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Section 1

General Requirements & General Technical
Specifications

1.1 Intent

The intent of these specifications and the accompanying plans and attachments is to
describe and illustrate the upgrade and refurbishment work required on the F/B CHIEF
SEATTLE. This is a design and construction contract, and, as such, the Contractor is
solely responsible for the development of the design and for providing all engineering,
including documentation and drawings, labor, material, services, equipment, tools,
transportation, and supplies necessary to complete the work in accordance with the
plans, specifications and the terms of the contract.

It is not the intent of these specifications and the accompanying plans and drawings to
include every detail of the work. Specifically, the work items in Sections 5 through 22
have typically been developed only to define the necessary performance or concept.
Accordingly, all other design and details are left for the Contractor to fully engineer and
define in the works drawings and final “as-built” plans referenced in the General
Provisions, Special Provisions and Section 4 of the specifications. Therefore, the
omission, in the specifications and/or plans, of any material or equipment repair or
replacement that would be detrimental to the seaworthiness or the serviceability of the
vessel and necessary for the proper operation of the items installed, the inclusion of
which is in keeping with good shipbuilding practice, shall be provided by the Contractor
at his expense to the satisfaction of the Owner.

These specifications do not cover every minor detail of construction and equipment. The
Contractor shall complete the detail design necessary to upgrade the vessel. The
Contractor shall develop details and provide components that are not mentioned, but are
necessary to construct the vessel upgrades to function as indicated in this specification.
The Contractor shall observe and perform details and processes consistent with course
of performance, course of dealing, and usage of trade. The Contractor shall perform the
designated tasks and modifications described in the Specifications, restore all affected
systems to functional status, and deliver the vessel at Contractor’s facility in cleaned
condition.

The Contractor shall provide all certificates, documentation, labor, trade skills, utility
services, material, equipment, tools, rigging and staging, scaffolding, transportation,
crane service, technical representatives, and supplies necessary to complete the work
detailed in these specifications, except as specifically called out in this specification as
"Owner-Furnished" equipment and material.
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The Contractor shall manage and coordinate the activities of all sub Contractors. The
Owner reserves the right to hire outside vendors and other service providers to complete
work onboard the ship while at the Contractor's facility. The Contractor shall cooperate
and coordinate with the Owner's vendors and service providers. The Contractor shall
immediately resolve any conflicts between the Contractor, Owner's vendors, and service.
The specifications and the drawings are intended to complement each other. Items
contained in one but not the other shall be furnished and installed by the Contractor.
Conflicts shall be resolved on site, on a case-by-case basis, by the Owner's
Representative.

1.2 Principal Characteristics and General Descriptions

The F/B CHIEF SEATTLE, O.N. 674678, was built by Nichols Brothers Boat Builders,
Freeland, WA, and delivered in 1984. The CHIEF SEATTLE is a fully equipped and
operational aluminum-hulled fire-fighting vessel in year-round operation in Seattle,
Washington. The vessel is not ABS classed, and is not USCG inspected. Following are
some principal characteristics:

Length, overall 96'-6"
Length, design load waterline 90'-0"
Length between perpendiculars 85'-0"
Maximum beam at main deck 23-0"
Design draft 7-0"
Depth to main deck 10’-7”
Design displacement 80.1LT
Fresh water capacity 50 gallons
Sewage holding capacity 30 gallons
Fuel oil capacity (@ 95%) 1,425 gallons
Lube oil capacity (@ 95%) None
Salt water ballast capacity None
Regulatory gross tonnage None

The vessel's hull is transversely framed all welded aluminum, configured with the main
deck as the bulkhead deck. There are five (5) transverse watertight bulkheads, at
Frames 1, 4, 6, 13, and 15. The vessel's superstructure is also aluminum. The vessel's
main deck includes an equipment storage room and a medical room. The crew spaces
include a day room and head located in the hold level forward of the engine room.

The vessel is currently propelled by three (3) Detroit Diesel 16V-92, 1,012 BHP each,
high-speed marine diesel engines driving three fixed-pitch propellers through reduction
gears and stern-tube mounted shafting. Steering is via three hydraulic powered spade
rudders located aft of the propellers. Ships service electric power loads are served by
two John Deere diesel-generator sets at 40 kW each, feeding through a conventional
marine electric power and light distribution system.
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1.3 Scope of Work

1.3.1 Work Structure

For budgetary and bidding purpose, the retrofit of F/B CHIEF SEATTLE (as described in
this document) is divided into multiple ‘Tasks’ as described in Section 1.3.3. Each task
is designed to be a stand-alone unit that covers a specific portion of the retrofit.

The Owner reserves the right and the option to delete selective tasks prior to contract
award if deemed appropriate due to budgetary and/or schedule constraints. In the event
that selective tasks are deleted, the Contractor shall modify the construction schedule,
material procurement and labor requirements to perform the remaining tasks and deliver
a fully functional fire-fighting vessel at no extra cost to the Owner.

1.3.2 Options

Multiple ‘Options’ had been developed for this retrofit work: For the purpose of this
Specifications, an ‘Option’ is a collection of one or more tasks that is related to a
particular configuration or functionality of the F/B CHIEF SEATTLE.

The inclusion or exclusion of one or more ‘Option’ in this retrofit work shall be in
accordance to the Owner’s discretion. The Owner’s intention is to re-build the F/B
CHIEF SEATTLE into a complete, integrated and fully functional vessel to perform fire-
fighting missions, regardless which one or multiple ‘Options’ are to be included in the
contract for this retrofit work.

The implementation or inclusion of a particular ‘Option’ may impact one or more tasks
that shall be performed as part of this retrofit. The Contractor shall modify the
construction schedule, material procurement and labor requirements to perform the
remaining tasks and deliver a fully functional fire-fighting vessel at no extra cost to the
Owner

Option A: Task A through Task Q.

Option B: Task R only — new superstructure.
Option C: Task S only — new switchboard.
Option D: Task T only — new workboat.

The intent of ‘Option A’ is to provide new propulsion and fire-fighting capabilities while
expanding the pilothouse to accommodate a new command center. All tasks included in
‘Option A’ are considered integral parts of the retrofit of the F/B CHIEF SEATTLE, even
though the cost of each task is tracked individually for administrative purpose.

The intent of ‘Option B’ is to widen the interior spaces on the Main Deck to
accommodate a new emergency medical space and enhanced equipment storage. Due
to the different structural arrangement, the configuration of the pilothouse in ‘Option B’
shall be significantly different from that of ‘Option A’. ‘Option B’ is an optional work item,
subject to the discretion of the Owner based on budgetary and schedule constraints.

The intent of ‘Option C’ is to replace the existing main switchboard with a new
switchboard and associated electrical fixtures and wiring. ‘Option C’ is an optional work
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item, subject to the discretion of the Owner based on budgetary and schedule
constraints.

The intent of ‘Option D’ is to provide and install a new work boat and modify the launch
and recovery system to suit. ‘Option D’ is an optional work item, subject to the discretion
of the Owner based on budgetary and schedule constraints.

1.3.3 Tasks

Briefly, the highlights of the various tasks that constitute the retrofit of the F/B CHIEF
SEATTLE are as follows:

A New Engines and FIFI System (Section 5 of Specifications).
New Propulsion Engines, Reduction Gear, Shafting and Propellers.
Upgrade Engine Room Ventilation.
New Engine Control Consoles.
New Generator Sets (2 total)
Modify Seachest and Engine Cooling Piping
Modify Fuel Oil System.
Modify Fuel Tank and Add New Local Level Indicator.
Replace the HALON Fire Suppression System with a Pryogen System.
New Engine Exhaust Pipings & Stack
New Fi-Fi Pump Engines & Pumps (4 pumps total)
New Fi-Fi Piping & Spraying System
New FI-FI Piping System Control Panel
New Fi-Fi Seachests
Remove Existing Telescopic Housetop Monitor.
New Housetop Monitor.
Refurbish Five Fire Fighting Monitors. New HPU for Under Wharf Monitors
Remove Existing Forward Deck Locker. (
Modify Existing Forward Foam Tank into Deck Locker.
Install Two (2) New Foam Tanks in Aft. Void.
New Aft Bridge Deck Console.
Degrease & High-pressure Wash Engine Room and Aft Void.
New Alarm System

B Replace Pilothouse Above Bridge Deck. (Section 6 of Specifications)
New Pilothouse with Insulations, Furnishing, Joiner Bulkhead and Ceiling.
New Mast.

New Navigation Aids, Searchlights, Electronics and Radio.
New Consoles.

New Switchboards & Power Panels.

New Windows & (5) Wipers.

New Weather-tight Door on Bridge Deck.

New Power Outlets.

New Alarm Panel and FI-FI System Control Panel(s).
New Ventilation and Front Window Defrosting Systems
New Command Center.

New Marine Grade Heaters.

New Fire Department Radios.
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C Drydock Vessel. (Section 7 of Specifications)
Remove Propellers, Shafts & Rudders.
Inspect Rudders.
Two (2) New Propellers
Assemble Drivetrains and Rudders for Twin-Screw Configuration.
Replace and Repair Hull Plating as Required.
New Shafts, Bearings, Couplings and Modified Shaft Seals.
Install New Grating at Transom.

D Modify Bilge System: (Section 8 of Specifications).
Replace Bilge Pumps, Install Independent Bilge Pumps in Various
Compartments

E Surveillance System (Section 9 of Specifications).
Install Forward-Looking Infra-red [FLIR] Surveillance System.

F Bow Thrusters & Hydraulic System (Section 10 of Specifications).
Degrease and High-pressure Wash Forward Void.
Install Two (2) 55 HP Bow Thrusters & Hydraulic Systems

G Re-Coat Entire Vessel Exterior (Section 11 of Specifications).

H Upgrade Void Space Ventilation as Anti-Condensation Measure (Section 12 of
Specifications).

J Replace Electro-hydraulic Steering Units (Section 13 of Specifications).
Degrease and High-pressure Wash Steering Gear Compartment.
New Steering System for Twin Rudders.

K Install New Decontamination Station, Upgrade Freshwater Storage (Section 14 of
Specifications).

L Create Oil Boom Storage in Forward Void (Section 15 of Specifications).

M Replace Marine Toilet in Crew Area (Section 16 of Specifications).

N Install New Marine Grade Heaters (Section 17 of Specifications).

P Replace Joiner Ceiling in Day Room and Head (Section 18 of Specifications).

Q Replace Two (2) Weather-tight Doors and Frames on Main Deck (Section 19 of
Specifications).

R Option B: Replace Superstructure above Main Deck, Including Construction and
Ouitfitting of a New Deckhouse, Bridge Deck, Pilothouse, Stacks, Mast,
Navigational Aids, Storage Space and Emergency Medical Room (Section 20 of
Specifications).

S Option C: Replace Switchboard (Section 21 of Specifications)
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T Option D: Replace Workboat (Section 22 of Specifications)
In addition, the contractor shall perform the following tasks as part of this retrofit work:

1. Conduct a deadweight survey prior to commencement of the retrofit. Upon
completion of the retrofit, conduct an inclining experiment, and prepare associated
stability calculations, including the preparation of a new Trim and Stability Booklet
for the vessel.

2. All structural, outfit, mechanical and electrical modifications associated with the
above modifications.

3. Testing of all new equipment and demonstration of satisfactory and acceptable
operation to applicable regulatory bodies and the Owner.

4. Preparing complete detail construction drawings, performing all engineering and
design work, and preparing all documentation of the work in accordance with the
requirements of Section 4 of these specifications.

5. Thorough cleaning, surface preparation, and painting of all areas affected by the
work.

6. Remove all piping, wiring, ducting and structural supports that become redundant
or unnecessary as a result of the modifications described in these specifications.

No oral statement of any person shall modify or otherwise affect the terms of this
contract scope of work. Changes to the scope of work shall be made in accordance with
the General Provisions of the contract, as amended by Special Provisions and Addenda.

1.4 Definitions

Contract Drawings. "Contract Drawings" are engineering and architectural drawings
and notes that illustrate contract requirements that may not be changed or omitted
without the express written approval of the Owner.

Guidance Drawings. "Guidance Drawings" are engineering and architectural drawings
and notes that illustrate design features of the vessel, but do not depict, nor are they
intended to depict, all features and details of the systems and structures to which they
relate. Deviations from the guidance drawings must be approved by the Owner.

Owner or Owner's Representative. Where the terms "Owner" or "Owner's
Representative" are used, they refer to the City of Seattle, or its authorized
representative who will have exclusive authority to approve work performed, changes,
substitutions, etc.

Contractor. "Contractor” shall be defined as the company that contracts to perform the
work described herein.

Naval Architect. "Naval Architect" shall be defined as the Owner's naval architect and
refers to Guido Perla & Associates, Inc., Seattle, WA.

Good Shipbuilding Practice. The term "good shipbuilding practice” means
construction to properly engineered and detailed plans, incorporating the specified
components, so as to meet the contract requirements utilizing the best construction and
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testing methods to ensure that the vessel will conform to the intended design. Good
shipbuilding practice presumes that due diligence is exercised in selecting processes
and procedures, applying trade practices, and verifying the quality of the end product.
Good shipbuilding practice refers to processes and procedures endorsed by recognized
technical and professional organizations in the marine industry. Good shipbuilding
practice refers to validated processes and procedures applied by other major
shipbuilders in the manufacture of similar marine structures and vessels. The Contractor
shall discharge its responsibilities for high quality workmanship through competent
supervision and other quality assurance methods. Owner inspection is intended to verify
the proper function of the Contractor's quality assurance methods and is not to be used
as a substitute for in-process control of quality by the Contractor.

Re-delivery. "Re-delivery" or “redelivery” shall be defined as the event when the Owner
issues a written statement (the “acceptance document”) to declare all contracted work
are completed to the Owner’s satisfaction with no deficiencies. Thereafter, the Owner
shall have Fifteen (15) days to remove the vessel from the Contractor’s facility with no
fees and expenses to the Owner. The re-delivery date shall be the beginning date of the
warranty period of the Contractor’s work.

Regulatory Bodies. Wherever the term "Regulatory Bodies" is used, it is to mean the
appropriate ship classification society and recognized national and international maritime
authorities which have rules and regulations which may be applied to a vessel of this
type, service, nationality, and size. In general, while the F/B CHIEF SEATTLE as a
whole is not ABS classed and is not inspected by the USCG, the requirements, design
philosophies and testing outlined in NFPA 1925 (2008) ‘Standard on Marine Fire-
Fighting Vessels’ for a ‘Type II' vessel shall be the principal guidance. Where portions of
the NFPA 1925 are specifically cited as requirement for selected sections of these
specifications, these requirements are paramount, including selective sections of 46CFR
and/or ABS regulations thus incorporated by reference. In addition, the design of
electrical systems and pressure piping systems shall follow the relevant criterion of
46CFR, Subchapter F, Marine Engineering and Subchapter J, Electrical Engineering.

1.5 Technical Contract Documents; Order of Precedence

Drawings and specifications are intended to complement one another. Requirements
detailed in one part, but omitted from others, shall be binding on all parts, as if indicated
in all parts.

In the event of a contradiction in the Contract Documents the dissimilarity shall be
resolved by the following order of precedence:

1) Change Order Statement of Work
2) Contract Specifications

3) Contract Drawings

4) Guidance Drawings

Indicated dimensions on drawings shall take precedence over scaled dimensions.

Piping systems are diagrammatic only. The Contractor shall completely develop piping
system arrangements and details and conduct interference surveys.
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Machinery and equipment will be arranged such that proper clearance is provided for
operating the vessel and performing repairs. The Contractor shall verify dimensions and
sizes from the manufacturers' certified drawings or the actual equipment, to ensure that
any growth in machinery size does not cause interference. The Contractor shall
promptly advise the Owner of any significant size changes. The Owner and Naval
Architect have exercised due diligence and their best efforts to estimate the sizes and
capacities contained in this specification and drawings. It is up to the Contractor to
validate and develop the design and provide appropriate equipment to meet all
operational requirements listed in this specification.

151
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Contract Guidance Drawings

48807-155-01
48807-162-01
48807-163-01
48807-167-02
48807-171-01
48807-182-01
48807-184-01
48807-184-02
48807-184-03

. 48807-184-05
. 48807-184-07
. 48807-184-08
.48807-243-01
. 48807-243-02
. 48807-256-02
. 48807-259-10
. 48807-300-01
. 48807-320-01
.48807-320-01
.48807-422-01
.48807-501-01
. 48807-502-01
.48807-513-01
.48807-513-02
.48807-513-10
.48807-514-01
.48807-522-01
. 48807-522-02
.48807-522-10
. 48807-528-01 Sewage System Diagram
.48807-529-01
.48807-533-01

Pilothouse Structure

Stack Structure

Seachests Modifications

Deck Locker Modifications

Masts Structure

Engine Foundations Modifications
Foundations, Liquid Foam Tanks

Bow Thruster Installation

Oil Boom Stowage

Foundations, Surveillance System
Foundations, Fire Monitor

Surveillance Sys. Sensor Shield
Centerline Shaft Removal

Propulsion Shafting Arrangement
Engine Sea Water Cooling System Diagram
Exhaust Piping Arrangement & Details
Electrical Load Analysis

AC One-Line Diagram

12 V /24 VDC Electrical Power Diagram
Navigation Lights

Machinery Arrangement

Standard Piping Details

Machinery Space Ventilation Diagram
Void Space Ventilation Diagram
Machinery Space Ventilation A & D
Pilothouse Ventilation System Diagram
Fire Fighting System Diagram

Fire Fighting Spray System Diagram
Fire Fighting System Arrangement

Bilge System Diagram
Potable Water System Diagram
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33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.

1.6

48807-541-01
48807-551-01
48807-556-01
48807-556-02
48807-562-01
48807-625-01
48807-635-01
48807-662-01
48807-801-01
48807-835-02
48807-835-61

Fuel Oil Service System Diagram
Compressed Air System Diagram

Bow Thruster Hydraulic System Diagram
Foam Pump Hydraulic System Diagram
Centerline Rudder Removal

Window Schedule

Insulation Schedule

Pilothouse Arrangement

General Arrangements

Weights & Moment Calculations

Speed & Power Estimate

48807-150-B01
48807-155-B01
48807-259-B10
48807-320-B01
48807-501-B01
48807-513-B01
48807-513-B10
48807-514-B01
48807-522-B01
48807-522-B02
48807-522-B10
48807-533-B01
48807-625-B01
48807-635-B01
48807-662-B01
48807-662-B03
48807-801-B01

Deckhouse Structure (Option B)

Pilothouse Structure (Option B)

Exhaust Piping Arrangement & Details (Option B)
AC One-Line Diagram (Option B)

Machinery Arrangement (Option B)

Machinery Space Ventilation Diagram (Option B)
Machinery Space Ventilation A & D (Option B)
Pilothouse Ventilation System Diagram (Option B)
Fire Fighting System Diagram (Option B)

Fire Fighting Spray System Diagram (Option B)
Fire Fighting System Arrangement (Option B)
Potable Water System Diagram (Option B)
Window Schedule (Option B)

Insulation Schedule (Option B)

Pilothouse Arrangement (Option B)

Deckhouse Arrangement (Option B)

General Arrangements (Option B)

General Requirements

The provisions of this section of the technical specifications shall apply to all sections of
the technical specifications and all addenda, appendices and change orders thereto
unless specifically exempted. In the event of a discrepancy between this section of the
General specifications and the provisions of the other sections of the technical
specifications, the provisions of the specific section shall govern over that of the general.

The ship will be delivered to the Contractor’s facility in the “as-is” condition. It is the
Contractors’ responsibility to engineer, remove, modify, repair or replace all systems
necessary to accomplish the contracted work. In addition, it is the Contractor’'s
responsibility to remove all systems, machinery, structure, piping, wiring and ducting,
etc. that will become unnecessary to the operation of the vessel and its systems after the
completion of the contracted work.

F/B CHIEF SEATTLE Retrofit
Guido Perla & Associates, Inc.

RFP #FAS-070111
Project 48807

Page 16
Rev A — Final - 6/29/11





City of Seattle, Dept. of Finances & Administrative Services

The Contractor shall perform all work and details connected therewith to engineer,
construct, equip, outfit, restore, test and document the modified F/B CHIEF SEATTLE to
the satisfaction of the Owner.

Upon acceptance by the Owner in writing, the vessel shall be re-delivered to the Owner
at Contractor’s facility, fully ready for the intended service.

Upon vessel delivery to the Contractor, and until completion of all the work and
redelivery of the vessel to the Owner, the Contractor shall provide all necessary plant
facilities, engineering, labor, services, materials, machinery, equipment, outfit, gas
freeing, spare parts, appurtenances, tools, appliances, transportation, supplies, fuel,
water, power, lighting, air, steam, crane services, lift and disposal services, rigging,
communication, mooring lines, line handling, wharfage, docking and shifting of the
vessel.

The Contractor shall provide the services of manufacturers’ representatives to
accomplish specialized work for which the Contractor does not have adequately trained
personnel. Where installation, adjustments, tests and/or calibration of equipment by a
manufacturer’s representative is required by the specifications, any charges therefore
shall be at the Contractor’s expense, unless it is for the Owner-furnished equipment or
stated otherwise. Charges for services of a manufacturer’s representative required by
the Contractor, but not anticipated or otherwise included in the original contract price,
shall also be at the Contractor's expense.

The Contractor shall obtain all approvals for the work and maintain, without restriction,
existing vessel certificates as may be required by regulatory bodies. The vessel
currently carries a “Certificate of Documentation” issued by the U.S. Coast Guard.

The Contractor shall safeguard the vessel’s machinery and electrical equipment
throughout the overhaul period. The vessels equipment shall only be used upon
approval by the Owner and then, under the supervision of trained and competent
personnel. The Contractor shall protect by masking and other means, all machinery,
equipment, finished surfaces and other items or surfaces requiring protection during the
course of the work.

The Contractor shall at all times, insofar as conditions of the work will permit, keep the
openings of the vessel closed against the weather. Temporary deck openings shall be
bounded by a coaming of sufficient height as to divert any water on the deck from
entering any of the spaces below.

The Contractor shall, within the areas affected by the work, keep all pipe lines drained,
including fixtures, pumps, traps and tanks, to maintain cleanliness, and avoid damaging
piping or fixtures by corrosion or freezing. Any damage caused through the Contractors
neglect or failure to comply fully with this requirement shall be repaired at the
Contractor’s expense, to the satisfaction of the Owner.

1.7 Owner-Furnished Information

While existing vessel drawings may be available for reference, both for purposes of
preparing a bid to work and during the performance of the work itself, they are not to be
considered accurate and complete. The Contractor’s reliance on these drawings will not
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constitute grounds for a change order or claim. The Contractor is strongly encouraged
to perform a thorough shipcheck prior to submission of a bid.

1.8 Rules & Regulations, Standards & Certificates

All work performed on the vessel shall be in compliance with the requirements and
recommendations of the various regulations and standards listed below, insofar as they
may have jurisdiction or application to the hull, tanks, machinery installation, equipment
and all other related items in the affected areas.

>

Washington State Regulations

Applicable State and Local Jurisdictional Regulations

American Institute of Steel Construction (AISC)

American Iron and Steel Institute (AISI)

American National Standards Institute (ANSI)

American Society of Mechanical Engineers (ASME)

American Society of Testing Materials (ASTM)

Federal Communications Commission (FCC)

IEEE, Standard No. 45, “Recommended Practice for Marine Installations on
Shipboard

llluminating Engineering Society, “Recommended Practice for Marine Lighting”
International Rules of the Road

Maritime Administration (MARAD)

. Steel Structures Painting Council (SSPC)

Underwriters’ Laboratories, Inc. Applicable Standards for Electrical Equipment
and Lighting (UL)

United States Department of Labor, “Safety and Health Regulations for
Longshoring”

P. United States Public Health Service (USPHS), including Publication NO. 393,
“Handbook on Sanitation of Vessel Construction” and USPHS/Maritime
Administration’s Joint Publication No. PB 61010, “Ratproofing of Ships” (to entitle
the vessel to receive both a “Deratization Exemption Certificate” and a
“Certificate of Sanitary Construction”) if required.

U. World Health Organization (WHO) “Guide to Ship Sanitation”

NFPA 1925, “Standard on Marine Fire-Fighting Vessels”, 2008 Edition.
Aluminum Association, “Aluminum Design Manual"

American Welding Society (AWS), “D1.2 — Structural Welding Code Aluminum”.
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The word “should”, when used in material incorporated by reference, indicates a
recommendation or that which is advised but not required. The word “shall” or “will”
indicate a mandatory requirement. The word “should” is not be substituted for the word
“will” or “shall”.

All necessary certificates and/or documents covering the approval and indicating
compliance as a result of the contracted work will be obtained by the Contractor and
provided to the Owner.

All fees for testing and certification of materials and equipment furnished by the
Contractor, will be borne by the Contractor. Certificates and documents obtained by the
Contractor and which are required to be mounted or framed aboard the vessel shall be
mounted in existing frames and locations where practical.
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1.9 Materials

All materials, machinery and equipment provided by the Contractor shall be of
commercial marine quality, in full compliance with the specifications and suitable for the
intended use. Unless explicitly stated otherwise, all materials, machinery and equipment
shall be new and unused (except for factory testing), of current manufacture and
currently be supported by spare parts readily available in the United States.

Where required by the specifications to confirm to certain standards and requirements
(such as those of the Maritime Administration, ASTM, AISI or ANSI, etc.), such
requirements shall be clearly indicated on purchase orders.

Gaskets, packing and seals shall be renewed on all machinery, equipment, flanged
piping joints and manholes opened or dismantled by the Contractor during the course of
the contracted work, at no additional expense to the Owner.

No progress payment on a pay item will be made until all material certificates and
approval documents have been received by the Owner for the work for which payment is
being requested.

Unless otherwise specified, all machinery, structure and outfit shall be designed to
withstand the resultant forces of, and properly operate under, the following
environmental conditions:

Permanent list of 15 degrees

Permanent trim of 5 degrees (by bow/stern)

Roll of 30 degrees (each side) with total rolling period of 12 seconds from
horizontal

Pitch of 10 degrees (bow up/bow down) with total pitching period of 8 seconds
Ambient air temperature between 0°F through plus (+) 85°F

Seawater temperature between plus (+) 28°F through plus (+) 65° F

mnmo  ow»

Note: Athwartships and fore/aft inclinations occur simultaneously.

All materials shall be free from imperfections of manufacture and from defects that
adversely affect appearance and/or serviceability. All sharp edges or projections that
constitute, in the opinion of the Owner, a personnel hazard, shall be removed at no
additional expense to the Owner. Ferrous materials required to be galvanized shall be
galvanized, after fabrication of assemblies, by the hot dip process with a minimum of
98% pure zinc. Electro-galvanizing will not be accepted. Damaging galvanizing at joints
between fabricated assemblies shall be repaired in accordance with ASTM A780. In
instances where some types of materials cannot be hot dip galvanized, zinc silicate
coating may be substituted, with prior approval of the Owner.

All aluminum plates and sheets shall be 5083 or 5383, in -H116 or H321 temper meeting
the requirements of ASTM B928/928M and shall be appropriately marked. All aluminum
shapes shall be 6060-T6 or 5086-H111 meeting the requirements of ASTM B221.

Materials referred to herein or on the plans as “CRES” shall be Type 316 stainless steel
of the appropriate ASTM specification for the intended service (e.g., Grade L for welded
assemblies). Except as may be required otherwise by the specifications.
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All pressure grease fittings shall be of Monel. All fittings will be made accessible either
with elbow bodies or extensions and shall be suitable for use with high-pressure grease
guns.

All bolt heads and nuts shall be hexagonal standard type in accordance with ANSI
standards unless otherwise specified. Where required by the regulatory bodies, they are
to be Heavy Series in accordance with ANSI-B18.2.1, Table 3. Lock washers and nuts
shall be provided wherever assemblies or items are bolted to the vessel's structure,
except where the specifications or manufacturer requires other locking arrangements.

Nuts, bolts, washers, fasteners, and fittings throughout the vessel shall be Type 316
stainless steel, unless required for strength and/or otherwise approved by the Owner.

To prevent corrosion between ferrous fasteners and aluminum foundations, isolation
sleeves and washers shall be employed for all ferrous and stainless steel fasteners used
for mounting exterior equipment and in interior spaces where excess moisture is
expected.

The isolation sleeves and washers shall be made of PSI Epoxy Glass G-10, or similar
materials with equivalent mechanical and dielectric strengths.

A vendor contact regarding isolation sleeves and washers is:

Alexa Karmil

Farwest Corrosion Control Company
11604 Airport Road, Suite 300
Everett, WA 98204

Tel: 425 290 8832 ext. 1510

Fax: 425 290 8773
akarmil@farwestcorrosion.com
www.farwestcorrosion.com

All existing nuts, bolts, washers, fasteners and fittings may be cleaned, inspected and
reused when and where they are suitable for the intended usage. The remaining
unused stainless steel fasteners and fittings shall remain the property of the Owner.

The Contractor shall be responsible for the protection, during the work and up through
redelivery bodies, of all material and equipment intended for use and installed aboard
the vessel. Due consideration shall be given to the nature of the item during handling
and storage.

The Contractor shall protect all items with finished surfaces from damage during work.
Although not all-inclusive as to surfaces requiring protection, the protective methods of
Table 1.9-1 shall be followed where applicable, except where alternate protective
measure may be proposed by the Contractor and approved by the Owner. Protective
measures for items not addressed in Table 1.9-1 shall be established by the Contractor
and shall generally be consistent with the level of protection afforded to similar items
included in Table 1.9-1.

The Owner may reject any material and/or equipment improperly stored or handled.
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Material, equipment and surfaces damaged or otherwise marred shall be
repaired/replaced by the Contractor to the satisfaction of, and without additional expense
to, the Owner (see Section 1.19 for specific coating requirements).

Table 1.9-1

Acceptable Methods of Protecting Items with Finished Surfaces

items (switchboards, electrical panels,
controllers, windows, fixtures, artwork,
etc.)

Activity Subject Equipment/Material Required Protection
Welding and | Machinery/Mechanical Equipment Protective Covering; fire
Cutting All Deck Surfaces, Bulkhead-Mounted blanket or other suitable

non-flammable material
approved by the Owner

Movement of
Workers and

Carpeting and Tile

Protective Covering; either
8 mil or thicker plastic with

Materials non-skid texture, hard
Through board, scrap carpet, or
Space rubber matting
Bulkhead-Mounted Items (switchboards, | Protective Covering;
electrical panels, controllers, fixtures, hardboard (delicate items)
artwork, etc.) or cardboard
Handrails Butcher paper/tape
Painting All finished Surfaces Protective Covering; either

8 mil or thicker plastic with
non-skid texture, hard
board, scrap carpet, or
rubber matting

1.10 Workmanship

All workmanship shall be performed to the standards of the commercial shipbuilding

industry. Work shall be sufficient to ensure that the requisite integrity and strength are
maintained, exposed surfaces are smooth, proper fit and alignment are accomplished
and stress concentrations are minimized.

Defects, appearing at any stage of construction through re-delivery of the vessel and the
subsequent warranty period, shall be cause for rejection of the material or work, even

though the material or work had been previously approved as satisfactory. The defect
shall be corrected by the Contractor at his expense.

All damages (e.qg., paint peeled off by barrier tape, nail holes, water damage, broken
glass, etc.) cause during the performance of the work shall be repaired by the
Contractor, to the satisfaction of the Owner, at no expense to the Owner.

Adequate drainage shall be provided in the work areas in places where the accumulation
of liquid is unavoidable.
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1.11 Substitution Of Material

Where a specific brand name and model is specified, followed by the term “or equal”, the
Contractor may submit to the Owner written requests for substitution of materials at least
ten (10) days prior to the due date of the proposal. The request shall include all
relevant data establishing equality or superiority of the substitute as it relates to the
following:

Performance, size, weight, and durability characteristics.

Availability of parts and service in the Pacific Northwest

Requisite agency approvals

Service history/records of the substitute item

Names of the firms who have the item in similar service

An analysis of the effect on vessel weight, center of gravity and stability
Other salient technical data germane to a comparative analysis

@MMOO®>

If requested, the Contractor will make arrangements for the Owner to view the proposed
substitute item in use elsewhere or deliver a sample to the Owner’s office.

The Owner will not consider any request for substitution unless it is in writing and it
includes all information specified herein.

All-inclusive requests will be responded to within seven (7) days of either the receipt of
the request or the Owner’s viewing of the proposed substitute, whichever is later.

The Owner’s determination will be considered final.

It shall be the Contractor’s responsibility to design, integrate, test and incorporate the “or
equal” item in the work. All costs incurred as a result of the substitution, over and above
the cost of the Owner-specified item, shall be the Contractor’'s expense.

No substitution of materials and/or equipment shall be allowed after the award of
Contract.

1.12 Right Of Access

City of Seattle and Seattle Fire Department contract personnel, regulatory agency
inspectors/surveyors, Owner-contracted vendors/subcontractors/suppliers and City of
Seattle consultants, as well as the vessel's crew, shall be granted unrestricted access to
and right to work on the vessel.

Contractors performing work on the vessel under the terms of their subsection will be
required to have their own insurance to cover liability associated with their work. These
contractors will also be required to indemnify the Contractor of liability associated with
their work.

Each contractor/vendor/subcontractor/supplier shall assume all liability, financial or
otherwise, in connection with his contract and shall protect and save harmless the City of
Seattle from any and all damages that may arise because of inconvenience, delay or
loss experienced by him because of the presence and operations of other contractors.
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1.13 Welding and Brazing

Welding and silver brazing shall be done by properly trained and qualified personnel.
The Contractor shall use only welders and welding operators that are pre-qualified by
tests to the satisfaction of the Owner (at no expense to the Owner) for the type of
material(s) and welding process(s) being used. The Contractor shall provide, to the
Owner, welders’ and welding operators’ certificates within 5 days of the vessel’s arrival
at the Contractor’s facility.

Within 15 days of contract award/notice to proceed or upon the vessel’s arrival at the
Contractor’s facility, whichever comes first, the Contractor shall submit “project-specific
welding procedures and sequences” to the Owner, for review and approval. The
submitted document shall identify type and size of electrode or filler metal, current
values, shielding gas and other details of welding and silver brazing processes and
procedures as they relate to the work being addressed.

Structural welding will be carried out in such sequence as to:

A. Compensate for shrinkage as the work progresses
B. Prevent locked in stresses
C. Hold distortion to an acceptable minimum

Structural aluminum may be manual or machine welded, depending on the Contractor’'s
standard practice.

Peening of weld material will not be allowed except as specifically approved by the
Owner. Aluminum to be welded shall be kept entirely free of paint or oil.

All welds shall be neatly finished, with all spatter and slag removed and ground flush
where required.

New welds will be inspected as necessary to satisfy the Owner and regulatory bodies. If
the regulatory bodies or the Owner deem it necessary to increase the area of inspection
because of the discovery of unsatisfactory welding, all such additional inspections will be
at the Contractor’s expense.

Welding procedures and inspections shall be in accordance with the ABS Rules for
Material & Welding, 2006, Part 2, Chapter 5, Appendix 1, (Aluminum Welding in Hull
Construction).

Weld inspections shall occur prior to any painting of welds and shall be made by either
visual, radiographic, ultrasonic, hydrostatic, air magnetic tests, separately or in
combination, as required by the Owner. All weld inspection equipment, inspection
equipment operators and materials shall be furnished by the Contractor, at no expense
to the Owner. No weld inspection shall take place without 24-hour notification of same.

Any internal/external defects or other welding deficiencies found to be unsatisfactory to
the Owner shall be corrected by the Contractor and re-inspected/tested (the test method
to be determined by the Owner), at the Contractor’s expense.
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For carbon steel parts that are not galvanized, continuous welding for sealing purposes
shall be performed on both sides of structure and attachments exposed to the weather.

1.14 Access and Maintenance Requirements

The machinery and equipment installed by the Contractor shall be located and
supported so as to permit access to all parts for operation, inspection, maintenance and
repair without disturbance of other new and existing structure and equipment. Typically,
access shall be by means of permanent ladders, doors, manholes, scuttles, and/or
bolted plates. New battens, gratings, and protective casings around pipes shall be made
readily removable. All access closures shall be provided with proper gaskets, cover
plates, fasteners, hinges, hasps and locks, as appropriate.

Restriction of access openings by pipes and valves or other items will not be acceptable.
All trunks, casings and enclosures shall be large enough to facilitate servicing of piping
manifolds and similar appurtenances.

No construction shall preclude access for examination and/or maintenance of any
space/compartment.

Special care shall be exercised in the location of access holes to double bottoms,
machinery or equipment foundations and other places difficult to reach.

Permanent fittings shall not be installed in a manner to restrict routes for removal of
machinery and equipment.

Controls and valves shall not be located in areas rendered inaccessible by the
positioning of other fittings.

Fittings, piping, machinery/equipment components and/or structure shall not be installed
in such a manner as to hinder the free passage of, or cause injury to, an upright
individual walking along normal ship’s routes.

1.15 Vertical/horizontal Clearance

Unless otherwise specified, the minimum headroom in new or modified spaces shall be
6 feet 9 inches. The Owner may approve deviations from this requirement on a case-by-
case basis where this minimum headroom requirement is demonstrably impractical.

In locations where existing structure does not satisfy this requirement and the
specifications do not require modifications, the Contractor shall not undertake to rectify
headroom deficiencies.

New equipment installations and modifications required to be performed shall not reduce
the clear width of any walkway, corridor or ladderway unless otherwise specified.

1.16 Removals, Relocations, Alterations, and Interference
Resolution

It is the Contractor’s responsibility to effect all removals, relocations and alterations as
required by the drawings/plans, specifications and Contractor-provided working drawings
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(Owner/regulatory body approved), diagrams and sketches. Where structure or
equipment interferences require deviation from the drawings/plans, specifications,
working drawings, diagrams and/or sketches, such deviation shall only be made with the
approval of the Owner. Any such deviations will be at the Contractor’s expense.

All interferences in way of the contracted work shall be removed by the Contractor.
Such removals are considered incidental to other items of work and no separate
payment will be made therefore. Interferences may include, but are not limited to,
bulkheads, ceilings, overhead panels, primary structure, other machinery/equipment,
piping, valves, ventilation ductwork, insulation, deck coverings, electrical cabling/support
structure, lighting, receptacles and fittings.

The Contractor shall provide alternative service for systems which are rendered “out of
service” through removal of mechanical, electrical and/or piping interferences.

All items removed as “interferences” shall be retained for reinstallation with the exception
of those items not required for the vessel as modified, in which case the Contractor shall
obtain, in writing, from the Owner, approval to discard same.

Items discarded are the sole responsibility of the Contractor.

It is the Contractor’s responsibility to properly handle and store those items retained for
reinstallation. Any loss, damage or deterioration resulting from improper handling and/or
storage is the responsibility of the Contractor and shall be corrected to the satisfaction of
the Owner.

Upon completion of adjacent work elements, all previously removed interferences shall
be reinstalled, tested and demonstrated to prove the material condition and operability of
reinstalled items and systems at least equal to that prior to removal.

Alterations made to strength members shall maintain the structural integrity of the
original installation and are to be accomplished to the satisfaction of the Owner.

1.17 Vibration and noise

The Contractor is cautioned to pay particular attention to the design, construction,
material and equipment of the new or modified portions of the refurbished areas to
minimize vibration and noise, both airborne and structural.

It is the Contractor’s responsibility to locate and correct unsatisfactory vibration and/or
noise arising during tests/trials or subsequently during the warranty period, which can be
attributed to the design or construction of the contracted work.

1.18 General Structural Requirements

The following general requirements shall be applicable to all the structural modifications
described in these specifications.

All new materials, including plates, shapes, welding electrodes, etc., used in ship’s
structure, shall be compatible with the existing vessel material. All shell plating is
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aluminum alloy 5086-H116, per ASTM B 928, and shall be replaced with same.
Structural angles shall be replaced with aluminum alloy 5086-H111 per ASTM B 221.
Metallurgical test reports and manufacturer’s certificates of compliance shall be obtained
at the Contractor’s expense and provided to the Owner.

Material, workmanship and welding procedures shall comply with the requirements of
this section.

All completed structure areas of work shall be thoroughly cleaned, primed and finish
coated in accordance with the requirements of this section and Section 1.19.

Care shall be taken to obtain good alignment of structural members, particularly were
such members oppose each other on opposite sides of bulkheads or decks. In such
cases, misalignment exceeding half the thickness of the thicker member shall be
considered cause for rejection. Where discontinuities are unavoidable, suitable brackets
or other reinforcement shall be installed.

Workmanship shall result in fair lines and smooth surfaces.

Sharp and ragged edges or corners of structure which are unsightly or which could
cause injury to personnel shall be removed, ground smooth, or sniped. In any spaces or
areas that could trap liquids, adequate limbers shall be provided to ensure effective
drainage.

Proper drainage of all new structural members shall be provided.

All burning of notches and holes in the structure shall be carefully laid out and shall be
regular in outline with jagged edges removed and with rounded corners. Semicircular
“rat holes” shall be provided in framing members in way of passing welded seams or
butts in the attached plating.

Where it is necessary to provide holes for passage of wiring, piping or ductwork through
structural members, compensation shall be provided where appropriate. In general, if
such holes remove more than 30 percent of the depth of the web of a member and/or if
they are unfavorably located, reinforcement will be required. Where reinforcement is
required in way of penetrations of decks, shell bulkheads or framing members, the use
of doublers shall be avoided in favor of insert plates or reinforcing rings. Wherever insert
plates are used, rounded corners with a radius of not less than 3 inches shall be
provided. Cuts in strength decks or the shell shall be curved at the corners with a radius
of 1/8 the transverse dimensions of the opening. Trunks and coamings in general shall
be worked with corners rounded to a 3-inch radius minimum. In longitudinal structural
bulkheads and in deckhouse sides the radii shall be 1/8 the vertical dimensions but need
not exceed 6 inches. In main transverse structural bulkheads the radii shall be equal to
1/20 of the vertical dimensions of the cut but radii need not exceed 6 inches and shall
not be less than 1 inch.

Openings in structural members shall be cut as near to the neutral axis as possible,
reinforced as necessary to maintain the structural strength of the member, and well-
rounded so as to reduce stress concentration.
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All new disturbed penetrations of fire boundaries shall be collared and insulated on both
sides of the fire boundary and at all penetration intersections and as otherwise
necessary to meet their particular classification and regulatory body requirements.

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

In the fabrication and erection of hull structure, discontinuities, undercutting, notches or
other mechanical damage, which might initiate or propagate cracks in the structure shall
be eliminated or repaired.

New and reinstalled existing structure shall fit tightly without excessive buckles, kinks or
other surface irregularities. Dimensional tolerance, fit, alignment and finish of new
structure shall be in accordance with approved working drawings.

The Contractor shall take every precaution to keep distortion and welding stresses to a
minimum. Correcting excessive unfairness in aluminum plating by local spot heating
and quenching is not recommended, and must be approved by the Owner on a case-by-
case basis.

