOT BERTHS 

E348-5130-01 04 A JOINER DETAILS - PILOT BERTHS 

E348-5130-01 05 B JOINER DETAILS - PILOT BERTHS 



SFBP Station Boat  3 October 2025 
 Technical Specifications B-10 Doc. 22115.01-832-01, Rev. A 

 

Dwg Sht Rev Title 

E348-5150-01 01 E JOINER DETAILS - GALLEY/MESS/LOUNGE 

E348-5150-01 02 E JOINER DETAILS - GALLEY/MESS/LOUNGE 

E348-5150-01 03 E JOINER DETAILS - GALLEY/MESS/LOUNGE 

E348-5150-02 01 A TABLE PEDESTAL (GALLEY) 

E348-5160-01 01 C JOINER DETAILS - CREW BERTHS  

E348-5160-01 02 C JOINER DETAILS - CREW BERTHS  

E348-5180-03 01 A SHELVES @ FWD STORES 

E348-5190-01 01 B DECKHOUSE DRIP PANS INSTALLATION DETAILS 

E348-5220-01 01 D LAYOUT OF HOUSE WINDOWS (P.H.) 

E348-5220-01 02 A LAYOUT OF HOUSE WINDOWS (D.H.) 

E348-5220-02 01 A PILOTHOUSE SIDE, DOOR INSTALLATION LAYOUT 

E348-5230-01 01 D WINDOW WEATHER SCREENS 

E348-5230-2-1A 01 A RAISED ESCAPE HATCH - FABRICATION & INSTALLATION 

E348-5300-01 01 D THERMAL & ACOUSTIC INSULATION - ENGINE ROOM 

E348-5300-01 02 D THERMAL & ACOUSTIC INSUL. GALLEY/MESS/LOUNGE 

PLAN SECT 

E348-5300-01 03 D THERMAL & ACOUSTIC INSUL. GALLEY/MESS/LOUNGE 

ELEVATION VIEWS 

E348-5300-01 04 D THERMAL & ACOUSTIC INSUL. PILOT BERTHS 

E348-5300-01 05 D THERMAL & ACOUSTIC INSUL. CREW BERTHS 

E348-5300-01 06 D THERMAL & ACOUSTIC INSUL. PILOTHOUSE 

E348-5350-02 01 B INSTALLATION OF DAMPING TILES 

E348-5350-02 02 B INSTALLATION OF DAMPING TILES (TRANSVERSE 

SECTIONS & PILOTHOUSE DECK)  

E348-6100-01 01 C DRAFT MARKS & BOOT TOP 

E348-6225-01 01 C JOINER DECKS / GALLEY & LOUNGE 

E348-6225-02 01 A JOINER DECKS (PILOT BERTHS) 

E348-6225-02 02 A JOINER DECKS (PILOT BERTHS) 

E348-6225-03 01 B JOINER DECKS (CREW BERTHS) 

E348-6225-03 02 A JOINER DECKS (CREW BERTHS) 

E348-6225-03 03 A JOINER DECKS (CREW BERTHS) 

E348-6300-10 01 B VACUUM SYSTEM ARRGT AND DETAILS 

E348-6300-10 02 B VACUUM SYSTEM ARRGT AND DETAILS 

E348-6300-10 03 B VACUUM SYSTEM ARRGT AND DETAILS 

E348-6300-10 04 B VACUUM SYSTEM ARRGT AND DETAILS 

E348-6300-10 05 B VACUUM SYSTEM ARRGT AND DETAILS 

E348-6410-01 01 D MOORING ARRANGEMENT/DETAILS 

E348-6410-01 02 A MOORING ARRANGEMENT/DETAILS 

E348-6410-01 03 A MOORING ARRANGEMENT/DETAILS 

E348-6410-03 01 B ANCHOR STOWAGE DETAILS 
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E348-6410-04 01 A FOLDING DECK BENCH 

