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000 GENERAL REQUIREMENTS FOR DESIGN AND CONSTRUCTION
042 GENERAL ADMINISTRATIVE REQUIREMENTS

042a. General

This Statement of Requirements (SOR) describes the performance requirements for
design and construction of a 40-day endurance Fisheries Research Vessel (FRV) for the National
Oceanic and Atmospheric Administration (NOAA).

This SOR does not include a complete statement of all Regulatory Body requirements
necessary to satisfy the classification and certification requirements of Section 070 and United
States Regulatory Bodies. The Contractor must ensure that all such Regulatory Body
requirements are met. Certain portions of the design of the NOAA FRYV are to be followed by the
Contractor without deviation, unless specifically approved in advance by the Government. Those
portions of the design are described in the Project Peculiar Documents, and focus on design of the
hullform, the layout of laboratory spaces and the propeller. Other design details, presented in the
Guidance Documents, are offered as guidance. In these areas, the Contractor is permitted to offer
alternative design solutions, which satisfy the stated performance requirements.

Equivalent Equipment. - Where equipment is specified herein by manufacturer's name,
make, or model number, “or equal’, the manufacturer's specifications and performance
characteristics are included by reference in the SOR. The Contractor may propose equivalents to
these equipment selections by submitting an Equipment Equivalency Certificate. To determine
acceptability of a proposed equivalent item, the Government will review the item based on the
following criteria:

a. Meet the performance requirements established herein and those designated by the
originally specified equipment manufacturer.

b. Possess required Regulatory Body approvals.

c. Possess equivalent:

1. Noise and vibration characteristics.

2. Weight.

3. Overall dimensions.

4, Power, HVAC, cooling water, signal types, and other support and interface

requirements.
Design for marine service.
Materials.
Maintenance features.
Supply support.

© © N o u

Service experience.

10. Population in NOAA, UNOLS or commercial marine use.
11. Vendor-furnished training.

12. Vendor-furnished service.
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13. Technical documentation.

When lesser dimensions and weights, or superior performance, acoustic characteristics,
service, material, and maintenance characteristics are demonstrable and are to the advantage of
the ship’s function and mission, the equivalent item may be acceptable to the Government,
provided specified requirements are met.

Where equipment is specified herein as “such as” a manufacturer's name, make, or model
number, the manufacturer’s specifications and performance characteristics are those determined
by the Government to meet mission needs. The Contractor may substitute equivalents to these
equipment selections, provided the equivalency requirements of a., b. and c. above are met.

042b. Definitions
ABS - American Bureau of Shipping.

ACS - Aft Control Station.

ADCP — Acoustic Doppler Current Profiler.
AISC - American Institute of Steel Construction.
ANSI - American National Standards Institute.
AMCA — Air Movement and Control Association.

The term 'area’ or 'net area’, unless otherwise defined, means the available arrangeable
area after losses from structure, insulation, linings and distributive systems.

ARI - Air-Conditioning and Refrigeration Institute.

The terms 'as approved,’ 'to approve’, ‘approved’, 'as required’, 'required’, and 'as
selected’ mean the approval by, the requirements of, or the selection of the Government.
Additionally, the terms ’'approved’ and 'required’ may also mean approved or required by a
Regulatory Agency or Regulatory Body. Wherever these terms are used without further
gualification, it is the approval, decision, or direction of the ConRep or Regulatory Bodies, as
appropriate, that is required. Where an item is required to be submitted for approval, work must
not proceed, except at the sole risk of the Contractor, until notification of approval is received. In
the event the subject item is not approved, rationale will be provided, and subject effort must not
proceed until such time as a satisfactory and mutually agreeable resolution has been resubmitted
and approved. Where the Contractor desires to deviate from the requirements of the contract,
compliance with the Configuration Management clause (C-7) of the contract is required.

ASHRAE - American Society of Heating, Refrigeration, and Air Conditioning Engineers.
ASME - American Society of Mechanical Engineers.

ASTM - American Society for Testing and Materials.

AT - Acceptance Trials.

CFE - Contractor-furnished equipment.

CFM - Contractor-furnished material.

CFR - Code of Federal Regulations.

COLREGS or 72 COLREGS - the International Rules formalized by the Convention on the
International Regulations for Preventing Collisions at Sea, 1972, and subsequent amendments, as
applicable.
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Construction - the construction of the ship to meet the requirements identified in this
SOR.

Construction Representative or ConRep - the Government’s on-site representative for
construction.

Contractor - the firm that holds the prime Contract with the Government for design and
construction of the ship.

CRES - Corrosion Resistant Steel, as specified in Section 078.
CPIR — Contract Problem Identification Report.
CPA - Closest Point of Approach.

CTD - Conductivity, Temperature and Depth.
DGPS - Differential Global Positioning System.
DIM - Distributed Isolation Material.

DPS - Dynamic Positioning System.

EOS - Engineer's Operating Station.

EMC - Electromagnetic Compatibility.

EMI - Electromagnetic Interference.

ET - Electronics Technician.

FAT - Factory Acceptance Testing.

FCC - Federal Communications Commission.
FDA - Food and Drug Administration.

First Tier and Subtier References - Any referenced document which is directly cited for
use or application by an identifying number or name in this SOR is a first tier reference for each
particular use or application for which it is so cited. Any document which is cited in a first tier
reference, or in a document referenced therein, is a subtier reference. A document which is a
subtier reference in one application may also be a first tier reference in another application when it
is cited directly.

GEIPS - Galvanized Extra-Improved Plow Steel.

GFE - Government-Furnished Equipment.

GFI - Government-Furnished Information.

GFM - Government-Furnished Material.

GMDSS - Global Maritime Distress and Safety System.

Good Marine Quality - constructed of materials unaffected by moisture, sea spray,
extremes of temperature, and other hazards of the marine environment, and has been designed
and constructed to perform its intended function in the marine environment conditions, plus the
dynamic motions and cyclic loads imparted in a marine environment. The item must further be
designed and constructed for ease and safety of operation under dynamic conditions, and must
require minimum maintenance.

Good Shipbuilding Practice - construction to soundly conceived, and engineered
detailed working plans, prepared by the Contractor, incorporating the specified components and
utilizing recognized shipbuilding construction and testing methods to ensure that the completed
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ship conforms to specification requirements. Inspection by the ConRep is for the purpose of
verifying the proper functioning of the Contractor's quality assurance measures and is not a
substitute for in-process control of quality by the Contractor, nor does it replace or supersede
Regulatory Body approvals.

Government - the United States Government.

GPS - Global Positioning System.

HVAC - Heating, Ventilation and Air Conditioning.

IAPP - International Air Pollution \Prevention\.

IBS - Integrated Bridge System.

ICES - International Council for the Exploration of the Sea.
IEEE - Institute of Electrical and Electronics Engineers.
IES - llluminating Engineering Society.

The term “immediate access” means that the space, location or compartment must share
a common boundary and access, and be on the same deck as the referenced location.

IMO - International Maritime Organization.
IMU — Inertial Measurement Unit.

ISO - International Standards Organization.
IWRC - Independent Wire Rope Core.

[ECP 0056A] Laboratorles Includes all spaces |dent|f|ed by name as Iaboratorles as weII
as the ET Shop; '
eentreued-EnwenmenPReem and the Preservatlon AIcove { ECP 0056A]

LSP - Logistic Support Plan.
MCC - Main Control Console.

MCS - Machinery Control System.

MOCNESS - Multiple Opening and Closing Net Environmental Sampling System.
MSD - Marine Sanitation Device.

NAVSEA - United States Navy, Naval Sea Systems Command.
NAVSHIPS — The predecessor organization to NAVSEA.
NEMA - National Electrical Manufacturers Association.

NFPA - National Fire Protection Association.

NMEA - National Marine Electronics Association.

NMFS - National Marine Fisheries Service.

NOAA - National Oceanic and Atmospheric Administration.
NSN — National Stock Number.

NVIC - USCG Navigation and Vessel Inspection Circular.
OSHA - Occupational Safety and Health Administration.

Owner - the United States Government or its authorized representative.
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PO — Purchase Order.

The terms "provide" and "provide and install* mean to provide all services, labor,
materials, systems or equipment to accomplish a function which is not now available.

The term “ready access” means that the space, location or compartment must be within
the same subdivision, no more than one deck away and with no more than two intervening doors
from the referenced location.

Regulatory Body - includes ABS, USCG, FDA, USPHS, OSHA, FCC, and any other
industry or Government agency which oversees the construction of the ship, or component or
assembly, as required by federal law.

Regulatory Body Requirements or Regulatory Requirements - those regulations and
interpretations issued by cognizant Federal or international agencies, and the rules and
requirements of the American Bureau of Shipping.

RMS - Root Mean Square.

SAMMS - Shipboard Automated Maintenance Management System.
SCC - Ship Control Console.

SCR - Silicon Control Rectifier.

SCS - Scientific Computer System.

SEAS - Shipboard Environmental Acquisition System.

SNAME - Society of Naval Architects and Marine Engineers.
SOLAS - International Convention for Safety of Life at Sea.

SOR - Statement of Requirements.

"Space and weight" or "reserve space and weight" means that space, weight and
support service reservations must be provided. Space and weight items must be incorporated in
design analyses and used in the design and selection of service system components and
installation. Support services for space and weight items must be terminated within the
compartment affected, ductwork must be sized for load, and water and air piping must be
terminated on the interior side of compartment bulkheads unless otherwise specified. Electrical
service for space and weight items must be carried to the intended power distribution panel or load
center.

ISSPC - Steel Structures Painting Council.

SSV - Single System Vendor.

THD - Total Harmonic Distortion.

Ton - Metric ton (1,000 kilograms).

TMOP - Technical Manual Organization Plan.

UL - Underwriters Laboratory.

UNOLS - University National Oceanographic Laboratory System.
UPS — Uninterruptible Power System.

USCG - United States Coast Guard.

USPHS - United States Public Health Service, US Department of Health and Human
Services.
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USSG - United States Steel Gauge.

VCG - Vertical Center of Gravity.

VMS - Voyage Management System.

Wherever Practicable - means that the requirement must be effected where feasible.
WBS - Work Breakdown Structure.

To ensure commonality of understanding, definitions of words used throughout the SOR
are those contained in Webster's Unabridged Dictionary.

042c. Effective Issue

Where industry standards or Government Specifications are referred to, the issue or
revision in effect on the date of issue of the Request for Proposals shall apply.

Where manufacturer's type, model, or other commercial designation is referred to herein,
the characteristics in effect on the date of submission of the Contractor’s final proposal shall apply.
Where model numbers or other commercial design actions have been superseded since
submission of the Contractor’s final proposal, new model numbers or designations may be utilized,
provided the equipment characteristics associated with the new designation are the same as or
superior to those associated with the superseded designation.

042d. Order of Precedence

In case of inconsistency between the requirements of the Contract, this SOR and the
documents referenced herein, the following order of precedence applies:

The Contract.

The SOR.

Project Peculiar Documents.
First tier references.

Subtier references.

-~ 0o o o0 T ®

Guidance Documents.

In case of conflict between Regulatory Body requirements, and other specific requirements
of this SOR, Regulatory Body requirements take precedence over the SOR requirements. Where
such conflict is identified, the Contractor must notify the Government of the conflict and the
proposed method of compliance with Regulatory Body requirements. Where SOR requirements
exceed Regulatory Body requirements, no conflict exists and the specific SOR requirements take
precedence.

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

Where first tier references cited herein use terms similar to “should” or “recommended”,
those requirements are mandatory.

Project Peculiar Documents - Project Peculiar Documents are listed in Table 042-1. No
departure from details of a Project Peculiar Document must be made without prior written approval
of the Government.

000-6



10

15

20

NOAA
Fisheries Research Vessel FRV40-2

April 15, 2004

Revision A

Guidance Documents - Guidance documents are listed in Table 042-2. A Guidance
Document illustrates design features of the ship, but does not depict, nor is it intended that it
depict, all features and details of the systems and structures to which it relates. [NECP 001]lt
provides information which, when utilized in conjunction with applicable SOR requirements,
Project Peculiar Documents, and other information, wil-may result in an acceptable design.
Departures from specific details may be made without approval, providing compliance with the
SOR and Project Peculiar Document requirements is maintained.[NECP 001] Guidance
Documents will not necessarily be updated or revised to reflect modifications or changes to the
SOR made during the contract. The phrase “as shown on the Guidance Documents” means that
the stated capability or feature is required, and must be provided in a manner which generally
complies with the Guidance Document, and which meets all other requirements of the SOR,
Project Peculiar Documents and other contract requirements.