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

Where foundations and other structural members are prefabricated in a shop or
assembly area, they shall be well supported and stiffened as necessary to avoid buckled
surfaces or other objectionable irregularities and to maintain the required limits of
fairness. Fitting prefabricated structures to the vessel shall employ a proven and
documented welding sequence to avoid warping and stress concentrations.

Clips, lugs and temporary handling fittings and padeyes used for erection purposes shall
be removed as work progresses in such a fashion so as to not damage plating or other
structural members. All pitting, gouging or other damage resulting from improper
removal shall be repaired by welding and grinding.

The Contractor shall prepare a drawing (or drawings), including calculations, of
temporary shoring, stiffening, or intended means of load distribution as the calculations
show are required to adequately support the vessel’s structure in the vicinity of
temporary access openings.

In way of major structural modifications and all new foundations, the Contractor shall use
insert plates where the thickness of the deck or bulkhead needs to be increased.
Doubler plates will not be allowed in these locations.

1.18.1 Foundations

The Contractor shall design and provide foundations for all new and relocated machinery
and equipment. Appropriate support structure (brackets, etc.) shall be provided for all
new equipment, such as electrical panels and instrumentation, regardless of weight.
New or modified foundations and support structure shall be provided for relocated
machinery and equipment.
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The Contractor shall provide containment coamings around all equipment where oil
leakage may occur.

All foundations shall meet the following criteria:

A. Foundation design shall provide adequate strength to support and maintain
alignment of the mounted equipment in its operational mode. Loadings to be
considered in design of foundations shall include:

a. Dry weight of equipment

b. Weight of fluids

c. Dynamic loadings induced by equipment in operation

d. Weights of supported ancillary components and/or systems (e.g.
wiring, piping, control equipment, safety shields)

e. Ship motions

B. Foundations shall be adequately supported by and braced to the vessel's
structural members, headers and chocks shall be provided as required.
Foundations shall not be attached directly to unsupported plate.

C. Design of foundations shall provide for alignment and such other special
criteria as may be specified by the equipment manufacturer or regulatory
bodies.

D. Design foundations shall permit equipment access as required, and access
for maintenance of foundations and adjacent hull structure. Pockets and
inaccessible places where corrosion cannot be controlled or where dirt and
debris can accumulate shall be avoided.

E. Foundations shall incorporate suitable supports so as to prevent excessive or
unusual vibration under the normal range of vessel operating conditions.

1.19 Surface Preparation & Painting

The intent of this section of the specifications is to define the coating systems to be
used, the surface preparation required and the work to be accomplished with respect to
painting in the modified and refurbished areas.

1.19.1 General

The Contractor shall prepare a schedule of surface preparation and painting for approval
by the Owner, describing interior and exterior surfaces of the ship that are affected by
the work items and as specified below. The schedule shall provide for the preparation of
surfaces, including mechanical cleaning of corroded or polluted areas, and application of
coating systems in accordance with the requirements of this section for the following
surfaces:

A. All new structure, machinery, equipment, piping, foundations, lagging and
all related materials normally found coated in marine services, or
consistent with current coating scheme on the F/B CHIEF SEATTLE.

B. All surfaces exposed in way of removed insulation and paint
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C. All existing surfaces disturbed by the contracted work

D. Other areas specifically addressed by the tasks described in this
specifications

The Contractor’s proposed color scheme for painting machinery and equipment shall be
included as part of the surface preparation and painting schedule. It is recommended
that the color preferences of the Owner be solicited during the development of the
schedule in order to minimize the need for subsequent revisions. Finish colors shall be
coordinated with the existing color scheme and shall be approved by the Owner. All
existing markings on the hull and superstructure shall be preserved, renewed or
reproduced.

All coating systems shall be applied in accordance with manufacturer’s
recommendations and under the guidance and supervision of the manufacturer’s field
service representative.

The paints employed in a given coating system shall be from the same manufacturer.
For coating repairs on existing structures, the new coating shall match exactly the
existing paints and systems used by the Owner, in order to ensure compatibility and
avoid future maintenance discontinuities.

Except as noted below, all coating products used on the F/B CHIEF SEATTLE shall be
manufactured by the International Paint company (part of Akzo Nobel).

A vendor contact regarding the coating product is:

Scott Webster

International Paint LLC

1541 South 92nd Place, Suite C

Seattle, Washington 98108

Telephone: 206 763 8003

Fax: 206 762 5239

E-mail: Scott.Webster@internationalpaint.com

All superstructure exterior surfaces, except the weather decks, shall be provided with a
Sterling linear polyurethane coating.

A vendor contact regarding the Sterling coating product is:

Mark Billingsley

Sterling Chemical Coatings, Marine Division
St. Louis, MO

Tel: 561-704-1139

Email: sterlingcoatings@yahoo.com

The Owner's decision shall be final as to whether or not a proposed coating or systems
is equal to the International Paint, Sterling and other systems delineated in Section 1.19.
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Items and materials that would be damaged by surface preparation technique shall be
carefully protected. Special care shall be taken to avoid contamination of adjoining
spaces, machinery and equipment. Any equipment damaged or contaminated shall be
promptly repaired, replaced or cleaned to pre-existing condition at the Contractor's
expense.

All exposed piping and ventilation openings shall be covered and protected from
sandblast material.

Where windows, portholes, doors and louvers are to be installed on the superstructure,
the respective openings shall be prepared and the full coating system applied and cured
prior to installation of these items.

Where any coating has been damaged by welding, burning, or other causes, as a result
of the contracted work, the damaged area shall be disk sanded, solvent wiped and a full
coating system built up. Overlaps between existing and new coating systems shall be
feathered to provide a smooth finish at the transition.

Items and materials such as name plates, identification labels, valve stems, fire hoses,
nozzles, sprinkler heads, brightwork, glass and trip which would have their function or
appearance degraded by paint shall be carefully protected to keep them free of paint. If
any paint is applied to such items by accident, it shall be immediately and carefully
removed.

Film thickness shall be specified in Section 1.19.4 for the CHIEF SEATTLE’s standard
coating systems. Where both film thickness per coat and the number of coats are
specified, both requirements must be met.

Galvanized surfaces that are required to be painted, shall be thoroughly cleaned with
solvent and then etched and flushed, or lightly sand swept, as recommended by the
coating manufacturer.

Prior to the application of coating materials, all surfaces shall be dry and free of foreign
matter such as dirt, dust, crayon marks, oil, grease, mill scale, residual abrasive, rust (or
corrosion products), salt deposits, and weld spatter.

Welds requiring testing by air-and-soap-bubble test, hose test or fill test shall not be
coated until the tests are complete.

Before application of any follow-on coat, all bare or lightly covered spots in the previous
coat shall be cleaned and built up to the required thickness. Surfaces shall be kept dry
during the coating process and during the drying period. Scuppers and drains shall be
sealed or extended as required to prevent moisture/water contamination during the
drying period.

Solvents used for thinning and clean-up shall be in strict accordance with the coating
manufacturer’s recommendations.

Coatings shall not be applied at ambient or surface temperatures less than the minimum
application temperature recommended by the manufacturer for the particular coating
involved, nor shall any coating be applied when the dew point temperature is equal to or
greater than the surface temperature of the surface to be coated.
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1.19.2 Surface Preparation

Surface preparation shall be defined by the Steel Structure Painting Council (SSPC).
Visual Standard SSPC-VIS-1-89 is invoked and will be used to judge the adequacy of all
surface preparations. Although this standard was developed for steel, its use for
aluminum is acceptable in describing the method of surface preparation, level of
cleaning, and height of surface profile. Itis also a standard with which local contractors
and vendors are familiar.

Prior to preparing, all sharp edges, weld splatter, temporary fittings, etc., shall be
removed so that no projections exist which would penetrate the coating film. Power
tools used in preparation work shall be operated in such a manner that no burrs or sharp
ridges are left on the surface and no sharp cuts are made in the aluminum. All surface
cleaning shall be done with non-metallic (not bearing iron or iron oxides) grit, sanding
pads, grinding wheels, and brushes.

Immediately after preparation, all surface contaminates shall be removed and the
appropriate primer or tie coat applied before environmental contamination or surface
condensation (on metal parts) can occur.

All areas prepared must be inspected and approved by the Owner prior to application of
any coating.

Prior to sandblasting inside any interior compartment (including the engine room and
voids), all equipment within that compartment shall be covered, sealed and protected
from dust and blast grit prior to any sandblasting operation inside that compartment.
The protection shall be removed only after all sandblast debris and dust on all interior
surfaces in the compartment have been removed and after all painting operations have
been completed.

No sandblasting shall be allowed inside the engine room after any of the six (6) new
engines are placed inside the engine room.

Prior to sandblasting on any part of the vessel (regardless of location and
compartments), all air intake and exhaust paths connected to the engine room shall be
covered and sealed off to prevent ingression of dust and grit debris.

All exterior hull and deck areas, where it is required to remove all the finish down to the
bare metal, shall be prepared according to the following specification: 100% abrasive
blast with non-metallic media, to achieve complete removal of paint and corrosion, and a
profile of 1.5 to 2.0 mils, per SSPC-SP-6. Apply coating before any oxidation can form
on the surface.

All exterior house side and top areas, receiving spot cleaning shall be prepared
according to the following: Localized spot power tool cleaning to SSPC-SP-11, to
remove all loose paint, damaged paint, bubbled paint and corrosion, using non-metallic
power tool cleaning devices. All blasted and recoated areas shall be transitioned to
unblasted areas using mechanical means to provide a feathered appearance. Prior to
re-application of paint, no more than 8 mil of existing paint shall remain in transition
areas. Coatings shall be feathered to match existing coatings.
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Apply coating before any oxidation or condensation can form on the surface.

1.19.3 Faying Surfaces

Suitable means are to be taken to avoid direct contact of faying surfaces of aluminum to
other metals. When such faying surfaces occur in hull construction, suitable non-wicking
and non-water absorbing insulating tapes or coatings are to be used. Other types of
joints between aluminum and other metals may be approved in certain applications.

Suitable means, such as special pipe hangers, pipe liners, isolation bolt inserts, etc. are
to be used to avoid conductive connections between aluminum hulls and non-aluminum
piping systems. Where watertight integrity is required, such as when piping passes
through bulkheads, decks, tanktops, and shell, special fittings will be required to
maintain isolation between dissimilar metals.

Bearing areas such as engine beds, pump foundations, propeller shafts, rudders and
other appendages of metals other than aluminum are to be suitable isolated by such
means as hon-metallic bearing casings, non-conductive packing (not containing graphite
or other conductors), or suitable tapes and coatings.

Aluminum in contact with wood or insulating type materials is to be protected from the
corrosive effects of the impurities in these materials by a suitable coating or covering.
Any adhesives that may be used to connect insulation to aluminum are to be free of
agents that would be corrosive to aluminum.

1.19.4 Paint Specifications

1.19.4.1 Hull Below Waterline, Exterior, Including Bow Thruster Tunnels and
Appendages.

Surface Preparation:

1. Blast to SSPC-SP6 per Section 1.19.2, 100% bare metal.
Coatings:

Intershield 300V, color Bronze @ 6.0 MDFT

Intershield 300V, color Aluminum @ 6.0 MDFT

Interspeed 640, color Red Antifouling @ 6.0 MDFT

Interspeed 640, color Black Antifouling @ 6.0 MDFT
Markings: Hull & draft markings - Interthane 990, color White, 2.0 MDFT

1.19.4.2 Hull Exterior, Between Main Deck & Waterline
Surface Preparation:
1. Blastto SSPC-SP6 per Section 1.19.2, 100% bare metal.
Coatings:
Intershield 300V, color Bronze, 6.0 MDFT
Intershield 300V, color Aluminum, 6.0 MDFT
Interthane 990, color Black, 3.0 MDFT
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Markings: Ship’s name, hull & draft markings - Interthane 990, color White, 2.0
MDFT

Ground Tackles on Main Deck: Interthane 990, matte finish, color Black, 2.0
MDFT.

1.19.4.3 Superstructure Exterior, Vertical & Inclined Surfaces, Excluding Decks

Sterling linear polyurethane coating, as manufactured by Sterling Chemical
Coatings, of St. Louis, MO shall be applied to all the exterior inclined and vertical
surfaces above the main deck, except the exposed weather decks (Bridge Deck
and Pilothouse Top).

Cosmetic fairing shall be kept to minimum except where necessary to produce a
good coating. The use of fairing compound and the areas of applications shall
be approved by the Owner.

Surface preparation, the mixing and application of the Sterling coating shall be in
accordance with Appendix A.

Selected areas shall receive additional coats over the superstructure’s top coat:

Exposed FI-FI Piping: Include fire monitor nozzles, gloss finish,
color Red, 2.0 MDFT.

Stack: Gloss finish, color Red, 2.0 MDFT.

Bridge Deck Coaming: Approximately 6” tall, roughly in-line with toe

rail and wrap around entire Bridge Deck,
gloss finish, color Red, 2.0 MDFT.

House Markings, Front “FIRE RESCUE" gloss finish, color Red, 2.0
MDFT.
House Markings, Sides: Seattle Fire Department Logo, gloss finish,

Red and other colors, 2.0 MDFT
Aft Bridge Deck Console: Gloss finish, color Red, 2.0 MDFT.
Underside of Visor: Matte finish, color Black, 2.0 MDFT.
Visor, Outboard Exterior: Gloss finish, color Red, 2.0 MDFT.

1.19.4.4 Exterior Horizontal Surfaces Without Non-Skid, Main Deck and Above
Surface Preparation:
1. Apply GMA571 degresser cleaner. Do not allow to dry.

2. Ultra high pressure fresh water wash to remove cleaner salts, slime,
contaminants and fouling.

3. Spot power tool clean to SSPC-SP3 all areas of corrosion, blisters,
loose and lifting paint. Feather edges to tight intact coating.

Coatings:
Spot coat, Intershield 300V, color Bronze, 4.0 MDFT
Stripe coat, Intershield 300V, color Aluminum, 4.0 MDFT
Spot coat, Intershield 300V, color Aluminum, 4.0 MDFT
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Full coat, Interthane 990, gloss finish, color White, 2.0 MDFT,

1.19.4.5 Non-Skid Deck Surfaces, All Decks (Except Manhole Covers)
Surface Preparation, Main Deck Only:
1. Main Deck only: Blast to SSPC-SP6, 100% bare metal.
Surface Preparation, Bridge Deck & Pilothouse Top:

1. Ultra high pressure fresh water wash to WJ-2L or SSPC-SP6, 100%. For
water wash, use fan jet tips at minimum 3500 psi to remove salts, slime,
contaminants and fouling.

Coatings :
Full coat, Intershield 300V, color Bronze, 4.0 MDFT
Full coat, Intershield 300V, color Aluminum, 4.0 MDFT

Broadcast Interzone 1000 non-skid (7754D) over 300V aluminum epoxy
(while wet)

Full coat, Interthane 990, buff, 3.0 MDFT
1.19.4.6 Interior, Main Deck and Above

Surface Preparation:
1. Apply GMA571 degresser cleaner. Do not allow to dry.

2. Ultra high pressure fresh water wash to remove cleaner salts, slime,
contaminants and fouling.

3. Spot power tool clean to SSPC-SP3 all areas of corrosion, blisters,
loose and lifting paint. Feather edges to tight intact coating.

Coatings :
Spot coat, Intershield 300V, color Bronze, 4.0 MDFT
Stripe coat, Intershield 300V, color Aluminum, 4.0 MDFT
Spot coat, Intershield 300V, color Aluminum, 4.0 MDFT
Full coat, Interthane 990, gloss finish, color White, 2.0 MDFT, except:

Pilothouse window mullions above window sill: Interthane 990, matte finish, color
Black, 2.0 MDFT.

1.19.4.7 Steel Furniture
Touchup bare or damaged spots. Baked enamel finish.
Interprime CPA series primer
Interlac CL series finish

1.19.4.8 Machinery Iltems (pre-painted)
Touchup bare or damaged spots.
Interprime CPA series primer
Interlac CL series finish
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1.19.4.9 Machinery Items (primed)
Touch-up bare or damaged primer Interprime CPA series
2 coats Interlac CL Series 1.5 MDFT

1.19.4.10 Machined Surfaces

Unpainted machinery parts, interior and exterior shall be protected against
corrosion and deterioration during construction of the vessel and before being
placed in service. If the preservative applied by manufacturer is removed for any
reason, the Contractor shall re-apply the same where necessary.

1.19.4.11 Wood Shelving and Cabinets
Coatings :
Interlac 679, color Varnish, MDFT 1.5
Interlac 679, color Varnish, MDFT 1.5

The Owner shall provide the color requirements for final (top) coats.

1.19.4.12 Woodwork

Three coats 858 Interlac Super Spar Varnish, sanded smooth between coats.

1.19.4.13 Steel Pipe Surfaces - Pre Construction Weldable Primer (except
exhaust pipes)

Surface Preparation:
1. Blast to SSPC-SP6 per Section 1.19.2, 100% bare metal.
Coating:

Apply 1 full coat Interplate 997 @ 0.6 MDFT, follow-on coatings in
accordance to locations.

1.19.4.14 Engine Room Piping

Piping in the engine room shall be painted to match the system and color of the
adjacent machinery space structure prior to color-coding. Flexible hoses shall
not be painted—otherwise; piping systems shall be painted white and shall be
color-coded with striping at 6' maximum intervals, as follows:

Compressed air Yellow

Seawater Gray

Fresh water Green

Lube oil Red

Hydraulic oil Blue

Fuel OIl Black

Bilge Orange

HALON or CO, Brown

Heating water Silver
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Foam Lime Green

Listed colors may be modified by the Owner. Piping systems not listed shall not
be color-coded.

Subject to Owner’s approval, industrial self-sticking pipe banding vinyl tapes with
flow arrows could be used in lieu of paint.

1.19.4.15 Manhole Covers

All 15"x23” quick-acting manhole covers shall be bare aluminum, not to be
painted.

1.19.5 Inspection

The Contractor shall test wet film thickenss and dry film thickness with non-destructive
measurement apparatus. Wet film thickness shall be measured with calibrated gauges.
Dry film thickness shall be measured with certified ultrasonic instruments. Instrument
calibration certificates shall be submitted to the Owner on demand.

The Contractor shall test for coating wet and dry film thicknesses with and submit
certified report of the results to Owner.

1.19.6 Ceiling and Joiner Panels

Where ceiling and joiner panels are disturbed, the surfaces shall be locally repainted or
restored to match the original surface and existing finish.

1.20 Piping Modifications

This section contains general requirements for the various ship's piping systems and
appurtenances. Additional requirements for specific piping systems are given in
applicable specification sections and referenced guidance drawings. The respective
piping systems installed on the ship shall have the necessary pumps, piping, valves,
regulation valves, safety valves, relief valves, flanges, fittings, pressure and vacuum
gauges, liquid level indicators, thermometers, etc., for safe and efficient operation of the
vessel. System design, material selection, installation, and testing for piping systems
installed on the vessel shall comply with best commercial marine practice.

The contract guidance drawings are not intended to provide the exact routing or length
of piping or fittings nor the exact location of such items and devices. Equipment and
piping shown on the piping system guidance drawings are generally laid out
diagrammatically and, unless specifically dimensioned or detailed, may not indicate all
fittings, interference, hardware or appurtenances that are required for a complete
operating installation or intended final locations.

The Contractor shall design and fabricate piping systems to run as directly as practicable
with a minimum number of bends and fittings and with sufficient joints to provide for
expansion, removal, inspection, servicing and replacement of piping, valves, fittings, and
equipment. Hot water piping shall be provided with sufficient bends to permit thermal
expansion without overstressing the pipe, equipment or structure.

Piping system design and installation shall permit:
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Free passage along walkways and ladder ways.

Free access to perform operational and routine maintenance.

Free access to all doors, hatches and openings.

As much as is practicable, be free of interference to the ready removal of the
vessel's equipment and of system components.

The Contractor shall design and fabricate all piping systems to meet the following
general requirements:

Piping systems shall be sized in accordance with accepted fluid velocity criteria as
noted below. Flow turbulence shall be minimized by: restricting the flow velocities;
elimination of abrupt changes of pipe diameters in piping runs and connections;
through the incorporation of gradual transitions in diametrical changes; and the use
of long-radius bends and swept tees, wye’s, and lateral type fittings where feasible.
The use of mitered joints or mitered fittings shall not be permitted unless specifically
approved.

Maximum allowable velocities in piping systems;
Suction Piping = 3 x (square root)D
Discharge Piping = 5 x (square root)D

Piping shall be run to minimize cutouts in the ship's structure.

Where piping penetrates a watertight bulkhead, deck or tank top, a penetration fitting
with proper structural reinforcement shall be provided to ensure the watertight
integrity of the structure. The plating or bulkhead inserts shall not form part of a joint
or piping. For non-aluminum piping, mechanical seal, such as the CSD sealing plug
manufactured by CSD Sealing Systems of Northumberland, United Kingdom.

Where piping penetrates a fire-tight bulkhead, deck or tank top, a penetration fitting
with the same fire rating as the fire-tight bulkhead, deck or tank top, shall be provided
to ensure the fire-tight integrity of the structure. The plating or bulkhead inserts shall
not form part of a joint or piping.

Piping systems shall be designed and installed for easy access to valves and
components for both operation and maintenance. Valves that are located in the
engine room below floor plating shall be accessible via hinged access panels in the
floor plates with finger lift holes. Where practical, access shall be designed to
conform to Section 7 of ABS Guidance Notes for The Application of Ergonomics to
Marine Systems.

Overboard hull penetrations shall be of the insert type as dimensioned in ASTM F
994 for type Il penetrations. This standard is written for carbon steel overboard
discharge hull penetrations and is only to be applied regarding the size and thickness
of the inserts used. Variations from this standard due to the construction material
being aluminum shall be allowed on a case-by-case basis, as approved by the
Owner. Penetrations shall be constructed from an aluminum alloy which is
compatible with the hull.
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e Overboard shut-off valves shall be located as close as feasible to the hull plating.
Overboard hull piping (outboard of the shut-off valves) is to be Sch. 80 aluminum
alloy compatible with the hull.

e Garlock EZ-Flo style 206 or equal flexible couplings shall be used for cooling water
connections that are 2%2" and over. All other piping connected to reciprocating or
belt driven machines shall have flexible hoses with 37° swivel end fittings on both
ends, maximum length of 24 inches.

o All flexible hoses and couplings shall be qualified to SAE J-1942 for the intended
service. Hoses shall be rated for the maximum allowable working pressure of the
system with allowance for surges and be suitable for the system operating
temperature range. The use of double 90° elbows is not allowed on hose
assemblies.

e All piping must fit without springing or forcing into place and flange faces must be
parallel (plus 173, inch, minus 0) before bolting.

o Fuel and lubricating oil piping shall be routed away from engine exhaust pipes.
Avoid routing pipes near electrical equipment as much as possible, and in no case
shall flanges or joints be located over electrical equipment.

e Hydraulic oil piping shall be pickled and flushed to ISO code 17/15/12.

e Piping in each gravity drain system shall be sloped at least %" per foot, so as to drain
naturally to the low end.

o Pockets in piping systems shall be avoided; each system shall be provided with
fittings, valves or traps to enable complete drainage of pipes. Where pockets do
occur, bosses and valves or screwed plugs, as allowed by the specific section
requirements, shall be fitted for draining.

e Sounding tubes, air escapes, weather deck drains and valve operating rods shall be
located behind the face of stiffeners and frames where practicable.

¢ Thermometer and pressure gauge connections shall be incorporated per the
Contract Guidance Plans. Thermometers shall be installed in thermal wells.

e Pressure gauges shall be provided with a root valve at the pipe connection. Gage
root valves shall comply with the system material specifications.

e Piping systems shall be designed for machine bending of pipe to the requirements of
46CFR 56.80-5.

» Bilge and ballast branches and tank suction connections shall have a suction
bellmouth or pipe reducer with the inlet diameter not less than 1Y times the pipe
diameter-

e Where called out in this specification, valve locks shall be designed and fabricated
per, ASTM F 993.

o All sea water piping systems be fabricated from either stainless steel 316L or glass
reinforced epoxy resin, Smith Fibercast Green Thread or equal.
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e After installation, all piping systems shall be hydrostatically tested to the test
pressure as indicated on each diagram, and operationally tested to verify system
function in accordance with each applicable Specification section.

1.20.1 Takedown Joints

The Contractor shall provide takedown joints per the Material Schedules in the Contract
Plans and the following additional requirements. Inclusion of a material type in the
following description does not imply that it will be used in the refurbishment.

o Where flanges of dissimilar materials join, they shall have a flat face and shall be
sealed with a full-face gasket.

e Where flanges of dissimilar metals join, the joining bolts shall be installed with
isolation inserts.

e Unions in metal piping shall be ground joint type.

¢ Unions shall not be installed in piping systems behind linings, false ceilings or in
other inaccessible locations.

e Takedown joints in soft copper tubing shall be SAE 37° flare type, with long nuts.

1.20.2 Permanent Joints

The Contractor shall fabricate and install permanent piping joints meeting the
requirements of the Contract Guidance Drawings and 46 CFR 56.30. Pipe welding and
brazing shall comply with 46 CFR §856.70.

1.20.3 Cleaning and Flushing

All piping, piping appurtenances, and associated equipment shall be thoroughly cleaned
after fabrication. Flux shall be removed from brazed systems. After installation and
pressure testing, each system shall be thoroughly cleaned of all foreign material utilizing
the system's normal medium or an approved substitute. Prior to final assembly, internal
surfaces of newly fabricated fuel oil, lube oil, and hydraulic fluid piping shall be cleaned
by acid pickling (or by other approved means to remove scale and contaminants), oiled
to prevent corrosion, and preserved. All pickled and oiled piping shall have their ends
sealed after cleaning until installation to preserve the interior pipe surfaces.

Prior to flushing activities, such units as auxiliaries, heat exchangers and control valves
having in-line mechanisms capable of trapping, or being affected by the carry-over of
foreign matter, shall either be removed or blanked-off and bypassed.

Unless otherwise specified, system cleaning shall be accomplished using independent
flushing machines and system fluids or other approved medium at normal pressures,
and at a velocity greater than the normal operating system fluid velocity. Temporary
jumpers shall be installed so that all portions of the system are flushed. Fit temporary
strainers in systems where required while systems are being flushed. Temporary
strainers shall be lined with ten (10) micron filter bags (five micron for fuel and hydraulic
systems), and shall be inspected every two (2) hours during flushing activities. Clean
temporary strainers periodically while changing filter bags, and continue flushing until it
is demonstrated that two (2) consecutive bags show no signs of dirt, scale and/or foreign
material. Cleanliness for hydraulic systems shall be as specified in the applicable
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specification sections. Sumps, tanks and equipment which cannot be adequately
flushed, shall be hand cleaned and inspected prior to service.

After system flushing, drain all flushing medium. Open and manually clean affected
sumps and tanks with lint-free rags or other suitable wiping material to remove all traces
of residual contamination and oil. Close the sumps and tanks utilizing new gaskets and
fill with new, clean operating fluid as required.

Piping systems or affected sections shall be re-flushed after any modifications.

1.20.4 Pipe Hangers

The Contractor shall design and install piping systems that are adequately supported by
hangers suitable for the material and service.

Pipe hangers shall meet the intent of ASTM F 708, except that the pipe hangers
themselves will be fabricated from either aluminum or stainless steel. Stainless steel
hangers shall be bolted to aluminum lugs welded to the vessel’s aluminum structure.

The Contractor shall adjust the design, spacing, and installation of pipe hangers as
necessary to provide an installation suitable for carrying the weight of the pipe and its
contents, including dynamic loading imposed by the operating conditions of the vessel
and to prevent damage from vibration and thermal expansion.

Hangers shall be attached to the pipe with bolted clamps and welded to ship structure at
stiffeners or beams. The Contractor shall position pipe hangers to prevent strain where
piping is connected to machinery. Hangers shall not be attached by welding directly to
pipes or to un-stiffened structural plate or to the vessel's shell. In no case shall there be
direct contact with carbon steel and aluminum.

Hangers supporting hydraulic system piping shall be isolated to minimize noise
transmission to structure.

Where dissimilar materials occur or where hangers support plastic or copper pipe,
hangers shall be lined with approved isolation material.

For exhaust piping and all stainless steel piping, hangers shall be stainless steel, bolted
to aluminum lugs welded to the vessel’s structure. For aluminum piping, hangers may
be as above, or alternatively aluminum welded to the vessel's structure.

For hot engine piping, including exhaust and jacket water systems, flexible hangers shall
be provided to accommodate thermal growth along with flexible pipe connections to the
engine. Flexible hangers generally shall be rigid in directions other than parallel to the
pipe axis. Exhaust hangers shall thermally isolate the exhaust pipe from the ship's
structure.

1.20.5 Piping System Test

Unless otherwise stated, the Contractor shall hydrostatically test all piping system to 1.5
times the design pressure of the respective systems. For piping that operates with
atmospheric pressure (such as tank vents, drains, etc.), the system shall be tested to the
design head of the tanks which they are connected to, or 2 psi, whichever is greater.
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Piping system could be tested in sections or segments with proper isolation.

Machinery with a maximum pressure rating less than the specified piping system test
pressure shall be isolated from the test pressure.

All piping system shall also be operationally tested. Pump tests shall include verification
of rotation and valve operations in all operating modes.

All media used in piping system tests shall be compatible with the intended fluid and
application of the particular piping system. System flushing and cleaning shall be
required if the test media is not compatible with the intended system application.

1.21 Pumps

The Contractor shall provide motor driven pumps with a marine type motor, flexible
coupling, (if not a close coupled unit), and mounted on a common base. Final alignment
is to be witnessed by Owner after installation. Pumps with inlets and outlets 22" and
over shall be flanged, equal to "ANSI" standards.

Pumps shall generally meet the requirements of the applicable specification section and
the Contract Guidance Drawings. Pumps will be suitable for the intended service and
shall provide the required performance in the system, as detail designed by the
Contractor.

Pump materials shall comply with the applicable specification section. Unless otherwise
specified, pumps handling seawater shall have wetted parts of bronze, Monel, or 316
stainless steel. Non-wetted parts such as pedestals or brackets may be of steel. Screws,
keys and washers shall be Monel or 3I6 stainless steel.

Unless otherwise specified, pumps handling fluids other than seawater may be bronze or
ductile iron with ductile iron, bronze or 316 stainless steel impellers, wearing rings and
shaft sleeves and steel rotors.

1.21.1 Pump Characteristics

The Contractor shall provide and install independently mounted pumps per the pump
tables referenced in the Contract Guidance drawings. Pumps not identified in the
drawings shall be Contractor provided per the requirements of this specification. The
Contractor shall review all specified pump discharge pressures for compatibility with the
detail designed piping systems.

1.21.2 Pump Requirements

1.21.2.1 Centrifugal Pumps

The Contractor shall size centrifugal pumps to prevent overloading under any condition
of operation. Except where specified, the Contractor shall avoid orifices in piping to
balance flows or keep the flow within acceptable piping velocities and pump ratings.

Close-coupled pumps shall be designed and installed so that impellers and the motor
assembly may be removed without disturbing the suction or discharge piping.
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Frame mounted pumps shall be bolted to the base and shall be equipped with coupling
guards. Couplings shall be Falk, Woods, Lovejoy, Dodge Paraflex or equal.

Unless otherwise specified, horizontal close-coupled pumps are preferred where
possible.

Pumps shall be fitted with mechanical seals. The pump manufacturer shall provide the
mechanical seals as suitable for the intended service.

1.21.2.2 Rotary Pumps

Rotary pumps shall be of the helical-screw, herringbone gear, vane or cam type with
mechanical seals. Pumps shall be horizontal base mounted with flexible coupling and
electric motor. Pumps shall not turn faster than 1800 RPM. Coupling guards shall be
provided. The pumps shall be provided with internal relief valves.

1.22 Valve Details

The Contractor shall provide and install valves per the Piping Requirements tables in the
Contract Plans and the following additional requirements:

e All valves at exterior locations shall have stainless steel bodies.
e Bronze body valves are not acceptable.
¢ Ductile iron body valves are not acceptable.

e Valves shall meet manufacturer's recommendations for intended service. Ball valves
shall be full flow three-piece swing out type with Teflon seats and seals, such as
Worcester series 59, or equal.

e In general, globe or angle valves shall be used where throttling is needed.

o Butterfly valves may be used where specified provided the material suits the
system's fluid and maximum operating temperature. Only lug body butterfly valves
shall be used on sea chest shell connections. Butterfly valve body and disk
materials shall be as specified in the guidance drawing tables. Valve stems shall be
type 316 stainless steel. Valve seats shall be Buna N in water service, Viton in
diesel oil and lubricating service, or as required to suit the service intended.

e Only valves with flanged connections shall be used at seachests and shell
connections.

e Globe valves shall be installed with line pressure under the disc.

e Spindles, seats and discs of valves shall be corrosion resistant materials. Stop and
check valves shall have renewable discs and seats. Gate, globe and angle valves
shall be right hand closing when facing the end of valve stem and shall have either a
rising stem or an indicator to show whether the valve is open or closed.
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e Gate, globe and angle valves 2Y2" and above shall be flanged with bolted bonnets
and stuffing boxes.

e Valves under the engine room floor plates or in other inaccessible locations shall be
provided with permanently attached reach rods, operable from the deck plates with
means to indicate the valve position. Valve handwheels and rising stems shall not
protrude above the floor plates in hormal walking areas.

¢ Reducing valves shall be internal pilot operated, suitable for dead-end service,
similar to Fisher or Leslie Mfg. Co.

The Contractor shall identify all valves with valve label plates manufactured and
engraved per ASTM 992. Remote operated valves shall be identified, with plates at the
remote handwheel or deck box location and at the valve. Valves located beneath
grating or floor plates shall be labeled at the valve and adjacent structure above the floor
plates or on the access cover. Label plates shall list the function of the valve and be
secured to the handwheel or adjacent structure. Handwheel labels shall be disc type
engraved brass or stainless steel.

1.23 Machinery Space Gratings and Floor Plates

The Contractor shall design and install grating, platforms, and deck plates as necessary
for convenient safe access and operation of all machinery, apparatus and controls.
Deck plates shall be installed throughout the engine room. Deck plates shall be located
close in around each engine, reduction gear, and generator set to allow easy access for
service and maintenance. Deck plates shall be raised anti-slip pattern, %" aluminum.
Plating shall be supported on 242" x 2¥" x %" aluminum angles, fitted with ¥4" stainless
steel flat head machine screws, countersunk into the floor plates, near the corner of
each plate. Floor plate support angles shall be padded to minimize vibration. At the
floor plate boundaries the angle shall be inverted to provide a bounding edge. All floor
plate edges shall be supported with structural angles. Deck plate sections shall be sized
for convenient handling by one man and shall not be larger than 10 ft>. Sharp edges on
deck plates and supports shall be ground smooth.

Deck plates need not be installed where not already existing, such as in the void spaces,
unless new equipment or capabilities are added, for example the bow thruster, new foam
tanks, and forward void boom storage.

Hinged plates with CRES labels and flush type grabs shall be provided for access to
equipment and valves below the deck plates. Valve handwheels and rising stems shall
not protrude through the floor plates in normal walking areas. Coaming bars shall be
fitted around permanent openings. Supports and coaming angles shall be bolted where
necessary to permit removal for overhaul or removal of machinery.

1.24 Personnel Protection — Machinery

The Contractor shall design, arrange, and install machinery guards to protect personnel
working in way of operating machinery. Shafts, shaft couplings, flywheels and other
rotating or exposed machinery shall be protected with removable aluminum guards.
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Guards shall be plate, expanded metal, or bars as appropriate. Minimum metal
thickness shall be 1/8". Guards shall be installed using stainless steel fasteners.

1.25 Piping Insulation
1.25.1 General

The following describes the thermal and anti-sweat insulation to be applied to all piping
systems that operate over 120°F and below 65°F, and acoustic insulation for hydraulic
piping. In general, piping under engine room floor plates need not be insulated.
Asbestos or asbestos containing materials shall not be used. Piping insulation and
lagging in accommodation, service and control spaces shall be approved incombustible
materials that meet 46CFR 164.009 and 46CFR 164.012. Elastomeric foam plastic
insulation shall not be used in these spaces. Except as otherwise specified, installation
and materials shall meet the requirements of ASTM F-683.

1.25.2 Engine Exhaust Piping Insulation

The Contractor shall provide and install removable insulation blankets on all engine
exhaust piping and silencers, elbows, flanges and expansion joints. Exhaust blankets
shall be fabricated from 2" thick needled glass mat, JPS Tempmat, or equal, with a
stainless steel mesh interior liner and a fluorocarbon coated fiberglass grey cloth exterior
liner, and fastened using stainless steel hooks and lacing.

1.26 Working Fluids
1.26.1 General

In general, working fluids include one charge of all oils, lubricants, coolants, fresh water,
potable water, antifreeze and fluids required for proper functioning of all machinery
aboard the F/B CHIEF SEATTLE, plus the foam concentrate described in Section 5.9.10
of these Specifications.

All working fluids for new equipment shall be in accordance with the manufacturers’
recommendations, and shall be supplied by the Contractor.

Whenever practical, the selection of working fluids shall be in line with the City of
Seattle’s effort to reduce carbon footprint, and also to reduce potential hazards to the
environment in the event of spillage.

It is the Owner’s desire to use one fluid for similar functions in different systems (e.g.
hydraulic fluid, engine lube oil, antifreeze) wherever it is practical to do so.

The Contractor shall provide a list of working fluids to be supplied with the new
equipment for Owner’s review and approval. The list shall include make and type,
chemical properties, operating temperatures and other data relevant to the service
intended.

1.26.2 Required Quantities of Working Fluids

Prior to the commencement of sea trails and at the time of re-delivery to the Owner, the
Contractor shall furnish the following working fluids, primed all associated piping
systems and fill the respective tanks to the following capacities:
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e One charge of all oils, lubricants, coolants, fresh water, potable water, antifreeze
and fluids required for proper functioning of all machinery aboard the F/B CHIEF
SEATTLE.

¢ Foam tanks: filled with foam concentrate to 95% full (see Section 5.9.10).
e Fuel tank: filled with 1,400 gallons of marine diesel fuel oil
e All fresh water tanks: filled to 90% full.

e Engine coolant systems & expansion tanks: filled to appropriate levels with
suitable mix of water and antifreeze.

e Hydraulic reservoirs: 100% working capacity.

1.27 Spares

The Owner’s required minimum spare parts associated with each task are described in
the Specifications for the individual tasks. The spare parts described in the
Specifications for each task shall be supplied by the Contractor and delivered to Owner
as part of the task.

In addition, the Contractor shall obtain listing of manufacturers’ recommended spares for
all new equipment associated with each task and submit to the Owner for information
and review. All spare parts not included in the Specifications for each task shall be
approved by the Owner prior to purchase and shall be subjected to Change Order.
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Section 2

General Services

2.1 Intent

The intent of this section of the specification is to describe general, administrative and
temporary services that the Contractor shall provide during the execution of the work.

2.2 Owner Furnished Material

This section only applies if there is owner furnished material or equipment provided as
part of this contract.

Owner-furnished material will be delivered or made available to the Contractor at his
place of business. The cost of handling and placing all materials after they are delivered
to the Contractor shall be considered incidental to the Contract price for the item in
connection with which they are used and no separate payment will be made thereafter.

The Contractor shall receive, transport, inspect for transit damage, check for agreement
with bills of lading, insure, protect during construction, provide secure storage for and
install aboard the vessel, the aforementioned Owner-furnished material. An inventory of
Owner-furnished material, as received by the Contractor, shall be provided to the Owner.

The Contractor shall be held responsible for all Owner-furnished material delivered to
him. Deductions will be made from any moneys due him to make good any shortages
and deficiencies, from any cause whatsoever, and for any damage that may occur after
delivery and for any subsequent demurrage charges. Material or equipment damaged
through improper storage or handling shall be replaced with new at the Contractor’'s
expense.

The Owner may reject, for use on the project, any of the aforementioned material and /or
equipment improperly stored or handled by the Contractor.

2.3 List of Owner-Furnished Equipment

In general, all existing equipment that are slated for re-use, refurbishment and/or re-
installation shall be considered as Contractor-furnished equipment and shall be the
responsibility of the Contractor.

Specifically, the following items shall be furnished by the Owner and delivered to the
Contractor’s facility at no expense to the Contractor:
1. The SeaFLIR Il system as described in Section 9.4.

2. Selected outfitting items in the Emergency Medical Area as described in Section
20.8.2.2.

3. Two (2) 4" refurbished manual monitors on Bridge Deck aft as described in
Section 5.4.2.3.
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2.4 Temporary Services

The Contractor shall provide and install, at a minimum, the following services for the
vessel at the Contractor’s facility (either berthed or drydocked) from the delivery date to
the re-delivery date:

1. Minimum 440 to 460 volt,50 amp three phase AC electrical power, with supply
cables, to the vessel's shore power box located on the main deck. The existing
shore power breaker on the vessel is sized for 100 amps.

2. Adequate fire lines and “red heads” as required by the Security and Safety Section;
and, on the day of the vessel’s arrival at the Contractor’s facility, along with the
Contractor’s approved fire plan, a meeting with the local fire chief responsible for
emergency response to the vessel, the purpose of which will be familiarization with
the vessel and discussion of fire fighting procedures. (The Contractor’s failure to
effect such a meeting and have in place an approved fire plan will mandate an
Seattle Fire Department 24 hour emergency response team consisting of 2
individuals per 8 hour watch (shipboard). All associated costs (to the nearest half-
day) will be borne by the Contractor until the required meeting is effected.) The
Contractor shall provide one fire line, connected to one of the CHIEF SEATTLE's
shore connections. This line shall be able to charge the ship’s fire main by the
turning on of one valve, which is to be located adjacent to the shore connection. The
Contractor may not waiver from the fire plan or modify the fire protection system for
the vessel without prior written approval from the Owner.

3. A properly rigged and lighted gangway, with safety net, to the vessel (either berthed
or dry-docked). Additionally, a second means of safe egress shall be provided while
the vessel is dry-docked.

The Contractor shall ensure that the vessel’s interior ambient temperature is maintained
high enough to provide freeze protection to all ship’s piping, tanks, and equipment. The
Contractor shall provide adequate sources of heat to prevent moisture accumulation in
all interior spaces. Any damage to the vessel due to the loss of proper heating will be the
responsibility of the Contractor.

2.5 Security and Safety

The Contractor shall provide and maintain an adequate watchman service, commencing
upon the vessel’'s arrival at the Contractor’s facility and continuing through re-delivery of
the vessel to the Owner. The watchman service will include a “roving patrol” at regular
intervals to monitor the vessel for pilferage, damage and fire.

The Contractor will be held responsible for and make good, at his expense, any and all
damage of whatever nature and/or loss to the vessel, and /or its machinery, stores,
outfit, furniture and furnishings, spare parts, tools and removable equipment while the
vessel is located at its facility.

