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Request:

As indicated in the letter to the Commission from the Captain of the Port Long Island
Sound of June 14, 2006, provide a load and survivability analysis for the yoke mooring
system based on an allision with the FSRU, mooring jacket and yoke structure by a bulk
carrier or tanker displacing 90,000 deadweight tons. The analysis must include
information regarding the extent to which the proposed design of the yoke mooring
system includes all possible redundancies such as the potential use of emergency anchors.

Response:

Attached to this response is a letter from Det Norske Veritas (DNV), which discusses the
load and survivability analysis for the yoke mooring system. It should be noted that
regardless of the precise nature of the allision, emergency systems would be activated to
shut in the facility and isolate the connecting subsea pipeline.

As requested, the analysis examines three scenarios concerning an allision with a bulk
carrier or tanker displacing 90,000 deadweight tons. The results of the analysis are as
follows:

(1) Allision with FSRU — results will vary depending on exactly where the allision
occurs, however the yoke mooring system and mooring tower are capable of
withstanding the resulting forces from this allision, in large part due to the
ability of the FSRU to absorb the forces generated.

(2) Allision with yoke mooring system - the impact against the yoke tank will result
in high lateral forces in the connections to the turntable and the FSRU. This
will cause both the FSRU and the yoke tank to break loose from each other and
the jacket turntable. Mitigation measures in the event of such an occurrence are
discussed below.

(3) Allision with the mooring tower — the analysis considers two cases. The first
case is the allision of a large vessel against a single leg of the mooring tower at
sea speeds. Generally speaking, an allision at these speeds will cause the single
leg to fail. However, the remaining three legs of the tower are sufficiently
robust to accommodate, for an extended period, the anticipated range of forces
associated with the attached FSRU and an LNG carrier.

The second case would involve an allision between the large vessel and the face
of the jacket (i.e. between two legs of the tower). This would allow a greater
distribution of force between the legs of the tower. While the jacket and legs
would undergo significant deformation and extensive structural damage, the
analysis indicates that the tower would not collapse and would remain in an
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upright, though severely compromised, position. There would, in all likelihood,
be corresponding damage to yoke mooring system also.

Vessel Allision Considerations

a. Relative Probability of Allision

As discussed in previous responses on this subject, from a probability perspective the risk
of an allision is to an extent proportional to the overall length of the facility, from the
mooring tower to the end of the FSRU. Of the overall distance from the center of the
mooring tower to the end of the FSRU is 1,370 feet. The relative distribution of the
facility length is:

.« FSRU 83%
*+  Yoke mooring system 8%
*+  Mooring tower 9%

Generally speaking, therefore, there is a greater risk of an allision with the FSRU than
with either the yoke mooring system or the mooring tower. As discussed in the DNV
letter, the yoke mooring system and mooring tower are capable of withstanding an
allision with the FSRU, which is expected to be the predominant mode for this unlikely
event.

With respect to the mooring tower and its ability to withstand an allision, it should be
noted that at this stage of the project a detailed geotechnical investigation concerning the
precise soil conditions at the proposed location of the mooring tower has not been
completed. The analysis incorporates the known information about geotechnical
conditions at this location. Prior to construction, a detailed geotechnical investigation
will be completed. Broadwater anticipates that the results of the geotechnical
investigation will influence the detailed design of the piles for the tower, but will not alter
the conclusions discussed above.

b. Allision Avoidance and Response Time Considerations

With the FSRU location approximately on a line between “TE” buoy and Stratford Shoal
light, large vessels on east to west transits would typically pass either to the north or
south of the FSRU at distances greater than 1.5 nautical miles. Currently these transits
may be completed at full sea speed, depending on weather and traffic conditions. It is
further assumed that all large vessels will have a pilot on board and vessel transits would
not occur during very severe weather conditions.
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Movement of large vessels within Long Island Sound is controlled and Broadwater could
expect the pilots to advise when large vessel transits are expected and the identity of the
ship. Broadwater will be equipped with collision avoidance radar systems which will
alarm the operators when an allision scenario is developing. An example, for large
vessels, would be a Closest Point of Approach (CPA) to the FSRU of less than 1.5
nautical miles with a vessel six miles distant. This would allow time for Broadwater to
alert the vessel by VHF radio of an impending close quarters situation. A Broadwater
project tugboat could also be deployed to warn the other vessel and the thrusters could be
used to minimize the FSRU profile.

A close quarters situation could also arise when a large vessel passing the FSRU
experiences a steering or power failure. The consequences of an allision would be
affected by the speed of the vessel, but in terms of prevention a reduction from full sea
speed to maneuvering speed would likely have little impact on the FSRU’s ability to
respond but would allow the other vessel additional time for system failure recovery. At
very low speeds a Broadwater project tug could influence the heading of another vessel
but based upon the low event probability, a significant speed reduction is not considered
to be a practical preventative measure.

Table 1 below outlines some hypothetical allision scenarios and calculates the time

available for intervention by a Broadwater tugboat or adjustment of the location of the
FSRU to minimize its profile with respect on an oncoming vessel.

Table 1 — Response Time for Potential Allision Scenarios

Engine Status | Vessel Speed | Closest Point | Distance From Response
of Approach | FSRU When Time
Failure Occurs
(knots) (nautical (nautical miles) (minutes)
miles)
Full Sea Speed 14 1.5 2.0 9
Full Ahead 11 1.5 20 11
Half Ahead 8 1.5 2.0 15

Whether transiting from the east or west, large vessels passing the FSRU location would
have been on the same heading for approximately the previous 12 nautical miles, subject
to deviations for collision avoidance purposes. This equates to approximately 1 hour’s
steaming using minimal helm and although there have been occasions where the steering
fails with an increased amount of rudder angle, depending on the weather conditions, a
system failure in the vicinity of the FSRU may not have any significant impact on a
vessel’s heading. Broadwater will continue to engage with the Long Island Sound pilots,
some of whom will be trained for berthing LNG Carriers at the facility. A component of
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this engagement will be to reinforce the prudent marine practice of giving all obstructions
a wide berth.

FSRU Mooring System Failure — Mitigation Measures

In the event of a total catastrophic mooring failure of either the yoke mooring system or
the mooring tower, the FSRU would be free to move away from position under the
influence of the prevailing environmental conditions. It should be noted that this type of
failure scenario would probably include significant damage to the forward area of the
FSRU. This may preclude any ability to deploy recovery systems located in the bow
area. A clean break failure is also an unlikely scenario and significant components of the
yoke and mooring tower may remain attached to the FSRU and may even serve as an
anchor.

The FSRU drift characteristics will be similar to a Very Large Crude Carrier in ballast
condition. Drift rates of up to 2 knots in Beaufort wind force 6 could be expected (refer
to Oil Companies International Marine Forum [OCIMF] publication Disabled Tankers.
Report of Studies on Ship Drift and Towage, 1st Edition, 1981) without any recovery
measures being implemented. This would be supplemented by any tidal affects, but still
allows time for recovery actions to be implemented before the FSRU approached shallow
water.

The immediate response to a total mooring failure would be to use the azimuth thrusters
on the FSRU to maintain heading and position, depending on weather conditions. The
degree of station keeping is unlikely to be precise, but with the proposed thruster
capabilities, the FSRU would be capable of remaining relatively close to the original
position, until the primary recovery method could be implemented.

The primary recovery method in the event of a mooring failure would be the deployment
of the four project tugs to maintain the position of the FSRU until such time as it can be
prepared to tow away from Long Island Sound. The combined bollard pull capacity of
the proposed tugs is 240 tonnes. The weather conditions within Long Island Sound are
relatively benign, with wave heights (H;) of less than 1.2 meters occurring 95% of the
time. Tug performance diminishes as a function of wave height but even when operating
at an H, of between 1.5 meters and 2 meters, sufficient bollard pull capability would
remain available to maintain the FSRU position. To secure the tugs to the FSRU it is
proposed to provide at least two sets of Emergency Towing Equipment at the stern and
side shell bitts at strategic locations on the FSRU. Permanent towing arrangements are
required for the tow between the shipyard and Long Island Sound and will remain
available during the project life.
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It is also possible for the tugs to use a combination of their own anchors and propulsion
to maintain the position of the FSRU but this will be dependent on the prevailing weather
conditions and the variability of wind and tide direction.

The FSRU piping systems will be designed to allow LNG to be offloaded which may be
necessary before repairs can be carried out, following a mooring failure. The process will
be the reverse of typical cargo transfers and will be included in the Emergency Response
Plan for the facility.

The provision of anchoring arrangements has been considered, but due to limitations on
the ability to test these systems while the FSRU is in service, the substantial size of
anchor and cable required and the potential for damage to the subsea pipeline, this is not
considered to be a primary recovery method. An adequate anchor weight of
approximately 30 tonnes would be required with a chain diameter of approximately 140
millimeters. Another contingency in the event of a mooring failure could be the
deployment of an anchor from an onshore facility, to hold the FSRU for a limited period
of time. This type of system would also pose risks to the subsea pipeline, and a suitable
anchorage location would need to be 1dentified based on the prevailing conditions.

In summary, Broadwater does not support the use of emergency anchors, in view of:

(1) the very low likelihood an allision with a large vessel (probability estimates
were included in the response to Question C-11 for the previous Cryogenic
Information Request);

(2) the robust nature of the FSRU and the mooring tower, and their ability to
withstand an allision event as with a large bulk carrier;

(3) the extremely low probability of an allision with the yoke mooring system
and a large bulk carrier, the ability of the FSRU itself to maintain position and
the time available for project tugboats to respond to such an emergency
situation; and

4) the potential risk posed to the subsea pipeline by the deployment of such an
anchor system.

Name: David Thomson
Position: Marine Operations and Safety Manager
Telephone No: 713-241-8931
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Load and Survivability Analysis Of The Yoke Mooring System Design For The Broadwater
Energy Long Island Sound FSRU Terminal

Det Norske Veritas (U.S.A), Inc. (DNV) was contracted by SBM Imodco, Inc. (SBMI) to estimate the
consequence of ship impact on the Floating Storage and Regassification Unit (FSRU) hull and yoke mooring
system of the Broadwater Energy LNG Terminal proposed for Long Island Sound.

The evaluation of the consequences of impact by a 90,000 DWT ship with bulbous bow traveling at 14 knots on
the FSRU, the yoke structure or the mooring jacket is the defined objective of this study. It was explained in a
meeting with SBM Imodco and Broadwater Energy that this scenario was requested by the Federal Energy
Regulatory Commission (FERC) and the U. S. Coast Guard Marine Safety Center as part of the approval
process (WSR and NVIC 5-05).

Figure 1 is a Broadwater illustration of the proposed terminal and its mooring system.

Allision Scenarios

The three head on allision scenarios considered are depicted in Figure 2; namely, with the vessel striking the
FSRU, the yoke, and the jacket. Two cases were studied for jacket impact; against one leg, and impact between
two legs. These represent worst-case scenarios without reference to probability of occurrence. The event
probability and the corresponding FSRU damage consequences are not included within the scope of this allision
analysis.

Head Office: 16340 Park Ten Place

Suite 100, Houston, TX 77084, United States
6240926/DNV - Job.1d.:
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Allision with FSRU

The 90,000 DWT vessel has a laden draught of 13.1m and the FSRU has a fully loaded draught of 12.3 m. The
tanker has a bulbous bow, which is 5.8m high. Therefore most of the impact will be occurring at the FSRU
bilge keel and double bottom. The stem will shortly engage the double side of the FSRU at about 20m above
base line. Right angle collision is assumed at a location halfway between amidships and the stern.

Allision with Yoke Structure
Depending on the elevation of the yoke tank at the time of the collision, it will involve all or the lower part of
the 8m diameter tank structure impacted by the flare of the tanker close to main deck.

Allision with Mooring Jacket

The allision against the jacket leg will occur first at about 2.5m above Elevation +13.4m from mud line with the
bulb coming into contact first. The stem will impact the jacket after the bulb has reached a penetration of 6.2m
above Elevation +30.4m, see schematic in Figure 3. The bow scantlings are shown in Figure 4.

If the vessel strikes one of the three exposed jacket faces, it will probably miss the horizontal brace at Elevation
+13.4 m. The first contact will occur at the +22.4 m horizontal brace followed by the horizontal brace at El.
+30.4 m and the two legs. The ship bow will be wedged between two legs.

Methodology and Assumptions
The DNV recommended practice RP-C204 “Design Against Accidental Loads” of November 2004 has been
employed where applicable.

The initial kinetic energy of the striking ship is estimated to be 2848 MJ. This estimate is based on a vessel
displacement of 100,000 tonnes, a collision velocity of 14 knots (7.2m/s) and a surge added mass coefficient of
1.1. The impacts against the FSRU and the yoke tank are considered to be compliant and therefore, expend
some of the kinetic energy in post collision motions. The jacket structure by contrast is fixed to the sea floor and
has robust structural design and will therefore have to absorb the full kinetic energy of the collision by elastic
and plastic deformation in the jacket and damage to the bow of the striking vessel. Table 1 gives the results of
the external collision dynamic analyses carried out showing the resulting deformation strain energy in each of
the collision scenarios.

Table 1 Collision Strain Energy

Case Total Mass (tonnes) Strain Energy (MJ) % of K.E.

1. EFSRU 262872 2227 Me 00
2. Yoke 1546 61.4 2.15

3. Jacket 2150 2848 100

It should be noted that the estimation of the sustained collision damage reported herein is based on judgment
and assumptions that may require further detailed investigation in order to improve accuracy. However, it is
believed that the estimates made here will conservatively fall within the range of damage expected for collisions
of this nature.

Conclusions

The damage to the striking vessel and the FSRU will expend 2227 MJ of strain energy resulting in damage to
both the bow structure of the striking vessel and the bilge keel and side structures of the FSRU. Plastic
deformation of the FSRU will absorb a portion of the strain energy. The resulting collision force may be in the
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order of 200 to 250 MN. The FSRU will resist the impact force by inertia forces with a linear acceleration of
about 0.15g and angular acceleration of about 0.03 rad/s” due to the eccentric nature of the collision at a location
approximately 91.5m aft of amidships. The FSRU should be able to rotate freely around the jacket.