Table 042-1. Project Peculiar Documents

Drawing No. Revision Title
[ECP 0026]FRV40 - HullH-ines-and-OffsetsHullform (FASTSHIP file, dated 19
802-00001 frv.srf October 1999)[ECP 0026]
[ECP 0052]FRV40 -- Propeller IGES File (includes filenames README..txt,
202 FSV40m_JULY2002.igs and FSV40m_JUL Y2002.dat, all
00002FSV40m_JULY dated 18 July 2002) [ECP 0052]
2002.zip
[NECP 001] [ECP ?2?7? FSV40-2 General Arrangement [ECP 0056A]
0056A]M282-FA 02
FRV40-802-00003 A Laboratory-tnterdependenciesINECP 001]
Table 042-2. Guidance Documents
Drawing No. Revision Title
[ECP 0026]FRV40 -- Hull Lines and Offsets[ECP 0026]
802-00001
[NECP 001]FRV40 A Conomlngorcat
2020000/
ERV40 802-00005FA A??? Machinery Arrangement
03
ERAL0-202.00009 A ElostdeCpe-Lnc-Dingmm
ERAL0-202.00000 - Stability-Analysis[NECP 001]

042e. Correspondence
Correspondence must be prepared and submitted.

042f. Schedules

The Contractor must prepare and maintain schedules necessary for the purpose of
establishing an orderly and systematic construction program, relaying that construction plan to the
Government, and providing the basis of evaluation of the Contractor's performance. The
schedules must include the following:
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a. A Design and Construction Schedule to show the order in which the design and
construction of the ship will take place.

A Drawing Schedule.
A Material Ordering Schedule.
A Schedule of Major Events and Milestones.

® o2 0 T

[Revision E] A Multiview Report (MVR) showing earned value management system
data. [Revision E]

042g. Purchase Orders

A purchase order (PO) index must be prepared, maintained current and available for
review by the Government at all times. Copies of purchase orders and changes thereto must be
prepared.

042h. Government-Furnished Material (GFM)

The Contractor must unload, inspect and clean any identified GFM, including removal of
any temporary preservative at the appropriate time. The Contractor must handle, weigh, store,
maintain and assemble GFM when disassembled for shipping purposes. The Contractor must test
GFM to ensure proper operation prior to ship delivery.

Articles and equipment furnished by the Government must be installed by, or have
satisfactory stowage onboard the ship provided by, the Contractor to the satisfaction of the
Government. The Contractor must furnish labor and materials, including foundations, wiring, piping
and accessories necessary for installation, testing and stowage of GFM.

Where GFM is intended as a part of a system or assembled equipment, the Contractor
must ensure that the installation of the whole system or equipment does not degrade the
performance of the GFM.

042i. Technical Documentation

Equipment Equivalency Certificates. - The Contractor must prepare equipment
equivalency certificates as necessary for items identified as manufacturer make and model
number “or equal”. The certificates must contain information to permit evaluation as to whether the
proposed item meets the requirements of the originally specified item. Vendor technical data
sheets must be included. If an item must be modified to conform to the requirements, a description
of such modifications must be included. If the proposed equivalent item is non-metric, the
certificate must identify whether metric equipment or materials are available. Equipment not
approved within [30 days after receipt of each request shall be considered disapproved by the
Government.

Correspondence. - Copies of correspondence with attachments (drawings, sketches,
photographs, slides viewgraphs, presentations, specifications, manuals, studies, analyses, and
related correspondence) from the Contractor to non-Regulatory Body agencies of the Government
must be provided.

Regulatory Body Correspondence. - Copies of correspondence to and from the
Contractor and Regulatory Bodies must be provided.
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Conference/Meeting Agendas and Minutes. - The Contractor must prepare agendas for,
and minutes of, meetings with the Government. Meeting agendas must describe the following:
purpose and objective; recommended location, date and duration; a daily chronological listing of
each major topic for discussion and a time schedule; brief description of progress on action items
or problems identified at previous meetings; a complete list of all documentation to be available for
review; and other pertinent information such as identification of any CPIRs, open items, and status
of items relative to noise control requirements.

Meeting minutes must provide documentation of technical information and data required to
record joint Contractor/Government decisions, action items and agreements reached during
conferences, meetings, formal reviews or audits. Minutes must include the following: typeftitle of
meeting and meeting date; purpose; location; summary of the discussions, decisions, agreements,
and directions; list of attendees; and copies of action item sheets for any actions identified during
the meeting.

Schedules. - The Contractor must prepare schedules necessary for the purpose of
establishing an orderly and systematic construction program, and identifying progress against
planned scheduled events. [Revision E] Schedules are to be developed and reported to the
Government monthly. The schedules and proqress b|II|nqs must be mteqrated and must provide

the following
following[Revision EJ:

a. Design and Construction Schedule. - A Design and Construction Schedule must
show the order in which the design and construction of the ship will take place,
including the identification of major events and milestones. This schedule must be in
sufficient detail to identify engineering and production activities, which impact project
scheduling. At a minimum, the schedule must include start of design, design reviews,
release for production and start and completion of the following: fabrication, assembly
and erection of major structural units, installation of major foundations, machinery
installations, electrical systems installation, and system checkout/testing. The Design
and Construction Schedule must contain a status for each Regulatory Body Certificate
during the design and construction phases.

b. Drawing Schedule. - A Drawing Schedule must consist of a list of Selected Record
Drawings and data, and a list of ship construction drawings. The schedule must be
keyed to the design and construction schedule and must identify the title, drawing
number, drawing development media (electronic/manual), computer file name (if
applicable), Regulatory Body submittal and approval dates, original start date,
scheduled issue date, and actual issue date, status, revision level and revision date.

c. Material Ordering Schedule. - A Material Ordering Schedule must identify material
procurement orders, planned material delivery and receipt dates, applicable purchase
order number(s), anticipated lead time, scheduled and actual purchase order issue
dates, name of supplier, required and actual delivery dates. All Noise Ciritical
Equipment must include Structureborne and/or Airborne Noise requirements in the
specific PO including those equipments ordered by the Single System Vendors
(SSVs).

d. Schedule of Major Events and Milestones. — [NECP 001]A Schedule of Major

Events and Milestones must identify key events including majer-design—reviews-and
contract-deliverablesstart of construction, keel laying, machinery installation, scientific

and mission gear installation, launching, compartment testing, Builder’'s Trials,
Acceptance Trials, Mission Trials and ship delivery.[NECP 001]
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[Revision E] Multiview Report (MVR) — Earned value management system (EVMS) data

reported in Contractor’s format.

1. Organization of data -

i. A work breakdown structure (WBS) tailored to effective shipyard internal
management control shall be used.

il. The company’s planning, scheduling, budgeting, work authorization, cost
accumulation, and billing processes shall be integrated.

iii. The Contractor's FSV program work breakdown structure and program
organization structure (engineering _and production) shall be integrated in_a
manner_that permits labor hour and schedule performance measurement by
elements of both structures as needed.

iv. The contractor is to establish budgets for authorized work with identification of
labor hour elements as required for internal management.

V. The contractor’'s work authorization system shall contain discrete work packages
that establish budgets and other measurable units sufficient to accomplish
effective shipyard management control and reporting.

Vi. The sum of all work and planning package budgets, including management
reserve, shall equal the control account budget.

Vii. The contractor shall identify and control level-of-effort activity by time phased
budgets established for this purpose.

Viil. The contractor shall ensure that the target labor goal is reconciled with the sum
of all internal program budgets and management reserves.

2. Analysis and Reports

i. MVRs shall be provided at least monthly using actual data from the contractor’'s
internal management control system reconciled to the contractor's costs cost
accounting system.

1. The contractor shall provide an MVR based on an earned value
assessment process to provide labor hour and schedule performance
information for NOAA program _management. The report shall be the
primary means of documenting the on-going communication between the
contractor and the program manager. This report shall provide labor hour
and schedule trends to date and provide indications for both labor hour and
schedule problems and the effect of implemented management actions to
resolve such problems. Revised estimates of labor hour at completion shall
be based on performance to date and estimates of future conditions.

2. The following data shall be provided for both production budget/actual data
and engineering budget/actual data:

a. Contractor's name and location

b. Contract nhumber, award date, and contract modification number
upon which the report is based.

c. ldentification of the report as containing production data or
engineering data.

d. Report period — the beginning and ending dates of the period
covered by the report.
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e. Planned hours to date, expressed as a percentage of budgeted
hours.

f. Actual hours to date, expressed as a percentage of budgeted hours.

g. Earned hours to date, expressed as a percentage of budgeted
hours.

h. Percent complete.

i. Estimate to complete, expressed as a percentage of budgeted
hours.

j. Estimate at completion, expressed as a percentage of budgeted
hours.

k. Schedule efficiency to date.

|. Labor hour efficiency to date.

. Labor hour variance.

Planned hours for the period.

Actual hours for the period.

Earned hours for the period.

Q2 © ° P |3

Schedule efficiency for the period.

Labor hour efficiency for the period. [Revision E]

=

Purchase Orders. - Copies of purchase orders and changes thereto must be prepared.
Purchase orders must contain the Government designation of the ship for which material is
intended, part/model number, applicable specifications and drawings, firm name, address of
subcontractor or vendor, required delivery dates by line item, tests and inspections required. Each
system, equipment, component and data items must be assigned a separate line item; however,
similar items Enay be grouped together as a single line item.

Purchase Order Index. - An index of purchase orders must be prepared. The index must
include purchase order number, description, manufacturer name, manufacturer address,
manufacturer make and model number, applicable 3-digit WBS number, weight, and current dollar
value. Canceled and superseded purchase orders must remain on the index. Changes and
revisions must be listed directly below the purchase order to which they apply and include updated
information. Reissued purchase orders must reference original purchase order numbers.

045 CARE OF THE SHIP

045a. General

The ship and construction modules must be maintained in a safe, clean, and workmanlike
condition during the entire period that the ship is in the Contractor's possession. All parts of the
ship including tanks and voids must be kept free of chips, shavings, refuse, dirt, water, and other
extraneous matter at all times. Places that are to be permanently closed or that may become
inaccessible must be inspected and approved with all rubbish removed prior to closure.
Appropriate measures must be taken to minimize wear and damage from construction and to
prevent corrosion or other deterioration.
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All electric motors must be provided with heaters. Strip heaters, where installed, must be
activated. Heat lamps must be provided for electric motors without strip heaters. Unpainted
machine parts, both interior and exterior, must be protected against corrosion and deterioration
during the interval between manufacture and placing in service aboard the ship. If removal of the
preservative is required for testing the machinery or equipment prior to installation, the Contractor
must represerve and protect the machinery or equipment prior to installation in accordance with
manufacturers' instructions. Preservative on working parts must be removed prior to the operation
of the machinery or equipment.

Equipment, prefabricated parts, furniture, piping, machinery, equipment, and outfit must be
protected from damage at all times, be kept free of vermin and contamination, and be kept clean
and protected during manufacture, storage, assembly, and installation.

Prior to delivery, the interior and exterior of the ship must be swept, washed down, or
otherwise cleaned and the ship put in a habitable condition for the crew.

045b. Fire and Flooding Protection

The Contractor must develop and maintain a comprehensive and effective system of fire
prevention, fire detection, and firefighting to protect the ship prior to delivery. The Contractor must
also develop and maintain a comprehensive and effective system of flooding prevention, flooding
detection, and flooding damage control repair and dewatering capability to protect the ship while it
is waterborne prior to delivery.

045c. Organization and Training

Fire and flooding protection organization charts and instructions must be prepared, and
must be kept up to date. Training drills must be conducted at the beginning of construction, and at
intervals of no more than six months thereafter, to determine the adequacy of the system. The
Contractor must correct any deficiencies discovered and take prompt action to improve training
and equipment.

045d. Hull Protection During Outfitting

The Contractor must adequately protect the underwater part of the hull from underwater
corrosion prior to ship delivery. Rigid control of welding and electrical grounding must be
maintained for the protection of the hull, stern tube, and other hull appendages.