During the contract performance period, the Contractor shall provide and be solely
responsible for all fire fighting protection on board the vessel as may be required by
various regulatory bodies, including the local fire department and port authority.
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Within 15 calendar days of contract award, the Contractor shall submit, for review and
acceptance, a Fire Plan based on NFPA 312. The Fire Plan shall contain, as a
minimum, the following information:

1. The Contractor’s personnel responsible for implementation of the Fire Plan.
2. Detailed procedures to be followed in the event of a shipboard fire.

3. The location and capabilities of Contractor-supplied fire-fighting equipment.
4. The designated ‘Competent Person’ per NFPA 312.

5. The ‘Marine Chemist’ per NFPA 312..

All cases where torch cutting or welding is being carried out, a Contractor-provided,
properly equipped fire watch, whose sole duty is fire watch, is required to be present. In
cases where hot work is being performed on an interior bulkhead, a fire watch shall be
maintained on both sides of the boundary. Fire watches shall remain on site after
completion of hot work until the affected surface and adjacent material have cooled
significantly to preclude all opportunity for fire, but in no case will this time be less than
30 minutes. The Contractor shall schedule fire watches and monitor the proper
placement of same. The Contractor’s failure to do so will result in the Owner’s halting all
work, at the expense of the Contractor, until the Owner is satisfied that the Contractor
will comply with fire watch requirements.

No burning or welding will be allowed in tanks, bilge pockets or any other location where
petroleum products or explosive gases have been present or which have been closed to
the atmosphere until they are thoroughly cleaned and declared “gas-free,” safe for hot
work, and safe for human occupancy by a certified marine chemist (this work is
considered incidental to other items of work and no separate payment will be made
therefor). The Contractor shall provide all work required to achieve the required degree
of cleanliness, the services of the marine chemist, and the work (including personnel)
required to maintain the area safe while hot work is in progress.

The Contractor shall obtain and maintain up-to-date copies, a copy of which shall be
provided to the Owner, of the marine chemist’s test certificates depicting the current
status of unsecured tanks and voids in accordance with OSHA regulations and as
outlined herein. In addition, copies of the test certificates and summary sheets certifying
the status of all opened tanks and voids shall be posted by the Contractor at the
following locations during all times that the tanks and voids are not bolted closed:

Each access gangway to the vessel (summary sheets)

Each unsecured tank and void (individual certificates)

The Contractor shall protect dangerous areas such as access openings in the deck with
suitable temporary handrails and take all necessary and reasonable safety precautions

to prevent injury to any person who may enter the work area for any reason.

The name(s) and telephone number(s) of the Contractor’s safety representative(s), ship’
superintendent(s) and project manager shall be provided, in writing, to the Owner and
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posted at the four locations referenced above prior to the commencement of any work to
ensure 24 hour communication capabilities for safety related issues.

2.6 Scrap and Salvage

All materials and equipment “ripped” out, removed, and designated as scrap shall
become the property and responsibility of the Contractor with the exception of the
following:

All unused, used, loose and/or excess stainless steel fasteners
One (1) rudder

One (1) air compressor.

Designated fluids as described in Section 3.3.

One (1) Stang 8" fire monitor (currently at housetop)

Salvaged electronic equipment as listed in Section 6.4.1

The above items, with necessary accessories, shall be carefully removed in re-usable
condition, crated, securely packed, and turned over to the Owner.

If the Owner decides to scrap the salvaged items described above and have them
disposed of at the Contractors expense, the Contractor shall be notified in writing.

If the Owner decides to add items to the list of salvaged items described above prior to
the equipment’s removal, the Contractor shall be notified in writing. Any additional
expenses incurred by the Contractor due to such salvage work shall be subjected to
negotiation.

2.7 Hull Protection

Rigid control of welding and grounding shall be maintained for the protection of the hull,
it's systems and appendages. Control shall be maintained during the entire time the
vessel is in the custody of the Contractor, whether waterborne or in dry-dock.

To ensure proper protection of the vessel, the following minimum requirements shall be
adhered to:

1. Any welding power source used on the vessel shall not be used for any other vessel
or structure.

2. Ground (return) cables attached to the vessel shall not be grounded to any other
vessel or structure.

3. All welding cables, electrodes and grounds shall be completely insulated and rigged
in such a manner as to preclude any contact with water.

4. Grounding lugs shall be tightly secured to grounding plates and contact surfaces
shall be thoroughly cleaned to base metal.
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2.8 Weight Estimate and Weight Control

It is the intent of this contract that the vessel be re-delivered to the Owner in a stable and
upright condition. Since the F/B CHIEF SEATTLE is a Fire Fighting vessel, maintaining
her cargo carrying capacity (fuel, fire fighters, liquid foam concentrate, fire fighting
equipment, safety gear, oil spill boom, and consumables) is of paramount importance to
the Owner. The Owner expects the Contractor to control the weight growth and center
of gravity shift of the vessel so as not to adversely affect the vessel’'s cargo carrying
capacity and prevent the development of an excessive permanent list an/or trim.

A constraint on vessel draft and trim is the stern swim step and boat launch ramp. The
vessel's design draft must be maintained in order to facilitate the safe use of these
mission critical features.

Additionally, the Owner will consider alternative materials and construction techniques
that minimize weight growth including, where appropriate, change orders.

The Weight Control Plan shall include the efforts the Contractor will undertake to
effectively counteract any weight growth and adverse shift in the center of gravity during
the refurbishment.

Within 30 calendar days of the contract award/notice-to-proceed date, the Contractor
shall submit for the Owner’s review, a Basic Weight Estimate consisting of:

¢ All removal and installation of weights and their centers of gravity.

e A summary of the total removal and installation of weights and their net centers
of gravity.

o The effect of the modification weight on the lightship weight and vertical center of
gravity.

o If required, a fixed ballast plan including recommendations as to type and
location of any new ballast.

Weight data shall include the actual weights and centers of gravity of newly installed,
relocated and removed items, including operating fluids and similar material relating to
normal operation of machinery. In cases where accurate data are not available, the
Contractor shall estimate the weight and center of gravity.

Within 15 days of the contract award/notice-to-proceed date, the Contractor shall submit,
for the Owner’s review, the Weight Control Plan. The Weight Control Plan shall fully
describe the Contractor’s procedures for monitoring and controlling the changes to the
vessel's weight and center of gravity as the modifications proceed during the contract
period. The submittal will include a sample daily log sheet of weight on/weight off. The
Weight Control Plan shall provide that removal and installation of items which are
expected to weigh more than 150 pounds will be weighed and their weights and centers
of gravity recorded. The Weight Control Plan shall also provide for the submittal of a
weight control report to the Owner citing any deviations from the Basic Weight Estimate
and recommended corrective actions.
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The Contractor shall revise the Basic Weight Estimate monthly (commencing with the
vessel's arrival at the Contractor’s facility), incorporating the information resulting from
the monitoring procedures in the Weight Control Plan and provide the Owner with
revised monthly estimates for review.

The Contractor shall prepare a final Basic Weight Estimate with the vessel's new
lightship weight and centers of gravity. The Basic Weight Estimate shall be submitted to
the Owner prior to the stability test discussed in Section 4.9 of these specifications.

When submitting for approval, in every case, the Contractor shall itemize the weight and
center of gravity impact. Additionally, where such impact involves departures from the
values contemplated in the Basic Weight Estimate, the Contractor shall itemize and
describe the ramifications of such departures in a letter of transmittal.

2.9 Drydocking
See Section 7, Drydock Work

2.10 Inspection

All work under this contract will be subject to the inspection and approval of the Owner,
and all other applicable regulatory bodies. Owner and regulatory body representatives
shall have free access to the vessel and the Contractor’s plant at all times for the
purpose of inspecting materials and work in progress.

The Contractor shall pay for all regulatory fees that may arise as a result of the review or
approval of the modifications or work described by this Contract.

The Contractor is responsible for properly presenting all completed work for acceptance
inspection and for giving adequate notice to the Owner and regulatory bodies that the
work in question is complete and is ready for inspection. Acceptance by agents of the
regulatory bodies is mandatory, but only preliminary. Final acceptance may be
determined only by the Owner.

Inspections, tests, measurements or other acts or functions performed by the Owner are
to be recognized as being for the sole purposes of assisting the Owner in determining,
with reasonable assurance, that the rate of progress and quality of work, as well as
guantities and quality of materials, comply with the contract. Such acts or functions shall
in no manner be construed to relieve the Contractor from determining to his own
satisfaction that he is in full compliance with the contract requirements at all times; nor to
relieve him of responsibility for the work assigned to him by the contract.

Work and materials not meeting the contract requirements shall be made good.
Unsuitable work and materials shall be replaced, notwithstanding that such work or
materials may have been previously inspected or that payment therefor may have been
included in a progress estimate.

If the Owner requests it, the Contractor shall remove or uncover portions of the
completed work as may be directed. After examination, the Contractor shall restore said
portions of the work to the standard required by the contract. If the work thus exposed
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or examined prove acceptable to the Owner, the uncovering or removing, and the
replacing of the covering or the making good of the parts removed, shall be paid for by
the Owner at actual labor rates. If the work so exposed or examined prove
unacceptable to the Owner, the uncovering or removing, and replacing of the covering
and the making good of parts removed, shall be at the Contractor’'s expense.

Failure of the Owner to discover material not in accordance with the contract shall not be
deemed as acceptance of such work or materials or as a waiver of the provisions of the
contract. No payment shall be construed as acceptance of the work or of material not in
accordance with the contract.

2.11 Gas-Freeing Of Tanks/Voids

The Contractor shall provide all labor and materials necessary to certify gas-free and
safe for hot work in all tanks, voids, bilges, and other normally closed and unventilated
spaces to which entry is needed. Other areas affected by the work for which such gas-
freeing is otherwise normally performed shall also be gas-freed.

All existing oily bilge water and subsequent accumulations of oily bilge water shall be
properly disposed of by the Contractor in accordance with local and federal
environmental regulations using Contractor-furnished equipment.

The Contractor shall obtain and maintain the necessary gas-free certifications for the
affected spaces and areas and post the necessary hazard warning and “Safe for
Hotwork” and “Safe for Entry” signage at entrances to the tanks, voids and other work
areas.

2.12 Compartment Close-Outs

After all work on the vessel is substantially complete, each compartment in the vessel
affected by the contracted work shall be inspected with an Owner’s Representative
present to check fixtures, lighting, HVAC controls, cable penetrations, labeling, coatings,
joiner doors outfitting and other miscellaneous items in the compartment. These
inspections shall take place prior to replacing the overhead panels.

After the inspections of a particular compartment have been proven satisfactory to the
Owner, the compartment shall be “closed out” by locking or otherwise preventing general
access to the space.

Completion of all compartment close-out inspections shall be a prerequisite to
acceptance of the vessel by the Owner for re-delivery.

The status of compartment close-outs shall be an item of discussion at the progress
meetings.

2.13 Vessel Condition Video

The Contractor shall produce video images showing the existing condition of the vessel
in all intended work areas prior to commencement of work. The Contractor shall provide
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a copy of the digital file(s) of the video images to the Owner within two (2) days of the
following events:

e Vessel's arrival at the Contractor’s facility.
o When the vessel is in drydock with the underwater hull above water.

2.14 Progress Meetings

The Contractor will conduct weekly progress meetings with the Owner. Such progress
meetings shall commence upon the arrival of the vessel at the Contractor’s facility.

The Contractor shall prepare an agenda before each progress meeting providing
synoptic statements of progress made since the last meeting, current and pending
activities, current and potential problem areas that could affect project cost or
scheduling, and inspections planned for the following week. Each week’s agenda shall
also include review of the status of the Project Schedule, Section 4.3; Plan Schedule,
Section 4.4; Material Control Schedule, Section 4.5; and Compartment Close-Outs,
Section 2.12. A copy of the agenda shall be provided to the Owner not less than 24
hours prior to each scheduled meeting date.

2.15 Field Office

This work shall consist of furnishing and maintaining facilities specified in the contract for
use of the City of Seattle project administrative personnel for the duration of the project.
Facilities shall be in such condition as to render them fully usable for the specified
service. Maintenance shall be adequate to preserve the utility of the facility and shall
include heat, electricity, water and any other services required to make the facility fully
operable. All facilities shall remain the property of the Contractor upon completion of the
work.

The Contractor shall furnish and maintain a suitable office for use by the City of Seattle
for the duration of the construction work. The field office shall be available for
occupancy, upon the vessel’s arrival at the Contractor’s facility through one (1) week
after the vessel's redelivery. Such office may be a part of the Contractor’s buildings.
The office shall be equipped with complete sanitary facilities (such sanitary facilities shall
be located within the confines of the office or accessible without having to go outside),
including hot and cold potable water. The office shall have a minimum of 75 square feet
of floor space (excluding the sanitary facility). The office shall be provided with 120-
volt/60-cycle power, adequate electrical outlets, access to fax machine and internet,
electrical lighting, heating/ventilation/air conditioning, weekly janitorial service and daily
trash pick-up.

2.16 Payment Schedule
2.16.1 Major Equipment & Long Lead Items

Owner shall reimburse the Contractor for the purchase and progressive payments of the
following major equipment and long lead items. The Contractor shall make the
necessary payments to the equipment vendor and then submit proof-of-payments to the
Owner. The Owner shall reimburse the Contractor within 14 days after receiving each
proof-of-payment.
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The major equipment and long lead items shall include the following:

Propulsion engines
FIFI pump engines

FIFI pumps
Generators

Propellers

Shafts

Bow thrusters

Steering gear
Switchboard (Option C)

2.16.2 Milestone Payments

Based on the Contractor’s proposal, adequate funds shall be set aside for the purchase
of the equipment described in Section 2.16.1. The remaining funds shall be distributed
in accordance to the following milestone events:

Percentage Milestone Event

10% Notice to proceed.
10% Begin fabrication of superstructure (and deckhouse).
15% Complete removal of superstructure (and deckhouse).
15% Complete equipment removals in the engine room.
15% Major equipment in place inside the engine room.
15% Supersturcture (and deckhouse) installed on vessel
10% Start sea trials
10% Acceptance at Contractor’s facility
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Section 3

Vessel Delivery and Redelivery

3.1 Intent

The intent of these specifications is to describe the requirements for vessel delivery,
completion of work and redelivery to City of Seattle.

3.2 Geographical Limit

The Owner will deliver the vessel to the Contractor’s facility from the owner’s facility in
Seattle, Washington, and will accept redelivery of the vessel at the Contractor’s Facility.
Vessel size and design restrictions limit the vessel to Lakes, Bays, and Sounds. Only
The Contractors inside Washington state waters will be considered.

3.3 Delivery, Completion of Work and Redelivery

The F/B CHIEF SEATTLE will remain either in standby or in service when the contract is
executed. Upon a mutually agreed date, the vessel will depart from the Seattle Fire
Department’s facility for the Contractor’s facility. The contractor is responsible for the
Temporary Services listed in Section 2.4, and the Security and Safety services listed in
Section 2.5 from the vessels arrival at the Contractors facilities until its departure.

The Contractor shall provide the Owner with written acknowledgement of receipt of the
vessel upon its arrival at the Contractor’s facility.

The Contractor shall provide offloading facilities, labor, containers, transportation and all
fees to recycle or dispose of all working fluids and waste liquids on board the F/B CHIEF
SEATTLE upon arrival at the Contractor’s facility. The waste fluids shall include, but not
limited to fuel, sewage, fresh water, dirty lube oil and hydraulic fluid, battery acid, and
residual foam concentrate, etc.

Prior to redelivery, the Contractor shall furnish all working fluids per Section 1.26 and to
provide transfer facilities to fill various systems with clean fluids with the required
characteristics and quantities, plus suitable flushing fluids if necessary.

All fees related to furnish, transfer, storage, disposal or recycling of all reusable and
waste fluids shall be paid by the Contractor.

The Contractor shall provide and arrange for all other delivery and redelivery services
needed to deliver and redeliver the vessel to and from the Contractor’s facility. This
includes but is not limited to required pilotage, tugs, transit fees, longshoring, oil spill
contingent fees, and additional insurance premiums assessed against the vessel.

No later than seven (7) working days prior to the scheduled redelivery date, the Owner
and the Contractor will conduct a final joint condition survey of those areas of the vessel
disturbed by the work. A Final Condition Survey Report shall subsequently be prepared
by the Contractor and forwarded to the Owner documenting the survey.
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Based upon the final joint condition survey and related report, an agreement shall be
reached between the Owner and Contractor as to the extent of correction of deficiencies
and further cleaning to be completed prior to redelivery and operational acceptance of
the vessel.

Any major contract-related deficient items affecting the immediate efficient use of the
vessel for its intended service, safety or navigation will be cause to reject acceptance of
the vessel. The existence of a large number of minor deficiencies will also be cause for
rejection until such time as their number has been reduced to a level acceptable to the
Owner. The cost associated with any resultant delay is the Contractor’s responsibility.

Upon completion of successful testing and the joint condition survey, the Contractor shall
prepare the vessel for redelivery. It shall be complete and ready for service, afloat
pierside, with all areas of the vessel thoroughly cleaned and free of all dunnage and dirt.
Fresh water tanks shall be filled to capacity and any working fluids removed from the
vessel to accomplish the contracted work, which would otherwise have been retained by
the Owner, shall be replaced by the Contractor.

The Contractor shall complete and test all contracted work to Owner’s satisfaction, and
deliver the F/B CHIEF SEATTLE at the Contractor’s facility, clean and free of defects
and deficiencies on, or no later than three hundred sixty (360) calendar days from written
Notice to Proceed.

F/B CHIEF SEATTLE Retrofit RFP #FAS-070111 Page 56
Guido Perla & Associates, Inc. Project 48807 Rev A — Final - 6/29/11





City of Seattle, Dept. of Finances & Administrative Services

Section 4

Planning, Scheduling, and Technical Documentation

4.1 Intent

This section sets forth requirements for planning and scheduling functions, engineering
services, working drawings preparation and technical documentation preparation to be
performed and provided by the Contractor.

42 General

The contractor shall advise the Owner, on a weekly basis, as to the progress of the work
and the status of material and equipment purchases. Working drawings, drawing
schedules, and material orders are to be prepared by the Contractor and submitted to
the Owner for review, comment, and approval. In addition, all working drawings required
by the regulatory bodies shall be submitted, by the Contractor, to the regulatory bodies
for approval. Final drawings, drawings for mounting on board the vessel, drawings for
filing on board the vessel, drawings for the Owner’s office use, and instruction books
shall be furnished by the Contractor as specified herein.

4.3 Project Schedule

The Contractor shall provide a vessel construction schedule prepared using an approved
CPM software, Microsoft Project, or equal. Within fifteen (15) days of contract award,
the Contractor shall prepare and submit to the Owner for approval, a resource loaded
baseline CPM schedule, detailed by each work item listed in the Specification, and
including all major removals, fabrication and installations of hull components, piping,
mechanical, outfitting & electrical systems. The schedule shall also include detailed
engineering, stability test, system tests and trials. This schedule shall be updated and
submitted to the Owner every two weeks until project completion.

4.4 Plan Schedule

Within fifteen (15) days after Contract Award/Notice-to-proceed, the Contractor shall
submit a Plan Schedule for Owner review and approval. The Plan Schedule shall list all
proposed working drawings required to accomplish the work, including all arrangement,
installation, detail and other drawings. The Plan Schedule shall include those to be
prepared by vendors and subcontractors in addition to those prepared by the Contractor
directly.

The schedule shall contain the following for each drawing listed:

Contractor’s drawing number

Drawing title including the Owner’s project number

Scheduled date on which each drawing will be submitted for approval
Columns for recording the actual date(s) of the initial submittal, the date(s) of
approval for each drawing, and the column to identify the latest revision (by
number or letter) of each drawing

PwnNE
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The Plan Schedule shall be revised to show all changes and progress/delays, and
submitted to the Owner every two (2) weeks. Final submission of the “FINAL AS-BUILT”
Plan Schedule shall be made fifteen (15) days prior to the redelivery of the vessel.
Status of progress regarding the Plan Schedule shall be an item of discussion at the
progress meetings.

45 Material Controls Schedule

Within fifteen (15) days after Notice-to-proceed, the Contractor shall submit a schedule
of material and equipment to be purchased by the Contractor for incorporation into the
contracted work, exclusive of items classified as “stockroom” materials. The schedule
format shall, at a minimum, provide the following information: pertinent specification
section, equipment name and technical description of material/equipment, name of
vendors/manufacturers, commitment dates, purchase order numbers, purchase order
issues and releases for manufacture; and the required and estimated/actual delivery
dates of materials/equipment for the vessel.

The schedule shall be revised to show all changes and progress, and copies shall be
submitted every two (2) weeks until all listed items have been received by the
Contractor.

Status of progress regarding the Material Control Schedule shall be an item of
discussion at the progress meetings.

4.6 Engineering Services and Working Drawings

The Contractor shall be responsible for, and provide, all engineering services necessary
for the work and redelivery in accordance with the requirements of the Special
Provisions, General Provisions, Technical Specifications, Drawings and Appendices.
Engineering services include technical calculations including, but not limited to: structural
engineering for temporary shoring (if necessary) and machinery foundation; mechanical
engineering to size piping/ventilation modifications (flow, pressure, friction losses, etc.);
and electrical engineering to perform load and panel analysis, voltage drop calculations,
circuit breaker and cable sizing and coordination, and short circuit analysis for the
vessel's electrical system where affected by the modifications. Engineering services
shall also include surveys, material selection, preparation of diagrams, sketches,
schedules, data and preparation of all working drawings, and “as-built” plans.

All aspects of the contracted work shall be shown with detailed working drawings. The
Contractor shall develop and submit the following listed working drawings and all other
drawings, studies, and calculations as required throughout the bid item sections of the
Technical Specifications and Appendices, as a minimum. Additional drawings shall be
developed by the Contractor as necessary to perform the work described by the contract
documents.

A. General Arrangements
B.  Structural Arrangement - Engine Foundations
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Foundations, Liquid Foam Tanks
Foundations, Bow Thruster

Diagram, Sea Water Cooling

Exhaust Piping Arrangement

AC One Line Diagram

12 VDC System Diagram

Alarm System Modifications

Fire Fighting System Diagram

Fire Fighting Spray System Diagram

Fire Fighting System Arrangement

Fire Fighting Spray System Arrangement
Diagram, Fuel Oil Service

Diagram, Bow Thruster Hydraulics
Propulsion Controls Diagram

Fire Pump Engine Controls Diagram

Fire Fighting System Controls Diagram
Bow Thruster Controls Diagram

Potable Water System Diagram
Pilothouse Control Consoles Layout
Pilothouse Ventilation System Arrangement
Structural Arrangement - Superstructure
Machinery Arrangements

Engine Room Ventilation System Arrangement
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Drawings shall be complete in all arrangements and details (including equipment
locations, guards, routing of piping/tubing/ductwork/electrical cabling). Drawings shall
serve to gain regulatory approval and facilitate future use by the Owner for maintenance,
modification and repair activity.

Detail drawings shall be complete in every respect and sufficient in detailed information
to describe the fabrication, purchase and installation of equipment and components, and
the structural and system modifications represented.

The Contractor shall submit to the Owner for approval a full sample drawings format, for
each drawing size to be used, showing a typical Sheet 1 and Sheet 2, including title
block, reference, general notes, and revision table format. The standard drawing size is
22 by 34 inches. Drawings may be submitted plotted one-half size on 11 x 17 inch
format. Booklets of details and calculations may be on sheets that are 11 by 17 inches
or 8-1/2 by 11 inches in dimension.

Drawings shall be produced using Computer-Aided Design (CAD). Upon final submittal,
in addition to the printed copies required elsewhere in these Specifications, the
Contractor shall provide to the Owner the data files on a CD, in AutoCAD format. The
disks shall have printed labels indicating the project number, project description, ship
name, and date. Hand-written labels will not be accepted. See Section 4.7 for more
requirements on final as-built drawings.

The Owner will review the Contractor’s detailed design to determine compliance with the
contract. The Owner’s review does not relieve the Contractor of responsibility for
adherence to the Technical Specifications and Appendices unless it has, in writing,
called attention to deviations from same at the time of drawing submittal. Approval of a
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drawing does not constitute approval of a deviation, mistake or omission. The Owner’s
approval of a deviation does not relieve the Contractor of the responsibility for
satisfactory operation of the system or equipment. Work performed by the Contractor
prior to the Owner’s review and approval of the Contractor’'s drawings will be at the
Contractor’s risk and expense.

Symbols on drawings shall conform to recognized marine commercial standards.

Complete bills of materials shall be shown on working and shop drawings and shall
include item numbers and quantities required, and shall be identified by material
specification/model number, ASTM, ANSI, NEMA, and other standards as appropriate.

All drawings shall be initialed in the title block by the drafter and the engineer
responsible for the design, prior to submittal to the Owner. The drawings and, where
applicable, calculations shall be signed by the engineer, the supervising engineer and
the professional engineer who shall be responsible for the design. The professional
engineer shall provide proof of valid license for the discipline in which he/she is
performing.

For those drawings and calculations developed by subcontractors/vendors not under the
direct supervision of the professional engineer, the professional engineer shall review
such drawings and calculations and submit a supplemental report. The report shall
identify the drawing or calculation and state that it has been reviewed and approved for
this installation by the professional engineer.

Each drawing and calculation shall be checked and completed before submitting to the
Owner. Drawings and calculations without appropriate signatures, and drawings which
are not complete, will not be reviewed by the Owner and will be returned to the
Contractor for completion. Returned drawings submittals do not count towards fulfilling
the Contractor’s obligations with regard for scheduling. Returned drawings must be
resubmitted, complete, within the scheduled time.

The Contractor shall submit drawings and engineering calculations to the Owner in a
timely fashion according to the approved Project Schedule and Plan Schedule. The
drawings and engineering calculations shall be submitted by the Contractor sufficiently in
advance of their need to permit detailed review by the Owner and other reviewing
agencies, taking into account the possibility of rejections, revisions, and re-submittals.
When submitting working drawings involving changes to existing ship’s systems
drawings, such as piping diagrams and isometric wiring diagrams, the calculations by
which system components were sized shall be included and shall adequately account for
the effect of the modification on the operation of the system as a whole. The Owner will
not review these drawings without supporting calculations. The Owner will respond to
the submittals with “approved”, “conditionally approved subject to comments”, or
“returned for revision and re-submittal” action.

Engineering calculations and working drawings submitted to the Owner for approval will
normally be acted upon within ten (10) working days of receipt. Delays to work for
reason of the lack of approvals of engineering calculations and working drawings are
considered a risk to the Contractor and shall not constitute the basis of a claim for
additional compensation and/or an extension of contract time.
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Four (4) copies of each drawing and document shall be submitted to the Owner for
review and approval. The Contractor shall use a transmittal form for each submittal to
the Owner for review and approval. The transmittal form shall list the drawing or
document number, revision number or letter, title, date submitted, and spaces for the
Owner to enter the return date, approval action, comments, reviewers name and the
signature of the Owner’s authorized representative.

All drawing revisions shall be identified on the drawings. The title block of each drawing
shall note the drawing revision. Each time a drawing is issued, it will have a unique
sequential revision letter.

The Owner’s project number shall be included as part of the project title in the drawings’
title block. Each drawing shall have a unique drawing number.

All drawings produced for this contract shall be in accordance with standard marine
industry practices for installation drawings. Drawings sheets or portions of sheets
showing arrangements or details shall be drawn to scale; include piece marks on all
components; and include a complete List of Materials fully describing each component.

Material lists shall include ASTM, ANSI, or equivalent material specifications and shall
include the original manufacturers’ names and the replacement part numbers of all items
in addition to the vendors’ part numbers. Where trade association designations are
commonly used, such designations shall be used.

Drawing sheets, or portions of drawing sheets, showing piping modifications in
diagrammatic/schematic form shall be functionally representative of the system and shall
include, at a minimum, the following:

Material schedule including ANSI and ASTM Standards
Symbol list
Equipment and instrumentation tables

Flow capacity, pipe sizes, direction of flow, fluid velocities, and nodal points for
calculations

Piping component types (e.g., valves, strainer, reducing valves, etc.) and
diagrammatic locations

Instrumentation, diagrammatic locations and set points
Relief valve set points

System operation temperatures and pressures
System test pressures
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Drawings sheets including electrical diagrams or schematics shall show all cable types
and designations and all conductor designations. Cable and conductor designations
shall correspond to the cable and conductor labels as installed on the vessel.

The Contractor shall place on board the vessel, at time of redelivery, folded Half Sized
prints for use by the crew. These prints shall include those listed below plus all working
drawings as listed on the Plan Schedule in their latest revision at time of redelivery. One
(1) copy of each drawing required shall be supplied to the vessel unless noted otherwise
in the following list:
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A. Inclining Experiment/Stability Test.

B. Three (3) revised copies of the Trim and Stability Booklet giving instructions and
typical conditions for loading the ship for satisfactory trim stability.

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

4.7 Final As-Built Drawings

The Contractor shall update all working drawings and stamp or otherwise clearly mark
“FINAL AS-BUILT” in the title block with all alterations accurately reflecting systems
(including installed lengths of cabling, piping ductwork, etc.) and arrangements of the
vessel as finally completed and accepted.

Within twenty-one (21) days after re-delivery of the vessel, the Contractor shall in
addition to the number of drawings and CAD files required elsewhere, deliver three (3)
prints (folded to fit legal size files with the title block facing out) of each “Final As-Built”
drawing to the Owner.

The list of “FINAL AS-BUILT” drawings, previously referenced, shall include all working
drawings produced and used by the Contractor to modify the vessel, and must bear the
stamp of the licensed design Engineer where required.

4.8 Purchase Technical Specifications, Requisitions, and
Purchase Orders

The Contractor shall submit requisitions, purchase orders, purchase technical
specificationsor similar purchase documents of the major equipment to the Owner for
approval prior to purchase. A full technical description of the equipment shall be
included in such documents in order to facilitate verification of the design, construction,
performance, power requirements, overall dimensions, connections, estimated weight
and spares requirements, etc. of the subject equipment.

This submittal requirementshall apply to, , but not limited to, the following major
equipment:

A. Main Propulsion Engines and Controls
B. Reduction Gears
C. Fire Fighting Pump Engines and Controls
D. Bow thrusters, and their associated pumps, motors, and controls
E. Fire Monitors and associated equipment and controls
F. Fire Fighting System, including pumps, components and controls
G. Pilothouse Electronics & Navigation Aids
H. Ventilation Fans
I. Exhaust Silencers
J. Steering Units
K. Heaters
L. Marine Head
M. Windshield Wipers
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Ceiling Tiles (or joiner ceilings)
Bilge Pumps
All Valves
All Valve Actuators
Air Compressor & Dryer
Diesel Generator Sets
Battery Chargers
Pilothouse Ventilation System Components
Decontamination Station
. Joiner Bulkheads and/or Liners

Other equipment or materials as deemed necessary by either the Owner or the
Contractor.
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Upon placement of all purchase orders, unpriced copies shall be submitted to the Owner
for information.

Two (2) prints of all vendor drawings or literature are to be delivered to the Owner within
two weeks of receipt.

Correspondence and technical data affecting design features of vendor items shall be
promptly provided to the Owner.

49 Tests and Trials
49.1 General

The Contractor shall test the vessel and equipment to demonstrate satisfactory
workmanship, adequate strength, rigidity, tightness, and suitability for the purpose
intended, provision and maintenance of proper virtual position and alignment of all static
and moving parts. In general, the tests and criterion described in NFPA 1925 Chapter 9
shall serve as guidance.

All tests shall be witnessed by the Owner. All test results shall be submitted to the
Owner.

The Contractor shall correct latent defects to the satisfaction of the Owner and re-test at
Contractor’s expense if deemed necessary by the Owner. Latent defects shall be
corrected as Contractor's expense.

The Contractor shall prepare test memorandums for approval by the Owner not less
than fourteen (14) calendar days prior to the beginning of testing.

The Contractor shall bear all expenses, furnish the crew, fuel oil, water, lubricating oil,
special instruments, consumables, test media and supplies required for all tests,
including, but not limited to the dock and sea trials.

Tightness test of watertight structures and boundaries shall be conducted by hose test
as described in NFPA 1925, section 19.3.7.
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Unless otherwise noted or specifically restricted by equipment manufacturers, piping
components that are subject to static head or pump discharge pressure shall be tested
at 1.5 times of the design working pressure. System branches that operate at a vacuum
or atmospheric pressure shall be tested to 15 psig.

If a piping system’s test pressure exceeds the manufacturer’'s recommended test
pressure of a specific equipment within the same piping system, the subject equipment
shall be isolated and tested separately.

Engine starting systems shall be tested in accordance with NFPA 1925, section 19.3.9.

49.2 Test and Trial Instruments

Operational tests shall be instrumented to provide sufficient data to analyze the
performance of systems, machinery, and equipment.

Ship's gauges and instruments may be used for tests of the systems they serve.

Contractor test instruments and means of connection shall be provided as necessary for
additional reading required to test machinery and systems.

Test instruments shall be checked against standards at the beginning and end of the test
program. If readings taken during a test appear unreasonable, the Owner may require
the Contractor to check the instruments, gauges, and thermometers (whether vessel’s
instruments or test instruments) used on the test in question.

49.3 Dock Trials and Sea Trials

The Contractor shall plan and conduct dock trials and sea trials. The Contractor shall
prepare and submit written test memorandums and a bound Sea Trial Test Memo and
Agenda Booklet at least two (2) weeks before the dock trial starts.

Prior to the start of sea trials, the Contractor shall provide all working fluids and fill the
appropriate tanks per Section 1.26.2.

4.9.4  Stability Tests

The Contractor shall plan and conduct a stability test in accordance with Chapter 11 of
NFPA 1925, ‘Standard on Marine Fire-Fighting Vessels’ for a ‘Type II’ fire-fighting
vessel. Results of the test and the related stability documents shall be submitted to the
Owner for review.

As an aid to the final stability analysis, the Contractor shall conduct a pre-retrofit
deadweight survey upon vessel's arrival at the Contractor’s facility, prior to any
modification work is carried out. Results of the survey shall be submitted to the Owner
for information within fifteen (15) days of the survey.

495 Test Memorandums

Test memorandums shall be prepared and tests conducted in accordance with Section 1
and the following:
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A. Society of Naval Architects and Marine Engineers, Technical and Research
Bulletin No. 3039, “Guide to Shop and Installation Tests.”

B. American Bureau of Shipping, “Rules for Building and Classing Aluminum
Vessels.” (As reference)

C. United States Coast Guard, “Code of Federal Regulations.” (As reference)
D. Requirements of various sections of these specifications.

Tests and trials specific to each work item are listed in the associated specification
section.

4951 Preparation and Submittal

Within sixty (60) days after Notice to Proceed, the Contractor shall submit a complete
schedule of tests and the Contractor’s basic test memorandum format to the Owner for
approval.

Each test memorandum shall be submitted for Owner approval at least fourteen (14)
calendar days before the test is scheduled to be conducted. The test memorandums
shall be comprehensive in all aspects, completely testing machinery and systems. All
test memorandums shall have the same format and shall include, but not be limited to,
the following:

A. Name of equipment or systems to be tested

B. Nameplate data of equipment, including serial number

C. References, including regulatory body and equipment manufacturer’s
requirements

D. Certification by Contractor's Quality Assurance that item is ready for testing.
E. Test conditions, including preparations.

F. Expected performance values-low/high range (acceptance criteria).

G. Narrative test procedure.

H. Re-test requirements.

I. List of instruments used in the test and dates calibrated.

J

Data forms for recording test results. Where multiple items are to be tested
under the same test memorandum, a separate set of data forms is to be included
for each item.

K. Spaces for signatures and initials of test engineers and Owner and regulatory
witnesses.

L. One of more sheets with blank comment blocks for recording test engineer and
witness comments during testing.

Expected performance values stated in test memorandums shall be in accordance with
the manufacturer's recommendations and regulatory body requirements.

During each test, record all data on the approved test memorandum forms. Except as
described below, record actual performance values observed during each test, rather
than noting that performance is “satisfactory”. For example, if a hydrostatic test required
50 psi, but the actual test pressure is 53 psi, note “53 psi” on the data form.
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All tests shall be witnessed and signed off by the Owner, except where the Owner may
provide written authorization to proceed with a particular event without Owner
representation.

Tests that fail shall be repeated after corrections have been made.

The Contractor shall submit three (3) copies of each completed test memorandum to the
Owner for approval immediately after completion of the test.

495.2 Test Memorandum Book

The Contractor shall prepare, collate, bind, etc. all completed and signed (Owner &
Contractor) test memorandums as specified into a “Test Memorandum Book”. The book
shall contain an index and be bound in substantial loose-leaf 3-ring binder(s) suitably
marked on the front cover and spine as to content. Two (2) final Owner approved copies
shall be delivered concurrent with vessel re-delivery.

4.10 Instruction Books, Allowance List & Builder’s Receipt

The Contractor shall prepare or obtain, collate and bind instruction books for all new
machinery, equipment and systems provided by the Contractor, whether manufactured
by the Contractor or not. A list of all instruction books to be provided shall be submitted
to the Owner within sixty (60) days of the vessel’s arrival at the Contractor’s facility. The
instruction books shall meet the requirements of Section 1. Additional requirements are
contained in the specifications for the particular system, equipment or part.

One (1) copy of the instruction book for each equipment item, provided by the
Contractor, shall be submitted to the Owner within five (5) days of receipt of the
equipment by the Contractor.

Two (2) draft copies of each instruction book shall be submitted to the Owner for review
and approval not later than sixty (60) days prior to redelivery of the vessel.

After incorporation of all material resulting from the Owner’s review, the Contractor shall
deliver two (2) copies of the finished product. Final copies shall be bound in covers that
are of satisfactory quality and of a material that is oil and water repellent. Final copies
shall be delivered to the Owner one (1) week prior to the date set for redelivery of the
vessel.

The Contractor shall also provide an Equipment Identification List, in booklet form, giving
nameplate data, including serial number, of each new piece of machinery and equipment
included in the work. Two (2) copies of the Equipment Identification booklet shall be
provided to the Owner one (1) week prior to the date set for redelivery.

The Contractor shall furnish two (2) sets of a completed spare parts inventory list for the
Owner and the Contractor to record the physical inventory of new items to be taken at
the time of the redelivery inspection of the vessel. The original shall be signed by both
the Owner and the Contractor, with the Owner receiving the original. The unsigned set
shall be furnished to the vessel. The inventory list shall also be provided to the Owner
on a CD in Excel format.
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Section 5

New Engines & FI-FI System (Task A)

5.1 Intent

The subject vessel is currently equipped with the following engines:

e Three (3) main engines, each drives a propeller (via a reduction gear and
slipping clutch) and a fire fighting [FI-FI] pump (via a power-takeoff on the front
end).

e Two (2) diesel generator sets on the vessel, each drives a 40 kW generator and
a hydraulic pump.

The subject vessel is also currently equipped with a FI-FI system consists of the
following:
e Three (3) fire pumps
One (1) 8" telescopic housetop monitor with hydraulic controls
One (1) 6” manual bow monitor
Two (2) 4" under wharf monitors with hydraulic controls
Two (2) 4” manual monitor aft of pilothouse
Two (2) hose manifolds, each with (7) hose valves
One (1) foam tank forward of deckhouse
One (1) foam tank in aft void
One (1) foam pumps (electric)
Foam eductors
Water spraying system to protect hull and superstructure

The intent of these Specifications is to describe the material and work necessary to
accomplish the following ‘Task A’ work items and commission all systems involved or
affected.

In brief, Task A shall include all materials and labor to accomplish the following work
items (see details elsewhere in this section of the Specifications):

¢ Remove all existing engines, reduction gears and three (3) FI-FI pumps
Remove existing stack, silencers and exhaust piping

o Remove existing 8" telescopic housetop monitor and elevating mechanism;
deliver monitor to Owner.

¢ Remove two (2) under wharf fire monitors and one (1) 6” manual monitors, ship

to manufacturer for refurbishment

Remove two (2) 4” manual fire monitors, deliver to Owner for refurbishment

Remove and replace all existing fiberglass FI-FI piping

Remove existing air compressor and receiver.

Remove two (2) existing FI-FI seachests

Remove two (2) existing seawater cooling seachests and associated piping

Degrease & High-pressure Wash Engine Room and Aft Void

Install two (2) new propulsion engines with PTO

Install two (2) new reduction gears
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e Install two (2) new propellers

¢ Install two (2) new sets of shafting for propellers

e Upgrade engine room ventilation

¢ Install controls for all engines

o Install controls for FI-FI system

e Install new alarm panel in pilothouse

¢ Install two (2) new FI-FI pump engines and four (4) FI-FI pumps

e |Install two (2) new generator sets

e Install four (4) new Fi-Fi Seachests

e |Install two (2) new ship service/cooling seachests and install new engine cooling
piping

¢ Modify fuel oil system to suit new engines

¢ Install new FI-FI piping as required to suit new layout

o Install five (5) refurbished fire monitors

e Install one (1) new monitor on housetop

¢ Modify existing fuel tank, relocate manhole and install new level indicator

¢ Replace the existing HALON fire suppression system with PyroGen canisters.

¢ Install new engine exhaust silencers and exhaust piping

e Fabricate and install new stack

e Install new water spray system

¢ Install one (1) new HPU to control the two (2) refurbished under wharf monitors

¢ Install new console for three (3) remotely controlled monitors.

e Remove existing foam tank in aft void and associated foundation

e Remove existing forward deck locker.

o Modify existing forward foam tank into three deck lockers.

¢ Install two (2) new foam tanks in aft. void

¢ Install one (1) electric and one (1) hydraulic foam pumps, two (2) foam
proportioners, one (1) injectors and associated hydraulic and foam systems
piping

e Replace existing control console on bridge deck aft.

¢ Install new air compressor and receiver, modify piping to suit new seachests

e Install new charging systems for starting batteries of all engines

e Install new foam system hydraulic pump drive unit on one (1) reduction gear.

The vessel's target top speed after the modification is 22 knots.

The fixed structures and equipment of the vessel shall not exceed 29 feet (29'-0") air
draft after modifications, as measured from the vessel's design waterline (defined as 7
feet above baseline).

The work described in this task shall be coordinated with the replacement of the existing
superstructure above Main Deck (Task R, see Section 20 of these Specifications).

