CERTIFICATE NUMBER 25-0202830-PDA

EFFECTIVE DATE 24-Mar-2025

EXPIRY DATE 23-Mar-2030

ABS TECHNICAL OFFICE Houston ESD - Offshore
Equipment

CERTIFICATE OF
Product Design Assessment

Thisisto certify that a representative of this Bureau did, at the request of

HYDRO TECH INC

located at
65 INDUSTRIAL COURT B, , SAULT STE MARIE, ON, Canada, P6B
579

assess design plans and data for the below listed product. This assessment is a representation by the Bureau as to the degree
of compliance the design exhibits with applicable sections of the Rules. This assessment does not waive unit certification or
classification procedures required by ABS Rules for productsto be installed in ABS classed vessels or facilities. This
certificate, by itself, does not reflect that the product is Type Approved. The scope and limitations of this assessment are
detailed on the pages attached to this certificate.

Product: Bearings, Water-Cooled Stern Tube & Strut
Model: Lignum Vitae Bearing

Endorsements:

Tier: 2 - PDA Issued

This Product Design Assessment (PDA) Certificate remains valid until 23/Mar/2030 or until the Rules and/or Standards used
in the assessment are revised or until there is a design modification warranting design reassessment (whichever occurs first).

Acceptance of product islimited to the "Intended Service" details prescribed in the certificate and as per applicable Rules and
Standards.

This Certificate is valid for installation of the listed product on ABS units which exist or are under contract for construction
on or previous to the effective date of the ABS Rules and standards applied at the time of PDA issuance. Use of the Product
for non-ABS unitsis subject to agreement between the manufacturer and intended client.

American Bureau Of Shipping

Wshamed O Bockzimcrha

Mohamed C Boukamcha,Engineer/Consultant

NOTE: This certificate evidences compliance with one or more of the Rules, Guides, standards or other criteria of ABS or a statutory,
industrial or manufacturer’s standards. It is issued solely for the use of ABS, its committees, its clients or other authorized entities. Any
significant changes to the aforementioned product without approval from ABS will result in this certificate becoming null and void. This
certificate is governed by ABS Rules 1-1-A3/5.9 Terms and Conditions of the Request for Product Type Approval and Agreement (2010)
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HYDRO TECH INC
65 INDUSTRIAL COURT B
SAULT STE MARIE ON
Canada P6B 579
Telephone: 7052552079
Fax:
Email: dan.westerbaan@hydrotech-inc.ca
Web: https://hydrotech-inc.ca
Tier: 2- PDA Issued

Product: Bearings, Water-Cooled Stern Tube & Strut
Model: Lignum Vitae Bearing

Endor sements:

Intended Service:

Marine and Offshore Applications. Water Lubricated Stern Tube & Strut Bearings.

Description:

Water Lubricated Sleeve Bush Bearings and Staves (Dovetail) manufactured from Lignum Vitae Wood.

Contains guaiac gum that acts as lubricant. This water impervious gum glazes the bearing surface, which staysintact
for decades, even in dirty or silty water.

Zero Pollution.

Rating:

Manufacturer's specified rating for shaft sizes 2 inches (50mm) to 40 inches (1000 mm) diameter, maximum surface
pressure (static): 0.60 N/mmz2 (0.0611 kgf/mm2, 87 psi) for propulsion shaft bearings.

For rudder bearings, the allowable bearing surface pressure is 360 psi (2.5 N/mm2)

Service Restriction:

1. Unit Certification is not required for this product. If the manufacturer or purchaser request an ABS Certificate for
compliance with a specification or standard, the specification or standard, including inspection standards and
tolerances, must be clearly defined.

2. Design Criteria Stern Tube and Strut Bearings are:

a.) Bearing Pressure not to exceed 87 psi (0.60 N/mm2), or

b.) For the bearing adjacent to the propeller, the length (L) shall not be less than 4 times the required tail shaft
diameter as per 4-3-2/5.15 of Marine Vessels Rules.

3. Design Criteriafor Rudder Shaft/Stock/Pintle Bearings:

a.) Allowable Bearing Surface Pressure of 360 psi (2.5 N/mm2)

b.) Length/diameter ratio not greater than 1.2

c.) Projected area of bearing surface not to be less than calculated as per 3-2-14/15.1 of Marine Vessels Rules.
4. Installation of the bearings shall be as per manufacturer recommended procedures.

Comments:

The Manufacturer has provided a declaration about the control of, or the lack of Asbestosin this product.
Acceptanceis based on the following:

1. Bearings are to be effectively secured against Rotation

2. A continuous flow of water through the bearing in sufficient quantities is recommended to wash away the abrasive
particles for extending the wear life of the bearing.