The impact against the yoke tank will result in high lateral forces in the connections to the turntable and the
FSRU. This will cause both the FSRU and the yoke tank to break loose from each other and the jacket
turntable. Some damage to the jacket may also occur in this case.

As shown in Figure 2, two jacket collision scenarios were considered, a collision with one leg, and a collision in
one face of the jacket between two legs.

The collision against a jacket leg will occur at about Elevation +16m above the sea floor and after a total
relative penetration into the jacket and the bulbous bow of about 6.2 m, the stem will come in contact with the
top of the jacket leg below the first top horizontal member. Due to the robustness of the jacket with its leg
diameter of 2 m and wall thickness of 50mm at the joint can (2 m to 2.5 m long tubulars at the joints where the
braces connect to the leg which is normally much thicker than the leg itself), an equivalent stiffness of 205
MN/m was calculated. The collision resistance of the leg according to DNV-RP-C204 was calculated to be 212
MN. The total strain energy is estimated to be 1,370 MJ. The damage to the impacting tanker and the elastic
plastic strain energy in the jacket will expend the remaining energy of 1,480 MJ (30 MJ of which will be due to
elastic jacket deformation and 1050 MJ in plastic permanent damage, and 400 MJ in the bow structure). The
total pile tension in such an extreme collision will be about 60 MN. Therefore, the jacket will not topple over as
the pile design incorporates a safety factor of 1.5 for the extreme storm design, which equates to a design
tension of 22 MN x 1.5 = 33 MN per leg. As a result a minimum of two piles of the four-legged jacket are
required to resist the uplift force resulting from the allision.

If the vessel strikes one of the three exposed jacket faces, it will probably miss the horizontal brace at Elevation
+13.4 m. The first contact will occur at the +22.4 m horizontal brace followed by the horizontal brace at El.
+30.4 m and the two legs. The forces developed by the resistance of the horizontal braces are estimated at 20
MN each consuming about 160 MJ of energy. The ship bow will be wedged between the two legs. The
developed forces on the legs will therefore be acting over a longer length of unsupported legs. The leg
resistance is estimated to be 40 MN each dissipating an energy of about 500 MJ. With plastic deformation of the
jacket of 1400 MJ there will still be about 750 MJ of energy that will be available to cause more jacket damage.
The ship strain energy is estimated at about 250 MJ. The additional 500 MJ will result in additional jacket
penetration of about 4 m for a total penetration beyond the jacket face of about 10 m. Therefore, although the
jacket face (including the two legs) will sustain plastic deformation, the jacket will not topple over on the basis
of pile capacity (see single leg impact summary in single leg impact conclusion above).
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In conclusion, it is shown that a 90,000 DWT vessel allision at 14 knots with the FSRU hull will result in
damage to both hulls but the FSRU will stay connected to the yoke mooring system. A direct collision against
the yoke tank will break the connections to the FSRU and mooring jacket thus resulting in mooring system
failure. A collision with the mooring jacket will cause damage to the jacket legs and braces but it will not topple
OVer.

Following damage to'the mooring jacket the FSRU will most likely remain on station, but the continued
effectiveness of the mooring system requires further analysis at the detailed design stage.

S ot

Santhosh Kumar G. Abdel Ghoneim, P.E., Ph.D.
Head of Department Principal Engineer II/Project Manager
Deepwater Production Systems

Yours faithfully,
for DET NORSKE VERITAS
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Foreword

This update to the Guide has been prepared to assist the industry with Classification of offshore
Liquefied Naturd Gas (LNG) terminals. This edition includes minor editoria changes, and introduces
requirements and clarification to pending subsections of previous edition.

The Guide describes criteria to be used for offshore LNG terminds which are to be classed or
certified by American Bureau of Shipping (ABS).

The present Guide addresses LNG terminds. ABS is willing to expand the criteria for handling other
gaseous materias as the industry demand for same increases. ABS recognizes that industry
participation is a vita factor due to the rapidly progressing use of offshore gas terminas. To
understand and apply this new technology and its standards, it is imperative that ABS, the offshore
and onshore community, regulatory agencies and the public at large have a common understanding of
the terms and concepts involved, and an awareness of how these concepts are to be gpplied to ABS
rulemaking. This continues to be the driving force for the Guide.

ABS GUIDE FOR BUILDING AND CLASSING OFFSHORE LNG TERMINALS - 2004 iii
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CHAPTER 1 General Requirements for All
Offshore LNG Terminals

SECTION 1 Scope and Conditions of
Classification

1 Classification

1.1 Process

The term classification, as used herein, indicates that an offshore Liquefied Naturd Gas (LNG)
terminal has been designed, constructed, installed and surveyed in compliance with the subject Guide,
existing Rules and Guides or other acceptable standards. The continuance of classification is
dependent on the fulfillment of requirements for surveys after construction.

The classification process consists of:

a) The development of Rules, Guides, standards and other criteria for the design, construction,
installation and maintenance of offshore LNG terminals and their equipment;

b) The review of the design and survey during and after construction to verify compliance with
such Rules, Guides, standards or other criterig

c) The assignment and registration of class when such compliance has been verified, and,

d) The issuance of a renewable Classification certificate, with annua endorsements, vaid for
fiveyears.

The Rules, Guides and standards are developed by the Bureau staff and passed upon by committees
made up of nava architects, ocean and marine engineers, shipbuilders, engine builders, steel makers,
process engineers and by other technicad, operating and scientific personnel associated with the
worldwide maritime industry. Theoreticad research and development, established engineering
disciplines, as well as satisfactory service experience are utilized in their development and
promulgation. The Bureau and its committees can act only upon such theoreticd and practica
considerations in devel oping Rules and standards.

For Classification, dl offshore LNG terminds are to comply with the requirements of this Guide and
dl applicable Rules.
1.3 Certificates and Reports

Review of design documentation and surveys during and after construction are conducted by the
Bureau to verify to itself and its committees that an item of material, equipment or machinery isin
compliance with this Guide and to the satisfaction of the attending Surveyor. All reports and
certificates are issued soldly for the use of the Bureau, its committees, its clients and other authorized
entities.
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Chapter 1 General Requirements for All Offshore LNG Terminals
Section 1 Scope and Conditions of Classification 1-1

The Bureau will release information from reports and certificates to the Coastd State to assist in
rectification of deficiencies during port state control intervention. Such information includes text of
conditions of classification, survey due dates and certificate expiration dates. The Owner will be
advised of any request and/or release of information.

The Bureau will release certan information to the termind’s underwriters and P&| clubs for
underwriting purposes. Such information includes text of overdue conditions of classification, survey
due dates and certificate expiration dates. The Owners will be advised of any request and/or release of
information. In the case of overdue conditions of classification, the Owners will be given the
opportunity to verify the accuracy of the information prior to release.

The Bureau may release termind-specific information related to the classification and gpplicable
statutory certification status. This information may be published on the Bureau web site or by other
media and may include the terminal's classification, any operating restrictions noted in the Bureau's
Record, the names, dates and locations of al surveys performed by ABS, the expiration date of dl
certificates issued by ABS, survey due dates, the text of conditions of classification (dso known as
outstanding recommendations), transfers, suspensions, withdrawals, cancellations and reinstatements
of class and other related information as may be required.

1.5 Representations as to Classification

Classification is a representation by the Bureau as to the structura and mechanica fitness for a
particular use or service, in accordance with its Rules, Guides and standards. The Rules and Guides of
the American Bureau of Shipping are not meant as a substitute for the independent engineering
judgment of professional designers, nava architects, marine engineers, owners, operators, masters and
crew, nor as a substitute for the qudity control procedures of ship and platform builders, engine
builders, steel makers, suppliers, manufacturers and sellers of marine vessels, materids, system
components, machinery or equipment. The Bureau, being a technica society, can only act through
Surveyors or others who are believed by it to be skilled and competent.

The Bureau represents soldy to the offshore LNG termind Owner or client of the Bureau that when
assigning class, it will use due diligence in the development of Rules, Guides and standards, and in
using normally applied testing standards, procedures and techniques as called for by the Rules,
Guides, standards or other criteria of the Bureau for the purpose of assigning and maintaining class.
Bureau further represents to the Owner or other client of the Bureau that its certificates and reports
evidence compliance only with one or more of the Rules, Guides, standards or other criteria of the
Bureau, in accordance with the terms of such certificate or report. Under no circumstances whatsoever
are these representations to be deemed to relate to any third party.

The user of this document is responsible for ensuring compliance with al applicable laws, regulations
and other governmenta directives and orders related to an offshore LNG terminal, its machinery and
equipment, or their operation. Nothing contained in any Rule, Guide, standard, certificate or report
issued by the Bureau shal be deemed to relieve any other entity of its duty or responsibility to comply
with al applicable laws, including those related to the environment.

1.7  Scope of Classification

Nothing contained in any certificate or report is to be deemed to relieve any designer, builder, owner,
manufacturer, seller, supplier, repairer, operator, other entity or person of any warranty, express or
implied. Any certificate or report evidences compliance only with one or more of the Rules, Guides,
standards or other criteria of the American Bureau of Shipping, and is issued soldly for the use of the
Bureau, its committees, its clients or other authorized entities. Nothing contained in any certificate,
report, plan or document review or approvd is to be deemed to be in any way a representation or
statement beyond those contaned in 1-1/1.5 of this Guide The validity, gpplicability and
interpretation of any certificate, report, plan or document review or gpprova are governed by the
Rules, Guides and standards of the American Bureau of Shipping, who shdl remain the sole judge
thereof. The Bureau is not responsible for the consequences arising from the use by other parties of
the Rules, Guides, standards or other criteria of the American Bureau of Shipping without review,
plan approva and survey by the Bureau.
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The term “approved” is to be interpreted to mean that the plans, reports or documents have been
reviewed for compliance with one or more of the Rules, Guides, standards or other criteria acceptable
to the Bureau.

This Guide is published with the understanding that responsibility for safe operation and shutting
down process or cargo transfer operations when conditions exceed the safe operationa and
environmentd limits specified in the offshore LNG terminal design basis does not rest upon the
Committee.

3 Suspension and Cancellation of Classification

3.1 General

The continuance of the Classification of the offshore LNG terminds is conditiona upon the Guide
requirements for periodica, damage and other surveys being duly carried out. The Committee
reserves the right to reconsider, withhold, suspend or cancel the class of any offshore LNG termina
and its equipment for non-compliance with the Rules, for defects reported by the Surveyors which
have not been rectified in accordance with their recommendations or for nonpayment of fees which
are due on account of Classification, Statutory and Cargo Gear Surveys. Suspension or cancellation of
class may take effect immediately or after a specified period of time.

3.3  Notice of Surveys

It is the responsibility of the Owner to ensure that al surveys necessary for the maintenance of class
are caried out at the proper time. The Bureau will give proper notice to an Owner of upcoming
surveys. This may be done by means of aletter, a quarterly status report or other communication. The
non-receipt of such notice, however, does not absolve the Owner from his responsibility to comply
with survey requirements for maintenance of class.

3.5 Special Notations
If the survey requirements related to maintenance of specid notations are not carried out as required,
the suspension or cancellation may be limited to those notations only.

3.7  Suspension of Class

Class will be suspended and the Certificate of Classification will become invaid from the date of any
use, operation or other application of any offshore LNG termind and its equipment for which it has
not been gpproved and which affects or may affect classification or the structurd integrity, quaity or
fitness for aparticular use or service.

Class will be suspended and the Certificate of Classification will become invdid in any of the
following circumstances:

i) If recommendations issued by the Surveyor are not carried out by their due dates and no
extension has been granted,

i) If Continuous Survey items which are due or overdue at the time of Annua Survey are not
completed and no extension has been granted,

iii) If the periodicad surveys required for maintenance of class, other than Annud or Specia
Periodical Surveys, are not carried out by the due date and no Rule allowed extension has
been granted, or

iv) If any damage, failure, deterioration or repar has not been compl eted as recommended.
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Class may be suspended, in which case the Certificate of Classification will become invdid, if
proposed repairs as referred to in 1-1/15.1 of this Guide have not been submitted to the Bureau and
agreed upon prior to commencement.

Class is automaticaly suspended and the Certificate of Classificationisinvaid in any of the following

circumstances:
i) If the Annua Survey is not completed by the date which is three (3) months after the due
date,

i) If the Specid Survey is not completed by the due date, unless the offshore LNG termind is
under attendance for completion prior to resuming operation. Under exceptiond
circumstances, consideration may be given for an extension of the Special Survey, provided
the terminal is attended and the attending Surveyor so recommends. Such an extension shdl
not exceed three (3) months.

3.9 Lifting of Suspension

Class will be reinstated after suspension for overdue surveys upon satisfactory completion of the
overdue surveys. Such surveys will be credited as of the original due date,

Class will be reinstated after suspension for overdue recommendations upon satisfactory completion
of the overdue recommendation.

Class will be reinstated after suspension for overdue Continuous Survey items upon satisfactory
compl etion of the overdue items.

3.11 Cancellation of Class

If the circumstances leading to suspension of class are not corrected within the time specified, the
offshore LNG termind’ s class will be cancdlled.

Class is cancelled immediately when a offshore LNG termind and its equipment are operated without
having completed recommendations which were required to be deat with before the offshore LNG
terminal is brought back into service.

When class has been suspended for a period of three (3) months due to overdue Annud, Specid or
other surveys required for maintenance of class, overdue Continuous Survey items, or overdue
outstanding recommendations, class will be canceled. A longer suspension period may be granted for
offshore LNG terminds and their equipment which are either laid up, awating disposition of a
casualty or under attendance for reinstatement.

5 Purpose

An Offshore LNG Terminal provides LNG storage and receives and/or offloads LNG. There are two
maor variations of offshore LNG termind: Load Terminals and Discharge Terminds, with various
configurations of each.

A Load Terminal receives gas directly from one or more wells or from another offshore facility where
it may or may not have been processed. The gas is liquefied in an onboard liquefaction facility and
stored for offloading as LNG to a trading LNG carrier. Alternatively, a Load Terminal may receive
LNG from aliquefaction plant viaa pipeline.