5.2 References

A-1 GPA Drawing 48807-163-01, Sea Chests Modifications
A-2  GPA Drawing 48807-182-01, Engine Foundation Modifications
A-3  [Not used]
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A-4  GPA Drawing 48807-256-01, Seachest Piping Diagram

A-5  GPA Drawing 48807-259-10, Exhaust System A & D

A-6  GPA Drawing 48807-513-01, Engine Room Ventilation System Diagram
A-7  GPA Drawing 48807-522-01, Fire Fighting System Diagram

A-8  GPA Drawing 48807-522-02, Fire Fighting Spray System Diagram

A-9  GPA Drawing 48807-522-10, Fire Fighting Piping Arrangement

A-10 GPA Drawing 48807-541-01, Fuel Oil Piping Modifications

A-11 GPA Drawing 48807-551-01, Compressed Air Diagram

A-12 NSA Drawing 81020-51-3 Rev. A, Telescoping Monitor Tower

A-13 GPA Drawing 48807-162-01, Stack Structure

A-14 Stang Quotation 20979, dated 15 February 2008 with Rev D technical description
(dated 11 Jan 2008)

A-15 GPA Drawing 48807-501-01, Machinery Arrangement

A-16 GPA Drawing 48807-171-01, Mast & Antenna Platform

A-17 GPA Drawing 48807-256-02, Engine Sea Water Cooling System Diagram
A-18 GPA Drawing 48807-513-10, Engine Room Ventilation System A & D
A-19 GPA Drawing 48807-243-02, Shafting

A-20 GPA Drawing 48807-171-01, Fire Monitor Foundation

A-21 GPA Drawing 48807-184-01, Foam Tank Foundations

A-22 GPA Drawing 48807-662-01, Pilothouse Arrangement

A-23 ABS Guidance Notes on Ergonomic Design of Navigation Bridges
A-24 GPA Drawing 48807-167-02, Deck Locker Modification

A-25 NFPA 1925, Standard on Marine Fire-Fighting Vessels

A-26 GPA Drawing 48807-330-01, Electrical Load Analysis

A-27- GPA Drawing 48807-320-01, AC One Line Diagram

A-28 GPA Drawing 48807-325-01, 12V/24VDC Electrical Power Diagram

5.3 General

5.3.1 Interferences

All items which may interfere with or whose function or appearance may be damaged by
the work to be performed shall be protected or removed prior to the start of work. These
items may include, but are not limited to pumps, piping, lighting fixtures, wireways,
insulation, ventilation ducting, etc. After the work is complete, removed items shall be
reinstalled by the same method to their location prior to removal, or near if the new
equipment installation interferes with the existing removed equipment location. Any
items that are damaged by the Contractor shall be repaired or replaced to the
satisfaction of the Owner.

Prior to any blasting or painting, all ventilation system supply and exhaust terminals shall
be masked or have temporary filters installed to prevent ingestion of contaminants. The
Contractor shall provide separate ventilation for accomplishing the work.
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Temporary openings, in major structures, may be required to accomplish work described
by this section. Care shall be taken to assure that creation of such openings shall not
cause distortions or excessive stress to vessel’s structures.

The Contractor shall develop a plan to remove existing items and install new items
described by this Section, including any necessary temporary access openings in the
vessel's structures and restoration of transport routes to original condition.

5.3.2 Touch Up Painting

The Contractor shall sandblast (SSPC-SP-10) or mechanically clean (SSPC-SP-3) and
paint all new and disturbed areas in accordance with the approved Paint Schedule
developed in Section 1.19. Coating shall be feathered to match existing coatings.
Colors of final coats shall match those of adjacent pre-existing coatings and shall be
approved by the Owner.

54 Removals

The Contractor shall perform removals described plus incidental removals as required
for equipment transport, access, and damage prevention.

5.4.1 Engines Removals

Preserve the existing shaft seals of all three (3) shafts for modifications and re-use as
described in Section 7.8 of these Specifications.

Remove three (3) existing main engines with reduction gear, gear coolers, local control
panels, FI-FI pumps, etc. Remove two (2) existing diesel generator sets with the
associated clutches and hydraulic pumps, etc. Preserve existing wiring for starting and
power distribution if practical.

Remove the existing aft control console on the bridge deck.
5.4.2 FI-FI System Removals
5421 General

Prior to removals, the Contractor shall measure and document the current routing of the
FI-FI piping in the forward void (frames 1-4), between the under wharf monitor
connections and bulkhead 4. This data will facilitate the replacement of these piping.

Remove all existing fiberglass FI-FI piping below main deck, including the engine room,
the voids at frames 1 to 4, frames 4 to 6 P/S, and frames 13 to 15, and the steering gear
compartment. All metal spools at FI-FI deck and bulkhead penetrations shall be
preserved for possible re-use. The two existing nozzles at the shell penetrations in the
steering compartment shall be preserved for re-use.

Remove all existing metal FI-FI piping inside the engine room.

Remove the existing telescoping 8” fire monitor system (see Reference A-12) just aft of
midship, including the following:

a All stationary piping and the telescoping pipe trunk above the 3” thick aluminum
insert plate on main deck, including the 1 3/16” stainless steel pipe flange with
sheaves.
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o All elevating machinery on main deck, including the hydraulic motor, winch drum
and associated foundations. The equipment foundations and brackets shall be
trimmed flush with the existing main deck stiffeners.

o All existing removable metal shields/guards that surround the elevating
machinery and the pipe trunk between the main deck and bridge deck. Remove
the associated mountings.

0 The electrical cable reel for the telescoping monitor on the main deck overhead.

o Part of the structural trunk above the top of the funnel pilothouse top (to suit the
new 6” monitor).

0 The existing hydraulic hose reel and related winch on the pilothouse top and all
associated hydraulic piping.

Remove the existing 2" header for the water fog/spray system along the main deck
edge, including all supports. Insert the 2" penetrations on main deck.

Remove the two (2) existing 12" manifolds outboard of the emergency medical room and
insert deck penetrations.

Remove the existing foam tank from the aft void. Preserve the existing foam piping for
the new foam tank installation as far as practical.

5.4.2.2 Stang-Refurbished Monitors

Remove the following existing monitors and accessories from the vessel, crate and ship
the items to Stang for refurbishment:

Two (2) existing under wharf monitors

One (1) 6” manual monitor forward of the deckhouse

54.2.3 Owner-Refurbished Monitors

Remove the following existing monitors and accessories from the vessel and deliver the
items to the Owner for refurbishment, and re-install the same items upon re-delivery by
the Owner:

Two (2) 4” manual monitors aft of the stack on Bridge Deck

5.4.3 Structural Removals
Remove the existing funnel structure above the bridge deck, aft of frame 9.

Remove the existing deck locker on the main deck, just forward of the existing foam
tank. Preserve the existing handrail on the deck locker for relocation.

Remove the redundant foundation for the existing foam tank in the aft void.

Remove the two (2) existing FI-FI seachests (coordinate with Task C, Section 7 of these
Specifications.) Insert the shell plate with appropriate plating and stiffeners.

Remove the two (2) existing engine cooling seachests (coordinate with Task C, Section
7 of these Specifications.) Insert the shell plate with appropriate plating and stiffeners.
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Remove the existing engine girders near the vessel centerline and modify the frame per
Reference A-2. Where no interferences are involved, Contractor could trim the existing
girder webs at 3" above the shell plate and leave the remnant in place.

5.4.4 Electrical Removal

Remove starting systems for three (3) main engines and two (2) generators, including
batteries, chargers and wiring.

Remove the entire alarm panel and engine monitoring systems, including all wiring and
Sensors.

5.45 Mechanical Systems Removals

Remove all cooling water piping associated with removal of (3) main engines, (3)
reduction gears, (3) gear coolers and two (2) generators.

Remove all exhaust piping, including silencers, flex connectors and piping insulation and
lagging associated with removal of three (3) main engines and two (2) generator
engines.

Remove existing pneumatic control system for all the existing valves, the (3) main
engines, reduction gears and fire pump clutches. Cap off the compressed air supply to
engine and reduction gear controls. Take care to leave intact portions of the
compressed air system not related to engine and reduction gear controls.

Remove existing fuel piping to accommodate engine changes.

Remove the existing Engine Room ventilation system, including the existing steel de-
mister frame assembly, two (2) ventilation supply fans and supply ductwork inside the
engine room. Preserve the fan foundations for modifications. Preserve the existing
hinge for the de-mister for new aluminum de-mister frame.

Remove the existing air compressor, air receiver, air dryer and piping for the existing
pneumatic control systems.

Remove the existing hydraulic system, including the existing pumps and supply and
return piping. Preserve the existing hydraulic reservoir for potential re-use. Preserve
the hydraulic piping inside the forward void for possible re-use for the new HPU serving
the under wharf fire monitors.

Remove the existing 200# HALON 1301 system, including all storage bottles, brackets,
actuators, controls and piping.

5.5 Engine Room Wash-Down

After all removals are complete and before any new equipment and foundations are
installed, the Contractor shall degrease, steam-clean and pressure wash the engine
room interior to remove all dirt and grime. The Contractor shall drain and dry wetted
surfaces thoroughly after the wash-down and prior to installation of new equipment.

Prior to the wash-down, all equipment left inside the engine room that may be damaged
by detergent, cleaning agent, water mist or steam shall be adequately protected. These
protections shall remain for as long as practical after the wash-down, to be removed as

necessary to carry out installation of new equipment. The protections shall be removed
entirely prior to re-delivery of the vessel.
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5.6 Structual Modifications
5.6.1 Uptake & Funnel

The Contractor shall provide, fabricate and install a new uptake/funnel structure above
the bridge deck per Reference A-13. Include engine room exhaust louvers, access
plates and bolted joints as required.

Modify the pipe supports inside the existing uptake between the bridge deck and main
deck as required to suit the new exhaust piping.

5.6.2 New Seachests

The Contractor shall fabricate and erect four (4) new FI-FI seachests and two (2)
seawater cooling seachests per Reference A-1. This task shall be coordinated with
Tasks C and M (Sections 7 and 16 of these Specifications.) Modify the vessel’s bottom
structure, bulkheads and tank tops to suit.

All new seachest inlet grates shall be fabricated from 3/4” thick aluminum plates and
coated with antifouling paint.

Test the watertight integrity of the modified seachests prior to re-launching of the vessel.

5.6.3 Engine Room Floor Plates

The Contractor shall modify the existing floor plate supports in the entire engine room to
suit the new floor plate elevation of 81” above baseline. Provide and install new
aluminum structural shapes and 3/16” diamond tread aluminum plates as required.

The diamond plates shall have raised, embossed lugs that are approximately one-inch
centers, meet or exceed the slip resistance requirements of NFPA 1901 section 15.7.4,
Alcoa Embossed Tread Plate or equal, bright reflective finish, A sample shall be
submitted to the Owner for approval prior to purchase.

To prevent rattling, the engine room floor plates shall be provided with countersunk
holes and fasteners to secure the plates to the supports.

5.6.4 Fuel Tank Modifications

The Contractor shall drain, gas-free and clean the existing fuel tank prior to
modifications.

The Contractor shall remove the existing manhole on the starboard side of the fuel tank
and insert the opening with aluminum plate and stiffeners of similar scantling as the
existing tank.

Provide and install a new 15”"x25", raised, multi-bolt manhole on the front surface of the
fuel tank. Add ladder rungs and hand grabs on the tank exterior to facilitate access to
the new manhole.

Provide and install a suitable vertical ladder from the bilge level to suit the relocated
manhole. Provide new handholds above the manhole on the interior and exterior of the
fuel tank.
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The Contractor shall remove the existing sight glass on the fuel tank.

The Contractor shall provide and install a new level indicator on the existing fuel tank in
the aft void. The level indicator shall be a GEMS SureSite, type BM, stainless steel
housing, Viton o-rings, plastic white and orange flags, fixed end top, bottom flanged with
2" NPT removable plug. Isolation valves shall be installed between the level indicator
and the fuel tank to facilitate maintenance. The visual indication range is about 6 feet.
The clearance between the existing sight glass connections and the nearest existing
tank stiffener is 2”. Relocate the existing sight glass connections if necessary.

Clean the tank interior after modifications. Test the oil-tight integrity of the fuel tank after
modifications and secure tank for operational and system tests.

5.6.5 Engine Foundations

The Contractor shall provide suitable foundations for two (2) new main engines, two (2)
reduction gears, two (2) new fire fighting pump engines, four (4) new fire pumps and one
(1) air compressor as described by Reference A-2. Existing foundations shall be
modified to suit the new equipment where appropriate.

5.6.6  Monitor Foundations

The Contractor shall provide foundation for the new 6” monitor at the pilothouse top as
shown in Reference A-20. Consideration must be given to limit the air draft of the
stowed monitor to no more than 36’ above baseline (29’-0" above the design water line
of 7 feet above baseline).

5.6.7 Foam Tank Foundations

The Contractor shall provide foundations for the two (2) new foam tanks in the aft void
per Reference A-21.

5.6.8 Forward Foam Tank Modifications

The Contractor shall modify the existing forward foam tank into a deck locker, as shown
in Reference A-24.

The three (3) manholes shall be removed and replaced by three (3) covers with hinges.
The handrail on the existing deck locker shall be re-installed on the forward side of the
new deck locker.

The interior of the modified deck locker shall be painted per Section 1.19 of this
Specifications.

5.6.9 Other Equipment Foundations

The Contractor shall design and provide suitable foundations or mountings for various
equipment items described by this section such as engine silencers, batteries and
chargers, control panels, monitoring equipment, engine-driven hydraulic pumps, and
fans.
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5.6.10 Piping Penetrations

The Contractor shall fabricate and install pipe spools to suit new piping arrangement of
all piping systems as required.

5.7 Propulsion
5.7.1 Propulsion Engine

The Contractor shall provide and install two (2) new propulsion engines, MTU model
10V2000M93, rated 1522 horsepower (1120 kW) at 2450 RPM, each with the following
features and accessories:

Attached cooling system with raw water circulating pump, titanium plate jacket water
cooler, charge air aftercooler, jacket water and aftercooler thermostatic valves, fresh
water coolant expansion tank, and jacket water heater.

Electronic fuel injection
Attached duplex final fuel filters
24 VDC starting.
Dual turbochargers and electronically controlled sequential turbocharging.
Local controls, monitoring and alarm
Pilothouse control station with alarm and monitoring including (at least) for each
engine:
Engine speed control
Reduction gear forward/neutral/reverse control and indicator
Engine start/stop
Tachometer
Jacket water temperature gage
Engine lubricant pressure gage
Reduction gear lubricant pressure gage
Seawater cooling pressure gage
Stack temperature pyrometer
High jacket water temperature alarm
Low engine lubricant pressure alarm
Low reduction gear lubricant pressure alarm

Any additional controls, gages, or alarms furnished as engine vendor’s standard
supply or required for warranty

Forward (unclutched) power takeoff, suitable as a mechanical power source for
the bow thruster hydraulic pump.

The Contractor shall provide and install two (2) marine reversing transmission gearboxes
(reduction gear), one to each propulsion engine. The transmission shall be ZF model
3000A, 3:1 gear ratio 10-degree down angle, rated 1,500 horsepower, with attached
lubricant circulating pump, lubricant cooling heat exchanger suitable for sea water
cooling, 24 VDC clutch actuation, and companion shaft flange suitable for connection to
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the new propeller shafting. The Contractor shall provide and install three (3) interior
control stations on the pilothouse console. The controls and instruments for the interior
control stations are listed below.

The Contractor shall provide and install one (1) exterior control station (the “Aft Bridge
Deck console”) suitable for severe exposure including heavy sea water deluge from fire
fighting equipment, including (at least) for each engine:

Engine speed control

Reduction gear forward/neutral/reverse control and indicator
Engine running indicator

Summary alarm.

The Contractor shall provide torsional analysis of the propulsion power train and shafting
alignment analysis and procedure.

The Contractor shall provide a trained technician, certified by the engine vendor, to
assist commissioning, dock trials, and sea trials services, including submission of reports
to the Owner. Contractor shall include duplicates of such reports in the Test
Memorandum Book described in Specifications Section 4.9.2.

Instructional materials as described in Specification Section 4.10.

A vendor contact regarding the new propulsion engine, reduction gear and engine
control system is:

John Todd

Pacific Power Products
7215 S. 228th St.

Kent, WA 98032-2929
Tel: (253) 520-5112
Fax: (253) 850-2631
jtodd@pacificdda.com

5.7.2 Main Engine ICM Bridge Control Systems

The Contractor shall provide and install a complete MTU Detroit Diesel ICM Bridge
Control system for each of the two (2) main propulsion engines.

Specifically, the MTU Detroit Diesel ICM Bridge Control System provides the following
features:

e Protect the engine from serious damage resulting from conditions such as high
engine temperatures or low oil pressure.

o Seamless transfer of control from the active control station to any one of the
additional control stations while under way.

e Control and synchronization of the two main engines to within +/- 1 RPM.

o Two levels of idle: low idle and user idle. Idle level can be set from any control
station from the engine’s minimum idle speed up to 750 RPM.

e Designed for crash stop situations and minimizing damage caused by accidental
shifting of the transmission to the opposite direction while under way. Provides
high engine speed shift protection for the marine gear box with limitations
imposed on the marine gear to disallow shifting to the opposite rotation at engine
speeds above 750 RPM.
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o Wheel Drag Down feature designed to minimize engine stall when changing gear
direction.

e Trolling valve control from the shift/ throttle levers at any of the bridge control
stations for gears equipped with trolling valves. No additional levers or controls
needed. While in troll mode, engine speed is fixed to a user chosen RPM which
allows easy control of the gear trolling valves and vessel speed while minimizing
the possibility of gear damage due to improper use of throttles in troll mode.

e An emergency backup control panel provides a separate wire path for control of
engine throttles and gear clutches in the event of a primary control system
failure. With the emergency backup system engaged, the gear safety shift
control logic is overridden and direct, non-influenced control of throttles and
clutches for both engines and gears are provided to the operator.

e Power supply for the ICM control system is provided by the engine room/hold
power distribution panels. Each panel is equipped with an automatic best-battery
selector feature to automatically select the best voltage source from the two
battery banks. This arrangement provides a redundant control system power
supply in the event of a battery bank voltage loss.

¢ Fully engineered controls designed for use with state-of-the-art engines and
gears with guaranteed compatibility.

Each ICM Bridge Control System supports up to six (6) independent control stations
located in separate areas in the vessel and allows interrupt-free transfer among them.

In addition to local controls, Electronic Display Modules (EDM) shall be provided and
installed at selected Bridge Deck consoles, as listed in Section 5.17. The display shall
show operational data, including, but not limited to, engine RPM and the status of the
engines, transmissions, and bridge control system.

5.7.3 Propulsion Drivetrain

The Contractor shall provide and install instruments to monitor the rotation and speed of
the two (2) propeller shafts and display the information in accordance with Sections 5.17
& 5.18 of these Specifications. In addition, a shaft tachometer with for each shaft shall
be installed at an accessible location in the engine room. The shaft tachometers shall
include indication of the direction of shaft rotation (ahead/astern).

The Contractor shall develop, document and submit written procedures for engine
installation and shaft alignment. The alignment procedure must include considerations
and provisions for thermal expansion and deformation of the aluminum hull under normal
operating conditions. The Contractor must provide warranty against engine damages as
a result of shaft misalignment.

In general, all material and labor related to the drivetrain aft of the reduction gear are
described in Task C (Section 7 of these Specifications), including the propulsion
shafting, shaft couplings, shaft-seals, bearings, propellers and fairwater cap.

5.7.4  Hydraulic Pump Drives

The Contractor shall fabricate and install foundations for two (2) hydraulic pumps for the
bow thrusters; the hydraulic pumps shall be driven off the pulley end of the propulsion
engine via a stub shaft (see Task F, section 10 of these Specifications.)
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The Contractor shall provide and install all couplings, shafts and foundations to connect
each of the propulsion engine to a hydraulic pump.

The Contractor shall provide a torsional analysis to ensure safe operation of the engines
as configured.

5.8 Generator Engines

The Contractor shall provide and install two new (2) 65 kW ship service generators and
a new 12 VDC starting system for the new gensets.

The new generators shall be skid-mounted Northern Lights M65C2 marine generator
sets, prime rating 65 kW at 1800 rpm, . The engine shall be about 90 hp. The package
shall be IMO/EPA Tier Il compliant, with the following characteristics:

e Turbocharged

¢ Heat exchanger cooled

o Gear-driven seawater pumps

e Brushless generator

o Electronic engine governor, Isochronous 0%
¢ Double wall fuel lines

e Automatic safety shutdown system for low lube oil and high coolant
temperature

e Sight oil gauge/alarm for lube oil

e Standard control panel with AC voltmeter, frequency meter, ammeter with
phase selector switch, DC voltmeter, engine oil pressure gauge, engine hour
meter, engine coolant temperature gauge and control switches.

e DC and AC wiring looms

¢ Remote start stop panel

e Remote ESP monitoring panel

¢ Class H insulation generator with drip proof air intake (NEMAZ2, IP23)
o Steel skid base with vibration isolators

e 12 Volt DC start

o Dry exhaust

e Block heater

e Permanent magnetic generator

A vendor contact regarding the diesel generator sets is:

Darrel Vall
Northern Lights
4420 14™ Ave. NW
Seattle, WA 98107
Tel: 206-789-3880
Fax: 206-782-5455
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darrelv@northern-lights.com

5.9

For each generator, in addition to local controls and instrumentation, the
Contractor shall provide and install remote controls and indicators in the
pilothouse, as outlined in Section 5.17.

Fire Fighting (FI-FI) System

In brief, the fire fighting system include the following components:

Four (4) fire pumps with integral speed increasing gearboxes, driven by two
(2) fire pump diesel engines

One (1) 6” housetop monitor, remotely controlled

Two (2) 4" under-wharf monitors, remotely controlled

One (1) 6” monitor at the bow, manual

Two (2) 4” monitor on Bridge Deck aft, manual (Owner-furnished)
Three (3) hose manifolds, port, starboard and forward

A foam system that consists of:

o Two (2) foam tanks

o Two (2) foam pumps (one electric and one hydraulic)

0 Two (2) foam proportioners

0 One (1) foam injector

One thousand (1,000) gallons of foam concentrate

The design, fabrication, installation and testing of the fire fighting system shall be in
accordance to NFPA 1925 chapters 6, 7 and 9.

5.9.1

Engine-Driven Fire Fighting Pumps

The Contractor shall provide and install two (2) new fire fighting pump engines, each
driving two (2) fire pumps.

The fire fighting pump engines shall be Caterpillar C18 DITTA electronic diesel marine
propulsion engines, IMO EPA Tier Il certified, rated 715 horsepower @ 2100 rpm,
counter clockwise rotating, heat exchanger cooled, maximum Continuous C rating.

Each engine package shall include the following:

Air Inlet System

Aftercooler - sea water, corrosion resistant
Air cleaner/fumes disposal (closed system)
Turbocharger, jacket water cooled

Control System

Electronic governing

Cold mode start strategy
Programmable low idle

Electronic diagnostics and fault logging
Fuel/air ratio control

Cooling System

F/B CHIEF SEATTLE Retrofit RFP #FAS-070111 Page 79
Guido Perla & Associates, Inc. Project 48807 Rev A — Final - 6/29/11





City of Seattle, Dept. of Finances & Administrative Services

Thermostat and housing

Jacket water pump, gear driven

Sea water pump, engine driven

Heat exchanger, Titanium plate with expansion tank
Coolant recovery system

Aftercooler condensate drain

Jacket water heaters

Exhaust System
Manifold & Turbocharger, watercooled,
152 mm (6 in) round flanged outlet
Dry elbow

Flywheels & Flywheel Housings
Flywheel, SAE No. 0,
Flywheel housing, SAE No.0O
SAE standard rotation

Starting System
24V electric start

Fuel System
Fuel filter, LH service

Fuel transfer pump
Fuel priming pump
Flexible fuel lines
Electronic injection
Duplex fuel filters

Instrumentation
Local Instrument panel (24V):
Electric service meter (running hours)
Start/stop switch
Emergency stop button
Maintenance due light
Diagnostic light
Warning light
Maintenance clear switch
15A and 3A breakers
Start motor magnetic switch
Two (2) marine power display (MPD) (one per engine, for the pilothouse console,
see Section 5.7)
Two (2) MPD mounting brackets
Variable engine wiring, customer wiring connector and Service Tool connection
Electronic installation kit (connectors, pins, sockets)

Lube System
Crankcase breather

Oil cooler
Duplex oil filters, spin-on, LH service
Oil pan, center sump

F/B CHIEF SEATTLE Retrofit RFP #FAS-070111 Page 80
Guido Perla & Associates, Inc. Project 48807 Rev A — Final - 6/29/11





City of Seattle, Dept. of Finances & Administrative Services

Oil filler
Dipstick, LH service on Starboard
Oil pump, gear driven

Mounting System
Front support - adjustable

Power Take-Offs

Coupling and drive shaft to gear and pump

Protection System
Shutdown, electronic, 12 or 24 volt, energized to run

General
Vibration damper
Lifting eyes
LH service options
Heat exchanger - fuel cooled
Commercial finish
Commercial CAT Materhorn white paint
Literature/instruction books
Parts book - electronic
Torsional analysis

The Contractor shall fit the two FI-FI pump engines with manufacturer’s standard alarms,
pre-wired to terminal boxes on engines for connection to the FI-FI control and monitoring
system.

The Contractor shall provide and install a remote control station for each fire pump
engine in the pilothouse per Section 5.7. The control station shall contain the following:

Engine speed control

Engine start/stop

Tachometer

Jacket water temperature gauge
Lubricant pressure gage

Seawater cooling pressure gauge
Stack temperature pyrometer

High jacket water temperature alarm
Lubricant low pressure alarm

The Contractor shall provide and install all necessary adapters, torsional couplings,
intermediate shaft, universal joints, foundations etc. to mate the fire pumps to each
engine.

Prior to engine installation, the Contractor shall provide a torsional vibration analysis of
the engine and pump combination with couplings and shaft(s) to ensure safe operation.

The Contractor shall engage the service a trained technician, certified by the engine
vendor to perform the commissioning, dock trials, and sea trials of the fire pump
engines. Contractor shall include duplicates of such reports in the Test Memorandum
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Book described in Specifications Section 4.9.2.Instructional materials as described in
Specification Section 4.10.

The four (4) fire-fighting pumps shall be Hale 80FCG2500-15 with the following
characteristics:

Single stage centrifugal pump with integral speed increasing gearbox at 1.58 ratio
2500 gpm at 165 psig, 332 shp (input shaft at 1900 rpm)

8” flanged suction (at end)

6” flanged discharge

Bronze impeller, body and wear ring

17-4 PH stainless steel pump shaft

Silicon carbide mechanical seal, self adjusting

Thermal relief valve to protect pump overheating, opening at 120°F

Designed, constructed and certified in accordance with NFPA 1925 Section 6.11.

A vendor contact regarding the fire pump engines, fire pumps and associated gearboxes
is:

Chadwick E. Dean

Hale Products Inc.

700 Spring Mill Ave.

Conshohocken, PA 19428

Tel: 610-940-2444

Fax: 610-825-6440

cdean@idexcorp.com

In addition to local controls, instrumentation and remote controls shall be provided for
the fire pump engines at selected Bridge Deck consoles, as listed in Section 5.17.

5.9.2 FI-Fl Seachest Piping

In brief, each of the four (4) new FI-FI seachest shall serve one (1) FI-FI pump at 115%
of design flow rate. Each FI-FI seachest shall be provided with a flanged connection to
an air vent and compressed air blow-down. The air vent shall terminate on the weather
deck outside of the engine room.

The work described in this item shall be performed in conjunction with the drydocking
work (Tasks C, Specifications Sections 7).

5.9.3 Refurbished Fire Monitors

The Contractor shall disconnect and remove the following monitors and accessories in
re-usable condition, crate and ship the monitors to Stang Industries’ plant at Corona,
California for refurbishment.

One (1) 6” manual monitor on main deck forward.

Two (2) 4" remotely controlled under wharf monitors in forward void, including the
associated hydraulic actuators.
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The Contractor shall make allowance for refurbishment expense based on Reference A-
14. Additional work and parts recommended by Stang after disassembly shall be
subject to change order.

The Contractor shall install the refurbished monitors and integrate the monitor with the
new monitor hydraulic controls system and the controls in the pilothouse console

A vendor contact regarding the monitor refurbishment is:

Ed Bender

Sales & Marketing Manager
2616 Research Building B
Corona Ca 92882

Phone: 951-479-9810

Fax: 951-479-9817
ebender@stangindustries.com
www.stangindustries.com

The Contractor shall re-install and commission the refurbished monitors.

5.9.4 New HPU for Under Wharf Monitor Movement Controls

The new 6” housetop monitor shall be provided with electric actuators.

The remote actuation of the two (2) refurbished under wharf monitors shall be provided
by a new, dedicated, self-contained hydraulic piping system in the forward void.

Provide, install and commission a new HPU for the two (2) under wharf fire monitors in
the forward void. To provide redundancy, the hydraulic system shall consist of one (1)
HPU with two pumps. The new HPU(s) shall include an integral reservoir of adequate

size, the operating pressure of the fire monitor hydraulic system shall be about 500 psi.
The HPU shall be located in an accessible location for servicing.

Re-use the existing hydraulic piping in the forward void if practical.

The HPU shall be a self-contained, electric motor driven unit provided by Stang. A
vendor contact regarding the HPU is:

Ed Bender

Sales & Marketing Manager
2616 Research Building B
Corona Ca 92882

Phone: 951-479-9810

Fax: 951-479-9817
ebender@stangindustries.com
www.stangindustries.com

New piping, where needed, shall be made up in stainless steel tubing of suitable
thickness for the system design pressure.
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After installation of the new HPU and affected piping, the Contractor shall pressure-test,
clean and flush the entire system to specified cleanliness. The Contractor shall drain
and re-fill the system, commission and operationally test the system.

5.9.5 Fire Monitors Control Panel

The existing fire monitor control panel in the pilothouse console shall be removed along
with the existing pilothouse. The Contractor shall disconnect and remove from the
vessel all redundant piping and wiring associated with the existing monitor control panel,
including the wiring and connections for the portable remote controls (walk-around
consoles) of the under wharf monitors.

The Contractor shall provide and install a new remote control system for the three (3)
remotely actuated fire monitors, namely the two (2) under wharf monitors and one (1)
housetop monitor. The system shall consist of the following:

o One (1) system controller and wireless transmitter on the main deck, inside
the deckhouse,
e One (1) control console in the pilothouse, with:
0 Remote controls for horizontal and vertical rotation angles of the
housetop monitor.
o Display for the horizontal and vertical rotation angles of the housetop
monitor.
o0 Display for the base rotation and nozzle rotation angels of the two (2)
under wharf monitors.
0 Two (2) automatic home positions for housetop monitor.
0 One (1) automatic home position for each of the two (2) under wharf
monitors.
One (1) wireless transmitter for the two (2) under wharf monitors.
e One (1) lot of actuators and receivers for the three (3) monitors.

The Contractor shall commission and test the new fire monitor control system.

5.9.6 New Fire Fighting (FI-FI) Piping

Provide and install new fire-fighting piping to supply water to the following outlets:

Two (2) under wharf monitors (inside the forward void, frames 1 to 4).

One (1) 6” manual monitor on main deck forward.

Two (2) 4” manual monitors on bridge deck aft.

One (1) 6” monitor on pilothouse top.

Two (2) hose port manifolds on main deck, each with four (4) 4" hose valves.

One (1) hose port manifolds on main deck, forward of the deck locker, with three
(3) 4” hose valves.

Structural spray system (see Section 5.9.8).
Foam piping as required.

In general, all interior FI-FI piping below main deck shall be fiberglass. All exterior FI-FI
piping shall be stainless steel, with provision to be drained and flushed after each use.
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All bulkhead and deck penetrations shall have flanged aluminum pipe spool, with
doublers, insert plate or reinforcement sleeve near the middle of the spool.

The FI-FI piping inside the engine room shall be arranged per Reference A-9.

New FI-FI piping shall be provided for the forward 6” monitor, the forward hose manifold
and the under wharf monitors.

New FI-Fi piping shall be provided for the two (2) existing FI-FI system overboard
discharge nozzles in the steering gear compartment. To clear the new foam tanks, new
piping penetrations must be provided on bulkhead 15.

Due to clearance, the new FI-FI piping in the aft void (Frame 13 to 15) must be installed
and pressure-tested prior to installation of the two (2) new foam tanks in the same
compartment.

5.9.7 Fire Fighting (FI-FI) Control & Monitoring System

In addition to the fire monitor control panel (Section 5.9.5) and the FI-FI pump engine
controls (Section 5.7), the Contractor shall design, provide and install a modular PLC
based control and monitor system for the operation of the FI-FI piping system, including
control of all the remotely actuated FI-FI system valves. The existing FI-FI control and
monitoring system on the F/B LESCHI could be used as an example for development.
The general requirements for the control and monitoring system is described in Section
5-19.2

A color LED or LCD touch-screen display shall be the control panel and operator
interface, and shall be installed on the main console in the pilothouse. Provisions shall
be made to ensure all text and graphics to be legible under all lighting conditions 24
hours a day, including adjustable intensity under direct sunlight and at night

The FI-FI control and monitoring system could be part of the machinery monitoring and
alarm system as described in Section 5-19. However, the display for the FI-FI system
shall be dedicated to the FI-FI system only.

Control and monitoring parts of the system and fire pump engines are to be, as much as
practicable, independent of each other.

Log alarms shall be provided in order to record faults occurred in the system.

Provide remote control functions, visual and audible alarms and system parameter
monitoring on a mimic control panel, which shall include the following as a minimum:

Qty. Equipment / Actuator / Actuation Status Interlock
Function Indication
& Alarm
4 | FI-FI pump supply valves (at Yes Yes Allow pump engine start
seachest) when corresponding
valves are open
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4 | FI-FI pump discharge valves Yes Yes
(at pump)
2 | FI-FI pump engine overload Yes Stop FI-FI pump engine
1 | Housetop monitor supply Yes Yes
valve
2 | Underdock monitors supply Yes Yes
valves
1 | Underdock monitor HPU Yes
power on
2 | Foam pump supply valves Yes Yes Allow foam pump start
when corresponding
supply valve is open
3 | Foam pump discharge line Yes
pressure
4 | Foam proportioner supply Yes Yes Allow open when foam
valves pump discharge line
pressure is greater than
FI-FI header pressure
2 | Foam tank level Yes Stop foam pump when
empty
2 | FI-FI pump engine RPM Yes
2 | FI-FI discharge header Yes
pressure
2 | Structural water spray supply Yes Yes
valve

The Contractor shall provide two independent power supplies for the FI-FI control and
monitoring system.

5.9.8 New Structural Spray System

In general, the existing spray system piping along the main deck perimeter will be
removed. The existing headers under the pilothouse visor shall be modified to cover the
forward main deck, forward deckhouse and the pilothouse top. Water spray for the main
deck and deckhouse below the bridge deck shall be provided by new headers along the
bridge deck perimeter.

The Contractor shall provide and install new piping, valves and nozzles as required, as
indicated by Reference A-8. The system shall allow partial activation to cover the port
half or starboard half of the vessel.

Replace the existing spray system for the main deck to suit the new superstructure. No
piping shall be allowed along the edge of the Main Deck. The design flow rate shall be
in accordance with ABS requirements.
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5.9.9 New Foam System Piping

The Contractor shall provide and install new piping, valves and pumps as required, as
indicated by References A-7.

The system will be based on Novacool UEF foam at 0.4% concentration when deployed,
and shall consist of the following:

One (1) foam pump, electric driven, 24 gpm at 200 psi

Two (2) Matre foam proportioners

One (1) FoamPro hydraulically-driven, variable displacement foam pump
One (1) foam injector

Two (2) foam tanks

One (1) FoamPro flow meter

Two (2) emergency suction connections for portable eductors shall be provided in the
foam supply line between the foam tank and the foam pump.

The Contractor shall conduct all equipment testing related to the foam system with fresh
water. The tanks and system piping shall be filled with foam concentrate only after
satisfactory testing of the entire foam system.

A vendor contact regarding the Matre foam proportioner is:

Torleiv Fylkesnes

Managing Director

Matre Maskin AS

Brubakken

N-5420 Rubbestadneset
Norway

Phone (Direct): +47 91 38 07 30
Phone: +47 5342 7744

Fax: +47 5342 7892

E-mail: tf@matre.no

A vendor contact regarding the FoamPro foam system is:

Dave Raoll

Hypro Pentair Water

375 Fifth Ave NW

New Brighton, MN 55112
Phone: 503-333-9822

Email: Dave.roll@pentair.com
www.foampro.com
http://www.foampro.com/en-us/

5.9.10 New Foam Concentrate

The Contractor shall provide one thousand (1,000) gallons of NovaCool UEF foam
concentrate and load the foam into the two (2) foam tanks after the foam system is
completed and tested.
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Excess foam concentrate (after the tanks are filled) shall be delivered to the Owner in
container(s) suitable for long term storage, as approved by the foam’s manufacturer.

A vendor contacts regarding the NovaCool UEF foam concentrate is:

Jacek Kobiesa

Poland & Sons, LLC
522 W. Grand Ronde
Kennewick, WA 99336
Phone: 509-586-2158
Cell: 509-380-4106
Fax: 509-585-0244

5.10 Engine Exhaust Systems

The Contractor shall provide and install new exhaust systems for (2) new main engines,
(2) new fire fighting pump engines and two (2) generator engines as described by
Reference A-5 and in accordance with engine vendor requirements. All exhaust piping
shall be routed through the uptake and inside the new stack structure.

Fabricate and erect a new stack structure to accommodate the new exhaust piping.

Each of the six (6) new exhaust systems shall include a critical grade spark arresting
silencer, engine outlet flexible connector, and any additional flexible connector(s) if
required for thermal expansions. All exhaust system flexible connectors will be multiple
“Boa” or equal with flanged ends and liner. Correct flow direction for liners shall be
marked on the outside and shall be observed upon installation.

Tailpipes, in the weather, and the “top hats” welded to the tailpipes shall be
electropolished stainless steel type 316L.

Insulate new exhaust systems as described by Reference A-5.

5.11 Sea Water Cooling Systems

In brief, each of the two (2) new seawater cooling seachest shall serve one (1) cooling
header. Each cooling seachest shall be provided with a flanged connection to an air
vent and compressed air blow-down. The air vent shall terminate on the weather deck
outside of the engine room.

The Contractor shall provide and install Seawater cooling systems for the following
equipment, as indicated in Reference A-17:

e Two (2) new main engines
¢ Two (2) reduction gear lube oil
e Two (2) stern tube bearings
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e Two (2) Lasdrop shaft seals

o Two (2) new fire fighting engines

e Two (2) new generator engines

e Two (2) bow thruster hydraulic system heat exchangers

Valves upstream of basket strainers shall be clear opening stainless steel gate valves.
Engine connections shall be flanged rubber bellows flex connectors.

The cooling system for each main engine shall be connected to cool the reduction gear
lube oil, bow thruster hydraulic system cooler and stern tube bearing associated with
that engine.

If cooling of return fuel is required by the respective engine manufacturer, seawater shall
be supplied from the engine cooling circuit of the subject engine.

5.12 Fuel System

The Contractor shall modify the diesel fuel system in accordance with Reference A-10
and as required to suit removal of three (3) existing main engines and installation of two
(2) new main engines and (2) new fire fighting pump engines and two (2) new generator
engines. All the existing fuel filters shall be removed.

All new fuel filters shall be equipped with a metal heat shield, designed for marine use.
Provide and install new filters and piping per Reference A-10.

Basically, one (1) primary filter shall be provided in a circuit that serves one (1)
propulsion engine, one (1) FI-FI pump engine and one (1) generator.

Each propulsion engine shall be provided with a second stage and final stage fuel filter.
This second stage filter shall have the same housing as the primary filter, but with a filter
element of smaller mesh size.

Each FI-FI pump engine and generator shall be provided with a final stage filter.
All fuel filters shall be duplex.

There is an existing fuel oil level sensor with a remote display on the pilothouse console.
The Contractor shall remove the existing remote display and preserve for re-installation.
The Contractor shall inspect the existing fuel oil level sensor and remote indicator, repair
and refurbish if necessary.

The Contractor shall coordinate the work described in this task with modifications of the
fuel tank as described elsewhere in these Specifications.

5.13 Engine Room Ventilation

Upgrade the engine room ventilation system, including installation of intake air mist
eliminators and new supply fans, as described by Reference A-6.
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5.13.1 Mist Eliminators

Provide, fabricate and install a new aluminum housing for the new aluminum mist
eliminators. The new housing shall be similar to existing, with provision for renewable
filters at the rear of the mist eliminator blades. The entire mist eliminator shall be
housed in a hinged aluminum frame welded to the superstructure and does not project
beyond the exterior surface of the superstructure bulkheads. Effective means shall be
provided to drain off the removed moisture.

5.13.2 Engine Room Supply Fans

Provide, and install two (2) new supply fans with variable speed drive. The new fans
shall have aluminum housing, intake bell and stainless steel wire guards.

5.13.3 Engine Room Exhaust Louvers

Provide, fabricate and install two (2) engine room natural exhaust louvers in the new
uptake, as shown in Reference A-13. The louvers shall be aluminum or stainless steel,
with crimped drip lips on the lower edges.

Since the exhaust louvers will be subject to deluge from the fire monitors, the louvers
shall be recessed from the vertical surface of the stack. A drip edge shall be provided
just above the louver recess to direct runoff away from the recessed opening.

5.13.4 Engine Room Supply Ducts

Provide, fabricate and install new galvanized sheet steel ventilation supply ducts in the
engine room, as outlined in Reference A-18. The new diffusers shall be provided with
14" stainless steel wire mesh. Turning vanes or splitters shall be incorporated in 90-
degree elbows to reduce pressure losses.

5.14 Compressed Air System

The Contractor shall supply, install and commission a new air compressor mounted on a
horizontal 60-gallon air receiver.

The new compressor shall be rated for 16.6 scfm, maximum 150 psig output, belt-driven,
screw type compressor, with integral refrigeration type air dryer, Quincy QGS 5 or equal,
with 5 hp motor, 480VAC, 3-phase, 60 Hz.

The Contractor shall fabricate and install new foundation for the new compressor, and
connect the new compressor to the existing compressed air piping per Reference A-11.

The Contractor shall provide and install new compressed air piping to the four (4) new
FI-FI seachests, ship service seachests and the ship’s whistle.

The Contractor shall test the compressed air piping to 1.5 times of working pressure of
120 psig.
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5.15 Lube Qil Piping System

The intent of this work is to provide and install new lube oil piping to facilitate oil change
for the following equipment:

e Two (2) propulsion engines

o Two (2) reduction gears

e Two (2) FIFI pump engines

e Two (2) ship service generators

For each of the above equipment, the Contractor shall perform the following tasks:

e Locate the drain plug for the lube oil sump.

e Drain and store lubricants if necessary. Confirm lube oil sump is dry prior to
work.

e Replace the drain plug with a stainless steel ball valve and a flexible hose
(downstream from the valve). Both items shall be 125 psi class, suitable for high
temperature lube oil service.

¢ Provide, install and connect the flexible hose to a vertical length of 3/4” NPS
piping that terminates above the normal oil level in the engine/gearbox. The pipe
shall be ASTM B53 Grade B seamless, black, with 2000 psi socket weld fittings,
independently supported (not anchored to the engine/gearbox), and connected to
the engine/gearbox via a flexible hose.

¢ Terminate the 3/4” NPS pipe at an accessible location above the engine room
floor Terminate the top end with a Kamlok coupling and a plug. The coupling and
plug shall be stainless steel or polypropylene. The location of the termination
shall be approved by Owner.

o Refill sump with proper lubricant to the correct level. Check for leakage.