An impressed current cathodic protection system must be provided for the hull immediately
after launching and until delivery of the ship. The potential of the hull must be held in the range of
-750 to -859 mV (silver - silver chloride cell) in order to provide protection against corrosion of the
hull. In fresh water locations the Contractor must maintain a hull potential of in the range of -750
mV to - 900 mV (silver - silver chloride cell) during the time the ship is afloat. The Contractor must
log the hull potential daily for the first three weeks after the ship has been launched and weekly
thereafter. The cathodic protection system used must be compatible with the underwater paint
system applied.

045e. Launching

The Contractor is responsible for the safe launching of the ship at a time and manner as
agreed upon by the Contractor and the Government. A launching plan including launching
calculations must be prepared.
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045f. Technical Documentation

Fire and Flooding Protection Plan. - A fire and flooding protection plan must be prepared
describing the procedures the Contractor will use to provide surveillance and prevent, fight, and
control fire and flooding. This plan must include the controls, responsibilities, interfaces,
procedures, schedules and resources necessary to implement the plan. The plan must include,
but not be limited to, a damage control organization chart, an outline of protection and detection
systems and associated detectors, alarms, and telephones; fire, flooding, evacuation, and watch
bills, and pertinent instructions outlining the required precautions and actions regarding the
following:

a. Flooding, both gross and local

b. [NECP 001]Heavy snow loading, excess firefighting water and flood water which could
cause static_instability of the hull when afloat. [NECP 001]

d-c.Welding, cutting, smoking, and electric arcing, and handling of combustible material,
such as fuel oil, paint, wood staging and trash, that could result in fire ignition.

e-d.Reduced accessibility on an incomplete ship.

fe. Requirements and restrictions for inspection, for roving patrols, and for controlling fires
or flooding in security and radiation areas.

g:f. Safety instructions for fire fighting must also contain requirements and restrictions for
inspection and for fighting fires.

The fire and flooding protection organization chart and instructions must be kept up to
date. Revisions must be submitted for approval prior to reaching the level of construction to which
they are to be applied.

Hull Protection Plan. — A hull protection plan must be prepared describing the location of
connections, procedures and schedule of measurements, responsibilities, and review of weekly
logs.

Launching Plan. — A launch procedure must be prepared with calculations supporting the
estimated weight, VCG and satisfactory stability in the launch condition with appropriate restraints
and safety criteria established. The procedure must be approved by the Government prior to
launch. The launching plan may be presented in the Contractor’s format. The launching plan must
include the following:

a. A description of construction of ground ways, sliding ways, and foundation,
b. Inclination and camber of ways,

c. The type and amount of lubricants, method of application, and estimated coefficients of
static and sliding friction,

d. Size and spacing of grease irons,
e. A description of the construction of the cradle, including fore and after poppets,

-

Number, size, and arrangement of wedges,
Description of outside shoring and blocking,

J @

Description of internal shoring,

Arrangement for snubbing,

j- A statement of degree of completion of hull and machinery at launching,
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k. Procedure and schedule for removing blocks and shores, removing grease irons, for
wedging up, and letting go,

I.  Customary launching calculations,
m. Docking Drawing.

If other means of launching are proposed, the launching plan must contain information and
computation comparable to the level of detail required above.

070 GENERAL REQUIREMENTS FOR CONSTRUCTION

070a. General
The ship, equipment, fittings and workmanship must be of good marine quality.

The ship, equipment and fittings must be designed and constructed in accordance with
ASTM F1332, Standard Practice for Use of Sl (Metric) Units in Maritime Applications to the
maximum extent practicable. The Human Engineering principles of ASTM F1166, Standard
Practice for Human Engineering Design for Marine Systems, Equipment and Facilities, must be
followed for design of controls and indicators and for interfaces with machinery and gear handling
systems.

The ship must be capable of fisheries research operations in coastal and deep ocean
areas, including the following typical missions:

a. Hydroacoustic surveying operations along tracklines, using installed scientific and
navigation sonars at ship speeds up to and including 11 knots.

b. Bottom trawling at 4 knots with a maximum net drag of 160 kN. Bottom trawling will
require use of the installed Trawl Monitoring System, Trawl Control System and
Dynamic Positioning System to maintain tracklines and to follow predetermined depth
contours.

c. Pelagic (midwater) trawling at 5 knots with a maximum net drag of 160 kN. Pelagic
trawling will require the use of the Trawl Monitoring System, Trawl Control System and
Dynamic Positioning System.

d. Marine Mammal Observation operations at a sustained speed of 10 knots, using
“Bigeye” binoculars.

e. Oceanographic and hydrographic operations from the Side Sampling Station and over
the stern, while maintaining a constant position with respect to the ocean floor. This will
require use of the Dynamic Positioning System, installed sonar systems and
oceanographic and hydrographic winches, and will involve deployment and recovery of
surface and sub-surface scientific equipment.

f. Launch, recovery and towing of scientific equipment, both tethered and autonomous,
including the handling, monitoring and servicing of remotely operated vehicles and
other towed scientific systems.

The ship must be capable of the following speeds in the full load condition, including light
ship service life margin, with the centerboard fully extended:
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14 knots

5 knots in 4 m waves and 35 knot winds with a 160
kN trawl drag at best heading

Trial Speed:
Midwater Trawl Speed:

4 knots in 4 m waves and 35 knot winds with a 160
kN trawl drag at all headings at 1000 fathoms trawl
depth

1 knot in calm water using main thrust; 0.1 knot in
calm water using auxiliary thrust

Bottom Trawl Speed:

Minimum Speed:

Continuous Speed Range:  From 0 knots to trial speed, with transition from

auxiliary to main thrust as appropriate

Trawling operations will require the use of other installed winches and the aft deck cranes.
Launch and recovery of scientific equipment may require use of aft deck cranes and/or the stern
gantry as well as installed winches. All operations require shipboard data processing and sample
analyses in the laboratory spaces, using scientific instrumentation and the installed data
processing network (Scientific Computer System).

The ship must be designed to function continuously during a 40-day, at-sea deployment
without sustaining a system failure that cannot be corrected at sea, or that results in degradation

of mission capabilities.

Operating profiles for major missions are defined in Table 070-1. The ship must have a

transit range of at least 12,000 nautical miles at 12 knots.

Table 070-1. Mission Operating Profiles

Mission Element

CRUISE TYPE

Marine Mammal
Observation

Bottom Trawl

MOCNESS Survey

Hydroacoustic/
Pelagic Trawl

Transit Not Applicable 120 Hours at 13.5 407 Hours at 13.5 80 Hours at 13.5
Knots Knots Knots
On Station 920 Hours at 10.0 | Not Applicable 523 Hours Towing 520 Hours at 11.0
Knots 17.8 kN Resistance | Knots
at 1.5 Knots
Between Not Applicable 360 Hours at 12.0 Not Applicable 40 Hours at 12.0
Stations Knots Knots
Drift/Anchor 40 Hours at 0 Not Applicable Not Applicable Not Applicable
Knots
Trawling With Not Applicable 360 Hours at 4.0 Not Applicable 280 Hours at 5.0
160 kN Knots Knots

Resistance Net

Ocean Research

Not Applicable

120 Hours at O
Knots

30 Hours at 0 Knots

40 Hours at O
Knots

Total Hours

960

960

960

960
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070b. Regulatory Body Requirements

The ship must be designed, constructed under ABS survey, and classified under ABS Al
Y4 Circle E, "AMS, "ACCU, »<DPS-1, unrestricted service, Ice Class CO, and ABS Record of
Notation CRC for compliance with ABS Guide for Certification of Cranes (including the
requirements of API 2C). A Register of Lifting Appliances must be obtained.

The ship must be constructed and certificated in accordance with 46 CFR, Subchapter U,
and must comply with applicable federal regulations. Inspection and certification must be in
accordance with the procedures of NVIC 10-82.

The Contractor must provide the materials, equipment and outfit items required for the ship
to operate in compliance with Regulatory Body requirements, including the requirements of 33
CFR 164, 46 CFR 196 and for operations in latitudes higher than 35 degrees.

The Summer Load Line assignment must correspond to a displacement of not less than
full load plus service life allowance.

The Contractor must obtain and provide Panama and Suez Canal Special Tonnage
Certificates, United States and International Certificates of Admeasurement (using both regulatory
and registry tonnages), Deratting Exemption, Certificate of Sanitary Construction, certificates of
compliance with MARPOL Annex | and Annex V, and the following SOLAS certificates:

a. Cargo Ship Safety Construction Certificate.
b. Cargo Ship Safety Equipment Certificate.
c. Cargo Ship Safety Radio Certificate.

The ship shall be designed, constructed and documented such that the Government may
obtain a SOLAS Safety Management Certificate.

Diesel engines must comply with the requirements of MARPOL Annex VI and the
requirements of 40 CFR Part 89, regardless of implementation date. An International Air Pollution
Prevention (IAPP) certificate must be jprovided.

Materials must meet the requirements of SOLAS and IMO Resolution MSC.61(67) (the
FTP Code) for installations after 31 December 2003.

The ship must be equipped to satisfy Panama Canal Transit Regulations.
The Contractor must obtain and provide GMDSS certification for Sea Area A4.

Design and installation of electrical and electronic systems must be in accordance with
IEEE Standard 45-98, IEEE Recommended Practice for Electric Installations on Shipboard, and
with the requirements herein.

070c. Principal Characteristics
The principal dimensions of the ship must be as shown below:

Length Overall 63.6 m
Length BP 58.0m
Beam 150m
Draft 5.9 m design (centerboard up)
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9.15 m design (centerboard down)
Molded Depth 8.65m

An integrated diesel electric propulsion system must be provided. The propulsor and bow
thruster must permit continuous ship speed control from zero to maximum continuous ahead and
astern speeds. The machinery control system must maintain selected propeller shaft speed within
plus or minus 1/2 r/min under steady state conditions. The propulsion plant must provide astern
power as required by the regulatory bodies and maneuverability and stationkeeping requirements.

The ship must be provided with a retractable centerboard, as required by Section 100,
principally for housing selected sonar system transducers. Ship speed, endurance, seakeeping,
stationkeeping, and precision trackline requirements must be met with the centerboard extended.
Directional stability and turning requirements must be met with the centerboard retracted.

The ship must be capable of maintaining a forward speed of 2 knots in 4 m seas and 35
knot winds at all times while hauling back (recovering) the trawl with the trawl winch drums half full
of cable and turning at maximum speed.

Diesel Fuel Marine, ASTM D975, Grade 2-D must be used by fuel burning equipment. Fuel
rates must be calculated in accordance with SNAME Technical and Research Bulletin 3-49,
"Marine Diesel Power Plant Practices," taking into consideration the equipment manufacturers'
recommended margins for fuel tolerance. Fuel rates must be calculated based on the stated
speeds of the ship operating at full load condition in calm water, fair weather and with a clean
bottom.

Fuel capacity must be provided for the most demanding of the operating profiles defined in
Table 070-1, with a minimum capacity of 350 MT. Fuel capacity required for each operating profile
must be calculated, assuming calm water conditions. Fuel capacity must be based on the 24-hour
average electric load for each operating condition. The total fuel consumption must be calculated
based on the fuel rates associated with all fuel burning equipment and their expected operating
periods. The required fuel load must include a reserve fuel allowance of 15 percent. A tailpipe
factor of 2.0 percent must be applied to all tanks.

All gravity or pumped overboard discharges, except for weather deck drains, discharges
from the uncontaminated seawater and scientific seawater sampling systems, and from the
selectable main seawater discharge, must be located on the port side.

The 01 Level forward of the deckhouse and the top of the Bridge must have sheer,
camber, or both, to prevent pooling of water. Deck drains must cascade from upper to lower decks
and ladders must be protected from drainage splashing.

070d. Maneuverability

The ship must be capable of achieving a tactical diameter of less than 3 ship lengths in
either direction at 13 knots, free route, at full load condition in calm water, in fair weather with a
clean bottom, without the use of the bow thruster.

The ship must have the capability to rotate about midships at zero forward speed in seas
up to 2.5 m significant wave height, in a 2.5 knot current and 30 knot wind.