A Discharge Terminal receives LNG from trading LNG carriers and stores it. In such terminals, the
stored LNG is normdly vaporized in a re-gasification facility and discharged ashore. However,
offloading LNG in alightering operation is dso feasible.
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7 Classification Symbols and Notations

7.1 Class Notations

Offshore LNG terminds that have been buiilt, instaled and commissioned to the satisfaction of the
Surveyors to the Bureau to the full requirements of this Guide, where gpproved by the Committee for
service for the specified design environmental conditions, will be classed and distinguished in the
ABS Record by the symbol A A1, followed by the appropriate notation for the intended service listed
below.

Class notations were chosen to provide a clear description of the function of each configuration using
the following symbols:

Floating

Gravity Based

Liquefaction Facility

Transfer of LNG (Offloading/L oading)

Gas Processing Facility

Re-Gasification Facility

Storage Facility

Termind without Processing Equipment

- »w vV T O @M

A complete description of applicable class notation is provided for gravity-based LNG terminds and
floating LNG terminalsin 2-1/1.1 and 3-1/1.1 of this Guide, respectively.

7.3  Geographical Limitations

Offshore LNG terminds which have been built to the satisfaction of the Surveyors to the Bureau to
specid modified requirements for a limited service, where approved by the Committee for that
particular service, will be classed and distinguished in the Record by suitable symbols or notations,
but the symbols or notations will either be followed by or have included in them the appropriate
service limitation.

7.5 Terminals Not Built Under Survey

The symbol “A” (Mdtese-Cross) signifies that the system was buiilt, installed and commissioned to
the satisfaction of the Bureau Surveyors. Offshore LNG terminas and their equipment that have not
been built under survey to this Bureau, but which are submitted for Classification, will be subjected to
specia consideration. Where found satisfactory and thereafter approved by the Committee, they will
be classed and distinguished in the Record by the notation described above, but the symbol “A”
signifying survey during construction will be omitted.

9 Rules for Classification

9.1 Application of Rules

This Guide contains provisions for the classification of offshore LNG terminds. This Guide is
intended for use in conjunction with the ABS Rules for Building and Classing Sed Vessds (Stedl
Vessel Rules), the Rules for Building and Classing Mobile Offshore Drilling Units (MODU Rules),
ABS Rules for Building and Classing Offshore Installations or other applicable ABS Rules and
Guides.
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9.3 Scope of Class

A description of the parts of an offshore LNG termind included in the ABS classification is provided
in 2-1/1 and 3-1/1 of this Guide for gravity-based terminas and floating terminas, respectively.

9.5 Alternatives

The Committee is at dl times ready to consider dternative arrangements and designs which can be
shown, through ether satisfactory service experience or a systematic andysis based on sound
engineering principles, to meet the overdl| safety, servicesbility and strength standards of the Rules
and Guides. The Committee will consider specia arrangements or design for details of offshore LNG
terminas and their equipment which can be shown to comply with standards recognized in the
country in which the offshore LNG terminal and its equipment are designed or built, provided these
arenot less effective.

Any departure from the requirements of this Guide may be considered by the Bureau on the basis of
an additiond risk assessment to that required per 2-2/3 or 3-2/3 of this Guide for gravity-based or
floating structures, respectively, or at least a separate, clearly identified part of the risk assessment. In
the case of such departures, classification is subject to the Bureau’ s gpproval upon a demonstration of
fitness for purpose in line with the principles of ABS Guides and Rules, as well as recognized and
generdly accepted good engineering practice. Risk acceptance criteriaare to be developed in line with
the principles of the ABS Rules and are subject to Bureau’ s gpprovd. The ABS Guidance Notes on
Risk Assessment Application for the Marine and Offshore Qil and Gas Industries contain an overview
of risk assessment techniques and additional information.

A risk gpproach justification of dternatives may be gpplicable either to the termind as a whole or to
individud systems, subsystems or components. As appropriate, account must be given to remote
hazards outside of the bounds of the system under consideration. Such account must include incidents
relating to remote hazards directly affecting or being influenced by the system under consideration.
The Bureau will consider the gpplication of risk-based techniques in the design of the termindl,
verification surveys during construction and surveys for maintenance of class.

Portions of the termind not included in the risk assessment are to comply with the applicable parts of
the ABSRules.

The following are the responsibility of the Owner/Operator:
i) Risk acceptance criteria.

i) Hazard identification.

i) Risk assessment.

iv) Risk management.
V) Compliance of the system under consideration with the applicable requirements of Flag and
Coasta State.

9.7 ABS Type Approval Program

9.7.1 Type Approval

Products that can be consistently manufactured to the same design and specification may be
Type Approved under the ABS Type Approval Program. The ABS Type Approva Programis
a voluntary option for the demonstration of compliance of a product with the Rules or other
recognized standards. 1t may be goplied at the request of the designer or manufacturer. The
ABS Type Approva Program generdly covers Product Type Approvd (1-1/9.7.3), but is aso
goplicable for a more expeditious procedure towards Unit-Certification, as specified in
1-1/9.7.2.
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9.7.2 Unit-Certification

Unit-Certification is a review of individual materids, components, products and systems for
compliance with ABS Rules, Guides or other recognized standards. This allows these items to
be placed on a vessd, marine structure or system to become eligible for classification.
Certificationisa“one-time’ review. The processis:

)] A technica evauation of drawings or prototype tests of a material, component,
product or system for compliance with the ABS Rules, Guides or other recognized
standards,

i) A survey during menufacture for compliance with the ABS Rules, Guides or other
recognized standards and results of the technica evauation,

iii) Alternatively, a certificate of type approvd (see below) will expedite the
requirements of i) and ii) above,

iv) Products found in compliance areissued “Individua Unit Certification”,

)] Thereis no requirement for subsequent reviews or surveys.

9.7.3 Product Type Approval

Product Type Approvd is a voluntary program used to prove digibility for certification by
demonstrating a product manufacturer’ s conformance to a specific standard or specification.
Manufacturers who can demonstrate the ability to produce consistent products in compliance
with these standards are i ssued “ Certificates of Type Approva” (see 1-1-A3/5.3.4 of the Sted!
Vessel Rules). The Certificate of Type Approvd is neither an alternative to, nor an equivalent
of, an Individua Unit Certificate. In order to reman vaid, the Certificate of Type Approvd
requires routine audits of the manufacturer and continued compliance of the product with
existing or new specifications.

9.7.4 Approval on Behalf of Administrations
ABS has dso been authorized and/or notified to type approve certan equipment on behalf of

Administrations. The list of authorizations and notifications are maintained at each ABS
Technica Office.

9.7.5 Applicable Uses of Type Approved Products
When a product is at a stage suitable for testing and/or for use in a classed vessel, and unit
certification is required, the manufacturer is to present the product to an attending Surveyor
for witnessing of al required Rule testing. Unless specified in the Design Assessment,
technica evaluation would not normaly be required.

When a product is at a stage suitable for use in a classed vessel and unit certification is not
required, the product may be installed, to the satisfaction of the attending Surveyor, without
the need for technica evaluation.

9.7.6 Definitions

Audit. A systematic and independent examination to determine whether qudity activities and
related results comply with planned arrangements and whether these arrangements are
implemented effectively and are suitable to achieve the stated objectives.

General Audit. An audit that addresses the general operation of a site, and addresses
goplicable sections of the Quality and Environmentd System Manud, qudity and
environmental system procedures, operating procedures and process instructions.

Surveillance Audit. An audit that addresses specific areas within the operation at a site, and
addresses selected sections of the Quality and Environmental System Manud, qudity and
environmental system procedures, operating procedures and process instructions.
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Audit Checklist. A listing of specific items within a given area that are to be audited.
Audit Report/Checklist. A combination of audit report and associated checklist.
Component. Partsymembers of aproduct or system formed from material.

Finding. A statement of fact supported by objective evidence about a process whose
performance characteri stics meet the definition of non-conformance or observation.

Material. Goods used that will require further forming or manufacturing before becoming a
new component or product.

Non-conformance. Non-fulfillment of a specified requirement.

Observation. A detected weakness that, if not corrected, may result in the degradation of
product or service quality or potential negative impact on the environment.

Product. Result of the manufacturing process.

Production Testing. This is the destructive and nondestructive testing of the materials and
components used in the manufacture of a product and its fina testing that is recorded in Unit
Certification. The waiving of witnessed testing during production testing may only be dlowed
as defined in 1-1-A3/3 “Limitations’ and 1-1-A3/55 “Product Quality Assessment
Certification” of the Steel Vessdl Rules.

Prototype Testing (also known as "Type Testing"). This is the destructive and nondestructive
testing of the materials and components presented for evauation of the origind or first article
product. |f aSurveyor’switnessis required, this may not be waived under any section of this
Guide, unlessit is done by arecognized third party.

Recognized Third Party. Is a member of the Internationd Association of Classification
Societies, a Flag Administration, a Nationally Certified testing Laboratories and others who
may be presented to the Bureau for specid consideration.

The Terms and Conditions for Use of ABS Type Approved Product Logo

When a product is digible for a Certificate of Type Approvd (1-1-A3/5.3.4 of the Stedl
Vessel Rules), the Type Approved Product Logo may a so be used with the understanding that
it is copyrighted and its use must be controlled, as follows:

i) Any advertisement or other use of the logo is to be presented to the Manager of ABS
Programs for review prior to use

i) The logo may only be used on correspondence, advertising and promotiona material
and must not be used except in connection with those goods or services described in
the scope and conditions of the Product Design A ssessment Certificate.

iii) The logo may be used only on those materials (i.e,, Internet site, letterhead, marketing
literature, advertising, invoice stock forms, packaging, etc.) relating to the particular
facility and process/product lines included within the Product Type Approval
Certificate.

iv) The logo may not, under any circumstances, be used directly on or closely associated
with products in such a way as to imply that the products themselves are “Unit —
certified” by ABS.

)] If used with other logos, ABS may ask that the manufacturer discontinue any use of
other logos that are unacceptable to ABS and any form of statement that, in the
opinion of ABS, might be misleading.

vi) Upon the termination of certification, for whatever reason, the manufacturer must
undertake to immediately discontinue all use of the logo and to destroy dl stocks of
materia onwhich it gopears.

ABS GUIDE FOR BUILDING AND CLASSING OFFSHORE LNG TERMINALS - 2004

BW006867



Chapter 1 General Requirements for All Offshore LNG Terminals
Section 1 Scope and Conditions of Classification 1-1

vii) When advertising the product as ABS Type Approved, the manufacturer’s name, if
different from the parent company, is to be used in conjunction with this logo. Any
use should be specific to the process/product line covered and not represented as a
blanket approvd of the company.

viii)  Thelogo may be scaded uniformly to any size necessary. The color of the logo shal
be either black or blue (reflex blue or PM S 294 blue).

iX) A cameraready sheet of these logos is avalable in .pdf format by e-mail from
type_approval@eagle.org.

See the ABS Type Approved Product Logo, as follows:

See the ABS Type Approval Program in Appendix 1-1-A3 of the Stedl Vessel Rules. The ABS
Type Approval Program and the indicated references are available for download from the
ABS website at: “ http://www.eagle.org/rules/downloads.html”

9.9 Novel Features

Offshore LNG terminds which contain novel features of design to which the provisions of this Guide
are not directly applicable may be classed, when approved by the Committee, on the basis that this
Guide, insofar as gpplicable, has been complied with and that specia consideration has been given to
the novel features based on the best information available at that time.

9.11 Effective Date of Rule Change

9.11.1 Effective Date
This Guide and subsequent changes to this Guide are to become effective on the date
specified by the Bureau. In generd, the effective date i s not less than six months from the date
on which the Guide is published and released for its use. However, the Bureau may bring into
force the Guide or individua changes before that date if necessary or appropriate.

9.11.2 Implementation of Rule Changes

In generd, until the effective date, plan approval for designs will follow prior practice, unless
review under the latest Guide is specifically requested by the party signatory to the
gpplication for classification. If one or more systems are to be constructed from plans
previously gpproved, no retroactive application of the subsequent Rule changes will be
required, except as may be necessary or gppropriate for dl contemplated construction.
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11 Other Regulations

11.1 International and Other Regulations

While this Guide covers the requirements for the classification of offshore LNG terminals and their
equipment, the attention of Owners, designers and builders is directed to the regulations of
internationd, governmenta and other authorities deding with those requirements in addition to or
over and above the classification requirements.

Where authorized by the Administration of a country signatory thereto and upon request of the
Owners of a classed offshore LNG terminal or one intended to be classed, the Bureau will survey a
terminal for compliance with the provision of Internationd and Governmenta Conventions and
Codes, as goplicable.

11.3 Governmental Regulations

Where authorized by a government agency and upon request of the Owners of a new or existing
offshore LNG terminal, the Bureau will survey and certify a classed offshore LNG termind or one
intended to be classed for compliance with particular regul ations of that government on their behaf.

13 IACS Audit

The Internationd Association of Classification Societies (IACS) conducts audits of processes
followed by dl of its member societies to assess the degree of compliance with the IACS Quadlity
System Certification Scheme requirements. For this purpose, auditors for IACS may accompany ABS
personnd at any stage of the classification or statutory work, which may necessitate the auditors
having access to the offshore LNG termind and its equipment, or access to the premises of the builder
or manufacturer.

In such instances, prior authorization for the auditor’ s access will be sought by the local ABS office.

15 Conditions for Survey After Construction

15.1 Damage, Failure and Repair

15.1.1 Examination and Repair

Damage, falure, deterioration or repair to the offshore LNG termind and its equipment which
affects classification is to be submitted by the Owners or their representatives for examination
by the Surveyor at the first opportunity. All repairs found necessary by the Surveyor are to be
carried out to his satisfaction.

15.1.2 Repairs

Where repairs to the offshore LNG terminal and its equipment which may affect classification
are planned in advance to be carried out, a complete repair procedure, including the extent of
the proposed repair and the need for Surveyor’s attendance, is to be submitted to and agreed
upon by the Surveyor reasonably in advance. Falure to notify the Bureau in advance of the
repairs may result in suspension of the offshore LNG termina’s classification until such time
as the repair is redone or evidence is submitted to satisfy the Surveyor that the repair was
properly carried out.