The Contractor shall provide and installed a reversible positive displacement lube oil
pump and controls (ON/OFF/ON switch) at an Owner approved location on the aft
bulkhead of the engine room., The pump shall be rated for 5.6 gpm between 50 and 150
psi for 1000 SSU fluid, with standard mechanical seal (maximum temperature 212 F), 34"
connections, reversible, vertical mount, with an 1 HP motor, 1800 rpm, 110 VAC, single
phase, Roper A03 or equal.

The Contractor shall outfit the pump with 3/4” Kamlok fittings to facilitate connections of
flexible hoses. Matching pipe plugs shall be provided to prevent leaks during storage.

The Contractor shall provide and install two (2) % flexible hoses suitable for lube oll
service. One (1) hose shall have adequate length to reach all lube oil suction
connections within the engine room. One (1) hose shall have adequate length to reach
a steel drum located on the main deck, near the escape hatch.

5.16 New Fire Suppression System

The Contractor shall supply, install a fire suppression system based on Pyrogen
chemical aerosol, including, but not limited to the following:
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o Four (4) EXA 50 Aerosol generator, 50 cubic meters capacity each, with
mounting to bulkhead or overhead (approx. 80 Ibs. Each)

e One (1) PyroSense combined warning sounder/beacon

o One (1) PyroSense SP system isolate switch

¢ One (1) lot high temperature wire (estimated 300’)

e One (1) 4-generator extender panel

e Six (6) T-Start heat detector

e Six (6) T-Start relay base

e Six (6) 24 volt relay

e One (1) PyroSense SP-1 detection & extinguishing control panel
e Four (4) Pyrogen area/door warning sign

¢ Instructions manuals

Special provisions may be required for shipping and warehousing the chemicals.

The system shall be designed to ignite either thermally (via local sensors) or electrically
(remote control from the bridge).

The system shall be connected to two (2) sources of 24 VDC power sources.

The Contractor shall connect the Pyrogen system to shutoff all engines and engine room
ventilation fans prior to the ignition of the Pyrogen system.

Final inspection and certification by a qualified representative of the manufacturer is
required.

Vendor contacts regarding the Pyrogen system include the following:

Harris Allen

Western Branch Diesel, Inc.
3504 Shipwright Street
Portsmouth, VA 23703

Tel: 757-673-7000

Fax: 757-673-7190

5.17 Electrical Systems
5.17.1 General

The Contractor shall provide and install new electrical systems and equipment to modify
existing electrical systems to suit installation of two (2) new main engines, (2) new fire
fighting pump engines and two (2) new diesel generator sets. The new systems shall
include new start battery banks and chargers as required, controls and power cables for
new engines, propulsion gearbox and fire fighting system equipment.

The two (2) new diesel generator sets shall use 12 VDC batteries and chargers.
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5.17.2 Engine Service Electrical Systems

The starters and control systems for new engines shall be equipped with isolated
negative (not directly connected to the hull). This isolated negative arrangement shall
require that all new battery systems, and other systems using 24 Volts DC, such as
propulsion control, fire fighting control, etc. be able to operate without a grounded
negative. The negatives of all new 24 Volt battery banks shall be connected by a
common conductor.

Provide and install a new 24 Volt DC distribution panel on the Main Deck to serve as an
alternate source of control power for the new engines and essential DC loads such as
propulsion controls and fire-fighting controls. This new distribution panel will be referred
to as the Main Deck 24 VDC Distribution Panel.

The new panel shall be a Square D, QO, 1ph 3w, 125A, 24 pole, NEMA 3R without
knockouts. L1 bus shall be designated as the positive (+) bus, and the L2 bus shall be
the negative (-) bus. Two pole circuit breakers will be used for distribution. Size engine
control circuit breakers based on engine manufacturers’ recommendations. Provide two
installed spare circuit breakers, one sized for a main engine control load, and the other
sized for a pump engine control load. Install a two (2) light ground detection circuit, with
test switch, in the face of the distribution panel.

5.17.3 Engine Heating Systems
Install power feed for engine coolant heaters on six (6) new engines described in
Specification Sections 5.6 and 5.7.

5.17.4 Batteries and Chargers

The Contractor shall provide and install starting, monitoring and controls for the following
systems in accordance with References A-27 & A-28:

Qty. Voltage Service (per System) Location Remarks
2 24VDC | One (1) propulsion engine Engine Room | Split bus with transfer
and one (1) FI-FI pump switch between these

engine two (2) systems

2 12vDC | One (1) generator engine Engine Room

1 24VDC | Hotel loads Main Deck

1 12VvDC | Pilothouse electronics Bridge Deck Under settee

The batteries shall be new marine AGM batteries, installed in heavy duty battery boxes
with proper ventilation openings, arranged in 12 Volt or 24 Volt banks as required. The
foundations for the batteries inside the engine room shall be located above the floor
plates to facilitate maintenance wherever practical. The new chargers shall be Charles
or equal, 120 VAC input, 12 V/24 VDC, 50A output,.
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5.17.5 New Emergency Lighting

Provide and install one (1) battery backup “EMERGENCY” lighting in the following
compartments:

Equipment Room (fwd of bulkhead 9, Main Deck),
Emergency Medical Space (aft. of bulkhead 9, Main Deck)
Crew’'s Day Room

Engine Room.

Fixtures shall be watertight, multipurpose surface mounted fluorescent light similar to
GLAMOX MT-GKI-G23 (2 x 32 Watts) with 90-minute battery backup. The lighting
fixture shall be UL listed and shall bear the UL Marine Label appropriate for the area in
which the fixture shall be installed.

The lighting fixture shall be installed strategically to provide even room illumination
during blackout condition.

Each emergency fixture shall contain engraved laminated phenolic label having a 1”
white letter “E” on a red background.

5.17.6 Night Vision Lighting

Provide and install “NIGHT VISION” fluorescent lighting on the interior overhead of the
new pilothouse.

The fixture shall be GLAMOX MT — GKI-G33 (3x 32 Watts) with independently switched
blue center lamp.

5.18 Bridge Deck Consoles
5.18.1 General

The Contractor shall design, provide and install the new interior and exterior consoles on
the Bridge Deck to suit new controls for all engines, reduction gear, FI-FI system, foam
system, bow thrusters and remotely operated fire monitors, etc. References A-22 and A-
23 shall be the guidance for development.

5.18.2 Mock Up

To verify ergonomic layout, line of sight and space availability, the Contractor shall
provide and construct a full-scale mock up of the new pilothouse, interior console and
the aft console on the Bridge Deck. If the construction schedule allows, the Contractor
could construct the console mock-up in the new pilothouse structure prior to outfitting.

All equipment that will be installed inside the pilothouse and on the consoles, including
those on the bulkheads and ceiling, shall be modeled. In addition, equipment,
components and accessories that will be installed under the consoles shall also be
modeled to verify cableway routings, duct arrangements and service clearances. .
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The mockups shall be made of plywood or foam core boards, and shall include models
of the equipment/instruments and associated components, accessories and controls,
properly labeled for identifiation.

5.18.3 Consoles

The material, construction and layout of the new console shall be to the satisfaction of
the Owner, and shall be coordinated with Task B, Section 6 of these Specifications.

The internal space under the console shall be utilized for the window defrosting system
(see Task B, Section 6 of Specifications). Adequate ventilation openings shall be
provided on the vertical surfaces to facilitate air circulation under the console.

In general, the console in the pilothouse shall be organized into three parts:
e Center console, primarily as helm station, navigation and engine monitoring.

e Port console, primary for fire fighting, and steering and propulsion controls from
bridge wing.

e Starboard console, primary for radar display, and steering and propulsion
controls from bridge wing.

The Aft. Bridge Deck Console is an independent console for steering and navigation
only.

The ‘stern thrusters’ consist of the two (2) existing FI-FI system overboard discharge
nozzles near the stern, with remotely operated valves.

The following table shows the distribution of controls for propulsion, generators, bow
thrusters and stern thrusters among the four consoles. It is compiled for clarity and it is
not an exhaustive listing of all items on the consoles.

] ) Pilothouse Pilothouse Pilothouse | Aft. Bridge
Propulsion Engines Port Wing Center Stbd Wing Deck
Console Console Console Console
Port MTU main engine throttle Yes Yes Yes Yes
with transfer switch and
command indicator
Port MTU main engine Yes
instrumentation
Stbd MTU main engine throttle Yes Yes Yes Yes
with transfer switch and
command indicator
Stbd MTU main engine Yes
Instrumentation
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Pilothouse Pilothouse Pilothouse | Aft. Bridge
Propeller Shaft Port Wing Center Stbd Wing Deck
Console Console Console Console
Port shaft, rotation & RPM Yes Yes Yes
_ Pilothouse Pilothouse Pilothouse | Aft. Bridge
Steering Port Wing Center Stbd Wing Deck
Console Console Console Console
Bow thrusters throttle (single Yes Yes Yes Yes
control for both thrusters)
Stern thruster valves control, Yes Yes Yes Yes
3-position switch (port valve
open — all closed — stbd valve
open)
Pilothouse Pilothouse Pilothouse | Aft. Bridge
Generators Port Wing Center Stbd Wing Deck
Console Console Console Console
Port Generator start/stop Yes
controls
Port Generator running light Yes
Port Generator active bus Yes
indicator
Stbd Generator start/stop Yes
controls,
Stbd Generator running light Yes
Stbd Generator active bus Yes
indicator
] o Pilothouse Pilothouse Pilothouse | Aft. Bridge
Fire Fighting System Port Wing Center Stbd Wing Deck
Console Console Console Console
Fwd. FI-FI pump engine Yes
Marine Power Display (CAT
MPD)
Aft. FI-FI pump engine Marine Yes
Power Display (CAT MPD)
Fwd. FI-FI pump engine Yes
start/stop, throttle control,
running light & summary alarm
Aft. FI-FI pump engine Yes
start/stop, throttle control,
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running light & summary alarm

Housetop monitor rotation & Yes
elevation control panel

Underdock monitors rotation & Yes
elevation control panel

Underdock monitors HPU Yes
start/stop and running light

FI-FI system valve control Yes
panel (except 2 overboard
discharges at stern)

5.19 Alarm System
5.19.1 General

The objective of this section is to replace the existing monitoring and alarm system.

The new alarm system shall be independent of the dedicated control and monitoring
systems furnished with the major equipment (such as propulsion engines, FI-FI pump
engines, steering gear and fire monitor controls, etc.)

Two (2) independent 24 VDC power sources shall be provided for the alarm system.

In view of future maintenance requirement, priority shall be given to system developers
who are within 50 miles of downtown Seattle.

The alarm system, in general, shall be similar to Eltech Shipco, or equal. A contact for
Eltech is:

Jay Sinclair

Eltech Electric Inc.
4241 24" Ave. W.
Seattle, WA 98199
Tel: (206) 213-0048
Fax: (206) 213-0049
jsinclair@eltech.us
www.eltech.us

5.19.2 Basic System Design & Layout

The system’s design philosophy and interface shall be subject to Owner’s approval.

The system shall consist of central programmable logic controller(s) [PLC] with software
redundancy (Siemens S7-300 or equal) and a distributed system architecture using a
fully shielded Ethernet network that allows data collection at any number of stations.
The number of cables required to connect sensors shall be kept to a minimum.
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The system shall be protected against power irregularities at both the data collections
stations and the main system panel.

The system shall be able to interface with all communications protocols commonly used
on modern marine equipment, including MODBUS and J1939 CANBUS, etc.

The system shall be a supervised system that derives its information from switched
inputs. The alarms are activated when an interruption in a alarm circuit is detected. The
system logic shall be solid state, with easily replaceable circuit cards. Acknowledgement
shall silent the announciator. An acknowledged alarm remains as an ‘active’ alarm.

The system shall have a self-diagnostic feature that is activated upon power-up and
upon demand to identify any system errors or deficiencies.

The system shall be configured to provide manual or automatic actuation of selective
safety equipment (such as fire suppression, etc.) with user-programmable delays.

The system shall have cover circuits, time delay and enabling programming capabilities
to prevent nuisance alarms from occurring when transient alarm conditions exist.
Alarms shall not occur during normal startup, shutdown or during normal maneuvering
operations; for example, a low lube oil pressure alarm should not be activated during
engine startup and shutdown, The Contractor shall be required to demonstrate this
capacity during trials.

At delivery, the system shall have sufficient capacity to cover future installation of at
least twenty percent (20%) extra alarm contacts.

5.19.3 System Panel

The main system panel can be located on bulkhead 6 in the engine room, near the
location of the existing alarm panel. The main system panel shall be housed inside a
drip-proof NEMA 12 closure. approximately 24"x24” x8”, with cable entry through the
bottom using watertight stuffing tubes.

5.19.4 Visual Alarm Signals

In general, when an alarm is triggered, a flashing red visual indication shall appear on
the system displays. An acknowledgement by the crew (via the acknowledge button)
shall change the visual indication from red to yellow and remain flashing on the display.
The visual indication shall remain active until the alarm condition clears. Acknowledging
an alarm shall not prevent operation or display of succeeding alarms.

In addition, one (1) red and one (1) yellow strobe lights (or rotating beacons) shall be
installed in the Engine Room and synchronized with the alarm and acknowledgement
signals on the display screen.

5.19.5 Audible Alarm Signals

An audible signal shall be emitted at each display location unless noted otherwise. All
audible signals shall be extinguished when the alarm is acknowledged.

To limit distraction, a silence button shall be provided to extinguish the local audible
alarm only without acknowledging the alarm.
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The Contractor shall be responsible to select an audible alarm signal that is substantially
different from other audible alarms in the pilothouse.

5.19.6 Displays

Color LED or LCD touch-screen display shall be the control panel and operator interface.
Provisions shall be made to ensure all text and graphics to be legible under all lighting
condition 24 hours a day, including adjustable intensity under direct sunlight and at night

Consider crew members may be wearing wet fire-fighting gear when consulting the
alarm displays, the ‘buttons’ that are programmed on the touch screens shall be kept to
minimum. Dedicated pushbuttons and/or switches suitable for a wet environment are
preferred for frequently-used functions such as testing, acknowledgement, scanning and
scrolling.

Unless noted otherwise, each display station shall contain the following:

A display screen

An audible alarm annunciator

An alarm acknowledge button

A silence button (to extinguish the local audible alarm annunciator without

acknowledging the alarm)

A test button

e A scan button to enable investigation of individual active alarms in an organized
manner

¢ A means to scroll the active alarm listing in different systems.

Two (2) display stations, with an approximately 12"x10” screen, shall be provided at the
following locations (subject to Owner approval):

e Bulkhead 6 in the Engine Room.
e A bulkhead inside the pilothouse on Bridge Deck (supplemented by one (1)
waterproof horn and two (2) additional strobe lights or rotating beacons.)

As an aid to the crew before entering the Engine Room to investigate active alarm(s),
one (1) display station shall be provided on a bulkhead on Main Deck, near the entrance
to the Engine Room (subject to Owner approval). This screen shall be approximately
12"x6” and shall display both acknowledged and unacknowledged alarms.
Annunciation, silencing and acknowledgement functions shall not be required,

The monitoring functions shall be organized by systems into multiple ‘pages’ that are
selectable by the crew. Display of active alarm(s) shall have priority in terms of display
area, but not necessarily occupy the entire display screen. In particular, when multiple
active alarms occur in multiple systems, the system must allow the crew to ‘scan’ or
‘scroll’ through listing of active alarms organized by systems, while simultaneously retain
instant accessibility to data of other systems without active alarms.

During normal conditions the display screen shall include the date, time and number of
activated alarms regardless of the system being monitored. When an alarm condition is
detected, the alarm(s) at each display shall be activated. The display screen shall show

F/B CHIEF SEATTLE Retrofit RFP #FAS-070111 Page 99
Guido Perla & Associates, Inc. Project 48807 Rev A — Final - 6/29/11





City of Seattle, Dept. of Finances & Administrative Services

a flashing message indicating which alarm is active. The color of the flashing message
should be red or other color(s) coded according to priority or criticality to the crew’s
safety or to vessel's mission. The horn and the red visual alarm signal in the Engine
Room shall be activated.

If the acknowledge button at any station/panel/display is pushed, the alarms at all
stations shall be silenced, the color of the flashing message shall be changed to yellow.
In the Engine Room, the red visual alarm signal and the horn shall be switched off and
the yellow visual alarm signal be energized.

5.19.7 Alarm Log

An alarm log shall be maintained in the system memory or storage device for
subsequent analysis. The alarm log data shall be stored in plain text, suitable for
transfer to an external storage device via a USB port.

The alarm log entries shall include the following information:

Alarm description and the parameter set point
Time of initial alarm

Time alarm was acknowledged

Time alarm was cleared

5.19.8 Provisions for In-Port Operations

An amber strobe light (or rotating beacon) shall be installed on the vessel exterior, at a
location visible to a person at the pier where the vessel is moored.

A selector switch shall be provided in the Engine Room for ‘Normal’ operation and ‘In-
Port’ operation.

In addition to the usual alarm functions and logging, when any alarm is activated while
the system is set for ‘In-Port’ operation, the following actions are required:

o The amber strobe light (or rotating beacon) shall be energized until
acknowledged.

e A warning message shall be sent automatically via a designated communication
channel to remote locations.

5.19.9 Alarm Points

In general, alarm points shall be selected to ensure the safety of the crew and the
execution of the vessel’'s mission. The following tables are presented as examples of
items to be monitored for estimate purpose only and are exhaustive. The final alarm
points shall be subject to Owner’s approval.

5.19.9.1 Bilge System

Qty Function Location Sensor Type Parameter Interlock
1 Forepeak bilge Bhd. 1 Level switch High level, 18~
1 Fwd, Hold bilge Bhd. 4 Level switch High level, 18”
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1 Void under Day Rm | Bhd. 6 Level switch High level, 18”
bilge
1 Engine Rm bilge Bhd. 6 Level switch High level, 18"
1 Aft Hold bilge Bhd. 13 Level switch High level, 18”
1 Steering Gear Rm Bhd. 15 Level switch High level, 18”
bilge
5.19.9.2 Generators
Qty Function Location Sensor Type Parameter Interlock
1 Port Gen. Jacket Port Temperature High
water temperature. | generator switch temperature
1 Port Gen. Jacket Port Level switch Low level
water level generator
expand tk.
1 Port Gen. Lube oil | Port Pressure Switch | Low pressure
pressure generator
1 Port Gen. Raw Port Pressure/vacuum | High vacuum
water cooling high | generator switch
suction cooling
suction
1 Stbd. Gen. Jacket | Stbd. Temperature High
water temperature. | generator switch temperature
1 Stbd. Gen. Jacket | Stbd. Level switch Low level
water level generator
expand tk.
1 Stbd. Gen. Lube oil | Stbd. Pressure switch | Low pressure
pressure generator
1 Stbd. Gen. Raw Stbd. Pressure/vaccum | High vacuum
water cooling high | generator switch
suction cooling
suction

5.19.9.3 Fuel System

Qty Function Location Sensor Type Parameter Interlock
1 Fuel tank high level | Fuel tank Level switch High level, 95%
1 Fuel tank level Fuel tank Pressure Fuel remaining
transducer in gallons
1 Fuel tank low level Fuel tank Pressure Low level, 10%
transducer
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5.19.9.4 Fresh Water System

Qty Function Location Sensor Type Parameter Interlock
1 FW storage low Water tank Level switch Low level, 25%
level
1 FW storage low low | Water tank Level switch Low level, 10%
level
5.19.9.5 Sewage System
Qty Function Location Sensor Type Parameter Interlock
1 Sewage tank high Sewage tank | Level switch High level, 75%
level
1 Sewage tank high Sewage tank | Level switch High level, 95%
high level
5.19.9.6 Compressed Air System
Qty Function Location Sensor Type Parameter Interlock
1 Compressed air low | TBD Pressure Low pressure
pressure switch
5.19.9.7 Electrical
Qty Function Location Sensor Type Parameter Interlock
1 Port battery bank TBD Volt meter Low voltage
low voltage
1 Stbd battery bank TBD Volt meter Low voltage
low voltage
5.19.9.8 Security
Qty Function Location Sensor Type Parameter Interlock
2 Weathertight door Bhd. 6, P/S Micro switch Open/Ajar
1 Rollup door Bhd. 12 Micro switch Open/Ajar
1 Pilothouse door Bhd. 9 or Micro switch Open/Ajar
Bhd. 10
(Option B)
5.19.9.9 Fire Alarms
Qty Function Location Sensor Type Parameter Interlock
1 Fwd Void (Fr. TBD Smoke & fire | Smoke and/or
1-4) detector high temp.
1 Fire in Day TBD Smoke & fire | Smoke and/or
Room/Galley detector high temp.
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1 Engine Room | TBD Smoke & fire | Smoke and/or | Activate fire
detector high temp. suppression
system release
after delay
1 Emergency TBD Smoke & fire | Smoke and/or
Medical Room detector high temp.
1 Equipment TBD Smoke & fire | Smoke and/or
Storage detector high temp.
1 Aft Void (Fr. TBD Smoke & fire | Smoke and/or
13-15) detector high temp.
1 Steering Gear | TBD Smoke & fire | Smoke and/or
Compartment detector high temp.
5.19.9.10 Hydraulic Systems
Qty Function Location Sensor Type Parameter Interlock
1 Port Bow Reservior Level Low level
Thruster Hyd.
Reservoir
1 Stbd Bow Reservior Level Low level
Thruster Hyd.
Reservoir
1 FoamPro Hyd. | Reservior Level Low level
Reservoir
1 Underwharf Reservior at | Level Low level
Monitors HPU | HPU
1 Capstan HPU | Reservior at | Level Low level
HPU

5.20 Outfitting
5.20.1 Engine Room Escape Hatch

The objective of this task is to replace the existing engine room escape hatch/manhole
and to improve the watertight integrity of the mounting ring of this escape hatch. This
escape hatch is currently mounted on the multi-bolt engine room access plate just
forward of Frame 13

The Contractor shall remove the existing escape hatch and deck ring from the bolted
access hatch.

The Contractor shall provide and install a new escape hatch and the associated deck
ring on the multi-bolt engine room access plate. The hatch shall be all aluminum,
24"x32", hinged with holdover, quick acting mechanism on the bottom side, knife-edge
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seals, and two (2) 3/4” drain connections built-in to the underside of the deck ring and
hinge pocket.

The Contractor shall provide two (2) 3/4” flexible hoses from the new escape hatch deck
ring drain connections to the new overboard drain lines. The flexible hoses shall be
arranged to facilitate removal of the multi-bolt access plate.

The Contractor shall install a 1 1/4” schedule 10 stainless steel pipe on the engine room
overhead, from a point just outboard of the multi-bolt access plate boundary to a new
overboard discharge, port and starboard. The drain pipe shall be arranged to allow the
removal of the access cover after disconnecting the 4" flexible hoses. A check valve
and stop valve shall be provided just inboard of the overboard discharge.

5.20.2 Repair Existing Manholes

To improve watertight integrity, the Contractor shall replace the hatch cover seal and the
seal ring for the actuator handle of each of the existing 15"x23” quick-acting manhole
covers, except the cover for the existing engine room escape hatch.

5.21 Spares
The Owner shall provide a list of spares to be delivered by the Contractor to the vessel
prior to the completion of the work. See Section 1.27 of Specifications.

The Contractor shall provide, inventory warehouse and deliver to the vessel.

5.22 Warranty

The Contractor shall transfer all warranties of the new equipment to the Owner.

5.23 Certifications

Prior to the redelivery of the vessel to the Owner, the Contractor shall provide the Owner
with manufacturers’ certification of performance of the various machinery installed as
part of this task, including, but not limited to EPA certification of Tier Il emission
requirements of all internal combustion engines.

The Contractor shall arrange for the Owner to be given the opportunity to witness the
equipment testing at the manufacturer’s facility.

5.24 Documentation

The Contractor shall provide for Owner review and approval, all documentation
associated with the installation, regulatory approval, and operation of the items
described in this work package. The documentation shall be provided and formatted as
described by Section 4.6. The documentation shall include, as a minimum, two (2)
copies of the items listed below.

o Vendor Certified Drawings
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e [nstruction Books

Instruction books for all new system equipment shall be provided and formatted as
described in Section 4.10. The instruction books shall provide complete and detailed
instructions for startup, shutdown, operational sequences, equipment specifications, and
preventative maintenance. The instruction books shall include, but are not limited to the
following:

Equipment descriptions and specifications

Operating manuals including startup, shutdown and operating sequences
Routine maintenance requirements, procedures and schedules

Control and Power schematics, Assembly drawings, and other drawings as
appropriate

In accordance with Section 4.11, the Contractor shall provide as-built drawings to the
Owner showing all new construction and modifications detailed in this section.
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Section 6

New Pilothouse (Task B)

6.1 Intent

The intent of these specifications is to describe the material and work necessary to
accomplish the following:

Remove the existing pilothouse above the Bridge Deck

Fabricate and erect a new pilothouse with new windows and weathertight door
Ouitfit the pilothouse with insulation, furniture, joiner lining and ceiling

Outfit a command center inside the pilothouse

Fabricate and install new mast

Fabricate and install foundation and support for new fire monitor on house top
Provide and install new navigation aids and electronic suite

Fabricate and install new console with engine and fire monitor controls
Provide and install new electrical panels

Provide and install engine alarm panels

Provide and install defrosting system for pilothouse windows

Provide and install ventilation system).

Provide and install new window wipers for five (5) front windows

Provide and install new marine grade heaters inside the pilothouse

The scope of work shall include the following:

Prior to removals, document all wiring, piping components and equipment to be
salvaged, retained and re-installed in the new pilothouse. Provide protection and
storage for all salvaged materials destined for reuse.

Develop a plan to remove existing items and install new and/or refurbished items
described by this Section, including any necessary temporary access openings in the
vessel's structures and restoration of transport routes to original condition.

Coordinate the work described herein with other tasks, especially those that are affected
by the removal of the existing pilothouse.

6.2 References

B-1 GPA Drawing 48807-155-01, Pilothouse Structure

B-2  GPA Drawing 48807-162-01, Stack Structure

B-3 GPA Drawing 48807-184-07, Foundations, Fire Monitor

B-4 GPA Drawing 48807-320-01, Electrical One-Line Modifications

B-5 GPA Drawing 48807-325-01, 12V/24V DC Electrical Power Diagram

B-6  GPA Drawing 48807-422-01, Navigation Lights

B-7  GPA Drawing 48807-514-01, Ventilation Diagram, Deckhouse & Pilothouse
B-8  GPA Drawing 48807-522-10, Fire Fighting System Arrangement

B-9 GPA Drawing 48807-625-01, Window Schedule
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B-10 GPA Drawing 48807-635-01, Insulation Schedule

B-11 GPA Drawing 48807-662-01, Pilothouse Arrangement

B-12 GPA Drawing 48807-171-01, Mast Structure

B-13 GPA Drawing 48807-522-02, FI-FI Spray System Diagram
B-14 GPA Drawing 48807-184-05, Foundation, Surveillance System

6.3 General

6.3.1 Interferences

All items which may interfere with or whose function or appearance may be damaged by
the work to be performed shall be protected or removed prior to the start of work. These
items may include, but are not limited to pumps, piping, lighting fixtures, wireways,
insulation, ventilation ducting, etc. After the work is complete, removed items shall be
reinstalled by the same method to their location prior to removal, or near if the new
generator installation interferes with existing removed equipment location. Any items
that are damaged by the Contractor shall be repaired or replaced to the satisfaction of
the Owner.

Prior to any blasting or painting, all ventilation system supply and exhaust terminals shall
be masked or have temporary filters installed to prevent ingestion of contaminants. The
Contractor shall provide separate ventilation for accomplishing the work.

Temporary openings, in major structures, may be required to accomplish work described
by this section. Care shall be taken to assure that creation of such openings shall not
cause distortions or excessive stress to vessel's structures.

6.3.2 Touch Up Painting

The Contractor shall sandblast (SSPC-SP-10) or mechanically clean (SSPC-SP-3) and
paint all new and disturbed areas in accordance with the approved Paint Schedule
developed in Section 1.19. Coating shall be feathered to match existing coatings.
Colors of final coats shall match those of adjacent pre-existing coatings and shall be
approved by the Owner.

6.4 Removals

Perform removals described herein plus incidental removals as required for equipment
transport, access, and damage prevention.

6.4.1 Equipment Removals

Prior to removal of electrical cables, document all terminations at the equipment. Upon
removal, disconnect, safe-end, roll back and protect the cables for re-installation.

In general, the following cables and wiring shall be retained and reinstalled:

Supply cables to the power panels in the pilothouse

Power and control signal cables to retained equipments outside of the pilothouse,
Communication system cables

General alarm cables

Antenna cables
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6.4.1.1 Equipment to be Saved and Re-installed

In general, the following items and associated cables and wiring shall be retained and
reinstalled on the vessel’'s new superstructure:

Furuno SC50 GPS

Furuno RD30 depth sounder (control head only)
Two (2) VHF radios and associated antennas
Satellite compass and control head

Loud hailer and speakers

One (1) mast mounted satellite compass antenna
Two (2) depth sounder display units

Builder’'s plaque

Barometer and ship’s clock

Magnetic compass

Air horn controls

Air horn

Seattle Fire Department radios [FDR]

6.4.1.2 Equipment to be Removed and Disposed Of

The Contractor shall remove and dispose other navigation electronics equipment not
listed in Section 6.4.1.1, including all power and signal cabling:

6.4.2 Mechanical Removals
Disconnect the air whistle, cap off existing compressed air piping below the bridge deck.

Disconnect the existing window defrosting unit under the pilothouse console and
remove.

6.4.3  Structural Removals

Remove the existing pilothouse structure and all structural connections just above the
bridge deck. The existing weld joint on the bridge deck shall be ground flush.

Remove the existing bulwark and handrails above the bridge deck, forward of Frame 9.

6.4.4 Logo Removals

Two (2) Seattle Fire Department logos on the pilothouse exterior shall be removed and
stored by the Owner prior to vessel's arrival at the Contractor’s facility. These signs
shall be transferred to the Contractor at an appropriate date for installation at the
pilothouse exterior.

6.5 Structural Work
6.5.1 New Pilothouse

Fabricate and erect a new pilothouse structure in accordance with reference B-1.

In general, the forward and aft boundaries of the new pilothouse shall follow those of the
existing structure, with the sides expanded to the existing bulwarks.

The stack structure will be connected to the aft bulkhead of the pilothouse via
mechanical fasteners.
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Provide and install a vertical ladder to access the pilothouse top from the bridge deck.

6.5.2 New Mast

Fabricate and erect a new mast in accordance with reference B-12.

6.5.3 New Foundations & Radar Platforms

Fabricate and erect new foundations for equipment on the house top and on the mast in
accordance with references B-3 and B-14.

This work item should be coordinated with the installation of the new surveillance system
(FLIR) described in Task E (Section 10 of these Specifications.)

6.6 Electrical Systems

The equipment described in this task shall be installed in accordance with good marine
practice, and the recommendations contained in IEEE Standard No. 45, Recommended
Practice for Electrical Installations on Shipboard.

6.6.1 New AC Panels
Provide and install new AC panels in the pilothouse per reference B-4.

6.6.2 New DC Panel

The Contractor shall provide and install a new 12VDC distribution circuit breaker panel in
the pilothouse per reference B-5. The panel shall have an 8-16 VDC Voltmeter, a 0-50A
ammeter, NEMA 3R, without knockouts, bottom entry preferred.

A vendor contact for the DC panel is:

Superior Marine Services, Inc.
10929 Evergreen Way, Suite A,
Everett, WA., 98204.

Tel: 425-259-9377

6.6.3 Battery Chargers
Provide and install a new battery charger in the pilothouse in accordance with reference
B-5.

6.6.4 New Interior Lighting
Provide and install new interior lamps in accordance with references B-4 and B-11.

Three (3) interior overhead lamps shall be 2x18W 24" fluorescent, with diffuser,
recessed, 110 VAC, LightPartner DE 38 or equal.

One of the overhead lamps shall have red lens and shall be controlled by a separate
switch.

One (1) chart reading lamp shall be installed over the chart table. The lamp shall be
switchable red/white LED with 18" gooseneck, top-mount, 12 VDC, Littlite L-9-LED or
equal.
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6.6.5 New Exterior Lighting

Fabricate foundations and install the following exterior lights as shown in Reference B-
11:

e Three (3) flood lights
e Two (2) search lights
e Two (2) blue strobe lights

The floodlights shall be Aqua Signal 1076001, stainless steel housing, Strahler 120 V,
IP67, with 500 W halogen lamp, adjustable bracket with mounting holes.

The searchlights shall be Carlisle & Finch model XY3CDE-24BRF3 (powder coated
white), 350 Watts with regulated current supply, motorized rotation and focus and
single-hand joystick control. Each searchlight shall be controlled by one indoor master
station.

The searchlight foundations shall be white per Section 1.19.4.6 of these Specifications.

6.6.6 New Navigation Lights
Fabricate foundations and install navigation lights on the mast and on the sides of the
pilothouse, including, but not limited to the following:
e Two (2) sidelights
¢ One (1) masthead light
e Two (2) anchor light
In addition, replace one (1) existing stern light near Frame 13, at the aft end of the bridge
deck. Fabricate new foundation if necessary.

All navigation lights shall be Aqua Signal High-Brightness Series H43 or 570 LED
navigation lanterns, or equal., 110 VAC, with two LED light source per lamp,

The Contractor shall provide and install all necessary wiring to connect the navigation
lights to the proper electrical panel and an emergency power source as shown in
Reference B-6..

The masthead light must be positioned forward of midship of the vessel, forward of the
sidelights, and at least one meter (39.4 inches) above the sidelights.

Due to the mission and the specific operational environment of F/B CHIEF SEATTLE,
the vertical distance between the masthead light and the vessel's main deck shall be
less than the breadth of the vessel, as prescribed in the Inland Rules, Annex | of 33 CFR
84.03.

6.6.7 New Electronics

In general, the Contractor shall purchase and install a complete suite of navigation
electronics in the new pilothouse, including two (2) complete radars, one (1) depth
sounder, one (1) GPS and one (1) electronic chart systems.
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The equipment described below shall be installed in accordance with the
recommendations contained in IEEE Standard No. 45, Recommended Practice for
Electrical Installations on Shipboard, and good marine practice. Existing penetrations
and wireways shall be utilized and refurbished as required.

The new electronic suite shall consist of the following:

e One (1) Furuno Radar Processor, FAR2127BB, Black Box, 30 m cable, 115 VAC
(under pilothsoue console)

e One (1) Furuno Radar Array, XN12AF4, 4 ft. (housetop)

e One (1) Furuno Display Unit, MU201CR (pilothouse console)

e One (1) Furuno Radar Control Unit, FUR1964BBCNT, Black Box, 15 m cable, 24
VDC (under pilothouse console)

o One (1) Furuno Radar Array, XN12A/4 (housetop)

e One (1) Furuno 1964 ARPA Option with Heading Sensor, ARP11/PG

One (1) Furuno Marine LCD Display, MU155C NAVNET and one (1) new

transducer.

One (1) Position Data Cable to VHF Radio, Harris Electric #000154054

One (1) Furuno GPS Chart Plotter, GP1920CBBNT (pilothouse console)

One (1) Navigation Chart, NAC604

Two (2) D-Lily Antenna Mount, Harris Electric #107

One (1) Furuno Black Box Network Sounder, DFF1 (under pilothouse console)

One (1) Furuno Transducer, 5205PSD (in hull)

One (1) Four Port Hub, DS104

One (1) Furuno FA 150 AIS

A vendor contact regarding the above hardware is:

Bob Gregoire

Harris Electric, Inc.
4020 23rd Avenue West
Seattle, WA 98199
Phone: 206-282-8080
Fax: 206-284-5521

The Contractor shall coordinate the installation of the depth sounder transducer with the
drydocking described in Task C.

The Contractor shall provide sufficient provisions and safeguards to ensure the minimum
bend radius of the radar cables will not be violated.

The Contractor shall reinstall the following salvaged equipment:

e Furuno SC50 GPS gyro, connect the new radar for heading input.

e Furuno RD30 depth sounder control head (pilothouse console) and new
transducer (in hull)

e One (1) new transducer (in hull) for NAVNET.

¢ Two (2) VHF radios and associated antennas
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e Satellite compass and control head

e Loud hailer and speakers
The Contractor shall perform the following tasks and/or reinstall the following equipment:

e Provide and install one (1) the AIS (Automatic Identification System) and
integrate with the radar system.

e Provide and install a battery backed up power supply (UPS) for the radar
monitor, capable of supplying 120 VAC to the monitor for a period of at least 1
hour in the event of shipboard AC power failure.

e Confirm new radar processor and control units are connected to battery backed
up 24 VDC power supplies, capable of powering radar for a period of 1 hour in
the event of shipboard AC power failure.

6.6.8 Radar Platform

The Contractor shall design, fabricate and install new radar antenna platform(s) on the
pilothouse top and the mast to allow the two radar antennas to operate at different
elevations, as outlined in References B-12 and B-14.

The subject platform shall have the following characteristics:

e The upper most elevation of all radar antennae shall not exceed 29’-0” above the
design waterline of 7 feet above base line, or 36’-0” above baseline.

e The two radar antennae will be free from interference from other equipment on
the housetop (such as searchlights, etc.)

¢ Include support for the existing masthead lights, at proper elevation.

6.6.9 Convection Heater
Provide and install a new 1 kW convection heater at the front of the pilothouse console
in accordance with Section 17, References B-4 and B-11.

6.6.10 Conduits for Future Computer System

Provide and install a system of cable conduits, junction boxes and terminals for a future
Ethernet computer network, with a server and three (3) terminals.

The server shall be located on the Main Deck, under the inclined ladder to the
Pilothouse.

Three (3) data terminals (outlet boxes) shall be located as follows:
¢ Command Center

e Crew's Day Room
o Emergency Medical Area.

The conduits shall be galvanized, thin-wall, liquid tight electrical metallic tubing [EMT], or
eqgual, suitable for Category 6 data cable [Cat 6] system with 8P8C modular connectors.
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The conduits shall be approximately 1" outside diameter, suitable for data transmission
and arranged to facilitate pulling cables between outlet boxes.

A ¥4" nylon rope shall be left inside the conduits between outlet boxes to facilitate cable
pulling at a later date.

Wherever practical, the conduits shall be concealed behind joiner work, with terminal
boxes flush-mounted with the joiner lining. The terminal boxes shall be covered with a
blank plate.

A ¥4" nylon rope shall be left inside the conduits between each pair of terminal boxes to
facilitate future cable installation.

6.7 Mechanical Systems
6.7.1 Deck Drain

Deck drains shall be provided for the top of the stack and drain to the bridge deck.

6.7.2 FI-FI System
Provide and install foundation for the house top monitor in accordance with Reference B-
3.

Provide and install pipe support for the structural spraying system. Install the pipe runs
and nozzles for the structural spraying system.

6.7.3 Compressed Air System

Reinstall the salvaged air whistles on the mast, in accordance with reference B-11.

Provide and install compressed air control valve and piping to the air whistles. The
control valve shall be actuated from inside the pilothouse.

6.7.4 Ventilation System

Provide and install window-defogging system for the five (5) front windows and the two
(2) forward-most side windows in accordance with Reference B-7. The system shall
draw air from the front face of the control console and discharge through adjustable
nozzles. To prevent overheating of the equipment mounted on the console, all air paths
downstream from the heater shall be insulated with 2” fiberglass material or equal.

Provide and install an exhaust system for the pilothouse in accordance with Reference
B-7. The system shall draw air near the pilothouse overhead and discharge to weather.
The weather terminals for the natural supply and mechanical exhaust shall be located
under the bridge deck overhang, designed and arranged to prevent water ingestion and
equipment storage on the bulkhead exterior.

6.8 Outfitting
6.8.1 Pilothouse Door

Provide and install new door in the pilothouse shown in References B-1 and B-11.
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The door shall be 32" wide by 72” clear opening, 2-dog, with window, Freeman Marine
model 1120 or equal.

Provide and install a cylindrical latch and lock set for the pilothouse door. The key shall
be identical to the override key used for the weather tight doors on the Main Deck as
described in Section 19.7.

6.8.2 Pilothouse House Windows & Doors

Provide and install new windows and window wipers as shown in References B-1 and B-
11.

The wipers shall be Wynn Marine Ltd. Model 1800 Pantograph, internal motor with
series 800 (variable delays) for each wiper, stainless steel and non-corrosive external
parts.

The fixed windows shall be aluminum frame, clamp-in, Freeman Marine model 5125 or
equal.

The horizontal sliding windows shall be Freeman Marine model 5320 or equal.

6.8.3 Insulation

Provide and install thermal insulation on the overhead and bulkheads, as shown in
Reference B-10.

In general, the pilothouse overhead shall be fully insulated at the structural weather
boundary with 4” of fiberglass insulation, with 1” beam wrap. The bulkheads below the
windows and behind the joiner linings shall be insulated with 3” insulation at the
structural weather boundary, with 1" beam wrap.

The specified insulation shall be installed regardless of the insulation values provided by
the joiner ceiling and joiner linings.

6.8.4 Pilothouse Joiner Work

In general, the joiner lining on bulkheads shall be galvanized sheet steel, PVC coated,
fiberglass core, 1” (25 mm) thick liner and 2” (50 mm) thick free-standing bulkheads, with
integrated joint profiles and edge boundaries, Norac or equal. Color shall be to Owner’s
satisfaction.

Joiner ceiling shall be self-suspended, sandwich construction, galvanized sheet steel, 2”
(52 mm) with fiberglass insulation, Norac or equal.

A vendor contact regarding the above joiner material is:

George Selfridge

Maritime Services Corporation
3457 Guignard Drive

Hood River, OR 97031

Ph: 541-386-1010

Fax: 541-386-2269
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sales@mscor.com
WWW.Mmscor.com

Built-in furniture shall be made of faced or Formica or high pressure laminated (HPL)
plywood with hardwood trim. Color and finish shall be to Owner’s satisfaction.

6.8.4.1 Joiner Ceiling
Provide and install a joiner ceiling in the pilothouse overhead.

6.8.4.2 Joiner Lining

Provide and install joiner lining around the pilothouse and surrounding the stairwell
opening, as indicated in Reference B-11.

6.8.4.3 Chart Table

Provide and install a wooden chart table on the starboard side of the pilothouse, as
indicated in Reference B-11. The chart table shall have a hinged top, about 10” deep,
on the inboard side to access a storage space under the tabletop.

The chart table shall have three drawers in its base.

A small task lamp shall be provided for the chart table.

6.8.4.4 Settees

Provide and install three (3) settees on the starboard side of the pilothouse, as indicated
in Reference B-11. The settees shall have built-in storage underneath, covered by
removable seat cushions.

6.8.5 Pilothouse Console

Provide and install a main pilothouse console per Reference B-11. In general, the main
console shall contain the following controls in individual or grouped panels:

e Two (2) sets of main engine start/stop controls (one per engine).

e Three (3) main engine throttle control station selection switches (at center and
two wings).

e Two (2) propulsion engine throttle and clutch controls.
Two (2) main engine monitoring and alarm panels.

o Two (2) sets of generator engine start, stop buttons and engine running indicator.