The ship must be capable of turning 180° to either direction within one ship length at
speeds up to 3 knots in calm water, using only the rudder. The ship must also be capable of
turning 180° to either direction within one ship length at speeds up to 3 knots, in seas up to 2.5 m
significant wave height, in a 2.5 knot current and 30 knot winds, using both the rudder and bow
thruster.
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Stationkeeping. - The ship must be capable of keeping station within a watch circle of one
ship length diameter, on best heading, in seas up to 2.5 m significant wave height, wind speed up
to 35 knots, and current up to 3 knots, acting simultaneously. Wind and waves shall be considered
to act in the same direction. The requirement must be satisfied with the angle between current
direction and wind/wave direction from zero to at least 180 degrees. The Bretschneider short
crested spectrum must be used, with modal periods of 7, 9, 11 and 13 seconds to be considered
as a minimum.

Precision Trackline. - The ship and control systems must be capable of automatically and
manually maintaining track within a specified track error, while performing precision trackline
operations.

In performing precision trackline assessments, the environment, consisting of wind, waves
and current, shall be considered to act in the same direction. The crab angle shall be considered
the angle between the track and the centerline of the ship. The environmental angle shall be
considered the angle between the track and the environment, such that when the environmental
angle is zero, the environment is opposite the trackline heading. All ship speeds shall be speed
through the water.

Precision trackline operations must be performed with and without a tow, up to and
including the following conditions:

a. Acoustic Survey Trackline. - The ship must be capable of automatically and
manually maintaining track within a track error of 50 m either side of the track, while
performing hydroacoustic surveys at speeds up to and including 11 knots, in seas up to
2.5 m significant wave height, 3 knot current and 35 knot winds, for all environmental
angles between 0° and 180° port or starboard.

b. Towing Trackline. - The ship must be capable of automatically and manually
maintaining a trackline within 100 m with a crab angle less than or equal to 45° at a
speed of up to 3 knots, with a towing resistance of 160 kN parallel to the track, in seas
up to 2.5 m significant wave height, 3 knot current and 35 knot winds, for all
environmental angles between 0° and 45° port and starboard.

c. Slow Speed Trackline for Small Samplers and Towed Devices. - The ship must be
capable of automatically and manually maintaining a trackline within 10 m with no
restriction on crab angle at a speed of 1.0 knot, with a towing resistance of 17.8 kN, in
seas up to 2.5 m significant wave height, 3 knot current and 35 knot winds, for all
environmental angles between 0° and 180° port and starboard.

Maneuvering performance must be calculated to ensure compliance with these
requirements. A maneuvering performance prediction report must be prepared.

070e. Seakeeping Performance

The ship mations performance of the ship must be evaluated in 2.5 m significant waves at
vessel speeds of 0 and 11 knots, and in 4.0 m significant waves at 0 and 4 knots. For each
significant wave height, an appropriate range of spectral modal periods must be considered in
both long crested and short crested waves. The Bretschneider spectrum must be used.

A passive, free surface type roll stabilization tank must be used to achieve the required
performance. The tank must be installed approximately as shown on the Guidance Documents.
The tank must be sized to provide the required performance and effective stabilizing moments with
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the proper phase differences for all expected operating conditions. Section 565 provides additional
requirements for the tank design.

The required ship motion performance must be as follows:

Maximum RMS roll angle 4 degrees
Maximum RMS vertical acceleration 0.2g
Maximum RMS lateral acceleration 01lg

The vertical and lateral acceleration performance must be evaluated for the following
locations:

Aft outermost edge of aft working deck,
At the side sampling station,
At a point on the ship’s centerline in way of the Ship Control Console on the Bridge,

Qo o p

At a point on the ship’s centerline in way of the Marine Mammal Observation Stations.

A report must be submitted providing calculations of the ship motions performance of the
vessel for the above stated sea conditions and locations on the ship.

070f. Accommodations and Mission Spaces

The ship must be provided with properly equipped and outfitted enclosed and open spaces
in order to allow the ship to accomplish all missions defined in Section 070a. As a minimum, the
spaces described in this section must be provided.

Access between ship interior spaces, laboratories, Ready Room, and the exterior of the
Main Deck must be as shown on the Project Peculiar Documents.

Accommodations. — [NECP 001]Staterooms with permanent berthing and toilet/showers
(T/S) must be provided for 39 persons, comprised of three single staterooms-with-minimum-area-of
16-m"—each, seven double staterooms—with—a—minimum—area—of-12-m” each, and 11 double

staterooms—W|felq—a—m|+:|4m4=+nq—a+cea—elf—l4—m2 Stateroom-areas-are-inclusive-of-1/S-spaces—Each
stateroom must be provided with a private T/S-with-a-minimum-area-of2.2-m°. [NECP 001]

Complement related facilities, services, lifesaving equipment, stores, and functions must
be based on 39 persons. The crew will be comprised of twenty persons.

Hospital Space. - A hospital with T/S must be provided, outfitted in accordance with

Section 652 and regulatory body requirements. [NECP 001]Fhe-Hespital-must-have-aminimum

area—of 13-m”—exelusiveof T/S-space.[NECP 001] Regulatory body requirements for lifesaving
equipment for berthing spaces for two persons must be provided and stored in the space.

Public Toilets. - A public washroom/water closet (WR/WC) must be located adjacent to
the laboratories and accessible from the laboratory area passageway. A public WR/WC must be
provided in the immediate vicinity of the Bridge. A public toilet/shower (T/S) must be provided in
the accommodations area on the second deck. Public WR/WC and T/S spaces must be outfitted
as specified in Section 644.
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Leisure Spaces. - A Lounge and an Exercise Room must be provided. [NECP 001]Fhe
lounge-must-have a-minimum-area-of 24-m’-and-the Exercise Room-must-have a-minimum-area
of-17-m*[NECP 001] Each space must be outfitted as specified in Section 645.

Food Service Spaces. - The following food service spaces, outfitted as specified in
Section 651, must be provided:

a. [NECP 001]Galley, with-a—minimum-area—of 43-m’—located on the Main Deck.[NECP
001] The Galley must include scullery facilities.

b. [NECP 00l1]Messroom, with—a-minimum-area—of 64-m? located on the Main Deck.
[NECP 001]

Utility Spaces. - The following utility spaces must be provided:

a. [NECP 001]Trash Room, located on the main deck, with-a-minimum-area—of 11-m?,
equipped as specified in Section 593. [NECP 001]

b. [NECP 001]Laundry, with-a—minimum-area—ef15-m°—outfitted as specified in Section
655. [NECP 001
c. [NECP 001]Engineer's Workshop, with-a-minimurm-area-ef 20-m”-outfitted as specified

in Section 665. [NECP 001] The Engineer's Workshop must be located adjacent to the
main machinery space.

d. [NECP 001]Bosun's Workshop, with-a-minimum-area-of 9-m”-outfitted as specified in
Section 665. [NECP 001]

Additional utility spaces, such as fan rooms, vent trunks, refrigeration machinery rooms,
battery locker, sewage treatment room and CO, rooms must be provided as necessary to meet
the requirements of this SOR.

Ship's Office. - [NECP 001]A Ship’s Office Suite—with-a—minimum-area-6f20-m” must be
provided and outfitted as specified in Section 661. [NECP 001]

Conference Room. - [NECP 001]A Conference Room with-a-minimum-area-of 21-m>-must
be provided and outfitted as specified in Section 661. [NECP 001

Bridge Arrangement. - Ship control stations on the Bridge must be located at the SCC,
with secondary stations at the port and starboard control stations and at the ACS.

The Bridge must be located and arranged to ensure the following minimum visibility
requirements:

a. From the SCC, clear visibility of the horizon through an arc from at least 22-%% degrees
aft of the port beam, forward and around to at least 22-%2 degrees aft of the starboard
beam, as well as visibility of the horizon directly aft.

b. 360 degree visibility of the horizon to an observer free to move within the Bridge in an
area bounded by lines 3000 mm either side of the centerline.
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c. An operator at the ACS must have clear visibility of the Net Reel, Gallows, Gantry,
forward edge of trawl ramp, the trawlway, and as much of the Working Deck as
possible. The ACS must have direct visibility of the SCC.

d. [NECP 001]The port and starboard bridge control stations must be located to permit
essentially unobstructed visibility from ahead to astern with a view of the water abeam
at the waterline. [NECP 001] The starboard bridge control station must have visibility of
the Side Sampling Station and the water immediately outboard thereof.

Forward and aft exterior access from the Bridge must be provided. Internal access to the
Bridge from the level below must be provided. This access must have a door at the bottom of the
ladder well, equipped with a red/white light control switch for the adjacent passageway.

Aft Working Deck. - The Aft Working Deck must be located aft on the Main Deck, and
must include a centerline trawl ramp and trawlway, and fixed and portable equipment required in
Section 591. The Aft Working Deck must have a minimum clear area of 165 m? and a minimum
length from the top of the trawl ramp to the net reel of 14.3 m. Ship service air, seawater, fresh
water, electric power and communication services must be provided to the Aft Working Deck.

Side Sampling Station. - Weather deck area on the starboard side, contiguous with the
Hydrographic Laboratory and Wet Laboratory, must be provided for over-the-side operations of
two hydrographic winches and one drop target strength winch with a rotating A-frame and three
associated sheaves. A Side Sampling Station Control Booth must be provided on the 01 Level,
forward of the A-Frame, outfitted with controls and communications as detailed herein. The Side
Sampling Station Control Booth must be provided with light, heat and other standard habitability
features required for a manned space.

[ECP 0056A] Van Stowage Sites. - Space to secure antwo 1ISO 1CC vans [NECP 001];
2430-mm-by-6090-mm;-[NECP 001] must be provided._One van site must be on the port side of
the aft working deck and the second site must be on the starboard side 01 Level aft. The vans
must be oriented fore and aft. Fhe-Each van site must permit the use of an ISO 1D van [NECP
001] 2430-mm-by-3050-mm-[NECP 001] when an ISO 1CC van is not used. -The van sites must
be clear of obstructions and sounding tubes, and must not block access routes. Services to the
each van must be provided with quick disconnect fittings located near the van site. Portable
service cables and hoses must be provided and must be capable of being routed to the-each van
without obstruction to access routes, other equipment or operations. 1SO fittings must be provided
to secure the vans to the deck. The ship must have the ability to trawl with the vans aboard. [ECP

0056A

[ECP_0056A] Laboratories. - A Fish Laboratory, a Wet Laboratory, a—Centrolled
Environment-Reem,—a Dry Laboratory, an-Autosalinemeter—Reem,—a Chemistry Laboratory, a
Hydrographic Laboratory, a Preservation Alcove, an Acoustic Laboratory and a Computer
Laboratory must be provided. Laboratory configuration must be in accordance with the Project
Peculiar Documents. Laboratory spaces must be outfitted as specified in Section 667, and must
be designed for ease of reconfiguration to accommodate differing mission requirements. Minimum
required net areas for laboratories are as shown in Table 070-2. [ECP 0056A]

Table 070-2. Minimum Laboratory Areas

Scientific Space [NECP 001]Minimum Required Area
[NECP 001]

[ECP 0056A]Fish Laboratory | 36.538.5 m?
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Scientific Space [INECP _001]Minimum Required Area
[NECP 001]
Wet Laboratory 31.520.0 m*[ECP 0056A]
[ECP 0056A]Centrolled | 9-0-m”[ECP 0056A]
Environment Room

[ECP 0056A] Dry Laboratory 27.021.0 m*[ECP 0056A]

[ECP__ 0056A]Autosalinemeter | 8:05.0 m?[ECP 0056A]
RoomPreservation Alcove

Hydrographic Laboratory 15.5 m?

[ECP__ 0056A]  Chemistry | 21.027.0 m?[ECP 0056A]
Laboratory

Acoustic Laboratory 13.0 m?

Computer Laboratory 30.5m?

The Fish Laboratory must have immediate access to the Aft Working Deck, to the Wet
Laboratory and to the Side Sampling Station. The Fish Laboratory and the Wet Laboratory must
be collocated.