The aove is not intended to include ma ntenance and overhaul to machinery and equipment,
in accordance with recommended manufacturer’s procedures and established marine and
offshore practice, which do not require Bureau approva. However, any repair as a result of
such maintenance and overhauls which affects or may affect classification is to be noted in
the offshore LNG termind’ s log and submitted to the Surveyors, asrequired by 1-1/15.1.1.
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15.1.3 Representation

Nothing contained in this Section or in a rule or regulation of any government or other
administration, or the issuance of any report or certificate pursuant to this Section or such a
rule or regulation, is to be deemed to enlarge upon the representations expressed in 1-1/1.1
through 1-1/1.7 hereof, and the issuance and use of any such reports or certificates are to be
governed in all respects by 1-1/1.1 through 1-1/1.7 hereof.

15.1.4 Temporary Installation, Maintenance, Modification, Repair or Replacements

ABSis to be notified of the Owner’s intention to instal temporary equipment or machinery
that can affect the safety or intended functioning of the system. Depending on circumstances,
ABS may require design review, surveys and individual certification of such equipment or
machinery.

Where a mgor modification or replacement is made to the structure, equi pment or machinery
of the termind, the Bureau is to be notified and the applicable requirements of this Guide are
to be met.

15.3 Notification and Availability for Survey

The Surveyors are to have access to classed offshore LNG terminas and their equipment at dl
reasonable times. For the purpose of Surveyor monitoring, monitoring Surveyors are aso to have
access to classed offshore LNG terminas and their equipment at dl reasonable times. Such access
may include attendance at the same time as the assigned Surveyor or during a subsequent visit without
the assigned Surveyor. The Owners or their representatives are to notify the Surveyors for inspection
on occasions when the units on which the offshore LNG terminds are instaled are on dry dock or on
aslipway.

The Surveyors are to undertake al surveys on classed offshore LNG terminds and their equipment
upon request, with adequate notification, of the Owners or their representatives, and are to report
thereon to the Committee. Should the Surveyors find occasion during any survey to recommend
repairs or further examination, notification is to be given immediately to the Owners or their
representatives so that gppropriate action may be taken. The Surveyors are to avail themseves of
every convenient opportunity for carrying out periodica surveys in conjunction with surveys of
damages and repairs in order to avoid duplication of work.

17 Units

This Guide is written in three systems of units, viz., Sl units, MKS units and US customary units.
Each system is to be used independently of any other system.

Unless indicated otherwise, the format of presentation in this Guide of the three systems of units, is as
follows:

S units (MKS units, US customary units)

19 Fees

Fees in accordance with norma ABS practice will be charged for dl services rendered by ABS.
Expenses incurred by Bureau in connection with these services will be charged in addition to the fees.
Fees and expenses will be billed to the party requesting that particular service.
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21 Disagreement

21.1 Rules and Guides

Any disagreement regarding either the proper interpretation of Rules and Guides or translation of
Rules and Guides from the English language edition is to be referred to the Bureau for resolution.

21.3 Surveyor

In case of disagreement between the Owners or builders and the Surveyors regarding the materid,
workmanship, extent of repairs or gpplication of the Rules and Guides relating to any system classed
or proposed to be classed by the Bureau, an apped may be made in writing to the Committee, who
will order a specid survey to be held. Should the opinion of the Surveyor be confirmed, expense of
this specid survey isto be paid by the party appeding.

23 Limitation of Liability

The combined ligbility of the American Bureau of Shipping, its committees, officers, employees,
agents or subcontractors for any loss, claim or damage arising from its negligent performance or
nonperformance of any of its services or from breach of any implied or expressed warranty of
workmeanlike performance in connection with those services, or from any other reason, to any person,
corporation, partnership, business entity, sovereign, country or nation, will be limited to the greater of
a) $100,000 or b) an amount equal to ten times the sum actualy pad for the services dleged to be
deficient.

The limitation of liability may be increased, up to an amount twenty-five times the sum pad for
services, upon receipt of Client’s written request at or before the time of performance of services, and
upon payment by Client of an additiona fee of $10.00 for every $1,000.00 increase in the limitation.

25 Abbreviations and References

251 Abbreviations

ABS American Bureau of Shipping

ACI American Concrete | nstitute

AISC American Institute of Sted Construction

ANS American Nationa Standards I nstitute

APl American Petroleum I nstitute

ASTM American Society for Testing and Materids

ASME American Society of Mechanical Engineers

AWS American Welding Society

CSA Canadian Standards A ssociation

FIP Federation | nternatiod e de |la Precontrainte

IMO International Maritime Organization

NACE Nationa A ssociation of Corrosion Engineers

NFPA Nationd Fire Protection Association

PCI Prestressed Concrete I nstititue

SGTTO Society of Internationa Gas Tanker and Termina Operators Ltd.
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25.3 References
i) Sted Vessal Rules— ABS Rules for Building and Classing Steel Vessels
i) MODU Rules— ABS Rules for Building and Classing Mobile Offshore Drilling Units
iii) M/WRules — ABS Rules for Materials and Welding — Part 2
iv) Offshore Installations Rules — ABS Rules for Building and Classing Offshore | nstallations
V) SPM Rules — ABS Rules for Building and classing Sngle Point Moorings
Vi) FPI Guide—ABS Guide for Building and Classing Floating Production Installations
vii) Facilities Guide — ABS Guide for Building and Classing Facilities on Offshore Installations
viii)  LNGC Guide—ABS Guide for Building and Classing Membrane Tank LNG Vessels

iX) ABS Guide for Automatic or Remote Control and Monitoring for Machinery and Systems
(other than Propulsion) on Offshore Installations

X) ABS Guide for the Fatigue Assessment of Offshore Structures
Xi) ABS Guide for Nondestructive Inspection of Hull WWelds

Xii) ABS Guidance Notes on Risk Assessment Application for the Marine and Offshore Qil and
Gas Industries

xiii)  ABS Guide for Risk Evaluations for the Classification of Marine-Related Facilities
xiv)  ABS Guidance Notes on Review and Approval of Novel Concepts

XV) ABS Guide for Surveys Using Risk Based I nspection for the Offshore Industry

xvi)  ABSGuide for Surveys Based on Rdiability-Centered Maintenance

xvii)  ACI 213R Guide for Structurd Lightweight Aggregate Concrete

xviii)  ACI 301 Specifications for Structura Concrete

xix)  ACI 311.4R Guide for Concrete Inspection Programs

XX) ACI 318 Building Code Requirements for Structurd Concrete

xxi)  ACI 357R-84 Guide for the Design and Construction of Fixed Offshore Concrete Structures
xxii)  ACI 357.2R-88 State-of-the-Art Report on Barge-Like Concrete Structures

xxiii)  AISC Manud of Steel Construction, ASD

xxiv) APl RP2A, RP2T, RP 14C, RP 500, RP 521, 620, RP 2003

xxv)  ASTM 330 Specification for Lightweight Aggregates for Structurd Concrete

xxvi) CSA $474-94 Concrete Structures (Offshore Structures)

xxvii) NACE RP0O176-94

xxviii) NFPA 59 A Sandard for Production, Sorage and Handling of Liquefied Natural Gas

Note: The requirements of the IMO “ International Code for the Construction and Equipment of Ships Carrying Liquefied
Gases in Bulk” are incorporated within requirements of the ABS Steel Vessel Rules.

ABSis prepared to consider other gppropriate alternative methods and recognized codes of practice.
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FOUNDED 1862

cHAPTER 2 Requirements for Gravity-Based
Offshore LNG Terminals

SECTION 1 Classification of Gravity-Based
Offshore LNG Terminals

In addition to all of the requirements mentioned in Chapter 1 of this Guide, the following
requirements are applicable to gravity-based offshore LNG terminals.

1 ABS Class Symbols and Notations

1.1 Class Notations

Offshore LNG terminds that have been buiilt, instaled and commissioned to the satisfaction of the
Surveyors to ABS to the full requirements of this Guide, where approved by the Committee for
service for the specified design environmental conditions, will be classed and distinguished in the
ABS Record by the symbol A A1, followed by the appropriate notation for the intended service listed
below:

Class notations were chosen to provide a clear description of the function of each configuration using
the following symbols:

Gravity-Based

Liquefaction Fecility

Transfer of LNG (Offloading/L oading)

Gas Processing Facility

Re-Gasification Facility

Storage Facility

Termind without Processing Equipment

G(LNG) PLSO - Gravity-Based LNG Terminds with Gas Processing and Production, Liquefaction,

Storage and Offloading — The terminal receives well gas, processesit and liquefies the natural gas and
condensate for storage and offloading.

G(LNG) ORS - Gravity-Based LNG Storage Terminals with Re-Gasification Facility — The termina
receives LNG from atrading LNG carrier, storesit, re-gasifies and discharges the gas ashore.

G(LNG) SO - Gravity-Based LNG Storage and Offloading Terminds — The terminal receives, stores
and offloads LNG in alightering operation

A "W X0V TOTOr
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Section 1 Classification of Gravity-Based Offshore LNG Terminals 2-1

1.3 A AMCC and A AMCCU Notations

Automatic or remote control and monitoring equipment/machinery that have been constructed and
installed to the satisfaction of the Surveyors to this Bureau and to the full requirements of the ABS
Guide for Automatic or Remote Control and Monitoring for Machinery and Systems (other than
propulsion) on Offshore Installations, when found satisfactory after trid and approved by the
Committee, will be classed and distinguished in the Record by the notation A AMCC. Where it is
intended that the machinery be controlled and monitored from a remote control and monitoring center
located outside the machinery space(s), a Class notation A AMCCU will be assigned. It should be
noted that the above notations do not cover the instrumentation and control systems for any process
systems.

1.5 Application of Class Notations

The class notations described above cover the following components:

i) Gravity-based offshore LNG terminas including the termind’s principal structure,
equipment, machinery and al eectricad systems under one of the notations in 2-1/1.1 above,
subject to the requirements of this Guide.

i) Foundations in accordance with the requirements of this Guide.

iii) Gas processing, production and liquefaction facilities according to the requirements of this
Guide and the gpplicable sections of the Facilities Guide.

iv) LNG storage facilities (Containment Systems) in accordance with the requirements of this
Guide and the gpplicable sections of Part 5 of the Steel Vessel Rules.
V) Inlet and outlet facilities in accordance with the requirements of this Guide.

vi) LNG and GNG (Gaseous Natural Gas/LNG vapor) handling systems in accordance with the
requirements of this Guide and the applicable sections of Part 5 of the Stedl Vessel Rules.

vii) Re-gasification facilities in accordance with the requirements of this Guide.

viii)  Safety systemsin accordance with the requirements of this Guide.

iX) Helicopter landing area in accordance with the requirements of this Guide and the gpplicable
sections of the Steel Vessel Rules.
TABLE 1
Terminal Configuration
Gas Station |Importand| Risers [Min. System)
Structure | Sorage Processin Liquefaction|Gasification| Keeping Export and Compliance
9 Foundation| Systems |FlowLines| Required
GLNGPLSO X X X X - X X Optional X
GLNGLLSO X X - X X X X Optional X
GLNG)ORS X X - - X X X Optional X
GLNG)SO X X - - - X X Optional X
GLNGT X X - - - X X - X
Notes:

P = Process

L = Liquefaction

S = Storage

O = Transfer of LNG (Offloading/L oading)

R = Re-gasification

T = Terminal (no process equipment)
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3 Plans and Data to be Submitted

Plans and data to be submitted for design review shal be submitted at least in triplicate; one copy for
return to the submitter, one copy retained by ABS engineering office, and one copy for the use of the
attending Surveyor. Full size prints of documents are preferred. If it is not feasible, al reduced prints
must be clearly legiblein all detals. Proceeding paragraphs of this Subsection “Plans and Data to be
Submitted” cover submittals for full variety of Class Notations. The actua extent of plans and data to
be submitted depend upon the equipment, machinery and systems installed on the termina and
requested for Classification by the Owner.

3.1 Design Plans and Data for Structures

Plans showing the scantlings, arrangements and details of the principa parts of the hull structure of
each terminal to be built under survey are to be submitted and gpproved before the work of
construction has commenced. These plans are to clearly indicate the scantlings, joint detals and
welding, or other methods of connection. In generd, plans are to be submitted that include the
following, where applicable:

++ Arrangement plans, eevations and plan views clearly showing in sufficient detail the overdl
configuration, dimensions and layout of the structure, its facilities and foundation

++ Layout plans indicating the | ocations of equipment and locations of the equipment loads and other
design deck |oads, fender loads, etc., which are imposed on the structure

++ Structurd plans indicating the complete structurd arrangement, dimensions, member sizes,
plating and framing, materid properties and details of connections and attachments; for concrete
structures, plans indicating generd notes about materials and workmanship, arrangements and
detdls of reinforcement, typica details of concrete cover, the location and detail of construction
joints, waterstops, etc.

++ Fileplansindicating arrangements, nomina sizes, thicknesses and penetration
++»  Welding details and procedures, and schedule of nondestructive testing
++ Corrosion control systems

++ Structurd plans indicating the complete arrangements of structures, such as helidecks, crane
pedestals, equipment foundations and manner of reinforcement, fendering, various houses and
other structures which are not normaly considered vital to the overdl structural integrity of the
offshore structure

*+ Various information in support of novel features utilized in the offshore structure design such as
hydrostatic and stability curves, elements of any mooring system, etc.