Two (2) fire pump engine monitoring and alarm panel(s).
Two (2) fire pump engine start/stop and throttle controls (one per engine).
Two (2) under wharf monitor control panel(s).
One (1) housetop monitor control panel.
One (1) FI-FI piping system control panel, including, but not limited to, the
following functions:

o Controls for four (4) fire fighting (FI-FI) sea chest valves.

o Controls for all remotely actuated fire fighting (FI-FI) system and foam

system valves.
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o Fire fighting pump (FI-FI) engine throttle
0 Start/stop controls for two (2) foam pumps
o One (1) fire fighting (FI-FI) system control light dimmer switch.

e Seven (7) window defroster outlets.

One (1) magnetic compass.

One (1) air horn control.

One (1) pressure gauge for air horn compressed air
Two (2) radar control stations and displays.

One (1) AIS panel.

One (1) sonar display.

Two (2) search light master control panels.

Two (2) search light slave control panels.

Three (3) rudder angle indicators.

One (1) helm command angle indicator

Three (3) steering system station selector switches.

Three (3) sets of bow thruster start/stop, direction and throttle control (each set
controls both thrusters).

e One (1) small task lamps

The following equipment/panel shall be mounted on the vertical panel of the new control
console:

Five (5) window wiper controls.

One (1) steering control panel.

One (1) telephone station.

One (1) convection heater.

One (1) access panel.

One (1) binoculars storage rack.

Two (2) window defrosting system supply louver
Four (4) 110 VAC receptacles

Two (2) 12 VDC power outlets

6.8.6 Overhead Radio Rack

Provide and install a mounting board for radios per Reference B-11. In general, the
following radios shall be mounted on the overhead as indicated in Reference B-11:

Two (2) VHF radios.

One (1) SFD radio

One AM/FM radio

One (1) loudhailer control head

6.8.7 Command Center

Provide, install and furnish a command center at a designated area in the pilothouse, as
shown in Reference B-11.

In general, the command center shall contain the following:
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e Small computer desk

e Chair (flip-up when not in use)

e Two (2) 110 VAC power receptacles (with a 6-outlet power strip)
e One (1) Small task lamp

e FLIR hand control station

¢ FLIR monitor/display

¢ Communication gear (to be determined)

6.8.8 Fire Department Radios [FDR]

For the purpose of these Specifications, a collection of Seattle Fire Department’s
proprietary communications gear shall be referred to as the “Fire Department Radios” or
‘FDR’.  This collection of equipment shall include, but not limited to, radios,
transceivers, speakers, encryption gear, antennae, power supplies and cables that are
deemed necessary for routine communications within the Seattle Fire Department.

The Fire Department Radios shall be Owner-furnished and shall be installed by Owner’s
personnel at the Contractor’s facilities during the retrofit of F/B CHIEF SEATTLE.

The Contractor shall facilitate the installation of the Fire Department Radios, including,
but not limited to the following tasks:

¢ Plan and coordinate Owner’s installation of FDR and incorporate appropriate
tasks with specific date and/or duration into the master schedule of the retrofit.

¢ Incorporate all FDR components in mockups of all consoles and pilothouse
spaces.

¢ Design, fabricate and install necessary foundations and cableways for all FDR
components.

¢ Provide adequate and suitable electrical power circuits for the FDR components.

e Provide suitable utilities and yard services to facilitate installation work by
Owner’s personnel.

6.8.9 Pilothouse Deck Covering

Provide and install new deck covering on the bridge deck inside the pilothouse. The
surface preparation and installation procedures shall be in accordance with
manufacturer’'s recommendations.

The deck covering shall be vinyl sound mat, Faucher #6220059 Pebble Embossed
Matting, black, or equal. Installation shall be in accordance with manufacturer’s
recommendations.

A vendor contact regarding the above deck covering material is:
Linda LeVesque

Faucher Industries — British Columbia
1680 Broadway, Unit 105
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Port Coquitlam, BC
Canada V3C 2M8

Ph: 800-361-8085
Fax: 800-595-8085
llevesque@faucher.ca
www.faucher.ca

6.8.10 Handrails

Modify the existing handrails on the bridge deck to suit the new pilothouse.

6.8.11 Grabrails

Provide and install 1” diameter aluminum grab rail near the perimeter of the pilothouse
top, with rail centerline at about 2.5” above the deck. The grab rails shall be welded to
the deck of the pilothouse top.

6.8.12 Seattle Fire Department Logos

The Contractor shall install two (2) Owner-furnished Seattle Fire Department logos (as
described in Section 6.4.4 of these Specifications) on the exterior of the pilothouse. The
Contractor shall be responsible for the design, fabrication and installation of the
necessary foundations and/or mountings at locations approved by the Owner.

6.9 Painting of New Structure

The Contractor shall sandblast (SSPC-SP-10) or mechanically clean (SSPC-SP-3) and
paint all new and disturbed areas in accordance with the approved Paint Schedule
developed in Section 1.19. Coating shall be feathered to match existing coatings.
Colors of final coats shall match those of adjacent pre-existing coatings and shall be
approved by the Owner.

Inside the pilothouse, the exposed structural components around the windows shall be
painted black.

6.10 Spares

The Contractor shall obtain recommended spare parts of all equipment installed under
this task. See Section 1.27 of the Specifications.

6.11 Certifications

There are no certifications related to this task.

6.12 Warranty

The Contractor shall transfer all warranties of the new equipment to the Owner.
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6.13 Documentation

The Contractor shall provide for Owner review and approval, all documentation
associated with the installation, regulatory approval, and operation of the items
described in this work package. The documentation shall be provided and formatted as
described by Section 4.6. The documentation shall include, as a minimum, the items
listed below.

e Vendor Certified Drawings

e Instruction Books
Instruction books for all new system equipment shall be provided and formatted as
described in Section 4.10. The instruction books shall provide complete and detailed
instructions for startup, shutdown, operational sequences, equipment specifications, and
preventative maintenance. The instruction books shall include, but are not limited to the
following:

e Equipment descriptions and specifications

e Operating manuals including startup, shutdown and operating sequences

¢ Routine maintenance requirements, procedures and schedules

e Control and Power schematics, Assembly drawings, and other drawings as
appropriate

In accordance with Section 4.11, the Contractor shall provide as-built drawings to the
Owner showing all new construction and modifications detailed in this section.
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Section 7

Drydock Work (Task C)

7.1 Intent

The intent of these Specifications is to describe the material, equipment, laydays and
labor required to drydock the vessel in order to perform maintenance, underwater
repairs, outfitting that should be performed when the vessel is out of the water, plus
portions of work items that are described in other Sections of this Specifications:

In general, the work shall include the following:

Clean the underwater hull for inspection.

Replace shell plating (if necessary).

Replace the existing fiberglass grating at the transom.

Preserve and remove all three (3) shaft seals for modifications and re-use.
Remove the centerline shaft, tail shaft bearing and the associated strut structure.
Remove the centerline rudder and seal off openings.

Remove all existing coatings on hull and superstructure exterior

Recoat underwater hull

Anode replacement.

Replace and/or install new depth sounder transducers.

Provide and install two (2) new propellers

Provide and install new shaft bearings for two (2) drive shafts

Provide and install two (2) propeller shafts

Inspect three (3) rudders and re-install two (2).

Replace steering system (Task J, Section 12 of Specifications).

Modify the hull to accommodate two (2) new bow thrusters (Task F, Section 10 of
Specificaitons).

Modify existing FI-FI and cooling seachests and install new seachests as required
(Task A, Section 5 of Specifcations).

Install hull penetrations required for all piping systems.

7.2 References

C-1  NBB drawing 70-36-1 Docking Plan

C-2  GPA drawing 48807-163-01, Sea Chest Modifications
C-3 GPA drawing 48807-243-01, Centerline Shaft Removal
C-4 GPA drawing 48807-562-01, Centerline Rudder Removal
C-5 NSA drawing 81020-02-4, Rudders & Steering
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C-6  GPA drawing 48807-243-02, Propulsion Shafting

C-7 GPA drawing 48807-184-02, Bow Thruster Installation
C-8 GPA drawing 48807-528-02, Sewage System Diagram
C-9 [not used]

C-10 GPA drawing 48807-529-01, Bilge System Diagram

7.3 General

Provide blocking and drydock the vessel per Reference C-1. Blockings shall be set up
to allow removals of shafts and rudders, as well as to shift blocks for coating of the entire
underwater hull.

7.4 Removals
The Contractor shall document the scantling and dimensions of the existing fiberglass
grating at the transom before removal.

The Contractor shall remove the existing fiberglass grating on the transom and clean the
structure under the grating. Inspect the existing grating supports for future installation of
new gratings of similar depth and bar spacing, repair if necessary.

7.5 Hull Cleaning

Immediately after the vessel is lifted above water and while the underwater hull is still
wet by seawater, the Contractor shall pressure-wash the underwater hull with 2000 to
3000 psi freshwater. The objective is to remove slime and marine growths on the
underwater parts to facilitate inspection of the hull and appendages.

7.6 Sea Chest

The Contractor shall remove all existing FI-FI seachests and seawater cooling seachest.
Insert shell plate with appropriate plates and stiffeners.

Fabricate and install new sea chests for FI-FI, seawater cooling and bilge systems.
including at least one (1) air vent and compressed air blow-down connection for each
sea chest, as shown on Reference C-2.

7.7 Structural Modifications

7.7.1 Hull modifications
The Contractor shall modify and permanently seal the centerline stern tube per
Reference C-3. Remove centerline shaft strut per Reference C-3.

The Contractor shall modify and seal the centerline rudder trunk per Reference C-4.

While the vessel is in dry dock, the Contractor shall perform the hull modification for
installation of two (2) new bow thrusters, as described in Task F, Section 10 of
Specifications.
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7.7.2 Hull Plate Replacement

The Contractor shall conduct a visual inspection of the underwater hull for corrosion and
damages. Report damages (if any) and make recommendations to Owner.

After Owner approval, replace damaged shell plates with aluminum plates and shapes of
equal scantlings. For gouges and minor damage, Devcon 10620 ‘Aluminum Putty’ could
be applied per manufacturer's recommended procedure.

For cost estimating purpose, the Contractor shall allow for replacement of 160 square
feet of hull plates with reinforcement in multiple areas on the hull, either above or below
the design waterline. For repairs, the Contractor shall allow for three (3) 3-pound
packages of Devcon 10620 (equivalent to about 52 cu.in. of cured material) and an
appropriate amount of degreaser Devcon Cleaner Blend 300.

7.7.3 Hull Penetrations

The Contractor shall install all piping penetrations on the hull as required by the FI-FI,
seawater cooling system, bilge system and other tasks described in these specifications.

7.7.4  Hull Watertight Integrity Test

The Contractor shall conduct an air or hose test of the hull to verify watertight integrity.
The test shall cover all compartments affected by the structural and piping work related
to the hull. Report damages (if any) and make recommendations to Owner.

7.8 Propellers
The three (3) existing 42" 4-blade propellers will not be suitable for the new drive train.
The Contractor shall remove the three (3) existing propellers from the vessel, crate and

deliver these propellers to the Owner. The existing propeller nuts and fairing caps shall
be retained for the new propellers.

The Contractor shall provide and install two (2) new propellers on two (2) new outboard
shafts for the new propulsion engines. The Contractor shall blue-fit and install the new
propellers on the outboard shafts, along with the salvaged fasteners and fairing caps.

The new propellers shall have the following characteristics:

Diameter: 42"

Blades: 5

Material: Stainless steel
Pitch: 48"

Area Ratio:  1.06

Hub & Key:  To suit existing shafts and fairing caps

Rotation: Outboard turning (when looking forward from the propeller, the
starboard propeller shall be rotating clockwise, the port side
propeller shall rotate counterclockwise.)

Est'd Weight: (to be determined)
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A vendor contact the new propellers is:

Cliff Burns

Sound Propeller Services
7916 8" Ave. S.

Seattle, WA 98108

(206) 788-4202
cburns@soundprop.com

7.9 Propulsion Shafting

The Contractor shall furnish, fabricate, and install the propulsion shafting per Reference
C-6, including, but not limited to the following:

Two (2) new propulsion shafts

Two (2) new couplings to suit the new reduction gears and shafts
All Shaft bearings

Three (3) modified shaft-seals (one as spare)

All fasteners

The Contractor shall preserve and remove the three (3) existing LasDrop/LPI shaft-
seals, crate and ship them to the manufacturer for modifications to suit the new shaft
size, in accordance with Reference C-6. Two (2) sets shall be re-installed for the new
shafts, one (1) set shall be delivered to the Owner as spare.

A vendor contact regarding the shaft seal modifications is:

PYI Inc.

12532 Beverly Park Rd.
Lynwood, Wa. 98087
Office (425) 355-3889
E-mail: info@pyiinc.com

The Contractor shall provide, align and install two (2) new propulsion shafts between the
reduction gear and the two (2) new propellers in accordance with reference C-6.

The Contractor shall provide and install two (2) seawater lines from the main engine
seawater pump discharges to the seals. The lines shall be sized for 15 gpm, connected
through flexible hose to the 3/4” NPT female fittings on each shaft seal.

7.10 Rudders

Currently the vessel is equipped with three (3) stainless steel ‘spade’ rudders with airfoil
sections. Two rudders shall be retained for the two-shaft propulsion configuration. The
existing steering system shall be replaced by a new steering system in Task J. The
Contractor shall coordinate the work described in this item with those described in Task
J.
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Remove all rudders for inspection for watertight integrity, wear, corrosion and damages.
Document the conditions and measurements of all three (3) rudder stocks and the two
(2) outboard trunk bearings. Submit written results to Owner.

The Contractor shall re-seal and re-install two (2) outboard rudders. One rudder shall be
crated and transferred to Owner.

7.11 Outfitting

The Contractor shall provide and install new fiberglass grating (Fibergrate or equal) on
the transom with new stainless steel clips and fasteners. The dimensions of the bearing
bars and the overall depth of the grating bars shall match the existing grating.

The transom covered by the new fiberglass grating should be painted with new coating.
Protect the new coatings in the vicinity during installation, repair coating if necessary.

7.12 Underwater Coating

The Contractor shall prepare the relevant surfaces and install new underwater coating
for the entire hull prior to undocking as part of Task G, as described in Section 11 of the
Specifications.

7.13 Underwater Anodes

The Contractor shall renew all existing anodes in the seachests and the underwater hull.
All anodes shall be aluminum, distributed as follows:

Bolt-on type, 3"x6"x36"
Three (3) at plating above struts
One (1) at stern transom

Bolt-on type, 1.5"x6"x12"
Four (4) inside the fire pump seachests

Bolt-on type, 1.5"X6"x6”
Two (2) inside the engine cooling seachests

Weld-on type, 1.25"x3"x12” with aluminum strap
Three (3) stern bearing housing

7.14 Underwater Transducers

The Contractor shall furnish and install two (2) transducers for the depth sounder and
NAVNET in the hull, inside the existing transducer wells, with proper mounts and
fairings. See also Task A (Section 5 of Specifications).
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7.15 Spares

The Contractor shall obtain recommended spare parts of all equipment installed under
this task. See Section 1.27 of the Specifications.

The Contractor-supplied spare rubber seal described in Section 7.9 shall not be included
in the spare parts allowance described in Section 1.27 of the Specifications.

7.16 Certifications

There are no certifications related to this task.

7.17 Documentation

The Contractor shall provide drawings and parts list of all new equipment installed under
this task.

F/B CHIEF SEATTLE Retrofit RFP #FAS-070111 Page 125
Guido Perla & Associates, Inc. Project 48807 Rev A — Final - 6/29/11





City of Seattle, Dept. of Finances & Administrative Services

Section 8

Replace Bilge System (Task D)

8.1 Intent

The intent of this specification is to describe the work necessary to accomplish the
following:

1. Remove the two (2) existing bilge pumps, stainless steel manifold and all bilge
suction lines. Salvage and reuse the existing stop-check valves on the manifold
if practical.

2. Install one (1) bilge pump in the engine room, with similar capacity to the existing
unit. Install bilge suction piping and seachest connection. Install overboard and
connection to decontamination stations.

3. Install new submersible pumps in the engine room, four (4) voids and crew’s day
room currently served by the existing bilge manifold. Install new bilge discharge
piping and overboard at each compartment.

4. Add provision for fresh water flushing of the forward bilge pump in the engine
room.

5. Add two washdown outlets on Main Deck, supplied from the bilge pump
discharge header.

8.2 References

D-1  NPA drawing 81020-11-1 Hull Piping Diagram
D-2  GPA Dwg. 48807-529-01, Bilge System Diagram
D-3  GPA Dwg. 48807-256-02, Engine Seawater Cooling System Diagram

8.3 Removals

The Contractor shall verify the material condition and the watertight integrity of the
existing stainless steel stop-check valves (at the manifold) for potential re-use. The
valves shall be air-tested to 60 psi. Document results, make recommendations and
report to Owner.

Prior to any removals, the Contractor shall isolate the existing bilge discharge piping in
the engine room and perform air test or hydrostatic test for watertight integrity. The
discharge piping shall be tested to 60 psig.

Remove the existing bilge manifold and all suction piping. Insert all structural
penetrations that become redundant.

Remove, in their entirety, two (2) existing fire main stripping lines between the bilge
manifold and the FI-FI piping.

Remove the two (2) existing bilge pumps. Safe-end cable termination for one bilge
pump for re-installation.
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8.4 New Bilge Systems

Based on the test results and with Owner’s approval, the Contractor shall select suitable
existing bilge suction manifold valves for re-use in the new bilge discharge piping. The
valves selected shall be opened up, inspected, rebuild or reconditioned, before re-
installation.

Provide and install one (1) new bilge pump in the engine room, near the location of the
existing bilge pump with bilge suction along bulkhead 6, near the centerline . The pump
shall be self-priming, stainless steel casing, with flow and pressure rating per Reference
D-2.

Provide and install a suction line from the seawater cooling header to the suction side of
the bilge pump.

Provide and install discharge piping from the new bilge pump to the existing overboard
discharge. Re-use existing discharge piping and valves if practical (after leak test).

Provide and install a %" quick disconnect connection on the seachest connection and
the discharge piping to allow fresh water flushing.

Provide and install new discharge piping from the bilge pump to the supply line of the
decontamination stations.

Provide and install a %" hose bib for washdown purpose on each side of the vessel near
the decontamination stations.

Provide and install new submersible pumps and 2” discharge piping in each of the
following compartments:

Forepeak

Fwd. Void

Crew’s Day Room

Engine room (near bulkhead 6, on centerline)
Aft. Void

Steering Gear Compartment

The discharge piping in each compartment shall discharge overboard within the same
compartment. Re-use the salvaged stop-check valves if practical. If new horizontal
check valves are used, they shall be installed horizontally in the fore-and-aft direction,
with piping sloping down downstream to minimize stagnant water inside the pipes.

The independent submersible pumps shall have stainless steel casing, impeller and
shaft, motor frame and fasteners, without float switch, Honda WSP53AA or equal, ¥z HP,
115 VAC.

Provide and install suitable foundation or cradle to secure the submersible pump and to
prevent motion.
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8.5 Electrical Modifications

The contractor shall provide all necessary wiring and controllers to operate all the bilge
pumps from the engine room.

The existing bilge alarms shall be incorporated into the general alarm panel in the
pilothouse.

8.6 Testing

Contractor shall isolate the bilge piping in sections and perform air test or hydrostatic
test for watertight integrity. Suction piping shall be tested to 15 psig. Discharge piping
shall be tested to 40 psig. Document results and report to Owner.

Contractor shall perform operational tests of the new bilge pumps.

8.7 Spares

See Section 1.27 of the Specifications.

8.8 Certifications

There are no certifications related to this task.

8.9 Documentation

The Contractor shall provide drawings and parts list of the new pumps.
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Section 9

Surveillance System Installation (Task E)

9.1 Intent

The intent of this specification is to describe the work necessary for the installation of an
Owner-furnished Maritime Forward Looking Infra-Red [FLIR] thermal imaging system,
the SeaFLIR Il, as manufactured by FLIR Systems, Inc.

Contact information for the SeaFLIR Il vendor is:

Andrew Cox

FLIR Systems, Inc.
70 Castilian Dr.,
Goleta, CA 93117
Tel: 503-498-3251
Fax: 503-498-3153
Mobile: 503-381-5805
Andrew.Cox@flir.com

9.2 References

F-1 GPA drawing 48807-171-01, Mast & Antenna Structure

F-2 GPA drawing 48807-155-01, Pilothouse Structure

F-3  GPA drawing 48807-184-05, Foundation, Surveillance System
F-4  GPA drawing 48807-662-01, Pilothouse Arrangement

F-5  GPA drawing 48807-325-01, 12V / 24VDC Electrical Power Diagram
F-6  GPA drawing 48807-184-07, Surveillance System Sensor Shield

9.3 General

The Contractor shall include specific start and end dates of all SeaFLIR 1l related tasks,
including SeaFLIR Il delivery, , drawing preparation, foundations fabrication, installation
and testing in the overall project schedule for the vessel as described in Sections 4.2
and 4.3 of these Specifications.

The Contractor shall install the SeaFLIR Il system in accordance with the manufacturer’s
requirements, including, but not limited to, the engagement of a manufacturer’s
representative to oversee the installation.

Items that may interfere with or be damaged by the work to be performed shall be
protected or removed and reinstalled. These items may include, but are not limited to,
joiner work, insulation, ceiling panels, light fixtures and bulkhead mounted equipment.
Removed items shall be reinstalled by the same method to their location prior to
removal.
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Prior to any blasting or painting, all ventilation system supply and exhaust terminals shall
be masked or have temporary filters installed to prevent the ingestion of contaminants.
The Contractor shall provide separate ventilation for accomplishing the work.

9.3.1 Painting
The Contractor shall prepare and coat all strurctural components and equipment
foundations per Section 1.19 prior to the installation of the SeaFLIR Il system.

The Contractor shall sandblast (SSPC-SP-10) or mechanically clean (SSPC-SP-6) and
paint all new and disturbed areas in accordance with the approved Paint Schedule
developed in Section 1.19. Coating shall be feathered to match existing coatings.
Colors of final coats shall match those of adjacent pre-existing coatings and shall be
approved by the Owner.

9.4 Owner-Furnished Items
The Owner shall furnish the following items, excluding all foundations and mountings:
e One (1) SeaFLIR II-C stabilized infrared imaging sensor and color CCD TV
camera in gimbal assembly, with specialized marine coatings
o One (1) control electronics unit, with three (3) external video outputs
¢ One (1) hand controller
e One (1) SeaFLIR Il standard cable installation kit, including:
One (1) 30’ main power cable
One (1) 30’ system cable
One (1) 40’ hand controller cable
Two (2) 100’ video cable

e One (1) 19" NTSC display, with adjustable intensity and dimming capability for
daytime and nighttime services.

e One (1) ceiling-mount collapsible display stand (for the 19” monitor.)

o One (1) digital image recording system with 72-hour storage capability.

9.5 Outfitting

The Contractor shall be responsible for the design, fabrication and installation of all
necessary foundations, mountings, stands, wireways and penetrations that shall be
attached to the vessel’s superstructure and/or mast, including the foundation for the
FLIR protective cover/shield on the pilothouse top in accordance with Reference F-3 and
described below.

To protect the FLIR sensor from the seawater deluge when the fire monitors are in

operation, the Contractor shall fabricate, install and commission a hinged cover for the
SeaFLIR Il sensor, as shown in Reference F-6. The cover shall be manually actuated
by a control head inside the pilothouse and a push-pull control cable. The penetration
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for the control cable must be made watertight. The minimum turn radius of the control
cable shall not be violated.

The Contractor shall provide and install foundations or mountings for the following items
inside the pilothouse. The layout shown in Reference F-4 shall be used as a guide; the
final placement shall be determined at the console and pilothouse mock-up (Section
5.18 of these Specifications):

o One (1) control electronics unit, with three (3) external video outputs

e One (1) ceiling-mount collapsible display stand

e One (1) holder for the hand controller

e One (1) control head for the protective cover (location to be determined).

9.6 Electrical

All equipment described in this section shall be installed in accordance with good marine
practice. In particular, all electrical equipment shall be installed in accordance with the
recommendations contained in IEEE Standard No. 45, Recommended Practice for
Electrical Installations on Shipboard.

The locations of the various compontents of the SeaFLIR Il system shall be coordinated
with other equipment inside and outside of the Pilothouse to minimize possible blind
spots and to eliminate possible interferences.

Prior to outfitting of the pilothouse interior, the Contractor shall submit to Owner for
approval, a detailed proposed layout of the SeaFLIR Il components, including all
foundations, wireways and penetrations.

The SeaFLIR Il system controller shall be connected to 24 VDC power supply in
accordance with Reference C-5. The electronic control unit (ECU) shall be installed
within the reach of a 30 feet cable run from the sensor.

9.7 Training

No training shall be required.

9.8 Testing

The Contractor shall allow adequate time in the construction schedule for the
manufacturer’s representative to test and commission the SeaFLIR Il system after
installation.

9.9 Spares

The Contractor shall supply spare parts asrecommended by the SeaFLIR system’s
manufacturer.
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9.10 Certifications

Prior to the redelivery of the vessel to the Owner, the Contractor shall provide the Owner
with certification that proves the testing of the new surveillance system has been
satisfactorily performed as described above. The Contractor shall arrange for the Owner
to be given the opportunity to witness the final testing.

9.11 Documentation

The Contractor shall provide for Owner review and approval, all documentation
associated with installation, approval, and operation of the surveillance system. The
documentation shall be provided and formatted as described by Section 4.6. The
documentation shall include, as a minimum, the items listed below.

e Vendor Certified Drawings

e Instruction Books

Instruction books for new equipment shall be provided and formatted as described in
Section 4.10. The instruction books shall provide complete and detailed instructions for
startup, shutdown, operational sequences, equipment specifications, and preventative
maintenance. The instruction books shall include, but are not limited to the following:

e Equipment descriptions and specifications

e Operating manuals including startup, shutdown, operating sequences and lay up
procedures

¢ Routine maintenance requirements, procedures, and schedules

e Control and power schematics, assembly drawings, and other drawings as
appropriate
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Section 10

Bow Thrusters Installation (Task F)

10.1 Intent

The intent of this specification is to describe the work necessary for the addition of two
(2) hydraulically powered bow thrusters. The hydraulic power shall be supplied by two
(2) hydraulic pumps, each driven by one of the new propulsion engines.

All equipment described below shall be installed in accordance with good marine
practice. In particular, all electrical equipment shall be installed in accordance with the
recommendations contained in IEEE Standard No. 45, Recommended Practice for
Electrical Installations on Shipboard.

It will be necessary to add watertight bulkhead penetrations at watertight bulkheads 4
and 6, for the hydraulic supply and return lines to the bow thruster.

10.2 References

F-1  GPA drawing 48807-184-02, Bow Thruster Installation
F-2 GPA drawing 48807-526-01, Bow Thruster Hydraulic Diagram
F-2 ~ GPA drawing 48807-325-01, 12V/24V DC Electrical Power Diagram

10.3 General

10.3.1 Interferences

Items that may interfere with or be damaged by the work to be performed shall be
protected or removed and reinstalled. These items may include, but are not limited to,
joiner work, insulation, ceiling panels, light fixtures and bulkhead mounted equipment.
Removed items shall be reinstalled by the same method to their location prior to
removal.

Prior to any blasting or painting, all ventilation system supply and exhaust terminals shall
be masked or have temporary filters installed to prevent the ingestion of contaminants.
The Contractor shall provide separate ventilation for accomplishing the work.

10.3.2 Touch Up Painting

The Contractor shall sandblast (SSPC-SP-10) or mechanically clean (SSPC-SP-6) and
paint all new and disturbed areas in accordance with the approved Paint Schedule
developed in Section 1.19. Coating shall be feathered to match existing coatings.
Colors of final coats shall match those of adjacent pre-existing coatings and shall be
approved by the Owner.
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10.4 Removals

The Contractor shall remove any required equipment and interferences for the
installation of the new Bow Thruster tunnel, gearbox, hydraulic motor, piping, and
hydraulic reservoir.

10.5 Bow Thrusters

The Contractor shall provide and install two (2) bow thrusters and tunnels in the Forward
Void, as indicated on the referenced drawings.

The two (2) new bow thrusters shall be Keypower Equipment KP16B2.48, hydraulically
powered tunnel thruster, each rated for 55 HP, with Aluminum Association Alloy A356
marine grade aluminum gear housing, and Almag cast aluminum alloy propeller.

The Contractor-supplied bow thruster equipment package will include the following:

e Two (2) KPP3145 load sensing piston pumps, with SAE-C spline input, to be
driven from live PTO @650 RPM

e Two (2) KPDC1250-5 one way check valves

e Two (2) KP5X18 copper-nickel heat exchangers, with self-compensating band
clamps, mount feet and aluminum anode.

e One (1) KP40G-1 Custom TIG-welded aluminum tank package as the hydraulic
fluid reservoir, with gate valves, sight level gauge, filler-breather, integral return
filter, low level-high temp sending unit and flange mounts for installation on a
bulkhead.

e Two (2) KPHAWES3-1 proportional 4-way,3-position solenoid valve (24 VDC), with
internal shuttle circuit, pilot valve, and ported base mount.

e Two (2) KP16A2.04 55 HP aluminum thruster, with hydraulic drive motor,
propeller, propeller removal tool, anode, installation hardware and manual.

o Two (2) KPWPF302QHVPXS162/941048Q high pressure filter with high collapse
filter element

e Two (2) KPRAH101S10, 200 psi return line relief valve

e Two (2) KPRAH101S10, 4700 psi main line relief valve

Four (4) proportional thruster control stations
The contact information for the bow thruster equipment is as follows:

Dan Yule

Keypower Equipment Inc.
#5-8091 Capstan Way,
Richmond, BC, V6X 1R4
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Ph: 604-278-4836
Fax: 604-278-4838
Email: deanyule@telus.net

The Contractor shall provide and install supporting equipment, including four (4) bow
thruster control stations, per Section 5.17.

10.6 Structural Modifications

The Contractor shall provide, fabricate and install two (2) new bow thruster tunnels as
outlined in Reference F-1 and information supplied by the bow thruster manufacturer.

The tunnels shall be approximately 16” ID, to match the size and mounting of the bow
thrusters. Grating shall be included at all tunnels entrances.

The material for the tunnels and other structural components shall be marine grade
aluminum, alloy and temper 5086-H112. Welding shall be in accordance with ABS.

The Contractor shall provide, fabricate and install all necessary structural foundations
and reinforcements for equipment and penetrations associated with this task.

The Contractor shall provide foundation and install one (1) hydraulic reservoir in the
engine room at a location with sufficient elevation to ensure adequate flow to the
hydraulic pumps.

The Contractor shall provide and install new gratings, platforms and railings as required
within the Forward Void as required for safe access to the Bow Thruster machinery
inside the compartment while underway.

10.7 Mechanical Systems Modifications

All piping components shall be provided and installed in accordance with good marine
practice. Piping supports shall be provided per ASTM F708.

The high-pressure side of the hydraulic system shall have a working pressure of about
4,500 psi. The low-pressure side (drains and returns) shall be designed for a working

pressure of 150 psi. All piping components on the hydraulic system shall be pressure

tested to 1.5 times the working pressure.

Stainless steel fittings and tubings with adequate wall thickness and pressure rating for
the system pressures shall be used. Proper reinforcement shall be provided at all
bulkhead penetrations.

The Contractor shall provide mountings and foundations for all hydraulic system
components.

The Contractor shall install one (1) hydraulic pump on each propulsion motor to power
the bow thruster, along with all associated piping, hoses and other components as
required, including adapters, shafts, couplings and foundations as required.

F/B CHIEF SEATTLE Retrofit RFP #FAS-070111 Page 135
Guido Perla & Associates, Inc. Project 48807 Rev A — Final - 6/29/11





City of Seattle, Dept. of Finances & Administrative Services

Reference F-2 is provided as guidance for cost estimating purpose only. As such,
Reference F-2 is not to be used for construction. The final design of the bow thruster
hydraulic system shall be the responsibility of the bow thruster manufacturer.

The Contractor shall work with the engine vendor to insure compatibility of the pump with
the engine PTO drive on the forward end, paying particular attention to the maximum
allowable torque and the torsional vibration analysis. The torsional vibration analysis
report shall be presented to the Owner, and paid for by the Contractor.

The Contractor shall install the two (2) hydraulic motors on the two (2) bow thrusters,
along with all necessary supply, return and drain lines between the reservoir, hydraulic
pumps and hydraulic motors, plus all associated piping, filters, valves, and sensors per
manufacturer’s drawings.

The Contractor shall install the hydraulic control valve and associated wiring at the
specified control location(s) per bow thruster manufacturer’s instructions.

The Contractor shall flush all hydraulic piping, components and equipment associated
with the Bow Thrusters. The Contractor shall fill, test and commission the hydraulic
system after the cleanliness specified by the bow thruster manufacturer has been met.

The Contractor shall provide and install the supply and overboard seawater cooling
piping for the two (2) heat exchangers in the bow thruster hydraulic systems. The
seawater design flow shall be 15 gpm.

10.8 Electrical Systems Modifications

All electrical components and cables shall be provided and installed in accordance with
good marine practice. In particular, all electrical equipment shall be installed in
accordance with the recommendations contained in IEEE Standard No. 45,
Recommendated Practice for Electrical Installations on Shipboard.

Cables replaced shall be constructed in accordance with the latest revisions IEEE-45,
Mil-C-24643, or as allowed in 46 CFR 111.60.

The Contractor shall provide the necessary material for, and perform the following tasks:

e Provide and install new power cable from the Hold 24VDC electrical panel to the bow
thruster control box .

e Provide and install new control cabling between the four bow thruster control heads
and the bow thruster control valves in the engine room.

e Incorporate additional alarms into the existing Machinery Alarms & Monitoring
system.

e Provide and install additional wireway and cable transit capacity as required between
Pilothouse, Engine Room, and remote control stations.
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10.9 Testing

Prior to starting bow thruster, Contractor shall provide to the owner a document stating
piping system has been pressure tested and flushed.

Each Bow Thruster shall be tested as follows:

o Ensure correct rotation of Propulsion Engine PTO, and corresponding hydraulic
pumps. Do not run pumps backwards.

e Ensure completeness of hydraulic system, including all sensors and alarms, and that
all relief valves are properly set. Ensure load sensing pumps are properly adjusted.

o Ensure system has been properly flushed and pressure tested.

o Demonstrate that all Bow Thruster System Alarms, Shutdowns & Safeties are
operational and annunciate correctly at the Machinery Alarm & Monitoring system.

e Start propulsion engines and warm them up.

e Demonstrate that the Bow Thruster system operates correctly, first from the Pilot
House control station, then from each Bridge Wing control station. Apply Thrust both
to port and then to starboard via each control station. Full thrust does not need to be
demonstrated in this test, this is to check system operation and is not intended to be
the Sea Trial. Perform local manual control at hydraulic control valve, if possible.

e Any abnormal or failed test shall be addressed and then re tested.

After the above is complete, then perform the following; these tests shall be withessed
by the Owner:

e Operate the bow thruster for a period of 30 minutes, varying thrust from port to
starboard, with an average power setting of 50%. Confirm there are no excessive
vibrations, cooling water flow is adequate, and shaft seal is working.

The Owner may additionally request that the bow thruster be tested by a series of vessel
maneuvers while underway.

10.10 Spares

The Contractor shall supply shaft seal replacement spare parts as recommended by the
bow thruster manufacturer.

10.11 Certifications

Prior to the redelivery of the vessel to the Owner, the Contractor shall provide the Owner
with certification that proves the testing of the new Bow Thruster has been satisfactorily
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performed as described above. The Contractor shall arrange for the Owner to be given
the opportunity to witness the final testing.

10.12 Documentation

The Contractor shall provide for Owner review and approval, all documentation
associated with installation, approval, and operation of the bow thrusters. The
documentation shall be provided and formatted as described by Section 4.6. The
documentation shall include, as a minimum, the items listed below.

e Vendor Certified Drawings
e Instruction Books

Instruction books for new equipment shall be provided and formatted as described in
Section 4.10. The instruction books shall provide complete and detailed instructions for
startup, shutdown, operational sequences, equipment specifications, and preventative
maintenance. The instruction books shall include, but are not limited to the following:

e Equipment descriptions and specifications

e Operating manuals including startup, shutdown, operating sequences and lay up
procedures

¢ Routine maintenance requirements, procedures, and schedules

e Control and power schematics, assembly drawings, and other drawings as
appropriate

The Contractor shall also provide a Bow Thruster System block diagram showing the
various system boxes, control heads, clutches, and hydraulic control valves, with the
cable types/designators for the various interconnecting cables.

In accordance with Section 4.11, the Contractor shall provide as-built drawings to the
Owner, showing all modifications detailed in this section, as it affects the following
drawings:

AC One Line

General Arrangement, Decks

General Arrangement, Outboard Profile
General Arrangement, Inboard Profile
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Section 11

Re-Coat Vessel Exterior (Task G)

11.1 Intent

The intent of these specifications is to describe the work necessary to re-coat the
vessel's entire exterior.

In particular, the Contractor shall remove all existing exterior coatings above the design
water line, down to bare metal, including all decks.. The Contractor shall coordinate this
task with Task C (Section 7 of these Specifications.)

Surface preparation and paint specifications shall be in accordance with Section 1.19 of
these specifications.

The work described in this task shall be coordinated with all other tasks in this retrofit,
particularly, but not limited to Tasks A, B, C and F (Sections 5, 6, 7 & 10 of
Specifications).

11.2 General

Prior to any blasting or painting, all tank vents, deck drains, and ventilation system
supply and exhaust terminals shall be masked or have temporary filters installed to
prevent the ingestion of contaminants. The Contractor shall provide separate ventilation
for accomplishing the work. After blasting and painting, each cover shall be removed
and each individual screen shall be checked to ensure it is clear for proper operation;
any damage or clogging shall be repaired immediately.

Clean and paint all areas identified for paint refurbishment in accordance with the the
approved Paint Schedule developed per Section 1.19. Colors of final coats shall match
those of adjacent pre-existing coatings and shall be approved by the Owner.

Painting work, except touchup, shall be accomplished under the supervision of the Paint
Manufacturer's Representative from International Paints, who will approve surface
preparation, acceptable atmospheric conditions, and coating application. Runs, over
spray, roughness and signs of improper applications shall be repaired or recoated at the
Contractor’s expense.

All transducers, anodes, adjacent equipment and structure shall be properly masked off
when the surrounding areas are being painted. Masking tape shall be removed within 24
hours from when it was applied. Upon completion of the work, any over spray shall be
removed.

The Contractor shall not paint in wet, windy or high humidity weather unless the work is
well protected from such conditions, and then, only with the approval of the Owner and
the Paint Manufacturer’s Representative.

The Contractor shall provide all necessary safety equipment as recommended by the
manufacturer and Regulatory Bodies for the safe handling of each of the products used
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during these projects. The Contractor is cautioned that the paint products may be
hazardous during the painting process and the Contractor's employees must be
protected accordingly.

The Contractor shall sandblast (SSPC-SP-10), spot blast (SP-6), or mechanically clean
(SSPC-SP-3) and paint all new and disturbed areas in accordance with the approved
Paint Schedule developed in Section 1.19. Coatings shall be feathered to match
existing coatings. Colors of final coats shall match those of adjacent pre-existing
coatings and shall be approved by the Owner.

A vendor contact regarding the painting procedures and supply is:

Scott Webster

International Paint LLC

1541 South 92nd Place, Suite C

Seattle, Washington 98108

Telephone: 206 763 8003

Fax: 206 762 5239

E-mail: Scott. Webster@internationalpaint.com

11.3 Coating Application
11.3.1.1 Hull Below Waterline, Exterior, Including Appendages.

See Task C, Section 7 of these Specifications.

11.3.1.2 Hull Exterior, Above Waterline

The Contractor shall remove all existing coating to bare metal and apply new
coatings, including all hull markings and draft marks. Surface Preparation and
coatings per Section 1.19,

11.3.1.3 Exterior, Main Deck and Above

Coating on the weather deck surfaces shall be different from other parts of the
superstructure exterior. Refer to Section 1.19 for detalils.

Prepare surface and feather to existing intact coating per Section 1.19.

For new structures and piping, the Contractor shall prepare surface and coat per
Section 1.19.

All markings on the exterior of the superstructure shall be included in this task.

11.4 Testing

The Contractor shall test for coating film thickness in accordance with Section 1.19.5 of
Specifications.

11.5 Spares

There are no spares related to this task.
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11.6 Certifications

The Contractor shall provide certified records of dry film thickness of the coatings
applied.

11.7 Documentation

The Contractor shall provide documentation of all the paints used on the vessel,
particularly the chemical properties with regard to potential environmental and personnel
hazards.
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Section 12

Upgrade Void Space Ventilation (Task H)

12.1 Intent

The objective of this task to reduce condensation on the overhead of the following void
spaces.

Forepeak

Forward Void, Frames 1 to 4.

Void outboard of Crew’s Day Room

Aft Void, Frames 13 to 15.

Steering Compartment, Frame 15 to 17.

The Contractor shall coordinate the work described herein with other tasks.

12.2 References

H-1  NSA Drawing 8020-01-01 Scantling, Plans & Elevations

H-2  GPA Drawing 48807-184-03 Foundations, Oil Boom Stowage

H-3  GPA Drawing 48807-513-01 Machinery Space Ventilation System Diagram
H-4  GPA Drawing 48807-320-01, Electrical One-Line Modification Diagram

12.3 General

12.3.1 Interferences

Items that may interfere with or be damaged by the work to be performed shall be
protected or removed and reinstalled. These items may include, but are not limited to,
joiner work, insulation, ceiling panels, light fixtures and bulkhead mounted equipment.
Removed items shall be reinstalled by the same method to their location prior to
removal.

12.3.2 Touch Up Painting

The Contractor shall sandblast (SSPC-SP-10) or mechanically clean (SSPC-SP-6) and
paint all new and disturbed areas in accordance with the approved Paint Schedule
developed in Section 1.19. Coating shall be feathered to match existing coatings.
Colors of final coats shall match those of adjacent pre-existing coatings and shall be
approved by the Owner.

12.4 Removals

The Contractor shall remove existing vent pipe for the spaces involved.
If necessary, the Contractor shall provide temporary access to the void spaces involved
in this task.
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12.5 Piping Modifications

The Contractor shall provide and install supply and exhaust weather terminals for the
five (5) void spaces affected by this task, as shown in Reference H-3. In general, each
space shall have one (1) supply and one (1) exhaust terminal, except the void space
between frames 4 and 6 shall have one (1) supply terminal and two (2) exhaust
terminals. Aluminum piping shall be used above main deck.

The weather terminals shall be 3” aluminum, fitted with flanged inverted ball check valve,
stainless steel screen and manual closure per Reference H-3.

Structural penetrations through bulkheads and decks shall be suitably reinforced.