[ECP 0056A]
Laberatony. [ECP 0056A]

[ECP 0056A] The Chemistry—Dry Laboratory must have immediate access to the Wet
Laboratory and ready access to the [NECP 001]Hydregraphic—tLabeoratory—and-to-the-[NECP
001]Bry-_Chemistry Laboratory._ The Dry Laboratory must be designed as a Chemistry Laboratory
in accordance with 46 CFR Subchapter U.[ECP 0056A]

[ECP _0056A] The Hydrographic Laboratory must have immediate access to the Side
Sampling Station and ready access to the Brr-Chemistry Laboratory. [ECP 0056A]

[ECP 0056A] The Bry-Chemistry Laboratory must have ready access to the Hydrographic
Laboratory-and-immediate-access-to-the-AutosalinometerRoom. [ECP 0056A]

[ECP 0056A] The Autesalinemeter—RoomPreservation Alcove must have immediate
access to the Bry-Hydrographic Laboratory-[ECP 0002G]via—a—vestibule[ECP 0002G] and ready
access to the Side Sampling Station. [ECP 0056A]

[ECP 0001B]The Acoustic Laboratory must have ready-immediate access to the Computer
Laboratory The Acoustic Laboratory and Computer Laboratorv must be collocated. Ready

#omal#sonaﬁransdueer&and—serenﬂﬂeeleetromeequmen# [ECP OOOlB] [NECP 001]

ET Shop. — [NECP 001]An Electronic Technician’s workshop must be provided, with—a
minimum-area-of 12-m”-outfitted in accordance with Section 665. [NECP 001]

Transducer Room. - Underwater transducers, except for the transducers mounted on the
centerboard and the self-noise hydrophones, must be located in the Transducer Room. The
Transducer Room must have a minimum clear height of at least one full deck and a minimum area
of 17.5 m? and must be located on centerline, forward of the centerboard in an area which
minimizes the effects of hull induced flow disturbance. Access to the Transducer Room must be
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from within the ship via a hatch or scuttle. Overhead access for transducer removal through the
deck above must be provided. Means must be provided for installation and removal of transducers
in this space while the ship is afloat.

[NECP 001]IMU ReemArea. - A dedicated space-area for the Inertial Reference System
Inertial Measurement Unit specified in Section 423 must be provided low in the ship over the
Transducer Room. The IMU Reem-Area must provide access to the Transducer Room._ [NECP

001

[ECP 0056A] Crew Ready Room.[ECP 0056A] - [NECP 001][ECP 0034C]A Fisherman’'s
Ready Room with-a—minimum-area—ef-14-m>-must be provided, eentiguous-with ready access to
the laboratory area passageway and with ready-immediate access to the aft Working Deck.[ECP
0034C] [ECP 0056A]Seating must be provided for eight persons, and space must be provided for
hanging and drying thirty-eighteen (18) sets of foul weather gear, with ventilation suitable for a wet
space.[ECP 0056A] A separate WR/WC and-a-shewer space-must be provided adjacentclose to
the Ready Room. [NECP 001]

[ECP 0056A] Scientist Ready Room - A Scientist Ready Room must be provided, with
ready access to the aft working deck and with immediate access to the Wet Laboratory. Seating
must be provided for eight persons, and space must be provided for hanging and drying eighteen
(18) sets of foul weather gear, with ventilation suitable for a wet space. [ECP 0056A]

Marine Mammal Observation Stations. - Marine Mammal Observation Stations must be
provided on the top of the Bridge, port and starboard, open to the weather. The stations must be
located in positions which provide unobstructed visibility of the horizon to the maximum extent, but
no less than dead ahead to 120 degrees aft, with a view of the water as close to the ship as
practicable. The stations must be safe from hazards created by antennas, topside equipment and
exhaust gases. Each station must be 2.5 m? in area, equipped in accordance with Section 667.

Dive Locker. - [NECP 001]A Dive Locker with-a—minimum—net-area—of 7-m’-must be
provided. The Dive Locker must be located adjacent to the Working Deck or on the 01 Level with
ready-access to the Working Deck. [NECP 001] The space will be used for gear stowage, tank
filling and as a dive air compressor operating space. An air intake terminating in space must be
provided for the compressor, supplied from an external area not affected by exhaust gases.

Storerooms. - The following storerooms must be provided, outfitted in accordance with
Section 672:

a. Scientific Stores with a minimum total volume of 170 mS. [NECP 001]The Scientific
Storeroom must be located in part below the Aft Working Deck and must be accessible
by the AftBeek-C[NECP 001][ECP 0057B] deck cranes.[ECP 0057B]

b. [NECP 001]Bosun’s Stores with a minimum area of 13.9 m?, located in-the foc'slebelow
the Aft Working Deck, accessible by the Aft Deck [ECP 0057B]Cranes[ECP 0057B].

[NECP 001]

Engineer’s Stores with a minimum area of 20 m?.

[NECP 001]Frozen Galley Stores with minimum volume of 22 m®, located-adjacentwith
ready access to the Galley.

e. Chilled Galley Stores with a minimum volume of 20 m*, lecated-adjacentwith ready
access to the Galley.

o

f.  Dry Provision Storeroom, with a minimum volume of 32 m?, lecated-adjacentwith ready
access to the Galley. [NECP 001
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g. Steward’s Stores, with a minimum area of 5.0 m?.

h. General Stores, with a minimum area of 22 m?. A portion of the General Stores area
must be lockable.

i. [ECP 0056A]A Scientific Freezer with a minimum interior volume of £1-19.5 m3. [ECP
0056A

—[NECP 001]A-PaintLockerwith-a-minimum-velume-of-7-m> [NECP 001]

Damage Control Lockers. - Two damage control lockers must be provided, one forward
and one aft, each with direct access to the weather. Minimum area for each locker must be 5.5 m?
with a preferred area of 7.0 m?. Damage control lockers must be outfitted in accordance with
Section 664.

[NECP 001JHAZMAT/Paint Stowage. - A space for bulk stowage of scientific chemicals,
and-reagents, and-chemically treated scientific samples and paint must be provided, with a
minimum volume of 10 m®_[NECP 001] [ECP 0003D]The HAZMAT Stowage space must be
equipped with adjustable shelving and tiedown points, and must have the capability to maintain a
minimum—stowagethe space temperature ef-between 13°C_and 26°C. High and low space
temperature alarms must be provided at the Main Control Console and on the Bridge.[ECP

0003D]

Linen Lockers. - A minimum of one linen locker must be provided on each deck
containing Staterooms.

Cleaning Gear Lockers. - A minimum of one cleaning gear locker must be provided on
each deck containing Staterooms or Laboratories.

[NECP 001] Location and size of all spaces must be in accordance with the Project
Peculiar Documents.[NECP 001]

070g. Electromagnetic Environmental Effects (E3)

Radiators and receptors of electromagnetic energy and related electronics on the ship
must be designed and installed to ensure electromagnetic compatibility (EMC) and to avoid
hazards from electromagnetic radiation to personnel. Personnel at or enroute to normal operating
stations, including the Marine Mammal Observation Stations, must not be exposed to
electromagnetic energy in excess of the limits established in ANSI C95.1, “IEEE Standard for
Safety Levels with Respect to Human Exposure to Radio Frequency Electromagnetic Fields, 3
kHz to 300 GHz.”

All HF transmit antennas must be installed with non-metallic personnel guards located so
as to provide a minimum distance of 1200 mm horizontal and 2400 mm vertical separation from
any working areas, manned stations, and personnel access areas. All areas within this region
must be designated as hazard areas, by painting the deck, and provided with warning signs in
accordance with ANSI C95.2, “American National Standard Radio Frequency Radiation Hazard
Warning Symbol.” Areas outside this region that violate the safe levels as defined in ANSI C95.1
must be identified as personnel "no loiter areas." Warning signs must be provided to designate "no
loiter areas."

Automated control systems, communication systems and scientific electronic systems
must not respond spuriously to electromagnetic interference (EMI) from radiating sources or
transients on power lines. Cables interconnecting power equipment items which utilize solid-state
high frequency switching devices and cables which carry high amplitude pulses must be physically
separated from more sensitive cables whose signal data would be distorted by induced
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interference. Table 070-3 provides minimum required cable separation distances. Cableway
crossings must be as nearly perpendicular as practical with maximum practical separation. Cables
must be routed within the ship structure and protected from electromagnetic radiation from on-ship
transmitting antennas to the maximum extent practicable. All transducer cabling must be shielded.

Cables routed in topside areas exposed to the weather must be shielded. Shielding must
be accomplished through the selection and use of shielded cable or by routing cable through
shielding conduit. Shielding conduit must be rigid pipe, flexible metal hose, or enclosed wireways
or trunks. Armored cable does not meet these shielding requirements. The outermost overall cable
shield of shielded cables must be grounded at weather deck or weather bulkhead penetration
points. Pipes, metal tubing and waveguides routed in topside areas must be grounded at deck or
bulkhead penetration points. Tubing and pipes must be grounded by welding or by a welded
flange or must utilize the method specified for cable shield grounding. Waveguides must be
grounded by replacing the weather flange gasket with an electrically conductive gasket.

Bonding and Grounding. - Large metal items attached by a low resistance connection to
ship's hull are considered extensions of the ship hull and are at ground potential.

The following equipment must be bonded and grounded to ship's ground potential:

Equipment utilizing electrical power.

Fuel tanks and pipes.

Metallic standing rigging and masts.

Metallic cranes, hoisting gear, gantry and A-frame.

Removable metallic lifeline stanchions, liferails and ladders.

-~ ® o0 o p

Water tanks.
Metal ducts.

=2«

Engines, rudder and rudder stock, main shaft, sonar trunks, centerboard and sea
chests.

Resiliently mounted equipment must be bonded as described herein.

The outermost metallic surface of equipment connected to electrical power of 30 volts or
more must be grounded. A third conductor in the power supply cable, a bond strap or a bracket
must be used to ground electrical and electronic equipment installed on resilient mounts. Other
electrical and electronic equipment is considered properly grounded if they have areas of metal-to-
metal contact or installation bolts. Slide mounted or roller mounted equipment must be grounded
by a conductor within the equipment cable harness.

Wherever possible, running rigging such as flag hoists, must be non-metallic. Metallic
standing rigging must be bonded to ground potential through the use of bond strapping.

In each of the preceding grounding requirements, the resistance between each item or
equipment and the ground point must not exceed a dc resistance of 0.1 ohm.

Bonding and grounding straps must be fabricated from braided cable. Lugs must be
installed on each end of the cable to facilitate bond strap installation. Lugs must be selected to
match the mating surface. Bond strap length must be the minimum necessary. Surfaces where
bond straps and lugs are to be attached must be prepared for installation by cleaning to bare
metal. Bond straps placed in topside areas must be weather sealed after installation by priming
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and painting the lugs and areas affected by welding or by coating the bolted lugs and associated

hardware with weather sealing compound. Bond straps must not be painted.

Table 070-3. Cable Group Separation Distances (mm)

Cable Group
Classification

A

B

Cc

D

E

F

G

H

A

Propulsion
Cables

610

610

610

610

610

610

610

610

610

610

610

Power &
Lighting

610

50

100

50

100

305

460

460

460

460

610

Power &
Lighting
Control

610

50

100

50

100

305

460

460

460

460

610

Receiving
Antenna
Cables

610

100

100

50

50

305

460

460

460

460

610

TVIVHF
Antenna
Distribution

610

50

50

50

50

305

460

460

460

460

610

Telephone/
Audio
Distribution

610

100

100

50

50

305

460

460

460

460

610

Sonar
Transducer

610

305

305

305

305

305

460

460

460

460

610

HF
Transmitter/
Coupler
Cables

610

460

460

460

460

460

460

460

460

460

610

HF Coupler/
Antenna
Waveguide
Cables

610

460

460

460

460

460

460

460

460

460

610

VHF/UHF
Transmitter
Cables

610

460

460

460

460

460

460

460

460

460

610

Radar
Transceiver
Coaxial or
Waveguide

610

460

460

460

460

460

460

460

460

460

610

Digital Data
Bus

610

610

610

610

610

610

610

610

610

610

610
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070h. Operating Environment

The ship must operate as required on any ocean and in the conditions of ice required for
Ice Class CO. The ship and its subsystems must have full capability within the ranges of
temperature and humidity listed in Table 070-4.

Structures not specifically addressed by the ABS Rules, such as masts and foundations,
and equipment and machinery mounted on weather decks must be designed using standard AISC
factors of safety to withstand all applicable loads, including the following:

a. Wind Loading: 146.5 kg/m? of projected area. Reduction of projected area because
of heel must be neglected for vertical members.

b. Snow and Ice Loading: 36.5 kg/m®.

Equipment and systems are not required to meet radiated and sonar self-noise
requirements when exposed to snow and ice.

Supporting structure and foundations must be designed for a load transmitted as a result
of a wave slap of 2,450 kg/m? acting on the projected area of that portion of equipment and
machinery mounted on the weather deck beneath the line established for the hydrostatic head for
weather deck design.