3.1.1 Site Condition Reports

The site condition reports are to be submitted. For details, refer to 1/1.11.1 of the Offshore
Installation Rules. The principa purpose of these reports is to demonstrate that site conditions
have been evaluated in establishing design criteria Among the items to be discussed are:

)] Environmental conditions of waves, winds, currents, tides, water depth, air and sea
temperature and ice

i) Seabed topography, stability and pertinent geotechnica data
iii) Seismic conditions
Where gppropriate, data established for a previous instdlation in the vicinity of the

installation proposed for classification may be utilized if acceptable in the opinion of the
Bureau.
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3.1.2 Design Data and Calculations

Information is to be submitted for the termind that describes the methods of design and
anaysis which were employed to establish its design. The estimated design service life of a
termind is aso to be stated. Where model testing is used as a basis for a design, the
gpplicability of the test results will depend on the demonstration of the adequacy of the
methods employed, including enumeration of possible sources of error, limits of gpplicability
and methods of extrgpolation to full-scae data. Preferably, procedures should be reviewed
and agreed upon before moded testing is done.

As required in subsequent Sections, cdculations are to be submitted to demonstrate the
sufficiency of the proposed design. Such caculations are to be presented in alogica and well-
referenced fashion employing a consistent system of units. VWhere the cdculations are in the
form of computer anaysis, the submitta is to provide input and output data with computer-
generated plots for the structurad model. A program description (not listings), user manuds
and the results of program verification sample problems may be required to be submitted.

3.1.3 Plans or Specifications

Plans or specifications depicting or describing the arrangements and detail s of the major items
of the termind are to be submitted for review or goprova in atimely manner.

Documentation to facilitate the survey of concrete qudity, as applicable to the Qudity
Control Plan (QCP) (see 2-3/3.5 for details), is to be submitted for approvd.

Detdled procedural descriptions and design calculations covering dl phases of the
construction, transportation and instalation of the gravity-based structure are to be submitted
prior to the work being done.

Where deemed appropriate, and when requested by the Owner, a schedule for information
submittal and plan gpprovad can be jointly established by the Owner and the Bureau. This
schedule, which the Bureau will adhere to as far as reasonably possible, is to reflect the
construction schedule and the complexity of the termind as it affects the time required for
review of the submitted data

3.1.4 Information Memorandum

An information memorandum on the termind is to be prepared and submitted to the Bureau.
The Bureau will review the contents of the memorandum to establish consistency with other
data submitted for the purpose of obtaining classification. The Bureau will not review the
contents of the memorandum for their accuracy or the features described in the memorandum
for their adequacy.

An information memorandum is to contain, as gppropriate to the terminal, the following:
++ Siteplanindicating the general features at the site and the exact location of the terminal.

*» Environmenta design criteria, including the recurrence interval used to assess
environmenta phenomena (2-2/1.1).

++ Fans showing the generd arrangement of the termind.

++ Description of the safety and protective systems provided.

*+ The number of personnel to be normaly stationed at the termind.

++ Listing of governmenta authorities having cognizance over thetermind.
o+ Listing of any novel features.

++ Brief description of any monitoring proposed for use on the termind.

++ Description of transportation and instal ation procedures.
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3.3 Design Plans for LNG Containment System, LNG and GNG Handling Systems

The following plans, calculations and information, as gppropriate, are to be submitted in addition to
those required by Section 1-1-7 of the Seel Vessel Rules:

o+ Full particulars of the intended cargo including maximum vapor pressure, minimum and
maximum temperature, and loading and storage procedures.

++ Generd arrangement plans of the termina showing the position of the following:

i) Cargo containment system, cargo tanks, fuel oil, water balast and other tanks and void
spaces.

i) Manholes and any other opening of the cargo tanks.

iii) Doors and other openings in cargo pump and compressor rooms and other gas-dangerous
rooms.

iv) Ventilation ducts of cargo compressor rooms and other “ gas-dangerous’ spaces.

)] Door, ar-locks, manholes, ducts and other openings for “non-gas-dangerous’ spaces
which are, however, adjacent to the cargo area.

vi) Cargo piping, both liquid and gaseous phases, |ocated under and above deck.

vii) Vent piping and gas-freeing piping and protective devices such as flame screens, etc.
fitted at the outlet end of the vents etc.

viii)  Gas-dangerous spaces.

++ Hans of the termind structure in way of the cargo tanks, including the instdlation of attachments,
accessories, internd reinforcements, saddles for support and tie-down devices.

++ Hans of the structure of the cargo containment system, including the installation of attachments,
supports and attachment of accessories. Detaled construction drawings together with design
caculations for the pressure boundary, tank support arangement and andysis for the load
distribution. Anti collision, chocking arrangement and design caculations.

++ Distribution of the grades and of the types of sted proposed for use in the structures of the
terminal together with the caculation of the temperatures on dl of the structures which can be
affected by the low temperatures of the cargo.

++ Results of direct calculations of the stresses in the cargo contanment sy stem.
++ Specifications and plans of the insulation system and caculation of the heat ba ance.
++ Thermd heat andysis determining the LNG boil-off rate from the storage tanks.

++ Cdculations to show the means provided for handling the boil-off gas from storage tanks without
causing overpressurization in the tanks.

++ Procedures and cal culations of the cooling down, loading and unloading operations.

++ Loading and unloading systems, venting systems and gas-freeing systems, as well as a schematic
diagram of the remote controlled vave system.

++ Detalsand instalation of the safety vaves and relevant calculations of their relieving capacity.

++ Details and instdlation of the various monitoring and control systems, including the devices for
measuring the leve of the cargoes in the tanks and the temperatures in the containment sy stem.

++ Schematic diagram of the ventilation system indicating the vent pipe sizes and height of the
openings above the main deck.
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3.5
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Schematic diagram of the refrigeration system together with the calculations concerning the
refrigerating capacity for are-liquefaction plant, if provided.

Details of the dectrica equipment instaled in the cargo area and of the electrica bonding of the
cargo tanks and piping.

Where fitted, plans and specifications relative to the use of the cargo as fud for boilers and
internd combustion engines (general instalations;, schematic diagram of the fuel-gas lines with
the indication of dl of the vaves and safety devices, compressors of the fuel gas and relevant
engines, fuel-gas heaters and pressure vessdl s, install ation of the burners of the fuel-gas and of the
fud oil; electrical bonding systems).

Details of testing procedures of cargo tanks and liquid and vapor systems.

Diagram of inert-gas system or hold-space environmental-control system.

Diagram of gas-detection system.

Jettison arrangements, if provided.

Details of dl cargo and vapor handling equipment.

Welding procedure for LNG storage tanks and LNG and GNG piping systems.

Emergency shutdown arrangements.

Construction details of cargo and booster pumps and compressors including materid
specification.

Hazardous areas drawing showing access, openings, vent outlets.

De-watering and ballast arrangement for the cargo area.

Design Plans for Process Facilities, Support and Safety Systems

3.5.1 Process and Re-Gasification Facilities

*+ The process system description.

++ Project specification and overall process concept evduation.
++ Process flow sheets.

++ Heat and mass ba ance.

++ Equipment layout drawings.

++ Areacdlassification and ventilation drawings.

++ PFiping and Instrument Diagrams (P&1Ds).

++ Safety Andysis Function Evauation (SAFE) charts.

++ Shut down and emergency shut down system (to include a hazard andysis and Failure
Modes and Effects Andysis (FMEA) to identify criticad components).

++ Pressurerdief and depressurization systems.
*+ Flare and vent systems.
++ Spill containment, closed and open drain systems.

*» Process equipment documentation including caculations showing suitability of all
pressurized components in the system to withstand the maximum design pressure that a
specific component islikely to encounter in service
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*+ Process piping systems.
++ Packaged process units.

++ The monitoring and control system for the entire system pressure regulation and gas
dispersion system (to include cdculations for sizing of the venting system and the relief
vave) radiant heat anaysis to demonstrate that the radiant heat intensity at any deck level
or location where norma maintenance or operating activity could teke place is not
exceeding APl RP 521 recommendations.

3.5.2 Process Support and Service Systems
++ PFiping and Instrument Diagrams (P&1Ds) for each system.
++ Equipment documentation.
++ Process support piping specifications.
++ Specifications and data sheets for internd combustion engines and turbines
++ Specifications and data sheets for cranes (Optiond).
++ Marine support systems as required by the ABS Rules gpplicable to the type of terminal.

3.7  Electrical Installations
++ Electrica one-line diagrams.
++ Short-circuit current caculations.
++ Coordination study.
++ Specifications and data sheets for generators and motors.
++ Specifications and data sheets for distribution transformers.
++ Detals of storage batteries.
++ Details of emergency power source.
++ Standard details of wiring cable and conduit instd |l ation practices.
++ Switchboards and distribution pandl.
++ Pane board.

++ |nstalationsin classified areas.

3.9 Instrumentation and Control Systems
++ Generd arrangements.
++ Data sheet.
++ Schematic drawings — Electrica systems.
++ Schematic drawings — Hydraulic and pneumatic systems.

*+ Programmable electronic systems.
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3.11 Fire Protection and Personnel Safety
*+ Firewater system.
*+»  Water spray (Deluge) systems for any deckhouse, superstructure and manifold areas.
++»  Weater spray (Deluge) systems for process equipment.
++ Dry powder system for LNG storage tank area
++ Fixed fire extinguishing systems.
++ Paint lockers and flanmable materia storerooms.
*+ Emergency control stations.
++ Portable and semi-portable extingui shers.
++ Fire and gas detection and alarm systems.
++ Fire and gas cause and effect chart.

++ Structurd fire protection (which indicates classification of dl bulkheads for quarters section,
machinery spaces and processing facilities).

++ Heating Ventilation and Air Conditioning (HVAC) plan [including Air Handling Unit (AHU)]
location, duct layout, duct construction and bulkhead penetration details.

++ Joiner detal arrangement and structural fire protection materid certification.
++ Guardrails.
++ Escape routes (may be included on thefire control plan or separate plan).
++ Lifesaving appliances and equipment plan (escape routes must be indicated).
*+ [Insulation of hot surfaces.
*+ Fire and explosion hazard analysis.
*+ Due to the varying configurations of the project, some portions of these requirements may not be
goplicable.
3.13 Installation Procedures

*+ Procedures for loading sections of the terminal structure, deck area, process modules decks and
topsides.

*+ Procedures for carying out dl instdlation work offshore including foundation preparation,
platform installation and completion.

3.15 Start-up and Commissioning Manual
*+ Provisions/procedures for start-up.

e+ Manud/procedures for commissioning trials.
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cHAPTER 2 Requirements for Gravity-Based
Offshore LNG Terminals

SECTION 2 Design of Gravity-Based Offshore
LNG Terminals

1 Environmental Loading and Design Basis

1.1 Environmental and Related Conditions

1.1.1 General

The minimum recurrence interval used to establish the magnitude of the Design
Environmental Condition is 100 years, except where the use of a shorter recurrence interva
produces higher magnitude load effects. As applicable, when a Nationa Authority having
jurisdiction over the LNG terminal specifies the use of a lower return period, this will be
specidly considered.

1.1.2 Environmental Conditions

The LNG termina is to be designed for the site-specific environmental conditions specified in
Part 3 of the Offshore I nstallations Rules. |n addition to the Design Environmental Conditions
mentioned above, the designer is to specify any limiting Operating Environmental
Conditions. These are sets of characteristic parameters for the environmenta factors that need
to be limited so that the safe performance of an operation or function is not compromised.
Such operations may include, as appropriate, transportation and instalation of the LNG
termina structure itself and for conditions after the LNG termind structure' s instdlation
(berthing and mooring of cargo and supply vessels, cargo transfer, personnel transfer, fud ail
transfer etc.). These sets of conditions are herein referred to as Operating Environmental
Conditions.

1.1.3 Environmental Factors to be Considered

In generd, the design of the LNG terminal will require investigation of the following
environmental factors, as appropriate to the type of termina structure and the terminal’s

installation site:
)] Waves
i) Wind
iii) Currents
iv) Tides and storm surges
)] Air and seatemperatures
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vi) Ice and snow
vii) Marine growth
viii)  Selsmicity
iX) Seaice
Other phenomena, such as tsunamis, submarine slides, seiche, abnorma composition of ar
and water, ar humidity, sdinity, ice drift, icebergs, ice scouring, etc. may require
investigation depending upon the specific instdlation site.
The required investigation of seabed and soil conditions is described in Section 3/6 of the
Offshore Install ations Rules.

1.3 Design Basis

30

The design of the unit and the facilities on the instalation for gas processing, liquefaction, storage,
re-gasification including importing of raw gas or LNG and exporting of processed gasor LNG isto be
in accordance with the criteria defined in this Guide, including any additional prevention or mitigation
safeguards identified in the risk assessment required in 2-2/3 of this Guide.

In addition to the requirements mentioned above, it is dso the responsibility of the designer, owner
and operator to comply with any additiona requirements that may be imposed by the flag state or the
coastd state or any other jurisdictions in the intended area of deployment and operation. This would
include requirements for importing and exporting pipelines.

The complete basis for the design is to be stated in the operations manud and is to include the
intended location, the envelope of environmenta operating conditions and the storage capacities and
throughputs of the production/re-gasification systems.

Risk Assessment

A Risk Assessment shal be carried out to identify significant hazards and accident scenarios that may
affect the installation or any part thereof, and to consider the benefit of existing or potentia risk
control options.

The objective of the risk assessment is to identify areas of the design that may require the
implementation of risk control measures to reduce identified risk(s) to an acceptable level. For this
purpose, a systematic process is to be applied to identify situations where a combination or sequence
of events could lead to undesirable consequences such as property damage, personnegl safety and
environmental damage.

Therisk assessment shal consider, as a minimum, the following events:

i) Damage to the primary structure due to extreme weather, impact/collision, dropped objects,
helicopter collision, exposure to unsuitably cold temperatures, exposure to high radiant heat

i) Fire and explosion

iii) Loss of primary liquid containment (for a duration to be determined based on an gpproved
contingency plan)

iv) LNG leskage

)] Release of flammable or toxic gas to the atmosphere or inside an enclosed space
Vi) Roll-over (thermodynamic instability due to LNG stratification)

vii) Loss of ability to offload LNG or discharge gas ashore

viii)  Loss of any one critical component in the process system

iX) Loss of dectricad power
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The identified risk control options (prevention and mitigation measures) deemed necessary to be
implemented should be considered part of the design basis of the terminal.