Notes/Drawing/Documentation:

Drawing No. 386-0102-000-HT, 386-0102-000-HT (PROTOTY PE-STB-AFT)-PACKAGE FOR MOVENA- Rev-1 -
Part 2.pdf, Revision: 1, Pages:

Drawing No. 23029-18.2, EngineeringManual_Rev4.pdf, Revision: 4, Pages:

Drawing No. K-700957-RP-0001 DOO, Third Party Test Results K-700957-RP-0001 D0O.pdf, Revision: 0, Pages:
Drawing No. 23029-008-HTRD, 20019-008—HT-RD Rev1 2022-11-14 Wear Testing of Wooden Bearing Material for
Water-L ubricated Bearings.pdf, Revision: 1, Pages

Drawing No. 23029-18.1, 23029-18.1 Lignum Vitae Literature Review R2. paf, Rewson 2, Pages:

Drawing No. 221-620-2, Stave Based Example - EXAMPLE.pdf, Revision: A, Pages:

Drawing No. 677- 1914OQM -01, Quality Manual 2024 - COMPLETE.pdf, Revision: O Pages:

Drawing No. 221-620-2, Stave Based Example - EXAMPLE, Revision: A, Pages:

Drawing No. 386-0101-001-HT, 386-0101-000-HT (PROTOTY PE-STB-FWD)-PACKAGE FOR MOVENA- Rev-1
- Part1, Revision: 1, Pages:

Drawing No. 386-0101-001-QA, 386-0101-001 Example Dimensional QA.pdf, Revision: 1, Pages:
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HYDRO TECH INC
65 INDUSTRIAL COURT B
SAULT STE MARIE ON
Canada P6B 579
Telephone: 7052552079
Fax:
Email: dan.westerbaan@hydrotech-inc.ca
Web: https://hydrotech-inc.ca
Tier: 2- PDA Issued

Drawing No. 1, Hydro Tech PDA Application Rev0.pdf, Revision: 0, Pages:

Drawing No. 2025-02-13-L etter, Hydro Tech - Clarification on Lignum Vitae Wood.pdf, Revision: 0, Pages:
Drawing No. 386-0102-001-HT, 386-0102-000-HT (PROTOTY PE-STB-AFT)-PACKAGE FOR MOVENA- Rev-1 -
Part 2, Revision: 1, Pages:

Drawing No. 386-0101-000-HT, 386-0101-000-HT (PROTOTY PE-STB-FWD)-PACKAGE FOR MOVENA- Rev-1
- Partl1.pdf, Revision: 1, Pages:

Drawing No. PDA Document_ABS 2020 (1) PDA-21Nov24-Y P-162 New PDA for Water Lubricated Bearings
Model Lignum Vitae Bearing_21Nov2024 $3728, PDA Document_ABS 2020 (1) _PDA-21Nov24-Y P-162_New
PDA for Water Lubricated Bearings Model Lignum Vitae Bearing 21Nov2024 $3728, Revision: 0, Pages:

Termsof Validity:

This Product Design Assessment (PDA) Certificate remains valid until 23/Mar/2030 or until the Rules and/or
Standards used in the assessment are revised or until there is a desigh modification warranting design reassessment
(whichever occurs first).

Acceptance of product islimited to the "Intended Service" details prescribed in the certificate and as per applicable
Rules and Standards.

This Certificate is valid for installation of the listed product on ABS units which exist or are under contract for
construction on or previous to the effective date of the ABS Rules and standards applied at the time of PDA issuance.
Use of the Product for non-ABS unitsis subject to agreement between the manufacturer and intended client.

STANDARDS

ABSRules:

2025 ABS Rules for Conditions of Classification, Part 1A: 1A-1-4/7.7, 1A-1-A3, 1A-1-A4

2025 ABS Rules for Conditions of Classification, Part 1B — Offshore Units: 1B-1-4/9.7, 1B-1-A2, 1B-1-A3

2025 ABS Rules for Building and Classing Marine Vessels Rules: 3-2-14/15, 4-3-2/5.15

2025 ABS Rules for Building and Classing Steel vessels for Service on Rivers and Intracoastal Waterways: 4-2-1/11.1
2025 ABS Guide for Building and Classing Y achts: 4-1-1/3.3, 4-3-1/13.1

National:
N/A

International:
N/A

Government:
N/A

EUMED:
N/A

OTHERS:
N/A
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