E348-6415-01 01 C D-FENDER MOUNTING DETAILS 

E348-6415-01 02 B D-FENDERS - STEM AND BOW FENDERS (MOUNTING 

DETAILS) 

E348-6415-01 03 C D-FENDERS - DRILLING PATTERNS 

E348-6415-02 01 D TIRE FENDER PADEYES 

E348-6420-01 01 F FIRE AND SAFETY PLAN 

E348-1651019 01 A M.O.B. BUOY CHUTE 

E348-6420-06 01 A M.O.B. RESCUE CRANE (VENDOR DRAWINGS) 

E348-6421-01 01 A CO2 FIRE SUPPRESSION SYSTEM FOUNDATIONS (ANSUL) 

E348-6421-02 01 B CO2 SYSTEM - LAY OUT (TANK TO NOZZLES) 

E348-6421-02 02 B CO2 SYSTEM - LAYOUT (SIREN & SWITCH LINES) 

E348-6421-02 03 B CO2 SYSTEM - LAYOUT (PULL CABLES) 

E348-6430-01 01 G INCLINED & VERTICAL LADDERS (STEEL INTERNAL) 

E348-6430-01 02 G INCLINED & VERTICAL LADDERS (EXTERNAL) 

E348-6430-02 01 A PH INTERIOR GRAB RAILS - KEY PLAN 

E348-6430-02 02 A PH INTERIOR GRAB RAILS - STBD ELEVATION 

E348-6430-02 03 A PH INTERIOR GRAB RAILS - FWD SECTION 

E348-6430-02 04 A PH INTERIOR GRAB RAILS - SECTION 

E348-6430-03 01 G MAIN DECK HANDRAILS & BREAKWATER 

E348-6430-03 02 G MAIN DECK HANDRAILS & BREAKWATER 

E348-6430-03 03 G MAIN DECK HANDRAILS & BREAKWATER 

E348-6430-05 01 G PILOTHOUSE - PRE-OUTFIT 

E348-6430-05 02 F PILOTHOUSE - PRE-OUTFIT 

E348-6430-05 03 F PILOTHOUSE - PRE-OUTFIT 

E348-6430-05 04 G PILOTHOUSE - PRE-OUTFIT 

E348-6430-05 05 B PILOTHOUSE - PRE-OUTFIT 

E348-6430-05 06 C PILOTHOUSE - PRE-OUTFIT 

E348-6430-06 01 F BOARDING PLATFORM DETAILS 

E348-6430-06 02 F BOARDING PLATFORM DETAILS 

E348-6430-06 03 F BOARDING PLATFORM DETAILS 

E348-6430-07 01 B AFT DECK LOCKER 

E348-6430-08 01 A STERN LADDERS 

E348-6430-09 01 A AFT STBD DECK LOCKER/PORTABLE BILGE PUMP 

STOWAGE 

E348-6440-01 01 D MAST - LOWERMAST STRUCTURE 

E348-6440-01 02 D MAST - LOWERMAST STRUCTURE 

E348-6440-01 03 D MAST - TOPMAST STRUCTURE 

E348-6440-01 04 D MAST - MISC. DETAILS 
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E348-6440-01 05 D MAST - TOPMAST STRUCTURE 

E348-6460-01 01 B ENGINE ROOM FLOOR PLATES 

E348-6460-02 01 A ENGINE ROOM STORAGE LOCKER 

E348-6460-04 01 B WORK BENCH / TOOL BOX FDNS 

E348-6460-04 02 B WORK BENCH / TOOL BOX FDNS 

E348-6500-02 01 A BOAT RAMP HYD PACK FOUNDATION 

E46-1-1568 01 F RIB CRADLE AND WINCH (HYDRAULIC DIAGRAM ) 

E348-6510-01 01 E RESCUE BOAT CRADLE ARRANGEMENT & DETAILS 

E348-6510-01 02 E RESCUE BOAT CRADLE ARRANGEMENT & DETAILS 

E348-6510-01 03 E RESCUE BOAT CRADLE ARRANGEMENT & DETAILS 

E348-6510-01 04 E RESCUE BOAT CRADLE ARRANGEMENT & DETAILS 

E348-6510-02 01 B R.I.B. CRADLE HYD. PIPING ARRGT 

E348-6600-01 01 A RESCUE BOAT CRADLE RIGGING 

E348-6600-01 02 A RESCUE BOAT CRADLE RIGGING 
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Appendix C  ACMS Interface Table3350 
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SWBS # System Item Monitored? Alarmed? Controlled? 