ABS recommends that early in the project a risk assessment plan be developed, documented and
submitted to the Bureau for review prior to conducting the risk assessment. During review of the plan,
an agreement will be reached on the extent of Bureau participation and/or monitoring of project-
related risk studies. The Bureau's participation in and/or monitoring of key tasks (e.g. Hazard
| dentification meetings) is necessary in order to establish a minimum level of confidence on the risk
assessment resullts.

5 Structure — Gravity-Based Terminal

This Section defines the generd design requirements and load type definitions of steel or concrete
gravity-based offshore LNG terminds.

The ABS Offshore I nstallations Rules, directly and by reference to other standards, present the criteria
deemed most agpplicable to the structura design of offshore LNG terminas. Magor portions of the
structurd criteria from these ABS standards are excerpted and modified below to reflect envisioned
LNG termina service. This has been done for the convenience of users and to concisely present in
this Guide the main structurd design and construction features included in the scope of Classification
and the criteria to be gpplied. Reference should be made to the aforementioned Offshore Installations
Rules for additional background on the referenced criteria.

In the design criteria presented below, it is assumed that the structurd eements and the sesbed
foundation soil that resist the specified loads will not be exposed directly to the LNG and its
cryogenic temperature.

5.1 General Design Requirements and Load Type Definitions

5.1.1 Analytical Approaches

51.1(a) Format of Design Specifications. The design requirements of this Guide are
generdly specified in terms of aworking stress (also cdled ‘dlowable stress') format for steel
structures and an ultimate strength format for concrete structures. In addition, this Guide
requires that consideration be given to satisfying the serviceability of structure reative to
deflection, vibration and, in the case of concrete, cracking.

ABS will give specid consideration to the use of aternative specification formats such as
those based on probabilistic or semi-probabilistic limit state design concepts.

5.1.1(b) Loading Formats. Either a deterministic or spectra format may be employed to
describe various load components. When a static gpproach is used, it is to be demonstrated,
where relevant, that consideration has been given to the generd effects of dynamic
amplification. The influence of waves, other than the highest waves, is to be investigated for
their potentia to produce maximum pesk stresses due to resonance with the structure.

When considering an earthquake in seismicaly active areas, a dynamic andysis is to be
performed. A dynamic anadysisis aso to be considered to assess the effects of environmenta
or other types of |loads where dynamic amplification is expected. When a fatigue andysis is
performed, a long-term distribution of the stress range with proper consideration of dynamic
effects is to be obtained for relevant loadings anticipated during the design life of the termind
[see 2-2/5.3.7 and 2-2/5.5.5(d)].
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5.1.1(c) Combinations of Loading Components. Loads imposed during and after instalation
are to be taken into account. In consideration of the various |oads described in 2-2/5.1.4, loads
to be considered for design are to be combined consistent with their probability of
simultaneous occurrence. However, earthquake loadings may be applied without
consideration of other environmenta effects unless conditions at the site necessitate their
inclusion. If site-specific directional data are not obtaned, the direction of applied
environmental loadsis to be such as to produce the highest possible influence on thetermind.

Loading combinations corresponding to conditions after instalation are to reflect both
operating and design environmenta loadings (2-2/1.1). Reference is to be made to 2-2/5.3,
2-2/5.5 and 2-2/5.7 regarding the minimum load combinations to be considered. The Operator
is to specify the operating environmenta conditions and the maximum tolerable
environmental loads during instalation.

5.1.2 Overall Design Considerations

5.1.2(a) Air Gap. Anair gap of at least 1.5 m (5 ft) is to be provided between the maximum
wave crest elevation and the lowest protuberance of the superstructure for which wave forces
have not been included in the design. After accounting for the initid and expected long-term
settlements of the structure due to consolidation (and possibly regiona subsidence in a
hydrocarbon or other reservoir area), the design wave crest dlevation is to be superimposed on
the still water level and consideration is to be given to wave run-up, tilting of the structure
and, where gppropriate, tsumanis.

5.1.2(b) Long-Term and Secondary Effects. Consideration is to be given to the following
effects, as gppropriate, to the planned structure:

)] Local vibration due to machinery, equipment and vortex shedding.

i) Stress concentrations at critica joints, openings and any location where stress risers
may occur due to discontinuities in stress flow (e.g., appurtenance attachments).

iii) Secondary stresses induced by large deflection (P- - €ffects).
iv) Cumulative fatigue.

V) Corrosion.

vi) Abrasion duetoice.

vii) Freeze-thaw action on concrete and coatings.

viii)  Differentid settlement and rocking.

iX) Water migration into void and/or dry balast areas

5.1.2(c) Reference Marking. For large or complex terminds, consideration should be given
to instaling permanent reference markings during construction to facilitate future surveys.
Where employed, such markings may consist of weld beads, meta or plastic tags or other
permanent markings. In the case of a concrete termind, markings may be provided using
suitable coatings or permanent lines molded into the concrete.

5.1.2(d) Zones of Exposure. Measures taken to mitigate the effects of corrosion are to be
specified and described in terms of the following definitions for corrosion protection zones.

++ Submerged Zone. That part of the instalation below the splash zone.

oo Slash Zone. The part of the installation contaning the areas above and below the still
water levd which ae regulaly subjected to wetting due to wave action.
Characteristicaly, the splash zone is not easily accessible for field painting, nor protected
by cathodic protection.

++ Atmospheric Zone. That part of the instalation above the splash zone.

32 ABS GUIDE FOR BUILDING AND CLASSING OFFSHORE LNG TERMINALS - 2004

BW006889



Chapter 2  Requirements for Gravity-Based Offshore LNG Terminals
Section 2 Design of Gravity-Based Offshore LNG Terminals 2-2

Additiondly, for terminals located in areas subject to floating or submerged ice, that portion
of the structure which may reasonably be expected to come into contact with floating or
submerged iceis to be designed with consideration for such contact.

5.1.2(e) Access for Inspection. In the design of the terminal, consideration should be given
to providing access for inspection during construction and, to the extent practiceble, for
survey after construction.

5.1.3 General Design Considerations for Concrete or Steel Gravity Terminals

5.1.3(a) Positioning. The procedure for transporting and positioning the structure and the
accuracy of measuring devices used during these procedures are to be documented.

5.1.3(b) Repeated Loadings. Effects of repeated loadings on soil properties, such as pore
pressure, water content, shear strength and stress-strain behavior, are to be investigated.

51.3(c) Soil Reactions. Soil reactions against the base of the structure and possible
differentid settlements during and after installation are to be investigated. Consideration
should be given to the occurrence of point loading caused by sea bottom irregularities.
Suitable grouting between base slab and sea floor can be employed to reduce concentration of
loads.

5.1.3(d) Terminal Operation. The expected loads and other demands that will be acting on
the LNG Termind as aresult of the need to berth and moor vessels are to be considered in the
design. These may include vessel breasting and mooring loads, the presence of fenders and
the additionad hydrodynamic and gravity loads that they bring, the need to support bollards
and other mooring hardware, etc.

5.1.3(e) Maintenance. The strength and durability of construction materials is to be
mantained. Where sulphate attack is anticipated, as from stored oil, adequate mitigation
methods are to be employed.

5.1.3(f) Reinforcement Corrosion. Means to minimize reinforcing steel corrosion are to be
considered and may include the use of high chromium and low carbon sted.

5.1.3(g) Instability. Instability of structurd members due to submersion is to be considered,
with due account for second-order effects produced by factors such as geometricad
imperfections.

5.1.3(h) Horizontal Siding. Where necessary, protection against horizonta sliding along the
sea floor is to be provided by means of skirts, shear keys or equivadent means.

5.1.3(i) Dynamic Analysis. Where dynamic effects are significant to the structural design,
dynamic andysis, including simulation of wave-structure response and soil-structure
interaction, should be carried out.

5.1.3() Long Term Resistance. The long-term resistance to abrasion, cavitation, freeze-thaw
durability and strength retention of the concreteis to be considered.

5.1.3(k) Negative Buoyancy. Provision is to be made to maintain either adequate negative
buoyancy or the functiona equivaent such as tension piles attached at al times to resist the
uplift forces from submergence, waves, currents and overturning moments.
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5.1.4 Types of Loads

34

Loads applied to an offshore termind are, for purposes of this Guide, categorized as follows.

5.1.4(a) Dead Loads. Dead loads are loads that do not change during the mode of operation
under consideration. Dead loads include the following:

i) Weight in ar of the structure including, as gppropriate, the weight of the principa
structure (e.g., cassons, gravity foundation, piling), weight of the internd LNG
contanment structure, grout, module support frame, decks, modules, stiffeners,
piping, helicopter deck, skirt, columns and any other fixed structurd parts.

i) Weight of permanent balast and the weight of permanent machinery.

iii) External hydrostatic pressure and buoyancy cadculated on the basis of the still-water
level.

iv) Static earth pressure.

5.1.4(b) Live Loads. Live loads associated with the norma operation and uses of the
structure are loads which may change during the mode of operation considered. Though
environmental loads are live loads, they are categorized separately [see 2-2/5.1.4(d)]. Live
loads acting after construction and instd | ation include the following:

)] The weight of temporary equipment which can be removed
i) The weight of crew and consumable supplies

iii) Fluids in the vessals and pipes during operation

iv) Fluids in the vessals and pipes during testing

V) Theweight of fluidsin storage and balast tanks

vi) The forces exerted on the structure due to termind operations, e.g., LNG cargo vessel
berthing and mooring

vii) The forces exerted on the structure during the operation of cranes and vehicles

viii)  The forces exerted on the structure by vessels moored to the structure or accidentd
impact consideration for a typica supply vessd that would normally service the
installation

iX) The forces exerted on the structure by helicopters during take-off and landing or
while parked on the structure

Where applicable, the dynamic effects on the structure of the listed items are to be taken into
account. Where gppropriate, some of the items of live load listed above may be adequately
accounted for by designing decks, etc. to a maximum, uniform area load as specified by the
Operator, or past practice for similar conditions.

Live loads occurring during transportation and instdlation are to be determined for each
specific operation involved, and the dynamic effects of such loads are to be accounted for as

necessary.

5.1.4(c) Deformation Loads. Deformation loads are loads due to deformations imposed on
the structure. The deformation loads include those due to temperature variations (e.g., hot or
cold hydrocarbon or process fluid storage) leading to thermal induced stress in the structure
and, where necessary, loads due to soil displacements (e.g., differential settlement or laterd
displacement) or due to deformations of adjacent structures. For concrete terminds,
deformation loads due to prestress, creep, shrinkage and expansion are to be taken into
account.
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5.1.4(d) Environmental Loads. Environmentd loads are loads due to wind, waves, current,
ice, show, earthquake and other environmenta phenomena. The characteristic parameters
defining an environmental |oad are to be appropriate to the instdlation site and in accordance
with the requirements of 2-2/1.1 of this Guide. Operating environmentd |oads are those |oads
derived from the parameters characterizing operating environmenta conditions. Design
environmenta |oads are those loads derived from the parameters characterizing the design
environmenta condition.

The combination and severity of design environmenta loads are to be in accordance with
2-2/1.1 of this Guide.

Environmenta loads are to be applied to the structure from directions producing the most
unfavorable effects on the structure, unless site-specific studies provide evidence in support of
a less stringent requirement. Directiondity may be taken into account in gpplying the
environmental criteria

Earthquake loads and loads due to accidents or rare occurrence environmental phenomena
need not be combined with other environmental loads, unless site-specific conditions indicate
that such combinations are gppropriate.

5.1.4(e) Other Loads. For deck mounted equipment — for use in the preliminary design of
deck transverses and girders that are directly resisting the reaction forces and when the
Bureau permits it in lieu of a more comprehensive method, the approach presented in
Appendix 2, Section 7 of the FPI Guide may be used.

5.3 Gravity Steel Terminals

5.3.1 General

5.3.1(a) Materials. The requirements of this Paragreph are intended for terminas
constructed of sted, manufactured and having properties as specified in Section 2/1 of the
Offshore Installations Rules. Where it is intended to use stedl or other materids having
properties differing from those specified in Section 2/1 of the Offshore Installations Rules,
their applicability will be considered subject to a review of the specifications for the
dternative materials and the proposed methods of fabrication.

5.3.1(b) Corrosion Protection. Materids are to be protected from the effects of corrosion by
the use of a corrosion protection system including the use of coatings. The system is to be
effective from the time the termind is initidly placed on site. Where the sea environment
contains unusual contaminants, any specia corrosive effects of such contaminants are also to
be considered. For the design of protection systems, reference is to be made to the Nationd
Association of Corrosion Engineers (NACE) publication RP 0176-94, or other appropriate
references.

5.3.1(c) Sed-Concrete Hybrid Structures. The sted portions of a steel-concrete hybrid
structure are to be designed in accordance with the requirements of 2-2/5.3 of this Guide, and
the concrete portions are to be designed as specified in 2-2/5.5. Any effects of the hybrid
structure interacting on itself in areas such as corrosion protection should be considered.

5.3.1(d) Sted-Concrete Composite Structures. Steel-Concrete composite structures are to be
designed in accordance with 2-2/5.3 of this Guide and the AISC, “ Allowable Stress Design”.

5.3.2 General Design Criteria

Steel terminals are to be designed and anayzed for the loads to which they are likely to be
exposed during construction, installation and in-service operations. To this end, the effects on
the structure of a minimum set of loading conditions, as indicated in 2-2/5.3.3, are to be
determined, and the resulting structura responses are not to exceed the safety and
servicesbility criteria given below.
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5.3.3

534

5.3.5

The use of design methods and associated safety and servicesbility criteria other than those
specificaly covered in this Section is permitted where it can be demonstrated that the use of
such dternative methods will result in a structure possessing alevel of safety equivaent to or
greater than that provided by the direct goplication of these requirements.

Loading Conditions

Loadings that produce the most unfavorable effects on the terminad during and after
construction and instalation are to be considered. Loadings to be investigated for conditions
after instdlation are to include at least those relating to both the realistic operating and design
environmenta conditions combined with other pertinent |oads in the following manner.

Operating environmental loading combined with dead and maximum live |ocads appropriate to
the function and operations of the terminal.