12.6 Heating & Ventilation

The Contractor shall provide and install one (1) new fan, one (1) new heater and
galvanized steel or aluminum distributing ducts for each of the five (5) void
compartments. New fans and heater shall be in accordance with Reference H-3. The
fans and heaters shall be controlled manually from an AC electrical panel. The supply
air shall be discharged at a low spot at the opposite corner from the exhaust terminal.

12.7 Testing

The new forced air blowers shall be operationally tested.

12.8 Spares

There are no spares related to this task.

12.9 Warranty

The Contractor shall transfer all warranties of the new equipment to the Owner.

12.10 Certifications

There are no certifications related to this task.

12.11 Documentation

The Contractor shall provide drawings and parts list of the new heaters.
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Section 13

Replace Steering Units (Task J)

13.1 Intent

The intent of this specification is to describe the work necessary to replace the hydraulic
steering units on the steering gear system.

The existing steering unit is a Wagner electro-hydraulic unit. As the center rudder is
being removed, the old system can be replaced with a smaller unit, which will consume
less power and take up less space.

13.2 References

J-1 GPA Drawing 48807-320-01 AC One Line Modifications

J-2 Autonav Steering System Hydraulic Diagram (to be supplied by Autonav)
J-3 GPA Drawing 48807-562-01 Centerline Rudder Removal

J-4 GPA Drawing 48807-325-01 12 V / 24 VDC Electrical Power Diagram

13.3 General

13.3.1 Interferences

Items that may interfere with or be damaged by the work to be performed shall be
protected or removed and reinstalled. These items may include, but are not limited to,
piping, insulation, electrical cables, light fixtures and bulkhead mounted equipment.
Removed items shall be reinstalled by the same method to their location prior to
removal.

Prior to any blasting or painting, all ventilation system supply and exhaust terminals shall
be masked or have temporary filters installed to prevent the ingestion of contaminants.
The Contractor shall provide separate ventilation for accomplishing the work.

13.3.2 Touch Up Painting

The Contractor shall sandblast (SSPC-SP-10) or mechanically clean (SSPC-SP-6) and
paint all new and disturbed areas in accordance with the approved Paint Schedule
developed in Section 1.19. Coating shall be feathered to match existing coatings.
Colors of final coats shall match those of adjacent pre-existing coatings and shall be
approved by the Owner.

13.4 Removals

The Contractor shall remove the existing Wagner steering system in its entirety,
including the feedback units between the centerline and port rudder posts. The
removals shall include the crossbars, steering hydraulics, motors, hydraulic cylinders,
reservoir, and motor starters. If the old foundation is not adequate for the new steering
system, the foundation shall be removed and a new one installed.

F/B CHIEF SEATTLE Retrofit RFP #FAS-070111 Page 144
Guido Perla & Associates, Inc. Project 48807 Rev A — Final - 6/29/11





City of Seattle, Dept. of Finances & Administrative Services

The old steering system may be drained and disassembled prior to removal from the
vessel if desired. However, the installation of the new system may require temporary
openings either in the deck or side shell. Contractor shall reinforce the opening as
necessary so the shell is not over stressed or deformed during the construction.

There are three (3) manholes over the existing rudder stocks. The Contractor shall
remove all three (3) existing manholes and insert the opening over the centerline rudder
stock.

13.5 Installations
13.5.1 Steering Unit Foundation

Contractor shall verify the dimensions and loads of all components of the new steering
system. Contractor shall modify the existing equipment foundations and mountings, or
fabricate and install new foundations and mountings to suit the new equipment.

13.5.2 Steering Unit

Contractor shall purchase and install a complete Autonav Electrohydraulic Steering
System Model PB2-1.0-35-CB2, rated at 1 TM torque over 2 x 35 degrees, and
consisting of the following:

o Two (2) Model P2x17 double acting cylinders with stainless steel piston rods and
self aligning spherical bearings.

e One (1) DARB (Double acting relief valve with bypass and shut off) Valve.

e Two (2) Type 190 dual rate 3 HP 480/3/60 HZ pumpsets proving 9 second rudder
speed

e Two (2) 3 HP 480/3/60 HZ motor starters with local control and alarms.
e One (1) Model LCB 100 Local Control and Bridge Disconnect Panel.
¢ One (1) Model RFU 75 duplicate rudder transmitter with limit switches.
e One (1) Model RFU 51 rudder transmitter for rudder angle indicators.

e One (1) Model SCU 100 duplicate PLC based steering amplifiers with steering
mode and station selection.

e One (1) Model MA 100 Motor Alarm panel providing status for motor power
available, control power available, motor run and visual and acoustic alarms for
motor power fail, control power fail, phase fail and low oil level.

e Main pilothouse steering station consisting of:
a. Rebuilt Hough wheel follow up unit.
Rudder order indicator.
Rudder angle indicator.
Model 50S-1 Motor Start/Stop Panel.
Model D 100 Dimmer Control
Model NFU 150 duplicate NFU emergency lever controller.
Model 50S-2 push button Moe and Station Selector.

@ "0 oo0cC
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Two (2) 505-2 bridge wing stations and one (1) aft station, each consisting of
a. Model NFU 150 NFU steering lever.
b. Rudder angle indicator.
c. Model 50S-1 push button station selector.

e Three (3) sets of Installation, Operation and Service Manuals plus one CD copy
including all drawings.

¢ Two (2) days of installation supervision at the Contractor’s facility and two days
sea trials support.

A vendor contact regarding the Autonav Electrohydraulic Steerng System is:

Paul Wagner, President

AUTONAV MARINE SYSTEMS INC.
55A Clipper Street

Coquitlam, B.C.,

V3K 6X2 Canada

Tel: 604-526-0113

Fax: 604-526-0146

Email: wagnerautonav.com

13.5.3 Rudder Tiller Tie Bar

The Contractor shall fabricate, construct and install a new tiller tie bar as shown in
Reference J-3.

13.6 Mechanical Systems Modifications

The Contractor shall furnish and install all hydraulic piping for the steering system in
accordance with manufacturer’s drawings and documentations.

All piping components shall be provided and installed in accordance with good marine
practice. Piping supports shall be provided per ASTM F708.

The high-pressure side of the hydraulic system shall have a working pressure of 2650
psi. The low-pressure side (drains and returns) shall be designed for a working pressure
of 150 psi. All piping components on the hydraulic system shall be pressure tested to
1.25 times the working pressure.

Stainless steel fittings and tubings with adequate wall thickness and pressure rating for
the system pressures shall be used. Proper reinforcement shall be provided at all
bulkhead penetrations.

The Contractor shall provide mountings and foundations for all hydraulic system
components.

The hydraulic system piping shall be tested to 1.25 times working pressure after
installation, then cleaned and flushed prior to commission.
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13.7 Electrical Modifications

All electrical components and cables shall be provided and installed in accordance with
good marine practice. In particular, all electrical equipment shall be installed in
accordance with the recommendations contained in IEEE Standard No. 45,
Recommendated Practice for Electrical Installations on Shipboard.

Cables replaced shall be constructed in accordance with the latest revisions IEEE-45,
Mil-C-24643, or as allowed in 46 CFR 111.60.

The Contractor shall provide the necessary material for, and perform the following tasks:

e Provide and install new power cable from the a 24VDC electrical panel to the
steering system motor starters.

¢ Provide and install new control cabling between the four steering system controls
and the various steering stations.

¢ Incorporate additional alarms into the existing Machinery Alarms & Monitoring
system.

e Provide and install additional wireway and cable transit capacity as required between
pilothouse and the steering gear compartment.

13.8 Outfitting

The Contractor shall install two (2) multi-bolt flush-mounted access plates at the opening
over the port and starboard rudder stocks. The access covers shall be equipped with
proper gaskets and secured with multiple fasteners to achieve a high level of watertight
integrity and reliability.

13.9 Testing

The Contractor shall conduct air or hose test to assure watertight integrity of the new
access covers.

The new steering system shall be tested on a sea trial, which shall include a run of at
least 4 hours at cruising speed. During this time, there shall be no loss of pressure, or
overheating of the hydraulic system. In addition, Contractor shall record time required to
change rudder angle from ahead to full right, ahead to full left, full left to full right, and full
right to full left, both at vessel stop and vessel safe cruising speed. Data shall be
recorded and presented to Owner.

The Contractor shall confirm that all interfaces between the steering system and Alarm
and Monitoring are correct.

13.10 Spares

The Contractor shall provide spares as recommended by Autonav, for service of 1 year.

F/B CHIEF SEATTLE Retrofit RFP #FAS-070111 Page 147
Guido Perla & Associates, Inc. Project 48807 Rev A — Final - 6/29/11





City of Seattle, Dept. of Finances & Administrative Services

13.11 Warranty

The Contractor shall transfer all warranties of the new equipment to the Owner.

13.12 Certifications

Prior to the redelivery of the vessel to the Owner, the Contractor shall provide the Owner
with certification that proves the testing of the steering system has been satisfactorily
performed, and that the system complies with all requirements. If required, the
Contractor shall arrange for the Owner to witness any testing, at the Contractor’s
expense.

13.13 Documentation

The Contractor shall provide for Owner review and approval, all documentation
associated with installation, and operation of the steering gear installation. The
documentation shall be provided and formatted as described by Section 4.6. The
documentation shall include, as a minimum, the items listed below.

e Vendor Certified Drawings

e Instruction Books

Instruction books for new equipment shall be provided and formatted as described in
Section 4.10. The instruction books shall provide complete and detailed instructions for
startup, shutdown, operational sequences, equipment specifications, and preventive
maintenance. The instruction books shall include, but are not limited to the following:

e Equipment descriptions and specifications

e Operating manuals including startup, shutdown, operating sequences and lay up
procedures

¢ Routine maintenance requirements, procedures, and schedules

e Control and Power schematics, Assembly drawings, and other drawings as
appropriate

In accordance with Section 4.11, the Contractor shall provide as-built drawings to the
Owner, showing all modifications detailed in this section, as it affects the following
drawings:

320-01, AC One Line
325-01, 12 V / 24 VDC Power Diagram
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Section 14

Decontamination Stations & Potable Water System
(Task K)

14.1 Intent

The intent of this specification is to describe the items required and work necessary to
install two (2) decontamination stations and upgrade the potable water storage capacity.

The Contractor shall coordinate the work described in this section with other tasks, in
particular, Tasks A, C, D and M.

14.2 References

K-1 GPA drawing 48807-533-01 Potable Water System Diagram
K-2 [not used]

K-3 GPA drawing 48807-529-01 Bilge System Diagram

K-4 GPA drawing 48807-320-01 Electrical One-Line Modifications

14.3 General

14.3.1 Interferences

Items that may interfere with or be damaged by the work to be performed shall be
protected or removed and reinstalled. These items may include, but are not limited to,
piping, insulation, electrical cables, light fixtures and bulkhead mounted equipment.
Removed items shall be reinstalled by the same method to their location prior to
removal.

Prior to any blasting or painting, all ventilation system supply and exhaust terminals shall
be masked or have temporary filters installed to prevent the ingestion of contaminants.
The Contractor shall provide separate ventilation for accomplishing the work.

14.3.2 Touch Up Painting

The Contractor shall sandblast (SSPC-SP-10) or mechanically clean (SSPC-SP-6) and
paint all new and disturbed areas in accordance with the approved Paint Schedule
developed in Section 1.19. Coating shall be feathered to match existing coatings.
Colors of final coats shall match those of adjacent pre-existing coatings and shall be
approved by the Owner.

14.4 Removals

Remove the existing drain line from the potable water tank into the engine room. Insert
the penetrations.

Remove the existing potable water pump and hot water heater.
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14.5 Structural Modifications
14.5.1 New Potable Water Tank

The Contractor shall provide and install a new, potable water tank, approximately 50-
gallon capacity, to be installed in the port side void space outboard from the crew’s day
room.

The water tank shall be fabricated from 3/16” stainless steel plate, with overall
dimensions identical to the existing water tank (approximately 14"x22"x52") to allow
insertion through the existing manhole. The tank shall be vertically mounted and
equipped with the following connections:

o 1.25"vent
o 0.75" service supply
e 0.75" drain

14.5.2 New Water Heater

The Contractor shall provide and install a new water heater, approximately 30-gallon, 4
kW capacity, to be installed in the port side of the engine room.

14.5.3 Foundations

The Contractor shall provide and install new structural supports to secure the affected
equipment, including the new water tank, the water heater and water pump.

14.5.4 Penetrations

For the potable water system piping, aluminum spool pieces shall not be used for new
deck and bulkhead penetrations. Watertight pipe transit system, such as RISE or CSD
sealing plugs, shall be used.

The Contractor shall provide and install collars and pipe transit systems in accordance
with manufacturer’'s recommendations.

14.6 Piping Modifications
14.6.1 Potable Water System

Provide and install equipment, components and piping in accordance with references K-
1 and K-3, including water heater, pressure tank and water pump.

The water tanks shall be provided with fill and vent. Individual shutoff valves shall be
provided for each tank.

14.6.2 Decontamination Stations

Provide and install two (2) decontamination shower stations per references K-1 and K-3.

14.6.3 Potable Water Pump

Provide and install one (1) potable water pump per references K-1 and K-3.
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14.7 Electrical Modifications

Provide and install wiring and controllers for the various equipment and components in
accordance with references K-1, K-3 & K-4.

14.8 Testing

The new tank shall be air-tested to 2 psi.

Except the water tanks, the affected supply and discharge piping shall be air-tested to 60
psi.

All structural penetrations shall be hose-tested to confirm water-tight integrity.

14.9 Spares

There are no spares related to this task.

14.10 Warranty

The Contractor shall transfer all warranties of the new equipment to the Owner.

14.11 Certifications

There are no certifications related to this task.

14.12 Documentation

The Contractor shall provide drawings and parts list of the new forward hatch.
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Section 15

Forward Void Oil Boom Storage (Task L)

15.1 Intent

The intent of this specification is to describe the items required and work necessary to
outfit the Forward Void for stowage of 600 ft. of 8x12 oil containment booms and
associated equipment.

The Contractor shall coordinate the work described in this section with other tasks, in
particular, Tasks A, B, C, Fand I.

15.2 References
L-1 GPA drawing 48807-184-03 Foundations, Oil Boom Storage

15.3 General

15.3.1 Interferences

Items that may interfere with or be damaged by the work to be performed shall be
protected or removed and reinstalled. These items may include, but are not limited to,
piping, insulation, electrical cables, light fixtures and bulkhead mounted equipment.
Removed items shall be reinstalled by the same method to their location prior to
removal.

Prior to any blasting or painting, all ventilation system supply and exhaust terminals shall
be masked or have temporary filters installed to prevent the ingestion of contaminants.
The Contractor shall provide separate ventilation for accomplishing the work.

15.3.2 Touch Up Painting

The Contractor shall sandblast (SSPC-SP-10) or mechanically clean (SSPC-SP-6) and
paint all new and disturbed areas in accordance with the approved Paint Schedule
developed in Section 1.19. Coating shall be feathered to match existing coatings.
Colors of final coats shall match those of adjacent pre-existing coatings and shall be
approved by the Owner.

15.3.3 Insulation

The Contractor shall repair the existing insulation on bulkhead 4 and restore them to
original condition.

In way of the boom storage area, the Contractor shall provide and install a protective
metal cover over the insulation, similar to the existing protection in way of the vertical
ladder.
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15.4 Structural Modifications
15.4.1 Watertight Hatch

The Contractor shall provide and install a new, flush aluminum hatch for the Forward
Void. The new hatch shall have a 48"x36” clear opening, with a hinged cover equipped
with quick-acting dogs and a locking strut.

The Contractor shall provide and install drain piping for the hinge pockets and coaming
for the hatch. The drain piping shall be at least 1.25” NPS and drains directly overboard.

15.4.2 Grating & Stowage Bins

The Contractor shall provide and install new structural supports, stanchions, runners and
grating to form a storage area for the oil booms, as outlined in Reference L-1. Grating
shall be aluminum grating with smooth top to avoid abrasion, secured to the supports
with stainless steel fasteners and fittings.

15.4.3 Vertical Ladder

The Contractor shall provide and install one (1) new vertical ladder along bulkhead 4
from the main deck to the grating level to facilitate access when the new hatch is
opened.

15.5 Testing

A hose test shall be conducted on the new hatch after installation to confirm water-tight
integrity.

15.6 Spares

There are no spares related to this task.

15.7 Warranty

The Contractor shall transfer all warranties of the new equipment to the Owner.

15.8 Certifications

There are no certifications related to this task.

15.9 Documentation

The Contractor shall provide drawings and parts list of the new forward hatch.
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Section 16

Replace Marine Toilet & Relocate Sewage Tank (Task M)

16.1 Intent

The intent of this specification is to describe the items required and work necessary to
replace the existing toilet in the crew’s head.

The existing toilet is freshwater flushed with a built-in 12 Volt DC electric pump. The
freshwater is supplied by gravity from the freshwater tank. The discharge is conveyed
through a 3-way valve to allow the following operations:

Direct discharge overboard
e Discharge to shore facility
Discharge to a holding tank in the Engine Room (port side forward, below

grating)

The existing flushing pump is connected to the 12 Volt DC starting battery of the
starboard generator. This task shall be coordinated with the relocation of the sewage
tank as described in Section 5 (Task A) and the new Emergency Medical Area as
described in Section 20 (Task R).

16.2 References

M-1 GPA drawing 48807-533-01 Potable Water System Diagram
M-2 GPA drawing 48807-528-01 Sewage & Plumbing Drain System Diagram
M-3 GPA drawing 48807-320-01 Electrical One Line Diagram

16.3 General

16.3.1 Interferences

Items that may interfere with or be damaged by the work to be performed shall be
protected or removed and reinstalled. These items may include, but are not limited to,
piping, insulation, electrical cables, light fixtures and bulkhead mounted equipment.
Removed items shall be reinstalled by the same method to their location prior to
removal.

Prior to any blasting or painting, all ventilation system supply and exhaust terminals shall
be masked or have temporary filters installed to prevent the ingestion of contaminants.
The Contractor shall provide separate ventilation for accomplishing the work.

16.3.2 Touch Up Painting
The Contractor shall sandblast (SSPC-SP-10) or mechanically clean (SSPC-SP-6) and

paint all new and disturbed areas in accordance with the approved Paint Schedule
developed in Section 1.19. Coating shall be feathered to match existing coatings.
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Colors of final coats shall match those of adjacent pre-existing coatings and shall be
approved by the Owner.

16.4 Removals
The Contractor shall remove the existing toilet from the crew’s head.
The Contractor shall remove the existing sewage holding tank, sewage pump and

associated fill and discharge piping from the engine room, except the existing
penetrations on bulkhead 6 and main deck. Insert all redundant penetrations.

16.5 Structural Modification
16.5.1 General

The Contractor shall modify the existing mounting to suit the new toilet.

The Contractor shall fabricate and install new piping penetrations at bulkheads and
decks as required to accomplish this task.

16.5.2 Sewage Holding Tank

The Contractor shall fabricate and install a new sewage holding tank inside the void
space under the Crew’s Day Room. The Contractor shall coordinate the design and
installation of the new sewage holding tank with the installation of a new seawater
cooling seachest in the same compartment (Task A).

The tank shall be about 80 gallons capacity, made of stainless steel, with suitable
stainless steel connections for fill, vent, level alarm, pump supply and direct suction.
The tank vent shall be installed near the top of the stack.

The Contractor shall provide and install a suitable foundation for the sewage holding
tank. The tank shall be arranged to avoid obstruction of the manhole access, sonar
transducer and seachest in the same compartment.

16.6 Toilet Installation

The Contractor shall provide and install a new, marine toilet, white bowl, with integral 24
Volt DC pump and check valve, white stainless steel handle.

The new toilet shall be Sealand/Domestic Masterflush type 8156, standard height, or
equal, 24 VDC.

A vendor contact regarding the Sealand/Domestic toilet is:

Marine Sanitation Inc.
1900 N. Northlake Way
Seattle, WA 98103

Tel: 206-633-1110
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The Contractor shall provide and install new piping as necessary to connect the new
toilet to the following:

e Freshwater piping (via anti-siphon valve)
e Sewage piping to 3-way valve

The Contractor shall provide and install new electrical cables as necessary to connect

the new toilet pump and controls to a 24 Volt DC panel per Reference M-3.

16.7 Outfitting

The Contractor shall provide and install new deck covering in the head. An
underlayment with thermal insulation properties shall be provided to prevent
condensation in areas above the cooling seachest.

The underlayment shall be PolySpec Ultralite TG:
Bond/Seal coat at 10-12 MWFT
TG Body coat (troweled), %" thick
Sealer coat 10-12 MWFT

The finish coat shall be PolySpec Twede with ceramic quartz particles:
PolySpec 700/710 clear epoxy
Broadcast quartz
(2) coats PolySpec 700/710 clear epoxy

The color and finish texture of the finish coat shall be approved by Owner.
16.8 Testing
The Contractor shall air test all affected piping to assure watertight integrity.

The Contractor shall operationally test the toilet and demonstrate all discharge modes
are achieved.

16.9 Spares

There are no spares related to this task.

16.10 Warranty

The Contractor shall transfer all warranties of the new equipment to the Owner.

16.11 Certifications

There are no certifications related to this task.

16.12 Documentation

The Contractor shall provide manuals and parts list of the new head.
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Section 17

Heating Upgrades (Task N)

17.1 Intent

The intent of these specifications is to describe the work necessary for adding marine
grade electric heaters to the Equipment Room, and replacing the electric heaters in the
Day Room and Medical Room. The scope of work shall include the following:

e Adding a new marine grade electric convection heater in the Equipment Room.
e Adding a branch circuit for the Equipment Room electric heater.

17.2 References
N-1  GPAs drawing 48807-320-01, AC One Line Modifications

17.3 General

17.3.1 Interferences

Items that may interfere with or be damaged by the work to be performed shall be
protected or removed and reinstalled. These items may include, but are not limited to,
joiner work, insulation, ceiling panels, light fixtures and bulkhead mounted equipment.
Removed items shall be reinstalled by the same method to their location prior to
removal.

17.3.2 Touch Up Painting

The Contractor shall sandblast (SSPC-SP-10) or mechanically clean (SSPC-SP-6) and
paint all new and disturbed areas in accordance with the approved Paint Schedule
developed in Section 1.19. Coating shall be feathered to match existing coatings.
Colors of final coats shall match those of adjacent pre-existing coatings and shall be
approved by the Owner.

Painting shall not commence until all testing is completed to the satisfaction of the
Owner.

17.4 Electric Heater Installation

The three (3) existing electric heaters located in the vessel per Table 17-1 are to be
removed, are replaced with marine grade heaters as per Table 17-2. All heaters shall be
constructed from stainless steel, and shall include on/off switch, built in thermostat and
contactor, automatic and manual high limit switch, and stainless steel heating elements.
Surface mount heaters shall have a sloped top.

In the pilothouse, a flush mount heater would be preferable, in the voltage and kilowatt
rating specified in Table 17-2.
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A complete tabulation of the heaters to be installed is included in Table 17, located at the
end of this Specification Section.

Heating loads shall be fed from existing heating power panels, per References N-1.

17.5 Electrical Modifications

The heating madifications will require a basic enhancement of the A.C. Power
Distribution system as outlined in Reference N-1.

All new cables, and disturbed existing, per Reference N-1 shall be banded to the
wireways. Penetrations shall be per regulatory guidelines with all existing transits that
were opened for passing new cable, or opened for removing existing cable, resealed
and tested.

Table 17-1 Heater Removals

ltem 1 2 3 4
Location Pilothouse Equip. Emerg. Crew’s Day
Storage Medical Rm Rm
Deck Bridge Dk Main Dk Main Dk Hold
Type Convection Portable Unit Unit
Make Valad Valad Valad Valad
Model (unknown) (unknown) (unknown) (unknown)
kW 1.5 1.0 1.5 1.5
Volts/Phase 120/1 120/1 120/1 120/1
Notes Integral Integral Integral Integral
Thermostat | thermostat | thermostat & | thermostat &
fan fan

Table 17-2 Heater Installation

Item 1 2 3 4
Location Pilothouse Equip. Emerg. Crew’s Day
Storage Medical Rm Rm
Deck Bridge Dk Main Dk Main Dk Hold
Type Convection Forced air | Convection | Convection
Make Valad Valad Valad Valad
Model DFMLH22.0- | DRM11.0- | DFMLH22.0- | DFMLH22.0-
INM INM INM INM
kW 1.5 1.0 1.5 1.5
Volts/Phase 120/1 120/1 120/1 120/1
Notes Integral Integral Integral Integral
Thermostat | thermostat | thermostat & | thermostat &
& fan fan fan
17.6 Testing

All electric heaters shall be demonstrated as to be functional, including the fans and
thermostats (where applicable).
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The amperage of the circuit at peak load shall be measured to verified the rated heater
capacity.

The Contractor shall update the panel schedules in each panel, and show the Owner
that this task is accurate and the panel schedules are in the pockets within the panels.

17.7 Spares

There are no spares related to this task.

17.8 Warranty

The Contractor shall transfer all warranties of the new equipment to the Owner.

17.9 Certifications

There are no certifications related to this task.

17.10 Documentation

The Contractor shall provide as-built drawings to the Owner showing all modifications
detailed in this section, in accordance with Section 4.7.

The Contractor shall provide for Owner review and approval, all documentation
associated with installation, regulatory approval, and operation of the new heating
system equipment.

The Contractor shall update the panel schedules in each panel, and show the Owner
that this task is accurate and the panel schedules are in the pockets within the panels.

Instruction books for new equipment, electric heaters, thermostats and controls shall be
provided and formatted as described in Section 4.10. The instruction books shall
provide complete and detailed instructions for startup, shutdown, operational sequences,
equipment specifications, and preventative maintenance. The instruction books shall
include, but are not limited to the following:

e Equipment descriptions and specifications

e Operating manuals including startup, shutdown, operating sequences and lay up
procedures

¢ Routine maintenance requirements, procedures, and schedules

e Control and Power schematics, Assembly drawings, and other drawings as
appropriate

In accordance with Section 4.11, the Contractor shall provide as-built drawings to the
Owner showing all modifications detailed in this section, as it affects the following vessel
record plan:

AC One Line
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Section 18

New Ceiling Tiles in Day Room & Head (Task P)

18.1 Intent

The intent of these specifications is to describe the work necessary for replacing the
ceiling tiles in the Crew’s Day Room, and Crew Head.

18.2 References

P-1  GPA drawing 48807-522-01, FI-FI System Diagram
P-2  GPA drawing 48807-522-10, FI-FI System Arrangement

18.3 General

All items which may interfere with or whose function or appearance may be damaged by
the work to be performed shall be protected or removed prior to the start of work. These
items may include, but are not limited to; joiner work, insulation, light fixtures and
bulkhead mounted equipment and their associated electrical wiring. After work is
complete, removed items shall be reinstalled by the same method to their location prior
to removal. Any items that are damaged by the Contractor shall be repaired or replaced
to the satisfaction of the Owner.

The existing tiles are standard drop ceiling, with steel rails, 24x48” panels, 5/8” of
fiberglass insulation, with a vinyl face on the visible side. In general, there is space
above the existing ceilings for thicker panels if required.

The overhead deck above the affected spaces may be insulated on the underside with
3" fiberglass with a 1” thick wrap on stiffeners. The existing insulation shall remain
intact.

This task may be affected by, and shall be coordinated with the following tasks:
e Task A (Section 5)
e Task R (Section 20)

18.3.1 Crew Day Room
The ceiling area is approximately 90 square feet with one (1) light fixture and one (1) fire
detector on the existing ceiling.

Part of the ceiling tiles in the Day Room shall be disturbed or modified in the course of
installing new forward fire fighting manifold as described in Task A (Section 5 of
Specifications) and Task R (Section 20 of Specifications).

18.3.2 Crew Head

The ceiling area is approximately 20 square feet. There is one (1) light/fan fixture on the
existing ceiling.
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18.4 Removals & Relocations

The Contractor shall remove, store and relocate the items necessary to fully accomplish
the ceiling tile replacement. These removals shall include the following; light fixtures,
smoke, and fire alarms. These items shall be reinstalled in the same location.

18.5 Insulation

The Contractor shall repair and/or restore the existing thermal insulation on the
deckhead of the Crew Day Room and Head prior to installation of new joiner ceiling.
New insulation, if required, shall match the thermal property and finish of the existing
insulation.

18.6 Installation

The Contractor shall furnish and install an insulated joiner ceiling in the Day Room and
Pilothouse, complete with all lighting and other necessary fixtures within the ceiling.

The joiner ceiling shall be “lay-in” tiles, Norac Danacoustic Tiles 630, B-0 fire class,
galvanized panels with perforated face, polyester painted. The Contractor shall furnish
and install all necessary T-profiles (main, sub and cross), recessed edge trims, hanging
rods and butterfly clips as required for a complete system installation. The finish color
shall be approved by Owner.

A vendor contact regarding the above joiner material is:

George Selfridge

Maritime Services Corporation
3457 Guignard Drive

Hood River, OR 97031

Ph: 541-386-1010

Fax: 541-386-2269
sales@mscor.com
WWW.mscor.com

The tiles shall be secured to prevent rattling.

Hinged access panels, in a style and finish similar to the ceiling tiles, shall be provided at
suitable locations to allow access to equipment between the joiner ceiling and
deckhead. Permanent labels shall be attached to these access panels.

18.7 Electrical

The Contractor shall provide and install the salvaged electrical lighting, PA and alarm
system fixtures, etc. in the new ceiling as required.

18.8 Testing

All affected or re-installed electrical lighting, alarm and PA system fixtures installed in the
ceiling shall be tested to the satisfaction of the Owner.
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18.9 Spares

There are no spares related to this task.

18.10 Warranty

The Contractor shall transfer all warranties of the new equipment to the Owner.

18.11 Certifications

There are no certifications related to this task.
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Section 19

Replace Two Weather-Tight Doors (Task Q)

19.1 Intent

The intent of these specifications is to describe the work necessary for replacing two
existing weather-tight doors on the main deck level.

19.2 References
Q-1 [not used]

19.3 General

All items which may interfere with or whose function or appearance may be damaged by
the work to be performed shall be protected or removed prior to the start of work. These
items may include, but are not limited to; joiner work, insulation, light fixtures and
bulkhead mounted equipment and their associated electrical wiring. After work is
complete, removed items shall be reinstalled by the same method to their location prior
to removal. Any items that are damaged by the Contractor shall be repaired or replaced
to the satisfaction of the Owner.

There are two (2) weather-tight doors near Frame 6 on main deck. The doors are single
leaf, individual dog, wood core (or equal) with fixed light, with approximately 68"x32"
clear opening. The door frames are welded to the deckhouse.

19.4 Removals & Relocations

The Contractor shall remove, store and relocate the items necessary to fully accomplish
the weather-tight door replacement. These items shall be reinstalled in the same
location.

The Contractor shall remove the two (2) existing doors and their associated door frames.

19.5 Touch Up Painting

The Contractor shall sandblast (SSPC-SP-10) or mechanically clean (SSPC-SP-6) and
paint all new and disturbed areas in accordance with the approved Paint Schedule
developed in Section 1.19. Coating shall be feathered to match existing coatings.
Colors of final coats shall match those of adjacent pre-existing coatings and shall be
approved by the Owner.

19.6 Structural Modifications

The Contractor shall modify the existing deckhouse structure to suit the new door
frames.
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19.7 Installation

The Contractor shall furnish and replace the two existing (2) weather-tight doors and
door frames near Frame 6 on main deck. The port side door shall be left hand, the
starboard door shall be right hand.

Each of the new doors shall be Pacific Coast Marine Model PCM-07-02 or equal, and
have the following characteristics:

Welded aluminum door panel construction, with internal stiffeners

Solid urethane foam core, at least 1.5” thick, 2 Ibs per cubic foot

Clear opening not less than 68"x32"

Radius corners, 4” radius

Three (3) stainless steel hinges forward, 4”x4”, flush mortised into the door and

adjustable on the frame

One (1) monolithic flush glazed window, tempered glass

e Two (2) cast aluminum hand dogs with stainless steel shaft.
Provision for mechanical pushbutton lock (see below)Suitable surfaces and
coatings to match coating systems designated for vessel's superstructure
exterior and interior.

e Door frame shall be extruded aluminum profile with integral gasket carrier and 12
Durometer neoprene gasket

e Bolt-on installation

Each of the two (2) new doors shall be provided with a single access code mechanical
pushbutton lock, cylindrical latch and lever, with passage options via key lock, satin
chrome finish, Kaba Simplex L1031 or equal. The access code could be changed only
from the interior. The passage key lock shall use the same key for the pilothouse door
(Tasks B, Section 6 of these Specifications.)

The Contractor shall provide and install a door stop on the weather bulkhead for each of
the weather-tight door. This door stop shall be design to hold the door open by
engaging the lower hand dog on each door.

19.8 Testing

A hose test shall be conducted on each door after the installation to confirm the weather-
tight integrity.

19.9 Spares

There are no spares related to this task.

19.10 Warranty

The Contractor shall transfer all warranties of the new equipment to the Owner.

19.11 Certifications

There are no certifications related to this task.
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19.12 Documentation

The Contractor shall provide drawings and parts list of the doors and door frames.
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Section 20

Replace Superstructure (Task R)

20.1 Intent

For the purpose of this section of the Specifications, the following definitions apply:
“Superstructure” includes all the structural components above Main Deck.

“Deckhouse” or “first-tier deckhouse” includes all the structural components between
the top surface of the Main Deck and the top surface of the Bridge Deck. The
deck plating of the Bridge Deck is included.

“Pilothouse” or “Wheelhouse” includes the structural components above the top
surface of the Bridge Deck.

“Option B” denotes the execution of Task R.

The intent of this section of the Specifications is to describe the work necessary to
replace the existing superstructure with a wider first-tier deckhouse and a new
pilothouse, including all work in other tasks described elsewhere in these Specifications
that may be impacted by the new superstructure.

The execution of Task R shall necessitate new arrangements of the structures above
Main Deck, FI-FI piping, engine exhaust piping, electrical components and various
outfitting items. The Contractor must coordinate Task R with all other tasks described in
these Specifications, in particular, Tasks A, B, C, E, M, P and Q.

Task R shall include all necessary materials and labor to accomplish the following work:

¢ Remove existing superstructure
Fabricate and install a new first-tier deckhouse, including interior bulkheads
between the Main Deck and Bridge Deck.
Fabricate and install new pilothouse and stacks to suit the new arrangement.
Install new watertight door between the engine room and the Crew’s Day Room.
Arrange and install FI-FI piping to suit the new arrangement.
Arrange and install engine room ventilation to suit the new arrangement.
Arrange and install pilothouse ventilation system to suit the new arrangement.
Arrange engine exhaust piping to suit the new arrangement.
Fabricate and install new inclined ladders between the Main Deck and Bridge
Deck.
e Provide new joiner work, furniture and consoles in the pilothouse to suite the new
arrangement.
o Provide new joiner work, furniture, sink, power outlets and outfitting in the
emergency medical area.
Provide furniture and outfitting in the storage area on Main Deck.
¢ Modify the joiner work in the Crew’s Day Room to suit the new arrangement.
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Install all necessary wiring and piping for controls and communications to suit the

new arrangement.

Test and commission all affected systems.

Modify routing or layout of piping and/or wiring of miscellaneous systems to suit
the new arrangement as required.

Provide and install new insulation, repair and restore existing insulation in
affected areas as required.

Surface prep and paint new structure and affected areas.

Where the execution of Task R will cause significant impact to other tasks, technical
documentation are provided in the reference materials of this Section. However, not all
incidental changes to other tasks, systems and components(due to the new
arrangement and structures) are identified or documented at this stage; it shall be the
Contractor’s responsibility to consider the interrelationship and impact between Task R
and all other tasks and plan accordingly.

20.2 References

Upon execution of Task R, the guidance drawings listed below shall supersede other
guidance drawings related to the same structures, systems and components.

R-1
R-2
R-3
R-4
R-5
R-6
R-7
R-8
R-9
R-10
R-11
R-12
R-13
R-14
R-15

R-16
R-17
R-18

R-19
R-20
R-21
R-22
R-23

48807-150-B01
48807-155-B01
[Not used]
48807-259-B10
[Not used]
48807-320-B01
48807-325-B01
48807-501-B01
48807-513-B01
48807-513-B10
48807-514-B01
48807-522-B01
48807-522-B02
48807-522-B10
48807-551-01

48807-533-B01
48807-662-B01
48807-801-B01

48807-625-B01
48807-635-B01
48807-662-B03
48807-662-B04
48807-623-B02

Deckhouse Structure (Option B)
Pilothouse Structure (Option B)

Exhaust Piping A & D (Option B)

AC One-Line Diagram (Option B)

12/24VDC Power Diagram (Option B)
Machinery Arrangement (Option B)

Machinery Space Ventilation Diagram (Option B)
Machinery Space Ventilation A & D (Option B)
Pilothouse Ventilation Diagram (Option B)

Fire Fighting System Diagram (Option B)

Fire Fighting Spray System Diagram (Option B)
Fire Fighting System A & D (Option B)
Compressed Air System Diagram

Potable Water System Diagram (Option B)
Pilothouse Arrangement (Option B)
General Arrangement (Option B)

Window Schedule (Option B)

Insulation Schedule (Option B)

Main Deck Arrangement (Option B)
Crew’s Day Room Arrangement (Option B)
Inclined Ladder A&D (Option B)
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20.3 General

All items which may interfere with or whose function or appearance may be damaged by
the work to be performed shall be protected or removed prior to the start of work. These
items may include, but are not limited to; joiner work, insulation, light fixtures and
bulkhead mounted equipment and their associated electrical wiring. After work is
complete, removed items shall be reinstalled by the same method to their location prior
to removal. Any items that are damaged by the Contractor shall be repaired or replaced
to the satisfaction of the Owner.

20.4 Removals & Relocations
20.4.1 General

In general, in addition to the work described in this section, the Contractor shall perform
the work described in Section 6.4 (Task B) of these Specifications, with modifications as
required to suit the new superstructure.

Prior to removals, the Contractor shall conduct a walk-through with the Owner to identify
and tag equipment and associated foundations above the Main Deck that are to be
preserved, removed and reinstalled in the new superstructure. The items to be preserve
may include, but not limited to the following:

Electric winch (for hoisting the rescue boat), foundation and starter
Loud speakers and foundations

Floodlights and foundations

Exterior SFD logo/signs

Equipment in the Emergency Medical Space

Three (3) inclined ladders between the Main Deck and Bridge Deck
Vent valves inside the containment coaming.

Hose storage racks/bins

Prior to removals, the Contractor shall survey, identify and tag piping and wiring that
could be preserved and re-used for the new superstructure arrangement. Disconnect or
severe all other piping and electrical wiring above the Main Deck.

The Contractor shall remove the following items:

e The entire superstructure above the main deck, along with the pilothouse,
uptake, stack, the forward foam tank and deck locker.

e The existing companionway between the Main Deck and the Engine Room,

along with the watertight door.

The existing insert plate to support the telescopic fire monitor at Frame 9.

The existing alarm panel on the forward engine room bulkhead.

The containment coaming just aft of the deckhouse, port side.

The existing aft FI-FI manifolds, port and starboard.

All redundant openings on the Main Deck shall be inserted and reinforced with plates
and stiffeners similar to existing.
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After removal, the existing superstructure weld joints on the Main Deck shall be ground
flush.

20.5 Structural Modifications
20.5.1 General

In general, in addition to the work described in this section, the Contractor shall perform
the work described in Section 6 (Task B) of these Specifications, with modifications as
required to suit the new superstructure.

20.5.2 Forward Engine Room Bulkhead
The Contractor shall modify Bulkhead 6 for installation of a 26” wide watertight door at
location indicated in References R-8.

Test watertight integrity of the bulkhead and the watertight door after installation.

20.5.3 Superstructure

The Contractor shall fabricate and install a new first-tier deckhouse and pilothouse
above the main deck, in accordance with Reference R-1 and R-2, including new interior
bulkheads for the uptakes and fan rooms, and a recessed compartment that forms a
containment coaming for the fuel oil tank vent and fill.

20.5.4 Stacks

The Contractor shall fabricate and install two new stacks above the Bridge Deck, in
accordance with Reference R-2.

20.5.5 Pilothouse

The Contractor shall fabricate and install the pilothouse and related structures on the
new Bridge Deck as part of Task B, except with the structure and arrangement relevant
to Task R.

20.5.6 Deck Lockers

The Contractor shall fabricate and install new deck lockers just forward of the
superstructure, in accordance with Reference R-1.

20.5.7 Equipment Foundations

The Contractor shall install the salvaged foundations for the salvaged equipment
described in Sections 20.4 at locations approved by the Owner.

The Contractor shall fabricate and install new brackets and foundations for all electrical,

mechanical equipment and outfitting items affected by this task, including, but not limited
to the floodlights, navigation lights, boat winch, decontamination station, loud speakers,

SFD signs, extension ladders, anchor, Pike poles, etc.

The Contractor shall fabricate and install new foundations for all new and/or used
equipment inside and outside of the superstructure, including, but not limited to the new
equipment described in this Section and Reference R-17.
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20.6 Electrical Modifications
20.6.1 General

In general, in addition to the work described in this section, the Contractor shall perform
the work described in Section 6.6 (Task B) of these Specifications, with modifications as
required to suit the new superstructure.

20.6.2 Relocate Equipment

The Contractor shall relocate all electrical equipment that are affected by the work
described in these Specifications, including, but not limited to the following:
e An existing power panel in the Crew Day Room in way of the new watertight
door.
e An existing transformer in the engine room in way of the new watertight door.

20.6.3 New Power Panels
The Contractor shall provide and install all necessary panels, circuit breakers and wiring
for all equipment above the Main Deck.

Test and commission all electrical systems and equipment.

20.6.4 New Power Receptacles

The Contractor shall provide and install new 110VAC power receptacles in the Main
Deck interior and in the pilothouse.

20.6.5 New Emergency Lighting

Provide and install battery backup “EMERGENCY” lighting as described in Section
5.16.6, in accordance with the new compartment arrangement.

20.6.6 Night Vision Lighting
Provide and install “NIGHT VISION” fluorescent lighting on the interior overhead of the
new Emergency Medical Space.

The fixture shall be the same as described in Section 5.16.1 of these Specifications.

20.6.7 Convection Heater

Provide and install a new 1 kW convection heater at the front of the pilothouse console
in accordance with Section 17, References R-6 and R-17.

20.6.8 Conduits for Future Computer System

Provide and install a system of cable conduits, junction boxes and terminals for a future
Ethernet computer network, with a server and three (3) terminals per Section 6.6.10 of
these Specifications.
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20.7 Mechanical System Modifications
20.7.1 General

In general, in addition to the work described in this section, the Contractor shall perform
the work described in Section 6.7 (Task B) of these Specifications, with modifications as
required to suit the new superstructure.

20.7.2 Engine Room Ventilation

The Contractor shall provide and install new demister, fans and ducting to suit the new
superstructure arrangement in accordance with References R-9 and R-10.

20.7.3 Pilothouse Ventilation

The Contractor shall provide and install new window defrosting system and ventilation
system as described in Task B, except modified to suit the new pilothouse arrangement
in accordance with Reference R-11.