167 Hull Closures Watertight doors ACMS ACMS N/A 

200 Propulsion System System status, alarms, etc. ACMS ACMS ACMS 

233 Propulsion Engines Master alarm, low oil pressure, 

high coolant temperature 

MAN Panels, local 

and remote at 

console 

MAN Panels, local 

and remote at 

console 

Twin Disc EC600  

241 Gearbox High lube oil temperature, low 

lube oil pressure, clutch 

engagement, lube oil filter 

contamination 

MAN Panels, local 

and remote at 

console 

MAN Panels, local 

and remote at 

console 

Twin Disc EC600 

310 Generators Master alarm, low oil pressure, 

high coolant temperature 

OEM Panels (local), 

ACMS (remote) 

OEM Panels 

(local), ACMS 

(remote) 

Automatic through ECS, 

manual through ECS with 

ACMS as user interface 

310 Energy Storage System ESS Status, alarms, etc. ECS, displayed on 

ACMS 

ECS, displayed on 

ACMS 

ECS 

320 Main AC Bus Ship/Shore source Local, ACMS ACMS Local and through ACMS 

320 Main AC Bus Voltage, current Local, ACMS ACMS N/A 

320 Main AC Bus Reverse phase detection Local, ACMS Local indication 

and lockout. 

ACMS alarm. 

N/A 

320 DC Misc. (house and 

start batteries) 

Voltage and current draw ACMS ACMS Local 

320 DC Misc. (house and 

start batteries) 

Battery temperature ACMS ACMS N/A 

422 Navigation Lights Navigation Lights On ACMS 
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By Böning mimic 

board and ACMS 

 

 

 

 

By Böning mimic board and 

ACMS 

430 Fire Detection Fire alarm system OEM 

 

 

 

OEM OEM 

510 HVAC Chillers OEM OEM, repeated 

master alarm on 

ACMS 

OEM 

510 HVAC Cabin Temperature(s) OEM Equipment, 

and ACMS 

On ACMS OEM Only 

510 HVAC Cabin Relative Humidity OEM Equipment, 

and ACMS 

On ACMS OEM Only 

510 HVAC Machinery Space Ventilation 

(fans, dampers, temperature) 

OEM, ACMS OEM, With Master 

and Temperature 

alarms on ACMS 

OEM 

521 Fire, Bilge, Washdown Fire Pump Local and Remote 

run/stop through 

motor controller. 

ACMS to monitor if 

pump is switched to 

“Local” 

On ACMS Local, and with switches on 

Console 
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521 Fire, Bilge, Washdown Bilge Pump Local N/A Local 

521 Fire, Bilge, Washdown Fire system pressure(s) Local and on 

ACMS 

N/A N/A 

521 Fire, Bilge, Washdown Bilge Pumps: higher water alarms 

in each space with bilge pump. 

Local and on 

ACMS, ACMS to 

monitor if pump is 

switched to “Local” 

ACMS to alarm 

when pumps run in 

auto mode 

Local, and remote with 

switches on console 

521 Fire, Bilge, Washdown Bilge High Level Alarms ACMS ACMS N/A 

521 Flume Tank Tank Level ACMS ACMS N/A 

521 Water Spray Water Spray Pump and Battery 

Room Sprinklers 

ACMS for pump 

discharge pressure 

N/A Local 

524 Seawater Service  Seawater Temperature ACMS N/A N/A 

533 Potable Water Pump Operation ACMS N/A Local 

533 Potable Water System Pressures ACMS ACMS N/A 

533 Potable Water Water maker OEM OEM, repeated 

master alarm and 

status indication on 

ACMS 

Local 

533 Potable Water Tank Level Indication ACMS ACMS (low and 

high levels) 