The front bulkheads and bulwark which act as wave barriers must be capable of
withstanding a 4,900 kg/m? wave slap load.

Service Operation During Ship Motion in a Seaway. - Masts, staffs, foundations,
superstructure and other structures and fittings must be designed to withstand dynamic forces
produced by motion in a seaway. Stowed equipment and appurtenances must be secured to
prevent damage from motion in a seaway.

Equipment and machinery systems must be capable of maintaining power and lubrication
without loss of oil from machinery or hydraulic systems under the operating conditions required by
the Regulatory Bodies.

Loads Due to Ship Motion. — Installations must withstand the effects of loads due to ship
motion in storm conditions. These loads must include the dynamic effects of the ship's motion in a
seaway, gravity effects and inertia effects, as calculated in accordance with DOD-STD-1399/301A
of 21 July 1986.

Table 070-4. Operating Environment
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WINTER
Minimum Air Temperature -18 degrees C
Minimum Seawater Temperature -3 degrees C
SUMMER
Maximum Air Temperature
Dry Bulb 35 degrees C
Wet Bulb 28 degrees C
Maximum Seawater Temperature 32 degrees C

070i. General Requirements for Equipment, Machinery and Materials

Equipment, machinery and materials must be of good marine quality. Equipment,
machinery and materials must be selected to ensure reliable ship operations for 6,500 hours of
annual operation.

Equipment and replaceable parts must be standardized wherever practicable. Hull,
mechanical, electrical and electronics items that can be maintained by the replacement of parts
must be supportable through commercial vendors. Systems must be designed to use the lowest
practicable variety of types and sizes of multi-application items, such as valves, motors, fluids and
controllers.

070j. Workmanship

Care must be taken to ensure fair lines, smooth surfaces, sound welding, and well-mated
joints.

Plating must be fair, closely fitted, and free from buckles or uneven sight edges. Formed
plates and shapes must be well-formed, and true to required alignment, shape or curvature.
Where flanges are used for attachments, the faying edges must be free from hollows, and must be
beveled. Shims may not be used to correct improper fit.

Design and finish of hull and the appendages thereon must be such that there is no
cavitation at ship speeds up to the trial speed. All sharp edges, ridges, shell butts, etc. must be
ground smooth. Faired edges must be applied to all intakes and discharges, particularly those for
main and auxiliary seawater systems and the bow thruster. Bilge keel edges must be well
radiused.

Sharp edges exposed to personnel must be dressed or ground. Use of fairing cement is
prohibited unless approved in advance by the ConRep.

Construction details throughout must provide for service in seawater.

Safety guards must be installed over unprotected moving parts of rotating or oscillating
equipment and machinery.

Partitions and coamings must be provided with rounded corners.

Piping, wiring, ducts and equipment must be located to preserve the appearance of living
spaces without unnecessarily obstructing passageways or overhead height.

Corners and crevices where water and dirt may collect, and inaccessible void spaces must
be avoided. Materials and construction in outfitting must be selected to minimize maintenance.
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Hull Form. — The hull form must be in accordance with the Project Peculiar Documents.
Final fairing and lofting of the hull form is the responsibility of the Contractor. Tolerances for the
hull form as built must be as follows:

a. Waterlines: No more than 5 percent of the measured molded offsets may deviate by
more than 10 mm or 1 percent (whichever is less) of the tabulated offset. No more than
1 percent of the measured offsets may deviate by more than 20 mm or 2 percent
(whichever is less).

b. Buttock Heights: No more than 5 percent of the measured buttock heights may deviate
by more than 10 mm or 1 percent (whichever is less) of the tabulated height. No more
than 1 percent of the measured heights may deviate by more than 20 mm or 2 percent
(whichever is less).

Reference Planes. - Longitudinal centers must be referenced to the forward perpendicular
and vertical centers to a baseline parallel to the design waterline. Frame numbers must start at the
forward perpendicular.

070k. Technical Documentation

Classification and Inspection Certificates. — Required Regulatory Body certificates must
be prepared. Documentation required by 33 CFR 164.35 must be provided on the bridge.

Endurance Fuel Calculations. - Endurance fuel calculations must be prepared in
accordance with SNAME Technical and Research Bulletin No. 3-49 Marine Diesel Power Plant
Practices.

Maneuvering Performance Prediction. - The Contractor must prepare a maneuvering
performance prediction. The analysis must identify the methodology used, and must include a
summary of predicted performance for each maneuvering condition. Input data and output files for
each prediction must be included.

Seakeeping Analysis Report. — A seakeeping analysis report must be prepared. The
analysis must identify the methodology used, and must include a summary of predicted
performance at each required location for each environmental condition. Input data and output
files for each prediction must be included.

Register of Lifting Appliances. — A Register of Lifting Appliances for all lifting appliances
and lifting gear must be prepared by ABS upon satisfactory proof testing after installation, and
must include certificates and reports.

071 ACCESS

Passageways must have a clear width of at least 900 mm. Access routes must be kept
clear of items that restrict passage or are a source of danger to personnel.

Headroom must be 2200 mm wherever practicable. Headroom in walking and working
areas must be a minimum of 2100 mm, except that headroom in doors and arches may be a
minimum of 2000 mm._[NECP 001] In congested areas such as machinery spaces, specific
instances where headroom is less than 2100 mm may be approved by the ConRep. [NECP 001]
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073 NOISE, VIBRATION AND RESILIENT MOUNTINGS

073a. General

This section specifies the work required by both the Contractor and the Government to
ensure the ship meets specified underwater radiated noise, sonar self-noise and airborne noise
requirements. The responsibility for noise control shall be assumed by the Contractor, with the
exception of several items for which the Government assumes responsibility, as described herein.

The Contractor must employ the services of a professionally recognized noise control
engineering firm for development and monitoring of the noise control design to be incorporated in
the vessel to ensure that the airborne noise, sonar self-noise and radiated noise performance
requirements are met. The noise control engineering firm must review all analyses and drawings
which contain noise control features prior to the Contractor's submittal of such documentation to
the Government and installation on the ship.

The Contractor and noise control engineering firm are responsible for the following:

Establishing and maintaining a noise control program as defined herein.

b. Incorporating specified noise control measures and features into the detail design. The
Contractor must prepare corrective action reports to document actions taken in
response to Government drawing and design review comments.

c. Implementation of the hull and propeller designs as provided in the Project Peculiar
Documents.

d. Procuring CFM that meets structureborne and airborne noise criteria, including
development of equipment airborne and structureborne noise performance
requirements to be invoked in procurement specifications for CFM.

e. Designing, selecting and installing machinery systems in such manner that the
measured levels for underwater radiated noise, sonar self-noise and airborne noise do
not exceed the levels specified herein.

f. Ensuring that noise critical machinery is properly identified, inspected, tested, handled,
shipped, stored, assembled and installed. The contractor is responsible for ensuring
factory noise acceptance tests and shipboard noise tests are conducted on all noise
critical equipment, including the items listed in Table 073-4.

g. Developing and implementing inspection procedures to ensure noise critical machinery
and equipment is installed in accordance with approved detail design drawings with
particular emphasis on noise control features.

h. Developing and implementing training programs for engineering and production
employees to ensure they understand the requirements for design and construction of
an acoustically quiet ship.

i. Operating the ship's systems, machinery and equipment during sonar self-noise
surveys and underwater radiated, airborne and structureborne noise surveys as
described herein.

The Government is responsible for the following:
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a. That portion of the total underwater radiated noise signature attributed to the hull and
propeller designs.

b. Reviewing drawings, purchase orders, test procedures, inspection procedures and
other documentation prepared by the Contractor as specified herein.

c. Witnessing, at the discretion of the Government, in conjunction with the Contractor,
pre-installation machinery noise tests of diesel generators, electric propulsion motors
and other factory noise tests.

d. Reviewing manufacturers' noise and vibration test data for noise critical machinery and
equipment.

e. Auditing the fabrication and installation of all features affecting noise during
construction.

f. Attending quarterly noise control program review meetings with the Contractor to
evaluate noise control efforts, determine the status of any deficiencies and develop
plans for action to correct such deficiencies.

g. Monitoring and participating in airborne, structureborne, sonar self-noise and
underwater radiated noise surveys as specified herein.

073b. Definitions
The following definitions are provided:

A-Weighted Sound Pressure Level (dBA). - The frequency weighted sound pressure
level obtained with a sound level meter set to A-weighting.

Acceleration Level. - The acceleration level in decibels is 20 times the logarithm to the
base ten of the ratio of the root mean square (rms) acceleration of the vibration of interest to the
reference acceleration. For this specification, the reference acceleration is 10 cm/sec?.

Compound Mounting/Intermediate Mass. - Compound mounting refers to a sound
isolation system that has two sets of isolation mounts in series but isolated from each other by an
intermediate mass. The purpose of the intermediate mass is to improve the overall mount
effectiveness of the isolation system. The design of the intermediate mass structure must be such
that it maintains the alignment and stability of the mount/machinery system under all static and
dynamic loads incurred during normal ship operation.

Foundation. - Structure which is placed between machinery, equipment, distributive
systems (piping, vent ducts, etc.), and major/primary ship structures such as decks or hull
stiffeners. For noise critical machinery this structure is placed between the resilient mounts of the
sound isolation system and major/primary ship structures such as decks or hull stiffeners. The
purpose of the foundation is to maintain alignment of machinery and equipment and resilient
mounts under all ship operating conditions and motions and to properly support the design of the
resilient mounts of the sound isolation system (provide proper termination impedance).

Noise Critical Systems. - Noise critical systems are those ship systems which, in the
absence of significant noise control measures, represent a high risk to the achievement of the
ship's underwater radiated noise, airborne noise and sonar self-noise requirements. They are
identified to ensure that special noise control measures are implemented in design, procurement,
construction and installation.

Radiated Noise. - The ship's radiated noise is the acoustic energy radiated into the sea by
sources originating within or at the ship. These sources include machinery noise transmitted to the
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hull/water interface, machinery and flow noise carried by sea connected piping systems to the sea,
and hydrodynamic noise caused by the interaction of the ship hull, propeller and appendages with
the sea. Radiated noise is measured by having the ship pass a calibrated hydrophone array,
which senses the sound radiated by the ship and measures the distance between the ship and the
array. The radiated noise level is then converted to that which would be sensed at 1 meter radius
from an equivalent point source and is normally expressed as sound pressure level in decibels re:
1 microPascal (uPa) for specified frequency bandwidths and frequency ranges.

Sonar Self-Noise. - The ship's sonar self-noise is the acoustic energy contained within the
sonar signature that originates from sources within or at the ship. These sources include
machinery noise, flow noise and hydrodynamic noise caused by the interaction of the ship hull,
propeller and appendages with the sea. It is measured by sensors contained within the sonar
enclosures and calibrated to a noise level (Ln) at the face of the sensor. The values are normally
expressed in decibels re: 1 uPa for specified frequency bandwidths and frequency ranges.

Sound Isolation. - A system of low frequency vibration isolators that are placed between
noise sources (noise-critical machinery and equipment) and subbases, shipboard foundations or
piping and ventilation duct systems. Isolators may also be installed between portions of noise-
critical piping or ventilation ducting systems and their supporting structures or foundations. The
purpose of the sound isolation system is to prevent the structureborne vibration within the
noise-critical machinery, equipment, piping or ducting from being transmitted to other structures
and to the hull.

Sound Pressure Level. - The sound pressure level in decibels is 20 times the logarithm to
the base 10 of the ratio of the root-mean-square (rms) pressure of the sound of interest at a given
location to the reference pressure. For airborne sound pressure level, the reference pressure is 20
uPa, which equals 0.0002 dynes/sg-cm. For underwater radiated sound pressure level, the
reference pressure is 1 uPa at a distance of 1 meter.

Sound Short. - A sound short is defined as the mechanical contact of any portion of a
noise critical system, down to and including the resilient mounts, with any other structure or
system under any operating conditions. To prevent sound shorts, adequate clearance between
sound isolated systems and structure must be provided.

Structureborne Noise. - The structureborne noise level of a unit of machinery is the
vibration level of the unit under specified conditions (usually rated load for a constant speed
machine). The vibration level is measured by accelerometers attached near the feet of the unit
above low frequency mounts and is expressed in decibels re: 10° cm/sec® for each frequency
band of interest.