Design environmental |oading combined with dead and live |oads appropriate to the function
and operations of the termina during the design environmental condition.

For terminals located in seismicdly active areas, earthquake loads are to be combined with
dead and live loads gppropriate to the operation and function of the terminal which may be
occurring at the onset of an earthquake.

Structural Analysis

5.3.4(a) The nature of loads and loading combinations as well as the loca environmenta
conditions are to be taken into consideration in the selection of design methods. Methods of
analysis and their associated assumptions are to be compatible with the overdl design
principles. Linear, elastic methods (working stress methods) can be employed in design and
andysis, provided proper measures are taken to prevent generd and locd buckling failure,
and the interaction between soil and structure is adequatdly treated. VWhen assessing structura
instability as a possible mode of falure, the effects of initial stresses and geometric
imperfections are to be taken into account. Construction tolerances are to be consistent with
those used in the structural stability assessment.

5.3.4(b) Dynamic effects are to be accounted for if the wave energy in the frequency range of
the structurd naturd frequencies is of sufficient magnitude to produce significant (greater
than 15% of the static loads) dynamic response in the structure. In assessing the need for
dynamic anayses, information regarding the naturd frequencies of the structure in its
intended position is to be obtaned. The determination of dynamic effects is to be
accomplished either by computing the dynamic amplification effects in conjunction with a
deterministic anadysis or by arandom dynamic anaysis based on a probabilistic formulation.
In either case, the andysis is to be accompanied by a statistical description and evauation of
the relevant input parameters.

Allowable Stress Approach

When a design is based on a working stress method [2-2/5.1.1 and 2-2/5.3.4(3)], the safety
criteria are to be expressed in terms of appropriate basic alowable stresses in accordance with
requirements specified below.

5.3.5(a) Controlling Reference Standards

i) For stiffened and unstiffened flat plate or cylindricad shell structure, the alowable
stresses are as specified in the AP RP 2T with element strength as defined in the AF
Bulletins 2V or 2U for flat plate or cylindrica shell structure, respectively.

i) For tubular elements and their connections (eg., jacket type construction), the
dlowable stresses are as specified inthe APl RP 2A.
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iii) For structural members and loadings covered by Part 5 of the American Institute of
Steel Construction (AISC) Manual of Sted Construction, ASD, with the exception of
earthqueke loadings (see 2-2/5.3.5(c) below), the basic dlowable stresses of the
members are to be obtaned using the A1 SC Specification.

iv) Other gpplicable recognized industry standards

5.3.5(b) Where stresses in members/components described in 2-2/5.3.5(a) are shown to be
due to forces imposed by the design environmentd condition acting aone or in combination
with dead and live loads, the basic allowable stresses cited in 2-2/5.3.5(a) may be increased
by one-third, provided the resulting structura member sizes are not less than those required
for the operating environment loading combined with dead and live loads without the one-
third increase in dlowable stresses.

5.3.5(c) When considering loading combinations which include earthquake loads (2-2/5.3.3)
onindividua members or on the overdl structure, the alowable stress may be set equal to 1.7
times the basic dlowable stress of the member.

5.3.5(d) The dlowable stresses specified in 2-2/5.3.5(b) are to be regarded as the limits for
stresses in dl structura parts for the marine operations covered in Section 3/7 of the Offshore
Installations Rules, except for lifting, where the one-third increase in the basic dlowable
stress is not permitted. The lifting analysis should adequately account for equipment and
fabrication weight increase.

5.3.5(e) For any two- or three-dimensiond stress field within the scope of the working stress
formulation, the equivalent stress (eg., the vonMises stress intensity) is to be limited by an
gppropriate dlowable stress less than yield stress, with the exception of those stresses of a
highly locdized nature. In the latter case, locd yielding of the structure may be accepted,
provided it can be demonstrated that such yielding does not lead to progressive collgpse of the
overdl structure and that the general structurd stability is maintained. The dlowable
vonMises stress of the structure is to be 0.6 of the yield strength for the operationa
conditions. A one-third increase in the dlowable stress (i.e,, 0.8 of the yidd strength) is
dlowed for the design conditions.

5.3.5(f) Whenever dastic instability, overdl or locd, may occur before the stresses reach
their basic dlowable levels, gppropriate alowable buckling stresses govern.

5.3.5(g) Mooring between Terminal and Vessael. The local foundation structure and vesse
structure are to be checked for the given mooring loads using an gppropriate engineering
method such as FEA. The operating mooring load is defined as the maximum load imposed
on the mooring lines between the terminal and the maximum size vessd for the operating
environmental condition and the termind, unless a smadler vesse is apt to impose higher
mooring loads under the influence of the operating wind, wave, current and tides. Data and
calculations are to be submitted to establish the vaidity of this operating mooring load.
Safety factors for the mooring lines between the terminal and vessel are to comply with 3/4.9
of the Rules for Sngle Point Moorings.

When a rigid mooring structure is used as the mooring structure between the terminad and
vessel, the connecting structures are to comply with 3/5.5 of the Offshore I nstallations Rules.

5.3.6 Structural Response to Earthquake Loads

Terminds located in seismicaly active areas are to be designed to possess adequate strength
and stiffness to withstand the effects of a strength level earthquake, as well as sufficient
ductility to remain stable during rare motions of greater severity associated with a ductility
level earthqueke. The sufficiency of the structural strength and ductility is to be demonstrated
by strength and, as required, ductility analyses.
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For a strength level earthquake, the strength analysis is to demonstrate that the structure is
adequately sized for strength and stiffness so as to maintain al nomina stresses within their
yield or buckling limits.

In the ductility andysis, it is to be demonstrated that the structure has the capability of
absorbing the energy associated with the ductility level earthquake without reaching a state of
incrementa collapse.

In all seismically active locations around the world, a seismic report should be submitted that
presents the seismic design parameters in a manner consistent with the gpproach teken in the
RP 2A for developing site-specific criteria

5.3.7 Fatigue Assessment

For structurd components, members and joints where fatigue is a probable mode of failure, or
for which past experience is insufficient to assure safety from possible cumulative fatigue
damage, an assessment of fatigue life is to be carried out. Emphasis is to be given to the
splash zone, areas that are difficult to inspect and repair once the termind is in service, and
areas susceptible to corrosion-acce erated fatigue.

For structura members and joints which require a detailed assessment of cumulative fatigue
damage, the results of the assessment are to indicate a minimum expected fatigue life of a
fatigue design factor (safety factor for fatigue design) times the design life of the terminal.
The fatigue design factor is a factor that is goplied to individud structurad details which
accounts for: uncertainties in the fati gue assessment process, the consequences of failure (i.e,
criticaity) and the relative difficulty of inspection and repair. Section 4, Table 1 of the Guide
for the Fatigue Assessment of Offshore Structures provides specific information on the vaues
of the fatigue design factor. For a terminal located on the outer continental shelf of the United
States, an aternative version of Table 1 is presented in Appendix 3 of the same document.

A spectrd fatigue analysis technique is recommended to calculate the fatigue life of the
terminal. Other rationd andysis methods are also acceptable if the forces and member
stresses can be properly represented. The dynamic effects should be taken into consideration
if they are significant to the structurd response.

5.3.8 Stresses in Connections
Connections of structurd components and members are to be developed to ensure effective
load transmission between joined dements to minimize stress concentration and (as
goplicable) to prevent excessive “punching” shear. Connection detals are aso to be designed
to minimize undue constraints against overal ductile behavior and to minimize the effects of
post-weld shrinkage. Undue concentration of welding is to be avoided.

The design of tubular joints may be in accordance with the APl RP 2A.

5.3.9 Local Structure

Structures that do not directly contribute to the overal strength of the gravity-based offshore
terminal, i.e., their loss or damage would not impair the structural integrity of the offshore
terminal, are considered to be locd structure.

Local structures are to be adequate for the nature and magnitude of applied loads. Allowable
stresses specified in 2-2/5.3.5 are to be used as stress limits, except for those structural parts
whose primary function is to absorb energy, in which case, sufficient ductility is to be
demonstrated.
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5.5 Gravity Concrete Terminals

551 General

5.5.1(a) Materials. Unless otherwise specified, the requirements of this Paragraph are
intended for structures constructed of materids manufactured and having properties as
specified in 2/1 of the Offshore Installation Rules. Where it is intended to use materids
having properties differing from those specified in 2/1 of the Offshore Installation Rules, the
use of such materials will be specidly considered. Specifications for alternative materids,
detail s of the proposed methods of manufacture and, where available, evidence of satisfactory
previous performance are to be submitted for gpprova.

Structurd  lightweight concrete should conform to ACI 213R, “Guide for Structurd
Lightweight Aggregate Concrete’. Lightweight aggregates should conform to the
requirements of ASTM C330, “Specification for Lightweight Aggregates for Structurd
Concrete’.

5.5.1(b) Durability. Materids, concrete mix proportions, construction procedures and qudity
control are to be chosen to produce satisfactory durability for structures located in a marine
environment. Problems to be specificdly addressed include chemical deterioration of
concrete, corrosion of the reinforcement and hardware, abrasion of the concrete, freeze-thaw
durability and fire hazards as they pertain to the zones of exposure defined in 3/3.5.5 of the
Offshore Installation Rules.

Test mixes should be prepared and tested early in the design phase to ensure that proper
vaues of strength, creep, dkdi resistance, etc. will be achieved.

5.5.1(c) Concrete-Sed Hybrid Structures. The concrete portions of a hybrid structure are to
be designed in accordance with the requirements of this Paragraph and the sted portions in
accordance with the requirements of 3/4 of the Offshore Installation Rules. Any effects of the
hybrid structure interacting on itsdf in areas such as corrosion protection should be
considered.

5.5.2 Design Method

5.5.2(a) General. The requirements of this Paragraph relate to the ultimate strength method
of design employing the Limit State Design [or Load and Resistance Factor Design (LRFD)]
format.

5.5.2(b) Load Magnitude. The magnitude of a design load for a given type of loading k is
obtained by multiplying the load, F,, by the gopropriate load factor, ¢, i.e., design load =
cF i

5.5.2(c) Design Strength. In the analysis of sections, the design strength of a given materia
is obtained by multiplying the materid strength, f,, by the appropriate strength reduction
factor, «si.e., design strength = « «f. The strength reduction factor and materia strength of
concrete (f.9 and reinforcement sted (fy) ae defined in 2-2/55.5(c) and 2-2/5.5.6(b),
respectively.

5.5.3 Load Definition

5.5.3(a) Load Categories. The load categories referred to in this Paragraph, i.e., dead loads,
live loads, deformation loads and environmentd |oads are defined in 2-2/5.1.4.

5.5.3(b) Combination Loads. Loads taken in combination for the Operating Environmenta
Conditions and the Design Environmenta Condition are indicated in 2-2/5.5.5(b).
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5.5.3(c) Earthquake and Other Loads. Earthqueke loads and loads due to environmenta
phenomena of rare occurrence need not be combined with other environmenta loads unless
site-specific conditions indicate that such combination is appropriate.

5.5.4 Design Reference
Design considerations for concrete termina s not directly addressed in this Guide are to follow
the requirements of the American Concrete Ingtitute (ACI) 318 and ACI 357R, or equivaent.
5.5.5 Design Requirements
55.5(a) General. The strength of the LNG Termina structure is to be such that adequate
safety exists against falure of the structure or its components. Among the modes of possible
failure to be considered are the following:
i) Loss of overal equilibrium.
i) Failure of criticd sections.
iii) Instability resulting from large deformations.
iv) Excessive plastic or cregp deformation.
The serviceability of the structure is to be assessed. The following items are to be considered
in relation to their potential influences on the serviceability of the structure:
i) Cracking and spalling.
i) Deformations.
iii) Corrosion of reinforcement or deterioration of concrete.
iv) Vibrations.
V) Leakage.
5.5.5(b) Required Strength (Load Combinations). The required strength (U) of the structure
and each member is to be equd to, or greater than, the maximum of the following.
U=12(D+T)+16L,, + 1.3E
U=12(D+T)+ 120, *+ cErax
U=09[D +T)+ 09+ CeErax
inwhich ¢ assumes the following values:
e = 1.3 for wave, current, wind or ice load
e = 1.4 for earthquake |oads
In the preceding equations, the symbols D, T and L represent dead |oad, deformation load and
live load, respectively (see 2-2/5.5.3). The symbol Eg represents operating environmental
loads while E.,, represents design environmental loads. The symbol L., represents
minimum expected live loads, while L, represents maximum expected live loads. Each live
load is to be established with respect to expected environmenta conditions which may limit
or preclude the existence of thelive load.
For loads of type D, the load factor 1.2 is to be replaced by 1.0 if it leads to a more
unfavorable load combination. For loads of type Eq, the load factor 1.3 may be reduced if a
more unfavorable load combination results. For strength evauation, the effects of
deformation load may beignored, provided adequate ductility is demonstrated.
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While the critical design loadings will be identified from the load combinations given above,
the other simultaneoudly occurring load combinations during construction and instalation
phases are to be considered if they can cause critical 1oad effects.

5.5.5(c) Srength Reduction Factors. The strength of a member or a cross section is to be
caculated in accordance with the provisions of 2-2/5.56 of this Guide and it is to be
multiplied by the following strength reduction factor, « »

i) For flexure without tension, « <= 0.90

i) For axial compression or compression combined with flexure.
Reinforced members with spiral reinforcement, « <= 0.70
Other reinforced members (excluding slabs and shells), « «= 0.65

The vaues given above may be increased linearly to 0.90 as « P, decreases from
0.10f A or « P, whichever is smaller, to zero.

foo = specified compression strength of concrete

Ay = gross area of section

P, = axid design load in compression member

P, = axid load capacity assuming simultaneous occurrence of the ultimate

strain of concrete and yielding of tension stedl
Sabs and shells, « <= 0.70
iii) For shear and torsion, » = 0.75
iv) For bearing on concrete, « «= 0.65, except for post-tensioning anchorage bearing.
For bearing on concrete in post-tension anchorage, « «= 0.85.