N/A 

536 Keel Cooling Aux Cooling Circuit Temperature 

and Pressure 

ACMS (pressure 

and temperature 

transducers) 

ACMS N/A 

536 Keel Cooling Pump Operation (LO Cooler Circ 

Pumps and Aux Cooling Pumps) 

ACMS ACMS (standby 

start) 

Local (manual, and automatic 

standby start) 
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536 Keel Cooling Engine cooling circuit 

temperatures, ME expansion tank 

level, ME expansion tank 

pressure 

OEM (MAN & 

Northern Lights for 

ME and SSDG) 

OEM N/A 

536 Keel Cooling SSDG and aux expansion tank 

low level 

ACMS ACMS N/A 

541 Fuel Oil Transfer Pump(s) ACMS N/A Local and shut down station 

541 Fuel Oil Tank Levels: high- and low-level 

alarms 

ACMS ACMS Low level 

alarms 

N/A 

541 Fuel Oil Bunkering Alarms (High and 

High-High) 

N/A At bunker stations, 

lighted board with 

horn 

At bunker station with master 

“Enable/disable” switch 

541 Fuel Oil WIF Sensors ACMS ACMS N/A 

551 Compressed Air Operation and pressures Local and ACMS ACMS Low 

Pressure Alarm 

Local 

555 Fixed Fire Suppression CO2 Systems OEM Discharge alarm on 

ACMS 

OEM, manual pull stations 

556 Propulsion and Rescue 

Hydraulic Systems  

Tank Level OEM OEM, ACMS low 

level alarm 

OEM 

556 Propulsion and Rescue 

Hydraulic Systems 

System pressure  OEM or ACMS OEM with master 

alarm on ACMS, 

or ACMS 

OEM 

561 Steering System Operation, pressure, motor 

failure, low reservoir, etc. 

OEM OEM, with master 

alarm on ACMS 

OEM 

563 Exhaust Main Engine Emission 

Equipment 

OEM (MAN) OEM (MAN) OEM (MAN) 

563 Exhaust Generator Engine Emission 

Equipment 

OEM (Rypos), 

through ACMS if 

required 

OEM (Rypos), 

through ACMS if 

required 

OEM (Rypos) 
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572 DEF Transfer Pump(s) N/A N/A N/A 

572 DEF Tank Levels ACMS ACMS Low level 

alarms 

N/A 

572 DEF Bunkering Alarms (High and 

High-High) 

N/A At bunker stations, 

lighted board with 

horn 

At bunker station with master 

“Enable/disable” switch 

593 Sanitary Tank Level Indication ACMS ACMS (High 

Level) 

N/A 

593 Sanitary MSD OEM OEM, with master 

alarm on ACMS 

OEM / Local, automatic 

control based on tank level 

indication 

593 Sanitary Transfer / Discharge pumps ACMS N/A Local, automatic control based 

on tank level indication 

Where this table calls for a “Master Alarm” for any given system, that shall be displayed as a single alarm point to indicate an issue with the 

system (ex. “MSD Alarm”). Alarm details, if available, shall be displayed on the OEM interface. 
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Appendix D Contractor-Furnished Loose Equipment, 
Outfit, and Spares  3355 
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The following equipment shall be provided by the Contractor: 

A. $5000 of hand tools to be identified later (including tool box and vise). 

B. Bed linen for each bunk: 

1. Zip-around padded slip covers. 

2. Four (4) fitted bottom sheets, four (4) top sheets. 3360 

3. Pillow with four (4) cases. 

4. Two (2) wool blankets. 

C. $5000 of cookware and serving utensils to be identified later. 

D. $7500 of Bosun’s Stores items to be identified later. 

The equipment shall be provided for stowage by the Owner. The Contractor shall provide 3365 

dedicated stowage for all the above items. 
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