073c. ICES Radiated Noise Standard

The International Council for the Exploration of the Sea (ICES) has adopted an underwater
radiated noise standard for fisheries research vessels defined in ICES Cooperative Research
Report No. 209, Underwater Noise of Research Vessels. This noise standard, which is required to
be met in calm water at ship speeds up to and including 11 knots, is:

a. 135-1.66 log f Hz from 10 Hz to 1 kHz (based on a mean level of 132 dB re: 1 uPa (1
Hz bandwidth) at 1 m from 20 Hz to 1 kHz)

b. 130-22log fkHz from 1 kHz to 100 kHz (re: 1 uPa (1 Hz bandwidth) at 1 m).

[NECP 001]Compliance with this standard will be assessed with all main propulsion and
propulsion auxiliary machinery, all normally operating hotel services-suech—as—refrigeration—and
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HVAC systems, and all navigational and scientific instrumentation systems in operation. [NECP

001

073d. Sonar Self-Noise Requirement
A scientific sounder target detection capability must be provided such that at 38 kHz:

a. A -60 dB target at 150 meters depth can be detected with a signal-to-noise ratio of 10

b.

dB at ship speeds up to and including 11 knots in sea state 2, with an echosounder
bandwidth of 3.8 kHz.

A -60 dB target at 500 meters depth can be detected with a signal-to-noise ratio of 6
dB at a vessel speed of 0 knots in sea state 0, with an echosounder bandwidth of 380
Hz.

The multibeam imaging sonar self-noise must not exceed 47 dB re: 1 pPa (1 Hz spectrum
level), for all operating conditions.

073e. Sonar Self-Noise Design Features
The Contractor must incorporate the following design features, as a minimum:

Sonar transducers must be arranged to minimize interference associated with local
flow noise.

[NECP 001]All hull appendages including the centerboard, sonar transducers and their
housings, and the hull within 3000 mm of sonar transducers must be cavitation free,
aligned with water flow and fair within 3 mm over any 600 mm span and must have a
0-0635-mmsmooth finish when painted. [NECP 001] Fairness must be measured at the
first drydocking after launch.

Within 6000 mm of sonar receive transducers, all piping and ducting, except in fuel
tanks, must be supported by resilient hangers and air flow in ducting must not exceed
10.0 m/s.

[NECP 001]Piping penetrations—for fluid systems must be located—atleast-6000
mmrouted as far from sonar receive transducers as practicable, and must be damped
to assure that the performance of the transducers is not compromrseder—at—least%@@@

[NECP OOl[ The lype and amount of damprng treatment requrred must be specrfred in
the Noise Control Program Plan to ensure that the required degree of acoustic
performance is achieved.

The bow thruster inlet and discharge openings must be designed to be cavitation free
and to minimize turbulence at the sonar transducer locations. The design must prevent
the accumulation of air in the thruster.

Hull openings for main sea suctions and discharges must be located at least 9000 mm
from all sonar transducers. Except for the bow thruster openings and uncontaminated
seawater system intakes, all sea connectors and underwater shell openings must be
aft of the sonar transducers.

Orifices and other flow control devices for fluid systems must be located a minimum of
6000 mm from sonar receive transducers.
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Self-Noise Hydrophones. - Three wide band omni-directional hydrophones, Harris
Acoustic Products Corp., Model HAP-5050, or equal, covering a frequency range of 50Hz -
50kHz, must be provided for own-ship noise monitoring purposes. One omni-directional
hydrophone must be located in the centerboard, within 1000 mm of the scientific sounder
transducers. The hydrophone must be located such that it does not interfere with the acoustic
performance of any mission sensor in the centerboard. One omni-directional hydrophone must be
installed in a floodable void or tank, above and within 1000 mm of the propeller. One omni-
directional hydrophone must be installed in the Transducer Room. The cabling for the
hydrophones must be terminated in the Acoustic Laboratory.

073f. Airborne Noise

Airborne noise in ship compartments and at manned deck stations must be consistent with
recognized standards for hearing conservation, speech communication, and habitability. NVIC No.
12-82 and IMO Resolution A.468(XIl), "Code On Noise Levels On Board Ships," were used to
derive the requirements contained herein.

Airborne noise performance requirements are applicable during normal ship operation at
13.5 knots, during trawling and during stationkeeping, while normal propulsion, auxiliary and
mission related equipment and machinery are operating simultaneously at rated conditions.
Special attention must be given to frequently used items such as galley equipment that may
constitute annoyance problems (such as Gaylord hoods) while not actually exceeding specification
levels.

Airborne noise requirements in shipboard spaces and at manned deck stations must not
exceed the A-weighted airborne noise limits in Table 073-1. Spaces not listed in Table 073-1 must
have the same airborne noise category as a similar, listed space. Noise level measurements must
be taken after the ventilation systems are balanced and operating at proper flow rates.

Hearing protection signs must be affixed in compartments and deck areas where airborne
noise levels exceed 84 dBA.

Roll Stabilization Tank. - The Contractor must minimize the effects of noise produced in
the roll stabilization tank. The entire interface area between the tank and adjacent spaces must be
insulated with Type Ill acoustic insulation as defined herein.

Airborne Noise Analysis. - [NECP 001]An airborne noise analysis must be performed in
accordance with SNAME Technical and Research Bulletin No. 3-37_or Noise Control Engineering,
Inc.’s ASAP program to demonstrate that the airborne noise acceptance levels will be met at each
of the ship operating conditions described herein._[NECP 001] Airborne noise analysis reports
must be prepared. Additional airborne noise control measures, including airborne noise
performance requirements for individual units of machinery and equipment, must be established
based on the airborne noise analysis.

Table 073-1. Airborne Noise Acceptance Levels For Ship Spaces

Space (A-Weighted Sound Pressure
Levels in dB re: 20 uPa)

Bridge 65

Conference Room 65

Staterooms 60
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Space (A-Weighted Sound Pressure
Levels in dB re: 20 uPa)
Offices 65
MLaboratories, Gen%reueel 65
ReemPreservation Alcove [ECP 0056A]
Side Sampling Station Control Booth 65
ET Shop 65
ECP 0056A] Lounge, SrewReady Rooms [ECP 65
0056A]
Messroom 65
Passageways 65
Hospital 65
Galley 75
Exercise Room 75
Working Deck (Note 1) 75
Storerooms 85
HVAC Machinery Space 90
Enclosed Operating Station 75
Main Machinery Room 110
Auxiliary Machinery Room 110
Bow Thruster Machinery Room 110

Note 1: The Working Deck includes the entire aft working deck, 01 level aft, side sampling station,
rescue boat operating station, anchor handling station, deck crane control location, and marine
mammal observation stations.

073g. Mechanical Vibration

The ship and all ship components must be free from excessive vibration. Vibration is
excessive when it results in damage, or danger of damage to ship structure, machinery,
equipment or systems, or when it interferes or threatens to interfere with the proper operation of
any ship component. Vibration is also excessive when it threatens to interfere or interferes with
personnel safety, comfort or proficiency, or with scientific operations.

The Contractor must correct any unsatisfactory conditions resulting from the excitation of a
natural frequency in any CFE caused by the propeller or other exciting force.

Hull girder, masts, above-deck structures and the superstructure vibration must be below
the Zone Il threshold as defined in SNAME Technical and Research Bulletin No. 2-25.
Longitudinal, torsional and lateral propulsion shafting vibration must meet the acceptability
constraints of Sections 3, 4 and 5 of SNAME Code C-5. Analyses must be performed by the
Contractor during design and after construction to assess vibration of the hull girder, masts,
gantry, cranes, other above deck structures and the superstructure.
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The Contractor must perform vibration analyses during design and as hecessary after
construction to ensure the propulsion system vibration requirements are met.

073h. Resilient Mounts

Low frequency resilient mounting systems must have natural frequencies, in all vibrational
modes, that are lower than one half of the rotational, electrical, bearing, and vane fundamental
frequencies generated by the mounted machinery.

Selection and design of resilient mounting systems must be such that the six natural
frequencies of the systems do not coincide with hull critical frequencies that fall within the range of
propeller blade rate excitation at or above 50% of ABS rated horsepower, or any exciting
frequencies of equipment; nor may these natural frequencies coincide with the exciting
frequencies of the mounted equipment unless specifically approved by the government. For
purpose of this calculation, the foundation must be assumed to be rigid.

For resiliently mounted equipment, the design of the foundation must be such as to assure
that the foundation stiffness is at least 10 times that of the associated resilient mounts.
Foundations for isolated equipment, including but not limited to resilient mounts and DIM, must be
damped with damping material as specified by the noise control engineering firm. Selection of the
material must be such that the material provides performance at the excitation frequencies of the
mounted component(s).

Foundations supporting resiliently mounted machinery and equipment must not utilize
open truss type structures unless adequate direct support for each resilient mount is provided.
Foundation systems designed and qualified as open truss type structures and approved by the
Government may not be cut or altered to accommodate piping or electrical cable interferences
unless specifically approved by the Government.

Although the Contractor is not constrained to use U. S. Navy qualified resilient mounts, the
following resilient mount military and commercial specifications are listed for reference purposes:

a. MIL-M-17185 - General specification for resilient mounts
b. Metalastik Vibration Control Systems D Series mountings
c. MIL-M-19379 - Specification for resilient mounts 11M15, 11M25, 10M50

d. MIL-M-17508 - Specification for resilient mounts 6E100, 6E150, 7E450, 6E900,
6E2000

e. MIL-M-19863 - Specification for resilient mounts 5B5000H
f.  MIL-M-21649 - Specification for resilient mounts 5M10000H

g. MIL-M-24476 - Specification for pipe hanger mounts 7M50, 6M150, 6M450, 6M900,
6M2000

h. ZZ-R-768 - Specification for unbonded spool pipe hanger mounts

The Contractor must identify the resilient mounts to be used in each application, including
mount static load deflection and dynamic stiffness properties in the principal orthogonal axes.

[NECP 0O01]Resilient mounts must be installed in accordance with the intent of NAVSEA
Resilient Mount Handbook_[NECP 001] [ECP 0005](NAVSEA S9073-A2-HBK-0100900-LP-089-
5010). Connections to and clearances about resiliently mounted equipment must also be in
accordance with the Resilient Mount Handbook. Installation of resilient mounts not covered by
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NAVSEA S9073-A2-HBK-0100900-LP-089-5010—must be in accordance with instructions
approved by the noise control engineering firm. [ECP 0005]

073i. Acoustic Enclosures and Treatments

Enclosures. - Where use of enclosures is determined to be necessary, guidance for the
design of enclosures is contained in USCG Tech. Pub. 073-0100, “Handbook for Shipboard Noise
Control,” February 1974. Enclosures must be sized to allow for maximum deflection of the
mounted units without mechanical contact and must be arranged to allow easy access to all areas
on the units requiring inspection or maintenance. They must be designed for ease of disassembly
to permit major work on the units. Acoustic panels must not exceed 22 kg and shall be sized so
they can be moved by one person.

Penetrations in enclosures for piping and electrical connections to the enclosed unit must
be airtight. Such penetrations must not destroy the integrity of the acoustic treatment facing. Air
inlet silencers must be fitted on each enclosure. Double glazed windows must be installed to
provide a clear view of the enclosed unit to monitor its operation, gages and other sensors.

The enclosure for the diesel generators must be the entire diesel generator space. The
diesel generator space must be acoustically treated in accordance with analyses done by the
contractor’'s noise control engineering firm to ensure that both airborne and underwater radiated
noise requirements are met. Individual enclosures for each diesel generator are not required solely
to meet airborne noise requirements. Enclosures may not be provided unless determined
necessary by the noise control design to meet underwater radiated noise requirements.

Acoustic Treatment. - Acoustic treatment must be installed throughout the ship as
determined necessary by the noise control design to meet the airborne noise level requirements of
Table 073-1, the underwater radiated noise and sonar self-noise requirements contained herein.
Floating decks may not be provided in the Fish Laboratory, Wet Laboratory or Chemistry
Laboratory.