20.7.4 Weather Deck Drains

The Contractor shall provide and install new weather deck drains and piping for the
Bridge Deck and Pilothouse. The weather deck drains shall be similar to existing, and
terminate about 2" above the next weather deck below. Allow for four (4) weather deck
drains on the Bridge Deck and two (2) on the pilothouse top.

20.7.5 Engine Exhaust Piping
The Contractor shall provide and install new engine exhaust piping per Reference R-4.
20.7.6 Fire Fighting (FI-FI) System Piping

The Contractor shall provide and install new fire fighting system piping per References
R-12, 13 and 14.

20.7.7 Potable Water System
The Contractor shall provide and install new potable water piping to the sink in the
emergency medical area per Reference R-16.

The Contractor shall locate the decontamination station to suit the new arrangement.
Provide and install potable water piping to suit.

20.7.8 Plumbing Drain

The Contractor shall provide and install new drain piping from the sink in the Emergency
Medical Area to overboard.

20.7.9 Tank Vents

The Contractor shall reroute and relocate all relevant new and existing tank vent piping
and vent valves around the superstructure to suit the new arrangement. Tank vents that
are currently located within the containment coaming shall be rerouted to the new
containment coaming.

The Contractor shall provide a vent or anti-siphon valve for the sink in the emergency
medical area. The vent shall terminate in weather.
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The Contractor shall provide and install new vent piping from the sewage tank to the
starboard side uptake.

20.8 Outfitting
20.8.1 General

In general, in addition to the work described in this section, the Contractor shall perform
the work described in Section 6.8 (Task B) of these Specifications, with modifications as
required to suit the new superstructure.

20.8.2 Emergency Medical Area

The intent of this item is to provide a work area where sufficient clearance is available
around a raised transport stretcher. The transport stretcher shall be a Stryker model 738
(84"L x 34"W; 36" high extended, 21.5" lowered, 500 Ibs weight capacity) shall be
provided just inboard of the medical counter. Adequate lighting, power supplies and
suitable storage nearby shall be provided around this area.

20.8.2.1 Contractor-Furnished Equipment & Materials

While some items are described in detail elsewhere in this section, the following is a
consolidated list of equipment and furnishing in the Emergency Medical Area to be
supplied and installed by the Contractor:

e A stainless steel medical counter on the starboard side of the space,
approximately 37" above deck, 27" deep, with a service sink. Stainless steel
cabinets, 16” wide with hinged doors, shall be provided from 24” above the
counter. Stainless steel drawers, 16” wide and 4" deep, shall be provided
below the counter.

e The service sink shall be approximately 20"x19”, 10” deep, supplied with hot
and cold potable water and drained overboard via a P-trap.

e The transport stretcher shall be a Stryker model 738 (84”L x 34"W,; 36” high
extended, 21.5” lowered, 500 Ibs weight capacity) shall be provided just
inboard of the medical counter. Adequate lighting, power supplies and storage
shall be provided around this area.

e A transport stretcher, Stryker model 738, 84"L x 34"W; 36” high extended, 21.5”
lowered, 500 Ibs weight capacity), to be secured at the designated location by
four (4) anchor points.

o Adequate florescent lighting fixtures directly above the stretcher.

¢ Adequate number of florescent lighting fixtures over the entire Emergency
Medical Area.

o Four (4) flush-mounted anchor points shall be provided on deck to secure the
stretcher at the designated location. The anchor points shall be D-ring style or
similar, with appropriate lateral and vertical load rating for a stretcher with a
patient.

e Two (2) grab rails overhead, 1.5” O.D., approximately 79" above deck,
positioned just outboard of the deployed stretcher.
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e Storage rack for four (4) D-type oxygen bottles, (approx. 4.38” diameter x 16.5”
tall.)

e Ship’s telephone and/or PA system terminal.
e General alarm bell (or gong).

e Eight (8) duplex power outlets, 110 VAC, 15 Amps each, distributed along the
medical counter and the medical operating station.

¢ One (1) Stainless steel tray and power outlet for a suction machine
(approximately 7" x 18” footprint).

e Sheet metal joiner ceiling, with flush mounted fluorescent light fixtures.

¢ Emergency lighting.

o One (1) paper towel dispenser near the sink.

e One (1) convection heater, bulkhead mounted.

o One (1) fire alarm pull station.

e One (1) mounting tray and power supply for a suction unit

e One (1) sharps disposal container.

e One (1) stainless steel cabinet, 18"x16”x72" high, divided into two (2)
compartments, each with hinged door and two (2) adjustable shelves.

20.8.2.2 Owner-Furnished Equipment & Materials

The following items shall be furnished by the Owner and installed by the Contractor in
the Emergency Medical Area:

o One (1) towel dispenser
e One (1) glove box
e One (1) hand sanitizer rack

20.8.3 Forward Storage Area

The intent of this item is to provide a storage area along the interior of the forward
bulkhead the deckhouse, next to the inclined ladder to the Crew’s Day Room.

The following is a consolidated list of equipment and/or furnishing in this area to be
supplied and installed by the Contractor:

e Two (2) storage countertops, approximately 37" above deck
o Two (2) sets of storage cabinets under the counter for PFD and gear bags.
e Two (2) sets of storage cabinets over the counter, with hinged doors.

e Six (6) duplex power outlets, 110 VAC, 15 Amps each, distributed along the
two countertops.

The countertop, shelves, cabinets and doors shall be %" Formica-faced or high pressure
laminated [HPL] plywoods and wood trims. Color of the laminate and trims shall be
approved by the Owner. Hinged cabinet doors shall be provided with latches to prevent
accidental movements while underway. All hardware and accessories shall be stainless
steel.
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20.8.4 Doors

20.8.4.1 Weather-Tight Doors

The Contractor shall provide and install two (2) weather-tight doors near Frame 6 on
main deck as part of Task Q (Section 19 of these Specifications). The doors are single
leaf, individual dog, wood-core with fixed light, with approximately 68"x32" clear opening.
The doorframes shall be welded to the deckhouse.

The Contractor shall provide and install one (1) weather-tight door at Frame 9 in the
Pilothouse based on the new arrangement. The Contractor shall verify the configuration
of the door to suit the new arrangement.

20.8.4.2 Water-Tight Door

The Contractor shall provide and install a watertight door at the forward engine room
bulkhead (Frame 6). The door shall be Pacific Coast Marine PCM-4070-HL, or equal,
with the following characteristics:

¢ Quick acting type, six steel rod style dogs centrally controlled by a steel
handwheel on both sides.

e Formed aluminum %" door with 3/8"x2” stiffeners, 26” x 72" clear opening with
8" radius corners, with 30 Durometer gasket on outer door panel.

e Aluminum 2"x3" angle door frame with two (2) aluminum blade style slotted
hinges..

20.8.4.3 Rolling Door
The Contractor shall provide and install the following rolling door/roll-up door:

¢ One (1) at bulkhead 12 on Main Deck, with interlocked stainless steel leaves.

The rolling door shall be 60” wide, 78” high clear opening, counter shutter style, with
stainless steel side-tracks, and shall be stored in a barrel overhead. Each door shall be
driven by a 0.5 HP electric motor (modified for corrosion resistant).

The Contractor shall provide three (3) pushbutton switches for each rolling door. Two
(2) switches shall be the OPEN/CLOSE for the door, one in the exterior and one in the
interior. The third switch shall be installed in the interior and shall be wired to disable the
exterior OPEN/CLOSE switch.

Each door shall be equipped with a Miller electric safe edge reversing device at the
bottom edge of the door.

A vendor contact regarding the above rolling door is:

Rick Kenard

Precision Garage Door Service
2125 196™ St., SW, #126
Lynnwood, WA 98036

Ph: 425-412-6134

Cell: 425-275-6478
www.commercialdoorsseattle.com
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All parts of the rolling doors that are not made of corrosion resistant materials or
galvanized steel shall be painted per Section 1.19.

20.8.4.4 Joiner Doors
The Contractor shall provide and install the following joiner doors:

e One (1) at bulkhead 9 on Main Deck, with heavy duty hinges and hardware.

The joiner door shall be Pacific Coast Marine PCM-30, or equal, with the following
characteristics:

e 36" wide, 78" high clear opening, mitered corners,

e Aluminum frame, aluminum skin, with mineral wool insulation, smooth sanded
finish.

e Rectangular glass window mounted on top half center of panel,

e Three (3) heavy duty stainless steel hinges,

¢ Mortised lockset.

The Contractor shall provide and install a deck-mounted auto-grab door holder set for
each joiner door. The holder shall automatically engage when the door is fully opened,
and shall release when the door is pushed firmly. The holder shall be McMaster Carr
1366A24 or equal, meets federal specification 1167, BHMA L11241 and ANSI 156.16.

20.8.5 Windows

The Contractor shall provide and install pilothouse windows per Reference R-19.

20.8.6 Insulation

The Contractor shall provide and install thermal insulation in accordance with the
following schedule:

Area Type Density Thickness

Interior of uptakes | Structural fire, Rockwool 8 Ib./cu.ft. 3"
with Tuffskin

Engine room Structural fire, Rockwool 8 Ib./cu.ft. 3”

overhead with Tuffskin

Pilothouse top, Thermal, Hull Board with 3 Ib./cu.ft. 6"

above joiner aluminum foil

ceiling

Pilothouse side Thermal, Hull Board with 3 Ib./cu.ft. 3"

below window sill | Tuffskin

Under exposed Thermal, Hull Board with 3 Ib./cu.ft. 4"

deck Tuffskin

Void space Thermal, Hull Board with 3 Ib./cu.ft. 3"

bulkhead adjacent | Tuffskin

to Crew Day

Room

Above ceiling in Thermal, Hull Board with 3 Ib./cu.ft. 3"

Crew Day Room, | Tuffskin
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not exposed to
weather

Superstructure Thermal, Hull Board with 3 Ib./cu.ft. 3”
weather bulkhead | Tuffskin

20.8.7 Storage

The Contractor shall provide and install storage shelves and racks on the interior space
on the Main Deck, outside of the Emergency Medical Area, as directed by Owner.

20.8.8 Crew Day Room
The Contractor shall modify the joiner work and furniture on the starboard side to
accommaodate the new watertight door on bulkhead 6.

Built-in furniture shall be made of faced or Formica laminated marine grade plywood with
hardwood trim.

20.8.9 Joiner Ceiling
The Contractor shall provide and install new sheet metal joiner ceiling in the following
areas affected by this task:

¢ Overhead in the Emergency Medical Area on the Main Deck, forward of Frame 9.
¢ Overhead in the Crew Day Room (as described in Task P, Section 18)
o Overhead in the Pilothouse (as described in Task B, Section 6)

The joiner ceiling shall be of the same design as those described in Section 6.8 of these
Specifications, with color approved by the Owner.

20.8.10 Joiner Lining

The Contractor shall provide and install new joiner lining in the Crew Day Room where
the existing joiner work is disturbed due to the new watertight door and removal of the
existing bunks.

In general, the joiner lining and joiner bulkheads shall be the same as those described in
Section 6.8 of these Specifications. Color shall be to Owner’s satisfaction.

20.8.11 Deck Covering

Provide and install new underlayment and deck covering on the Main Deck interior.
The surface preparation and installation procedures shall be in accordance with
manufacturer’'s recommendations.

The interior deck covering forward of frame 9 shall be the same as those described in
Section 6.8.8 of these Specifications.

20.8.12 Railings

Provide and install new 3-course aluminum handrails around the Bridge Deck perimeter.
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The top course shall be 39" above deck, made of 1.5” sch. 40 aluminum pipe, second
and third course shall be 0.75” sch. 40 aluminum pipes, or equal. Stanchions shall be
0.75"x2.5" flat bars, or 1.5” sch. 40 pipes, or equal.

Around the manual monitors aft, the stanchions shall cant outboard to increase
clearance for the monitor operator at waist level, similar to the existing railings in the
same area.

Provide and install new 1.5” aluminum pipe handrails around the exterior of the
deckhouse on Main Deck, at 39" above deck.

20.8.13 Inclined Ladders

The Contractor shall provide and install new inclined ladders as shown in Reference R-
23. High-traction non-skid surface shall be provided for the stair treats.

20.8.14 Seattle Fire Department Logos

The Contractor shall install two (2) Owner-furnished Seattle Fire Department logos (as
described in Section 6.4.4 of these Specifications) on the exterior of the pilothouse. The
Contractor shall be responsible for the design, fabrication and installation of the
necessary foundations and/or mountings at locations approved by the Owner.

20.9 Painting

The Contractor shall sandblast (SSPC-SP-10) or mechanically clean (SSPC-SP-6) and
paint all new and disturbed areas in accordance with the approved Paint Schedule
developed in Section 1.19. Coating shall be feathered to match existing coatings.
Colors of final coats shall match those of adjacent pre-existing coatings and shall be
approved by the Owner.

Specifically, the interior deck surface aft of frame 9 shall be a non-skid deck surface,
prepared and coated per Section 1.19.4.7, light grey.

20.10 Testing

A hose test shall be conducted on the weather boundaries and doors after the
installation to confirm the watertight and weather-tight integrity, respectively.

20.11 Spares

There are no spares related to this task.

20.12 Warranty

The Contractor shall transfer all warranties of the new equipment to the Owner.

20.13 Certifications

(To be determined)
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20.14 Documentation

The Contractor shall provide for Owner review and approval, all documentation
associated with the installation, regulatory approval, and operation of the items
described in this work package. The documentation shall be provided and formatted as
described by Section 4.6. The documentation shall include, as a minimum, two (2)
copies of the items listed below.

e Vendor Certified Drawings
e Instruction Books

Instruction books for all new system equipment shall be provided and formatted as
described in Section 4.10. The instruction books shall provide complete and detailed
instructions for startup, shutdown, operational sequences, equipment specifications, and
preventative maintenance. The instruction books shall include, but are not limited to the
following:

Equipment descriptions and specifications

Operating manuals including startup, shutdown and operating sequences
Routine maintenance requirements, procedures and schedules

Control and Power schematics, Assembly drawings, and other drawings as
appropriate

In accordance with Section 4.11, the Contractor shall provide as-built drawings to the
Owner showing all new construction and modifications detailed in this section.
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Section 21

Replace Switchboard (Task S)

21.1 Intent

For the purpose of this section of the Specifications, the following definitions apply:

“Main Switchboard”, or “Switchboard”, is the existing main electrical panel near
bulkhead 6 inside the engine room, with meters and circuit breakers for the
generators and shore power supply on the top half, and start/stop switches for
various fans and pumps on the lower half.

“Option B” denotes the execution of Task R.
“Option C” denotes the execution of Task S.

The intent of this section of the Specifications is to describe the work necessary to
replace the existing main switchboard, with or without the execution of Task R.

21.2 References

S-1  GPA Drawing 48807-320-C01, AC One-Line Diagram (Option C)
S-2  GPA Drawing 48807-501-C01, Machinery Arrangement (Option C)
S-3  GPA Drawing 48807-325-01, 12/24VDC Power Diagram

S-4  GPA Drawing 48807-635-01, Insulation Schedule

S-5  GPA Drawing 48807-635-B01, Insulation Schedule (Option B)

21.3 General

All items which may interfere with or whose function or appearance may be damaged by
the work to be performed shall be protected or removed prior to the start of work. These
items may include, but are not limited to; joiner work, insulation, light fixtures and
bulkhead mounted equipment and their associated electrical wiring. After work is
complete, removed items shall be reinstalled by the same method to their location prior
to removal. Any items that are damaged by the Contractor shall be repaired or replaced
to the satisfaction of the Owner.

21.4 Removals & Relocations

Prior to removals, the Contractor shall survey, identify and tag piping and wiring that
could be preserved and re-used for the new switchboard arrangement.

The Contractor shall coordinate Task S with all other tasks that will impact the engine
room.
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The Contractor shall identify, tag, disconnect and dead-end all cables connected to the
existing main switchboard, The Contractor shall remove the existing switchboard from
the engine room and dispose of it.

21.5 Structural Modifications

The Contractor shall modify the existing switchboard foundation or fabricate a new
foundation to suit the new switchboard and engine room grating.

21.6 Electrical Modifications
21.6.1 New Switchboard

The contractor shall provide and install a new switchboard rated 400 ampere, 480 volt, 3
phase, 3 wire, ungrounded delta power per References S-1 and S-3 and as described
herein, complete with all electrical cabling, bus bars and wiring, switches, disconnects or
circuit breakers, instrumentation and indicators, foundations, hangers, and other items
and devices as required to connect all associated circuits, to make complete, functional,
and fully operational switchboards.

The switchboard shall be constructed of components manufactured by ABB Company,
or equal, and shall be of the Marine Class in accordance with IEEE 45 Clause 8.

The switchboard shall be assembled by Industrial Power Systems, Inc of Jacksonville,
Florida, utilizing generic metal parts, cabinets, and other non-wearing parts, but all major
electrical components and wearing parts, including potential and current transformers,
bus bars, push buttons, switches, indicator lamps, power switches and circuit breakers
shall be originally supplied by the ABB Company.

21.6.1.1 Switchboard Physical Construction

Switchboard shall be compact to fit into the Engine Room with an approximate
dimension of 48”(L), 24” (D), 72" (H).

The switchboard shall be totally enclosed, dead front, free standing unit, made up of
standard sections bolted together, with front access only, and to be installed in
machinery spaces. The enclosure degree of protection shall be NEMA 12 drip proof,
except for the front panels, which shall be NEMA 2, and shall meet Underwriters'
Laboratories Standard 891 enclosure requirements.

The switchboard framework is to be formed of code gauge steel, rigidly welded together
to support all cover plates, bussing and component devices. All closure plates shall be
fabricated from code gauge steel and shall have formed edges. All closure plates are to
be single tool, screw removable. Switchboard shall be provided with adequate lifting
means and shall be capable of being rolled or moved into installation position and have
the base bolted to a hull foundation, which shall rigidly support the entire structure. The
hull foundations are to be welded continuously to the deck.
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21.6.1.2 Switchboard Bus Construction

Through buses shall have adequate ampacity and shall be braced to have a short circuit
current rating of 18000 RMS symmetrical amperes, or greater. The switchboard buses
shall be of sufficient cross sectional area to meet UL Standard 891.

21.6.1.3 Switchboard Outfitting Details

The switchboard shall incorporate switching and protective devices of the number,
ratings and type on References S-1 and S-3. The switchboard shall be dead-front with
all components front accessible.

A ground bus shall be fitted for grounding the cases of instruments, relays, meters,
instrument transformers and their secondary windings.

21.6.1.4 Generator And Shore Power Circuit Breakers

Circuit breakers shall be ABB T4N molded case 250 ampere frame, 600VAC rated, with
solid state trip units. Interrupting rating shall be 18000 RMS symmetrical amperes at
480VAC. All circuit breakers shall be constructed in accordance with UL Standard 489
and NEMA Standard AB1-1975. The circuit breakers shall be rated for standard 100-
percent continuous duty and calibrated for 50°C.

Trip unit functions for Generator circuit breakers shall consist of Adjustable Long Time
Ampere Rating, Adjustable Long Time Delay, Adjustable Short Time Pick up, Adjustable
Short Time Delay. It shall contain the necessary auxiliary contacts to interlock with the
shore power circuit breaker and to prevent out-of-phase paralleling.

These circuit breakers are physically located inside the lower section of the first
distribution section of the ship service switchboard.

21.6.1.5 Automatic Transfer Switch (ATS)

The switchboard shall be equipped for automatic load transfer whenever shore power is
connected and energenized.

The Automatic Transfer Switch (ATS) shall be ASCO Series 300, rated 200 amperes, 3
pole, 480VAC, 22KA withstand current. It shall consist of an inherently double throw
power transfer switch unit and a microprocessor controller, interconnected to provide
complete automatic operation. To conserve space, the ATS shall be mounted bare
inside the switchboard, including the transfer switch mechanism, controller and other
necessary fittings.

The controller shall direct the operation of the transfer switch. The controller's sensing
and logic shall be controlled by a built-in microprocessor and shall be connected to the
transfer switch by an interconnecting wiring harness. The harness shall include a keyed
disconnect plug to enable the controller to be disconnected from the transfer switch for
routine maintenance. The controller shall include a flush-mounted control and display
panel that is accessible from the front of the switchboard, with LED indicators for Switch
Position and Source Availability, plus switches for Test and Time Delay Bypass. An
adjustable time delay for the transfer shall be provided.
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21.6.1.6 Distribution Circuit Breakers

Distribution circuit breakers shall be ABB T1N (plug-on) thermal-magnetic, molded case
circuit breakers calibrated for 50°C.

Shunt trip breakers are required for the engine room ventilation fan motor. Circuit
breakers for ventilation fans shall be noted on the switchboard and labeled "IN CASE OF
FIRE, TRIP TO STOP VENTILATION."

The steering gear motor feeder circuit breakers in the switchboards shall be of the
instantaneous only trip type.

The feeder or branch devices shall be removable from the front and shall be panel
mounted with the necessary device line and load connections front accessible.

Each switching and protective device shall be provided with visible means of ON-OFF
identification. All circuit breakers shall have padlock tabs installed to allow locking the
breakers in the open position.

21.6.1.7 Switchboard Instrumentation

The switchboards instrumentation shall be in accordance with IEEE 45 Clause 7 and
shall include but not be limited to:

1. VOLTMETER - Switchboard style, transformer rated, 600 VAC full scale

2. VOLTMETER PHASE SELECTOR SWITCH - four (4) position, 3 phase and
off

3. AMMETER - Switchboard style, transformer rated, 500 Amps full scale

4. AMMETER SELECTOR SWITCH - four (4) position, 3 phase and off,
measures current on the bus.

5. KILOWATT METER - Switchboard style, transformer rated, 1000 KW full
scale

6. FREQUENCY METER - Switchboard style, transformer rated, 55-65 Hz
range

7. INSULATION RESISTANCE METERING — with adjustable low resistance
alarm, 0-2 M ohm. Monitor the 480 VAC bus.

8. ENGINE CONTROL SWITCH - off-reset-auto-run

9. PHASE SEQUENCE

10. POWER SOURCE SELECTOR SWITCH - gen — shore power

11. INDICATOR LIGHTS (see below for color function) - reverse power, power
available, engine failed, jacket water heater on, etc

Instruments shall have white dials with black markings. Red marks shall be placed in
instrument scales to indicate rated voltage, kilowatts, etc., of the circuit into which the
instruments are connected.

21.6.1.8 Indicator Lights

Indicator lights shall be flush mounted, and shall be provided with a dome colored lens to
convey the desired indication. The color shall be integral with the lens and not externally
applied. Lamps shall be of a standard size, with a bayonet type base. Colors shall be
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assigned to indicate operating conditions on the basis of the following unless otherwise
noted in these Technical Specifications:

COLOR FUNCTION MEANING

Red Alarm Not Normal Condition

Green Normal Automatic Circuits Complete
Amber Circuit Breaker Open Special Purpose

Blue Circuit Breaker Closed Special Purpose

White Power Available

Clear Ground Indicator

Jacket Water Heater lights shall be green for ON.
Provide a momentary contact push button in each of the switchboards to allow testing of
all indicator lamps or provide all indicator lamps with individual lamp testing features.

21.7 Outfitting
21.7.1 Insulation

The Contractor shall coordinate the switchboard replacement with the insulation work
shown in References S-4 or S-5.

21.8 Painting

The Contractor shall sandblast (SSPC-SP-10) or mechanically clean (SSPC-SP-6) and
paint all new and disturbed areas in accordance with the approved Paint Schedule
developed in Section 1.19. Coating shall be feathered to match existing coatings.
Colors of final coats shall match those of adjacent pre-existing coatings and shall be
approved by the Owner.

21.9 Testing
21.9.1 Factory Testing

The switchboard as a single unit shall be given a single short circuit rating by the
manufacturer based on UL specifications. The switchboard shall be labeled to indicate
the maximum available fault current rating and shall be UL listed.

The switchboard shall be completely assembled, wired, adjusted and functionally tested
(including high potential testing) at the manufacturer’s facility.

After assembly and before delivery to the Shipyard, the complete switchboard shall be
tested, in the presence of the Owner’'s Representative, for operation under simulated
service conditions to assure the accuracy of the wiring and the functioning of all
equipment including meters.

The test results and documents shall be provided to Owner for review
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21.9.2 Vessel Testing

After installation on the vessel, the switchboard main components shall undergo
dielectric withstanding test in accordance with IEEE 45 Clause 8.

21.10 Spares

Spaces for future circuit breaker installation of at least 20-percent spares shall be
provided including any additional spare components recommended by ABB. All spaces
for future circuit breakers shall be equipped with the necessary connections/bases fully
insulated and braced to accept the future breaker without the need for additional parts or
mounting bases.

21.11 Warranty

The Contractor shall transfer all warranties of the new equipment to the Owner.

21.12 Certifications

Provide three (3) copies of certified factory test reports.

21.13 Documentation

The Contractor shall provide for Owner review and approval, all documentation
associated with the installation, regulatory approval, and operation of the items
described in this work package. The documentation shall be provided and formatted as
described by Section 4.6. The documentation shall include, as a minimum, two (2)
copies of the items listed below.

e Vendor Certified Drawings
e Instruction Books

Instruction books for all new system equipment shall be provided and formatted as
described in Section 4.10. The instruction books shall provide complete and detailed
instructions for startup, shutdown, operational sequences, equipment specifications, and
preventative maintenance. The instruction books shall include, but are not limited to the
following:

Equipment descriptions and specifications

Operating manuals including startup, shutdown and operating sequences
Routine maintenance requirements, procedures and schedules

Control and Power schematics, Assembly drawings, and other drawings as
appropriate

In accordance with Section 4.11, the Contractor shall provide as-built drawings to the
Owner showing all new construction and modifications detailed in this section.

F/B CHIEF SEATTLE Retrofit RFP #FAS-070111 Page 184
Guido Perla & Associates, Inc. Project 48807 Rev A — Final - 6/29/11





City of Seattle, Dept. of Finances & Administrative Services

Section 22

New Workboat (Task T)

22.1 Intent

For the purpose of this section of the Specifications, the following definitions apply:

“Workboat” is a utility boat that is normally stowed on board the F/B CHIEF
SEATTLE. The workboat is launched and recovered by an existing electric
winch under the Bridge Deck.

“Cradle” consists of a system of wood and plastic structures that are installed on the
vessel's stern ramp to facilitate stowage, launch and recovery of the workboat.

The intent of this section of the Specifications is to describe the work necessary to
replace the existing workboat with a new boat with similar function, and to modify the
cradle, the boat handling gear and rigging to suit the new workboat.

The Contractor shall coordinate the work described herein with all other tasks, especially
those that may impact the position of the electric winch, the coating of the exterior, etc.

22.2 References

T-1 48807-801-01 General Arrangement

T-2 48807-801-B01 General Arrangement (Option B)
T-3  48807-150-B01 Deckhouse Structure (Option B)
T-4 [Not used]

22.3 General

All items which may interfere with or whose function or appearance may be damaged by
the work to be performed shall be protected or removed prior to the start of work. These
items may include, but are not limited to; joiner work, insulation, light fixtures and
bulkhead mounted equipment and their associated electrical wiring. After work is
complete, removed items shall be reinstalled by the same method to their location prior
to removal. Any items that are damaged by the Contractor shall be repaired or replaced
to the satisfaction of the Owner.

22.4 Removals & Relocations

Prior to removal of the cradle, the Contractor shall survey and determine the suitable
strategy to accommodate the new workboat.

The Contractor shall remove the existing cradle for necessary modifications and to
facilitate the coating of the vessel's exterior.
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22.5 Structural Modifications

The Contractor shall verify the suitability of the existing location of the electric boat winch
with respect to the new workboat. Provide new foundation and relocate the existing
winch if necessary.

If ‘Option B’ is included in this retrofit, the Contractor shall provide a new foundation for
the boat winch on the underside of the Bridge Deck.

Modify the structural attachments (such as padeyes, staples, etc.) on the hull that secure
the workboat and/or cradle as required.

22.6 Electrical Modifications
22.6.1 Boat Winch

If ‘Option B’ is included in this retrofit, the Contractor shall remove the existing boat
winch and re-install it at the new foundation, provide and install new wiring, circuit
breakers, disconnects and controls to the boat winch. The controls shall incluce pay-in,
stop, and pay-out.

If ‘Option B’ is not inluced in this retrofit and the winch is relocated, the Contractor shall
re-connect the power and control wiring as required.

22.7 Outfitting
22.7.1 Workboat

The Contractor shall provide and install a new workboat onboard the F/B CHIEF
SEATTLE.

In general, the new workboat shall be similar in size and function as the existing unit,
designed to be stow on the stern ramp for an indefinite period, capable to be launched
and recovered by the existing electric winch.

The new workboat shall be a 14’ x 5’-6" skiff with self bailing foam filled aluminum hull,
Workskiff 10017M or equal, with 6-gallon plastic external fuel tank, 40 hp engine, 12
VDC electrical system and tiller, D-shape rubber guard shall be installed on both sides
of the workboat.

The workboat must be equipped with four (4) suitable lifting eyes for lifting. Four (4)
certified lifting slings for lifting shall be provided with the skiff.

The workboat shall be delivered with a matching single axle galvanized bunk trailer,
rated for 2,100 Ibs.,with spare tire and tie-down strap for the workboat. The trailer shall
be transferred to the Owner after the workboat is installed aboard the F/B CHIEF
SEATTLE.

Vendors contact regarding the workboat is:

Jeff Clark

F/B CHIEF SEATTLE Retrofit RFP #FAS-070111 Page 186
Guido Perla & Associates, Inc. Project 48807 Rev A — Final - 6/29/11





City of Seattle, Dept. of Finances & Administrative Services

Workskiff, Inc.

500 Metcalf St., Bldg. A-5

Sedro Woolley, WA 98284

Tel: 360-707-5622, 800-745-1727
Fax: 360-757-0892
www.workskiff.com

22.7.2 Cradle

The Contractor shall provide and install a new cradle on the stern ramp to facilitate
stowage, launching and recovery of the workboat.

The cradle shall consist of wood lumber and UHMW plastic bearing plates, similar to the
existing cradle, and fastened to the ramp structure..

22.7.3 Rigging

The Contractor shall submit to the Owner a scheme to rig the workboat for launch and
recovery. The Contractor shall provide and install all rigging and hardware required after
Owner’s approval.

22.8 Painting

The Contractor shall sandblast (SSPC-SP-10) or mechanically clean (SSPC-SP-6) and
paint all new and disturbed areas in accordance with the approved Paint Schedule
developed in Section 1.19.

22.9 Testing

During sea trials, the Contractor shall perform two (2) launching and recovery cycles of
the workboat during sea trials, to Owner’s satisfaction.

22.10 Spares

See Sections 1.27 of the Specifications.

22.11 Warranty

The Contractor shall transfer all warranties of the new equipment to the Owner.

22.12 Certifications

The Contractor shall transfer all certifications of the new equipment to the Owner.

22.13 Documentation

The Contractor shall provide for Owner review and approval, all documentation
associated with the installation, regulatory approval, and operation of the items
described in this work package. The documentation shall be provided and formatted as
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described by Section 4.6. The documentation shall include, as a minimum, two (2)
copies of the items listed below.

e Vendor Certified Drawings
e Instruction Books

Instruction books for all new system equipment shall be provided and formatted as
described in Section 4.10. The instruction books shall provide complete and detailed
instructions for startup, shutdown, operational sequences, equipment specifications, and
preventative maintenance. The instruction books shall include, but are not limited to the
following:

Equipment descriptions and specifications

Operating manuals including startup, shutdown and operating sequences
Routine maintenance requirements, procedures and schedules
Assembly drawings, and other drawings as appropriate

In accordance with Section 4.11, the Contractor shall provide as-built drawings to the
Owner showing all new construction and modifications detailed in this section.
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Appendix A
Sterling Coating Specifications
For The
Seattle Fire Department Marine Fleet
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Appendix ‘A’
Revision #2
Dated: 8/17/10

II.

II1.

F/V CHIEF SEATTLE Fireboat Retrofit RFP #FAS-070111

STERLING PAINT SPECIFICATION FOR SEATTLE, WA
FIRE DEPARTMENT MARINE VESSELS

Scope of work:

Sterling Linear Polyurethane coating, as manufactured by Sterling Chemical
Coatings, of St. Louis, MO shall be applied to the exterior inclined and vertical
surfaces above the main deck; except the exposed stiffeners of the bridge deck and
miscellaneous equipment foundations.

Surface Preparation

All weld beads shall be ground to eliminate scale, and to expose pores, which shall
be re-welded and re-ground. Grind surfaces to be coated with 36 grit for fairing/50
grit for non-fairing with a grinding disc and/or blast thoroughly too bright, clean
aluminum with a profile depth of 1.5-3 mils. Blow surface clean with dry,
compressed air thoroughly, or using a broom or brush if necessary. The surface
must be clean of all dust and dirt.

Clean grounded/blasted/sanded areas with Sterling’s C-8765 Wipe Down surface
cleanser.

Caution: When using rags as a cleaning mechanism on ground aluminum care
and consideration should be given to the possibility of the sharp ground profile
points catching the fibers of the rag thus creating a potential “wicking” of
moisture and/or other contamination causing possible corrosive problems in a
post-application environment.

Blow welds, corners and crevices free of C-8765 droplets with clean,
uncontaminated air.

Application of Corrosion-Inhibiting Epoxy Primer U-4747 Yellow High Build
Epoxy Primer & U-4748 High Build Catalyst

Spray apply STERLING Yellow High Build Epoxy Primer. To catalyze the U-4747
Yellow High Build Epoxy Primer thoroughly mix equal parts by volume U-4747
Base Component with U-4748 Catalyst until a homogenous mixture is obtained.
Allow catalyzed material to pre-react for 15 minutes, re-mix and slowly add 20-
25% U-1289 Epoxy Reducer for the first coat. Overall mixture by volume is 1:1:%2
at 25% reduction. The second and if required third coat should be reduced 15-20%
with U-1289 Epoxy Reducer.
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Apply two/three heavy coats. Each coat should be applied to 6-8 mils wet film
thickness. These two/three coats will achieve the desired total dry film thickness of
6-12 mils.

Allow at minimum one hour between subsequent coats of primer when ambient
working temperatures are 77°F & 50%R.H. No sanding is required between these
coats.

Recoat times will double every 10°F the temperature is below 77°F. Below 55°F
the cure rate stops.

If more than 24 hours elapse between subsequent coats, the previous coat must be
sanded with 60/80 grit sand paper and all sanding residue removed before applying
more primer.

The theoretical coverage at 10 mils dry is 79 Sq. Ft. per mixed gallon.

Allow primer to cure for 24 hours before sanding. Then machine/block sand the
Yellow High Build Primer with 60/80 grit sand paper in anticipation of fairing
work. Following the sanding process the surface must be blown-off using clean, dry
cloths and clean, dry compressed air. All dust and dirt must be removed before
proceeding. If fairing work is to be completed continue with Step #4. If no fairing
work is to be completed then machine/block sand with 100 grit sand paper and
proceed directly to Section #VI, Step#1.

If the primer should be allowed to age for 30 days then it is advised to machine
sand thoroughly with 80 grit sand paper and re-prime with Yellow High Build
Primer before proceeding.

IV. U-4869 & U-4870 Epoxy Trowleable Fairing Compound &
U-4871 Fairing Converter

(NOTE: The use of these fairing products may, or may not be required.
Consultation with the customer should be done to determine where they will be
utilized in advance of work.)

1. To make up the fairing compound, mix equal parts by volume U-4869
Standard Base or U-4870 Thick Base Component with U-4871 Fairing Converter.
Thoroughly mix the material until it is a uniform cream color with no streaks or
lumps of white or yellow in the mix.

Shake the U-4869 or U-4870 component before mixing as the resin in this
component has a tendency to settle. When the U-4869 or U4870 is a uniformly
damp, smooth paste, it is ready to mix with U-4871.
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Theoretical coverage at 250 mils-%" film thickness (6250 microns) is 6.4 Sq. Ft.
(0.61 Sq. Meters) per mixed gallon.

Apply by trowel in thin layers to avoid air pockets. The fairing compound should
always be allowed to set up thoroughly and then be sanded before applying
additional fairing material or proceeding to the next step.

After all low spots have been filled to desired film thickness; the entire surface to be
faired should receive ' to Y inch or more of prepared fairing compound to provide
a “cushion” for subsequent grinding and long boarding, to protect the integrity of
the primed surface.

After cure period of at least 24-48 hours depending upon the ambient temperature,
coarse abrasive sanding will remove high spots.

Long and somewhat flexible sanding boards should be used to bring high and low
spots together. Use grinders for significant highs only.

Long boards should be moved horizontally and vertically and in varying angles
during the board sanding process to achieve the fairest possible surface.

Always finish sanding of fairing compound with at minimum 80 grit sandpaper.

After completion of all filling, fairing and sanding, use high pressure, compressed
air to remove all dust and sanding residue.

Caution: Automotive type polyester fillers such as Bondo are not compatible
with Sterling Fairing Compounds and must not be used over these products.

After sanding, the surface must be blown-off using clean, dry cloths to dust while
blowing with clean, dry compressed air. All dust and dirt must be removed before
proceeding to the next step.

(NOTE: All areas that have been faired need to be primed with Sterling’s Buff
High-Build Epoxy Primer U-4749 & U-4748 High Build Catalyst.)

V. U-4749 Buff High Build Epoxy Primer/U-4748 High Build Primer Catalyst

1. Spray apply STERLING U-4749 Buff High Build Epoxy Primer. To catalyze the
U-4749 Buff High Build Epoxy Primer thoroughly mix equal parts by volume the
U-4749 Base Component with U-4748 Catalyst until a homogenous mixture is
obtained. Allow catalyzed material to pre-react for 15 minutes, re-mix and slowly
add 20-25% U-1289 Epoxy Reducer. Overall mixture by volume is 1:1:%2 at 25%
reduction.
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Apply two heavy coats. Allow at minimum one hour between coats. Each coat
should be applied to 6-10 mils wet film thickness. These two/three coats will
achieve the desired total dry film thickness of 6-12 mils.

Allow at minimum one hour between subsequent coats of primer when ambient
working temperatures are 77°F & 50%R.H.

Recoat times will double every 10°F the temperature is below 77°F. Below 55°F
the cure rate stops.

If more than 24 hours elapse between the two coats, the first coat must be sanded
with 60/80 grit sand paper and all sanding residue removed before applying the
second coat.

The theoretical coverage at 10 mils dry is 79 Sq. Ft. per mixed gallon.

Allow primer to cure for minimum 24 hours before sanding. Machine/block sand
the Buff High Build Primer with 60/80/120 grit sand paper to achieve a level of
fairness. Sanding should be taken to a 120/150 grit level of sanding before
proceeding to the finish primer step. This will to prevent a heavy scratch print,
especially in dark color finish coat applications. The surface must be then blow-off
using clean, dry cloths to dust while blowing with clean, dry compressed air. All
dust and dirt must be removed before proceeding.

If the primer should be allowed to age for 30 days then it is advised to machine
sand thoroughly with 80 grit sand paper and re-prime with Buff High Build
Primer before proceeding.

VI. Finish Priming with U1000P Off-White or Gray Finish Primer/U1000C Finish
Primer Catalyst

1. Spray apply Sterling U-1000P Finishing Primer. To catalyze mix STERLING U-
1000P Off White or Gray Finish Primer 2:1 by volume with U-1000C Catalyst and
reduce approximately 15 to 20% with U-1014 Reducer, or in temperatures below
70°F use U-1385 and apply two to three coats. Spray apply the U-1000P achieving
a total wet film thickness of 5-8 mils in two to three separate coats. In temperatures
above 70°F. allow at least 1 hour between coats.

Recoat times will double every 10°F the temperature is below 77°F. Below 55°F
the cure rate stops.

Depending upon surface profile a third coat may be needed, if so, allow the first two
coats to dry overnight and reapply another coat of U-1000P. No surface preparation
is required provided the third coat is applied within 24 hours of the previous coats.
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When temperatures are below 70°F allow at least 72 hours total cure time before
topcoating allowing all solvents to completely evaporate, thus minimizing the
possibility of later shrinkage beneath the topcoat film.

A “guide-coat” of black lacquer at this stage is the best means of assuring a
completely flat, defective-free surface.

Sand “guide-coat” color until white substrate is completely exposed. Sand the entire
surface with 220-400 grit sandpaper to a smooth, flat finish.

(ADVISARY) Any U-4749 Buff High Build Primer that is revealed at the
conclusion of this sanding stage must be re-primed with U-1000P Off White Finish
Primer and re-sanded before proceeding to topcoating.

All remaining imperfections should be filled with an epoxy putty, spot primed with
U-1000P/U-1000C and re-sanded.

After completing the sanding process use high pressure, filtered air to remove all
dust and sanding residue.

The theoretical coverage at 5 mils dry is 125 Sq. Ft. per mixed gallon.

VII. Surface Wipe Down and Tacking

1. Clean sanded surface utilizing the two rag method and Sterling C-8765 Wipe Down
Solvent. Repeat process until surface is clean. Following wipe-down, remove any
and all surface dirt with a Sterling U-10 Tack-Rag just prior to top-coat painting.

VIIL. Sterling LP Topcoat Application

1. For spray application: Thoroughly mix equal parts by volume STERLING LP
TOPCOAT COLOR with STERLING U-1001C ENAMEL CATALYST. Allow
catalyzed material to pre-react for 30 minutes, re-mix and slowly add 25% (more or
less can be added depending upon desired ascetic appeal) of appropriate reducer
pending temperature and humidity. U-1385 Winter Reducer should be used if
temperatures are between 55°F. and 70°F. U-1014 Summer Urethane Reducer
should be used if temperatures are between 70° and 80°F. U-3720 Tropical Reducer
should be used if temperatures are above 80°F. Overall mixture by volume is
1:1:Y2.-%.

Using at least 60psi at the gun, a fine atomizing air cap and fluid orifice no greater
than .046”, apply first or “tack” coat of topcoat so that surface is wet and the paint
film has good continuity. Total wet film thickness of the tack coat should be 2 - 3
mils wet.

Two coats minimum are required for ultimate gloss, depth and durability.
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Allow the first coat to dry until firm (approximately 30-45 minutes at 77°F.) then
apply second coat to a wet film thickness of 2 — 3.

If preferred, three coats may be applied. Allow the second coat to dry for 45-60
minutes at 77°F before proceeding.

If a faster cure is necessary, STERLING U-2900 Accelerator may be added under
the following guidelines: add one liquid ounce per gallon of base color prior to
catalyzing. This will reduce the 8 hour work life of the mixture to approximately 4
hours; however it will also decrease the tack-time in cooler weather. Always use
accelerator sparingly at first until its action becomes familiar.

Theoretical coverage at 2 coats is 250 sq. / ft. per mixed gallon. Realistic coverage
should be figured at 200 sq. /ft. per mixed gallon.

Specification prepared by:

Mark Billingsley/Sterling Chemical Coatings; Marine Division
Contact information:

Cell phone — (561) 704-1139

E-Mail: sterlingcoatings @yahoo.com
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