All acoustic treatments used must possess all necessary regulatory body approvals. The
surfaces of acoustic treatments must be painted as specified in Section 631, except that Type |
acoustic absorptive treatment may not be painted. Acoustic treatments other than those described
below may be used as approved by the Government. Approved types of acoustic treatments are
described below:

a. Type | acoustic absorptive treatment must be used, except in food preparation spaces,
machinery spaces or other spaces subject to oil, water or vapors. Type | acoustic
absorptive treatment must consist of perforated face acoustic board with the following
coefficients of sound absorption when tested in accordance with ASTM C 423, “Sound
Absorption and Sound Absorption Coefficient by the Reverberation Room Method”:

Frequency (Hz) | 125 250 500 1000 2000 4000
Coefficient 0.25 0.70 0.90 0.85 0.75 0.75

Type | acoustic absorptive treatment facing must be suitable for painting.

b. Type Il acoustic absorptive treatment must be used in food preparation and
consumption spaces, machinery spaces and other spaces where the treatment may be
exposed to oil, water, or vapors. Type |l treatment must consist of incombustible board
with a fire-, oil- and water-resistant facing with the following coefficients of sound
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absorption when tested in accordance with ASTM C 423, “Sound Absorption and
Sound Absorption Coefficient by the Reverberation Room Method”:

Frequency (Hz) | 125 250 500 1000 | 2000 |4000 | NRC

Coefficient 0.43 0.96 1.00 0.70 0.51 0.35 0.80

5 In heavy traffic and work areas, the Type |l treatment must be protected by perforated
aluminum sheathing. Type |l treatment must be installed external to any other
treatment on plane surfaces and must be the treatment exposed to the airflow in ducts.
Type Il treatment must not be painted, and must be marked as follows:

10 NOISE CONTROL SURFACE
DO NOT PAINT

The marking must be accomplished with a stencil on the face of the Type Il treatment.
Stencils must be located at 1500 mm intervals on a level 1800 mm above the deck.

15 c. Type lll high transmission loss treatment must be applied to bulkheads and overheads
to enhance noise isolation. Type Il high transmission loss treatment must consist of
two layers of incombustible acoustic board separated by a wire reinforced lead septum.
The first layer must consist of incombustible board installed directly against the ship
structure. The first layer must have the following coefficients of sound absorption when

20 tested in accordance with ASTM C 423, “Sound Absorption and Sound Absorption
Coefficient by the Reverberation Room Method”:

Frequency (Hz) | 125 250 500 1000 2000 4000 NRC

Coefficient 0.15 0.40 0.75 0.75 0.75 0.70 0.66

The septum material must consist of a layer of wire reinforced lead, 150 dB loss, with a

25 weight of approximately 7.3 kg/m? The second acoustic board layer must consist of
Type | acoustic absorptive treatment or Type Il acoustic absorptive treatment, as
required by the specific application.

d. Type IV acoustic absorptive treatment must be used as overhead lay-in panels in
conjunction with overhead sheathing grid systems. Type IV acoustic absorptive
30 treatment must consist of acoustic panels adhered to 3 mm thick corrugated and
perforated aluminum. Panels must have the following coefficients of sound absorption
when tested in accordance with ASTM C 423, “Sound Absorption and Sound
Absorption Coefficient by the Reverberation Room Method”:

Frequency (Hz) | 125 250 500 1000 2000 4000
Coefficient 0.07 0.25 0.70 0.90 0.75 0.70

35
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Seams of both Type | and Type Il acoustic absorptive treatments must be covered with 50
mm wide tape as recommended by the manufacturer. Exposed edges of insulation must be sealed
with adhesive when installed on the overhead.

Type | or Type Il acoustic insulation must be installed on the overhead and bulkheads of all
spaces to meet the noise requirements of Section 073.

Type Il acoustic absorptive treatment must be installed on the noise producing side of
boundaries separating machinery spaces and workshops from living and messing spaces.
Wherever acoustic absorptive treatment is indicated for compartment bulkheads, doors in those
bulkheads must not be covered.

Only Type Il acoustic absorptive treatment must be installed in machinery spaces and in
spaces such as the plenum chambers into which machinery space exhaust systems discharge
and where exposed absorptive treatments could act as collectors of combustible materials.

Type | or Il treatment on the warm side of vertical surfaces bounding uptake enclosures
and ready services spaces must extend from deck to the overhead, and must be installed behind
a deck coaming. In all other areas, Type | or Il treatment on vertical surfaces must extend from
150 mm above the deck to the overhead, and the lower exposed edges must be sealed with 100
mm wide tape.

All seams in the septum and inner and outer layers of Type lll transmission loss treatment
must be sealed with 50 mm wide tape as recommended by the manufacturer. All penetrations, to
include studs, must be sealed with sealing compound. Seams in the wire reinforced lead layer of
Type Il transmission loss treatments must overlap a minimum of 75 mm.

Type lll treatment must extend from the deck to the overhead. A coaming must be installed
on the deck and the transmission loss treatment installed behind the coaming. Where no other
insulation is specified at the boundary of the Type Il treatment, the Type Il treatment must be
extended 300 mm beyond the indicated boundary on bulkheads and overheads. When other
insulation is specified at the Type Ill treatment boundary, the wire reinforced lead septum must be
extended 300 mm beyond the boundary on the bulkheads and overheads.

Where Type lll treatment must be installed in wet spaces such as showers, washrooms
and waterclosets, it shall be sheathed with polished CRES, 14 gage minimum. Fasteners for
securing the sheathing must be isolated from the treated bulkhead.

Where Type lll insulation is required, it must be installed behind status boards, control or
switching panels, or equipment mounted on bulkheads, unlike Type | or Il treatment. Exposed
edges of acoustical treatment around air ports, doors and other locations where such edges are
subject to damage must be protected by light "Z" or flat bars. Exposed edges not subject to
damage must be protected with tape as recommended by the manufacturer.

Type IV treatment, where required, must be installed as lay-in panels (in lieu of sheathing
panels) in a sheathing grid system.

Liquid System Treatments. - System flow velocities must be minimized. Piping design
must minimize flow discontinuities in systems and use large radius elbows to reduce flow
turbulence.

Orifices in noise critical systems may not produce pressure drops greater than 2.8 kg/cm?.
Orifices in liquid systems may need to be of the multistage type to meet noise requirements. An
additional control for noise generated by liquid throttling is the cladding of the piping in and around
the noise source area with high transmission loss acoustic materials. All orifices and pressure
reducing valves must be identified and included in the Contractor reports submitted as part of the
Noise Control Program.
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Flexible piping connections must be used to provide piping flexibility and to decrease
transmission of noise through piping connected to resiliently mounted equipment._[NECP 001]
Flexible hose and associated equipment end fittings must be ANSI (non-metric) thread
size.[NECP 001]

[NECP 001]Where resilient pipe hangers are used to support flexible connections to
resiliently mounted equipment, the resilient elements must conform to MIL-M-24476, erMIL-M-
17508 or MIL-M-19379 (BB configuration or equivalent only).[NECP 001]

[NECP 001]Resiliently mounted pipe hangers in accordance with NAVSHIPS 0948-LP-
063-9010, “Noise Isolation Pipe Hanger Design Handbook” must support piping to resiliently
mounted equipment, except that pipe hangers need not be designed for shock. [NECP 001] These
hangers must be installed from the resiliently mounted unit to the first rigid connection, such as a
watertight bulkhead, deck or hull penetration. Components mounted on DIM do not require flexible
piping connections if adequate piping flexibility can be demonstrated.

All flexible piping connections must be identified and included in the Contractor reports
submitted as part of the Noise Control Program.

Hull and Foundation Damping. - The hull, forward and aft bulkheads and underside of
platforms in the Main Machinery Room must be damped by damping tiles, MIL-PRF-23653, Class
2, 13.7 kg/m? with nominal 6.4 mm steel constraining layer. The damping material must be
applied following the procedures given in NAVSHIPS 0939-000-1010, Vibration Damping
Materials - Procedures For Installation, Maintenance, And Repairs. The hull and bulkheads must
be damped from the keel to 500 mm above the full load water line. Any acoustic or thermal
treatment required in addition to the damping tiles must be applied over the damping tiles in the
Main Machinery Room. In this case, the final layer of any required Type Il treatment must consist
of Type Il acoustic treatment in lieu of the specified incombustible board. Type Il treatment may
not be applied in the bilges.

The diesel generator and the propulsion electric motor foundations must be damped with
MIL-PRF-23653 Class 2 damping tiles. The surface density of the tiles (13.7 or 22.0 kg/m?) and
thickness of the constraining layer, if any, must be as determined by Sections 3.2 and 4.4.1 of
NAVSHIPS 0939-000-1010. Areas of the diesel generator and electric motor foundations required
to be damped by NAVSHIPS 0939-000-1010 may be left undamped if such damping interferes
with the installation of the mounting system.

DIM Mounts. — DIM mount design and installation, except as specifically called for herein,
must be in accordance with the DIM Mount Design Handbook (NAVSEA S9073-AA-HBK-
010/DIM).

Flexible Hoses. — Flexible hose assembly design and installation must be in accordance
with the Technical Directive for Piping Devices, Flexible Hose Assemblies (NAVSEA S6430-AE-
TED-010). [NECP 001]For flexible hose installations greater than 65 mm in diameter, General
Rubber Type 1015 expansion joints may be used. [NECP 001] Hose assemblies must be tagged.

073j. Diesel Generator Performance Requirements

The diesel generator sets must be individually compound-mounted with intermediate
masses designed to behave as a rigid mass up to at least 100 Hz. Four individual masses must be
provided for each diesel generator set, with one mass located at each corner of the subbase. The
combined weight of the four intermediate masses under each diesel generator set must have a
total weight equal to or greater than 0.4 times the weight of the diesel generator set, including
subbase.

The first and second stage resilient mounts must be selected such that all mounts are
within their maximum rated load limits and the vertical translational resonant frequency of the
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intermediate masses is equal to, or less than, 12.3 Hz. The Contractor must demonstrate via
measurement or Government-approved calculation that the intermediate masses behave as a
rigid mass at all frequencies below 100 Hz.

The locations of the mounts on the masses must be such that the resonant pitch and roll
frequencies of the intermediate masses do not coincide with any of the exciting diesel generator
tones. Figure 073-1 conceptually depicts how the resilient mounts should be oriented on each side
of one of the intermediate masses (eight mounts for each mass). Four masses for each diesel
generator set will be required.

Figure 073-1. Intermediate Mass Concept

— .
— .

The diesel generator set vibration levels (1 Hz bandwidth) may not exceed those listed in
Table 073-2. These levels must be measured on the subbase, above the compound mounting
system (above mounts) at each corner of the diesel generator sets, operating under load, in
accordance with MIL-STD-740-2. A straight-line interpolation between the points listed in Table
073-2 must be used to establish vibration levels at intermediate frequencies.

The noise control engineering firm must perform the required structural acoustics analyses
of the diesel generator mounting systems. These analyses must establish the intermediate mass
vibration criteria to ensure that the underwater radiated noise requirement is met. These
intermediate mass criteria must be provided to the government prior to factory acceptance testing
of the diesel generator sets. The contractor must conduct factory acceptance tests (FAT) on all
four diesel generator sets and their compound mounting systems prior to installation in the ship to
ensure that both the above mount vibration criteria provided in Table 073-2 and the intermediate
mass vibration criteria established by the noise control engineering firm are not exceeded. The
intermediate mass system need only be tested on the lead ship’s diesel generator sets. Diesel
generator above mount vibration levels must be measured for all ships. The diesel generator set
FAT measurement results must be provided to the government for review prior to installation of the
diesel generator sets in the ship.
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Table 073-2. Maximum Diesel Generator Set Above-Mount
Vibration Levels

Center Frequency (Hz) AdB re: 10° cm/sec’

10 69.6
125 61.0
16 76.4
20 88.9
25 96.5
315 101.5
40 109.8
50 112.9
63 120.9
80 126.4
100 131.0
125 135.0
160 135.0
200 135.0
250 135.0
315 135.0
400 135.0
500 135.0
630 135.0
800 135.0
1000 135.0
1250 135.0
1600 135.0
2000 135.0
2500 135.0
3150 135.0
4000 135.0
5000 135.0
6300 135.0
8000 135.0
10000 135.0

5 073k. Electric Propulsion Motor Performance Requirements

As part of detail design, the Contractor and noise control engineering firm must conduct an
analysis to determine the type of mounting system required for the propulsion electric motor,
including any necessary Isomode-type distributed isolation material (DIM), and/or flexible sound
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isolation propulsion shaft coupling. The vibration levels (1 Hz bandwidth) measured on the feet of
the motor (above mounts) when operating loaded at powers required for ship speeds up to and
including 11 knots, may not exceed those given in Table 073-3. Table 073-3 was devel