Alternativdly, the expected strength of concrete members can be determined by using
idealized stress-strain curves and materid factors (¢) given in ACl 357R. The materid

factors gpplied to the stress-strain curves limit the maximum stress to achieve the desired
reliability similar to using the strength reduction factors given above. The strength reduction
factors (+ ¥ and the material factors (c,,) are not to be used simultaneously.

5.5.5(d) Fatigue. The fatigue strength of the structure will be considered satisfactory if under
the unfactored operating loads the following conditions are sati sfied:

i) The stress range in reinforcing or prestressing steel does not exceed 138 M Pa (20,000
psi), or where reinforcement is bent, welded or spliced, 69 M Pa (10,000 psi).

i) There is no membrane tensile stress in concrete and not more than 1.4 MPa (200 psi)
flexural tensile stressin concrete.

iii) The stress range in compression in concrete does not exceed 0.50f »where f_~is the
specified compressive strength of concrete.

iv) Where maximum shear exceeds the dlowable shear of the concrete done, and where
the cyclic range is more than half the maximum alowable shear in the concrete alone,
dl shear is taken by reinforcement. In determining the alowable shear of the concrete
done, the influence of permanent compressive stress may be taken into account.

)] In situations where fatigue stress ranges dlow greater latitude than those under the
serviceability requirements given in 2-2/Table 1, the latter condition shall assume
precedence.
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vi) Bond stress does not exceed 50% of that permitted for static loads. If lap splices of
reinforcement or pretensioning anchorage deve opment are subjected to cyclic tensile
stresses greater than 50% of the dlowable static stress, the lap length or prestressing
development length should beincreased by 50%.

Where the aove nomind vaues are exceeded, an in-depth fatigue andysis is to be
performed. In such an anaysis, the possible reduction of materid strength is to be taken into
account on the basis of gppropriate data (S-N curves) corresponding to the 951" percentile of
specimen surviva. In this regard, consideration is to be given not only to the effects of fatigue
induced by normd stresses, but also to fatigue effects due to shear and bond stresses under
unfactored load combinations.

Particular attention is to be given to submerged areas subjected to the low-cycle, high-stress
components of the loading history.

In prestressed members contai ning unbonded reinforcement, specid attention should be given to
the possibility of fatiguein the anchorages or couplers that may be subject to corrosive action.

Where an andysis of the fatigue life is performed, the expected fatigue life of the termind is
to be at least twice the design life. In order to estimate the cumulative fatigue damage under
variable amplitude stresses, a recognized cumulative rule is to be used. Miner’s rule is an
acceptable method for the cumul ative fati gue damage andysis.

5.5.5(e) Serviceability Requirements

Serviceability. The serviceability of the structure is to be checked by the use of stress-strain
diagrams (2-2/Figure 1 and 2-2/Figure 2) with strength reduction factor, « <= 1.0, and the
unfactored load combination:

U=D+T+L+Ey
Where L isthe most unfavorable live load, and dl other terms are as previously defined.

Using this method, the reinforcing stresses are to be limited in compliance with 2-2/Table 1.
Additiondly, for hollow structura cross sections, the maximum permissible membrane strain
across the walls should not cause cracking under any combination of D, L, T and E,,, using

load factors taken as 1.0. For structures prestressed in one direction only, tensile stresses in
reinforcement transverse to the prestressing steel shall be limited so that the strains at the
plane of the prestressing steel do not exceed D,/Eg where D¢ is as defined in 2-2/Table 1 and

Egisthe modulus of elasticity of reinforcement [see 2-2/5.5.6(b)].

Alternative criteria such as those which directly limit crack width will aso be considered.

Liquid-Containing Structures. The following criteria are to be satisfied for liquid-contaning
structures to ensure adequate design against leskage:

++ Thereinforcing stedl stresses are to be in accordance with 2-2/5.5.5(e) above

*+ The compression zone is to extend over 25% of the wall thickness, or 205 mm (8 in.),
whichever is the lesser

*» There is to be no membrane tensile stress unless other construction arrangements are
made, such as the use of specid barriers to prevent leskage
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TABLE 1
Allowable Tensile Stresses for
Reinforcing Steel and Prestressing Tendons to Control Cracking

Allowable Sress, MPa (ksi)
Stage Loading Reinforcing Prestressing
Seel, f, Tendons, Dps
Construction: where cracking during | All loads on the structure during 160 (23.0) 130 (18.5)
construction would be detrimental to | construction
the completed structure
Construction: where cracking during | All loads on the structure during 210(30.0) or 130 (18.5)
construction is not detrimental to the | construction 0.6 f,, whichever
compl eted structure isless
Transportation and installation All loads on the structure during 160 (23.0) 130 (18.5)
transportation and installation
At offshore site Dead and live loads plus operating 120 (17.0) 75 (11.0)
environmental loads
At offshore site Dead and live |oads plus design 08f,
environmental loads

—h
1

yield stress of the reinforcing steel

—h
1

allowable stress in the reinforcing sted

Des = increase in tensile stress in prestressing steel with reference to the stress at zero strain in the concrete.

5.5.6 Analysis and Design

556(a) General. Generdly, the andysis of structures may be performed under the
assumptions of linearly dastic materids and linearly dastic structurd behavior, following the
requirements of ACI 318 and the additiona requirements of this Subsection. The materid
properties to be used in andysis are to conform to 2-2/5.5.6(b) of this Guide. However, the
indastic behavior of concrete based on the true variation of the modulus of elasticity with
stress and the geometric non-lineerities, including the effects of initia deviation of the
structure from the design geometry, are to be taken into account whenever their effects reduce
the strength of the structure. The beneficid effects of the concret€’ s nonlinear behavior may
be accounted for in the analysis and design of the structure to resist dynamic loadings.

When required, the dynamic behavior of concrete structures may be investigated using a
linear structurd model, but soil-structurd impedances are to be taken into account. The
analysis of the structure under earthquake conditions may be performed under the assumption
of elasto-plastic behavior due to yielding, provided that the requirements of 2-2/5.5.6(g) of
this Guide are satisfied.

5.5.6(b) Material Properties for Structural Analysis.

i) Specified Compressive Strength.  Unless otherwise specified, f~is to be based on

28-day tests and performed in accordance with specifications ASTM C172, ASTM
C31and ASTM C39.

i) Early Loadings. For structures which are subjected to loadings before the end of the
28-day hardening period of concrete, the compressive strength of concrete is to be
taken at the actud age of concrete at the time of loading, and determined based on
field-cured cylinders tested at same age in accordance with the QCP.
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iii) Modulus of Elasticity — Concrete. For the purposes of structurd andyses and
deflection checks, the modulus of dasticity of norma weight concrete may be
assumed as equa to 4733 (f,9%° MPa[57,000 (f,4°° psi], or calculated in accordance

with ACI 318, or determined from stress-stran curves developed by tests (eg.,
2-2/Figure 1). When the latter method is used, the modulus of elasticity is to be
determined using the secant modulus for the stress equal to 0.5f e

iv) Uniaxial Compression-Concrete. In lieu of tests, the stress-strain relation shown in
2-2/Figure 1 may be used for uniaxial compression of concrete.

V) Poisson Ratio. The Poisson ratio of concrete may be taken equal to 0.20.

vi) Modulus of Elasticity — Reinforcement. The modulus of elasticity, Eq of non-

prestressed sted reinforcement is to be taken as 200 « +10° MPa (29 « +10° psi). The
modulus of elasticity of prestressing tendons and specid deformed sted reinforcing
bars are to be determined by tests.

vii) Uniaxial Tension-Reinforcement. The stress-strain relation of non-prestressed stedl
reinforcement in uniaxia tension is to be assumed as shown in 2-2/Figure 2. The
stress-strain relation of prestressing tendons and speciad deformed sted reinforcing
bars are to be determined by tests, or taken from the manufacturer’ s certificate.

viii)  Yield Strength-Reinforcement. If the specified yield strength, fy, of non-prestressed

reinforcement exceeds 420 M Pa (60,000 psi), the vaue of f, used in the andysisis to
be taken as the stress corresponding to a strain of 0.35%.

FIGURE 1
Idealized Stress-Strain Relation for Concrete
in Uniaxial Compression

E.isdefined in 2-2/5.5.6(b).

Stress
fC
2nd Order Parabola
0.5 sef -y
EC
1
Srain
0.20% 0.30%
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FIGURE 2
Idealized Stress-Strain Relation for Non-Prestressed Steel
in Uniaxial Tension

Eg = 200 + *10° MPa (29,000 ksi)

Stress

Strain

55.6(c) Analysis of Plates, Shells, and Folded Plates. In dl anayses of shell structures, the
theory employed in andysis is not to be based soldy on membrane or direct stress
gpproaches. The buckling strength of plate and shell structuresis to be checked by an analysis
that takes into account the geometrica imperfections of the structure, the indlastic behavior of
concrete and the creep deformations of concrete under sustained loading. Specid attention is
to be devoted to structures subjected to externa pressure and the possibility of their collapse
(implosion) by failure of concrete in compression.

5.5.6(d) Deflection Analysis. Immediate deflections may be determined by the methods of
linear structura andysis. For the purposes of deflection andysis, the member stiffnesses are
to be computed using the materiad properties specified in the design and are to take into
account the effect of cracks in tension zones of concrete. The effect of creep strain in concrete
is to be taken into account in the computations of deflections under susta ned loadings.

5.5.6(e) Analysis and Design for Shear and Torsion. The gpplicable requirements of ACI
318 or their equivalent are to be complied with in the anadysis and design of members subject
to shear or torsion or to combined shear and torsion.

5.5.6(f) Analysis and Design for Bending and Axial Loads

i) Assumed Conditions. The andysis and design of members subjected to bending and
axid loads are to be based on the following assumptions:

++ The strainsin sted and concrete are proportional to the distance from the neutra
axis.

++ Tensile strength of the concreteis to be neglected, except in pre-stressed concrete
members under unfactored |oads where the requirements in 2-2/5.5.5(¢e) apply.

++» Thestressin sted isto be taken as equal to Estimes the sted strain, but not larger
than f,
y.
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++ The stresses in the compression zone of concrete are to be assumed to vary with
strain according to the curve given in 2-2/Figure 1 or any other substantiated rule
acceptable to the Bureau. Rectangular distribution of compressive stresses in
concrete specified by ACI 318 may be used.

*+ The maximum stran in concrete at the ultimate state is not to be larger than
0.30%.

1)) Failure. The members in bending are to be designed in such away that yielding of
stedl occurs prior to compressive falure of concrete.

5.5.6(g) Seismic Analysis

i) Dynamic Analysis. For terminds to be located at sites known to be seismically active
[see 2-2/5.5.6(h)], dynamic andysis is to be performed to determine the response of
the termind to design earthquake loading. The termind is to be designed to withstand
this loading without damage to the structurd integrity. In addition, aductility check is
aso to be performed to ensure that the structure has sufficient ductility to experience
deflections more severe than those resulting from the design earthquake loading
without the collgpse of the structure or its foundation.

i) Design Conditions. The dynamic andysis for earthquake loadings is to be performed
taking into account:

++» Theinteraction of dl load bearing or load carrying components of the structure.
++ The compliance of the soil and the dynamic soil-structure interaction.
++ Thedynamic effects of the ambient and contained fluids.

iii) Method of Analysis. The dynamic analysis for earthquake |oadings may be performed
by any recognized method such as determination of time histories of the response by
direct integration of the equations of motion or the response spectra method.

iv) Ductility Check. In the ductility check, ground motions (e.g., spectral ordinates) at
least twice those used for the design earthquake are to be assumed. If the ductility
check is performed with the assumption of elasto-plastic behavior of the structure, the
selected method of andysis is to be capable of taking into account the non-linearities
of the structural model. The possibility of dynamic instability (dynamic buckling) of
individua members and of the whole structure should be considered.

5.5.6(h) Seismic Design

i) Compressive Strains. Compressive strains in the concrete at criticd sections
(including plastic hinge locations) are to be limited to 0.3%, except when greater
stran may be accommodated by confining stedl.

i) Flexural Bending or Load Reversals. For structurd members or sections subjected to
flexurd bending or to load reversas where the percentage of tensile reinforcement
exceeds 70% of the reinforcement at which yield stress in the sted is reached
simultaneously with compression falure in the concrete, specia confining
reinforcement (eg., T-headed bars) and/or compressive reinforcement are to be
provided to prevent brittle failure in the compressive zone of concrete.

iii) Web Reinforcement. Web reinforcement (stirrups) of flexurd members is to be
designed for shear forces which develop at full plastic bending capacity of end
sections. In addition,

++ Thediameter of rods used as stirrups is not to be less than 10 mm (#3 bar).

e+ Only closed stirrups (stirrup ties) are to be used. T-headed bars or other
mechanicaly-headed bars may be used if their effectiveness has been verified.
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*+ The spacing of stirrups is not to exceed the lesser of d/2 or 16 bar diameters of
compressive reinforcement where d is the distance from the extreme compression
fiber to the centroid of tensile reinforcement. Tails of stirrups are to be anchored
within aconfined zone, i.e., turned inward.

iv) Splices. No splices are dlowed within a distance d, defined above, from a plastic
hinge. Lap splices are to be designed in accordance with ACI 318. Mechanicd and
welded splices are permitted. Mechanical splices are to be in compliance with ACI
349.

5.5.7 Design Details
5.5.7(a) Concrete Cover

i) General. The following minimum concrete cover for reinforcing bars is required:
++ Atmospheric zone not subjected to sdt spray: 50 mm (2in.)

++ Splash and atmospheric zones subjected to salt spray and exposed to soil: 65 mm
(2.5in)

++ Submerged zone: 50 mm (2in.)
++ Areas not exposed to weather or soil: 40 mm (1.5in.)
++ Cover of stirrups may be 13 mm (0.5in.) less than coverslisted above.

i) Tendons and Ducts. The concrete cover of prestressing tendons and post-tensioning
ductsisto beincreased by at least 25 mm (1in.) above the vaueslisted herein.

iii) Sections Less Than 500 mm (20 in.) Thick. In sections less than 500 mm (20 in.)
thick, the concrete cover of reinforcing bars and stirrups may be reduced below the
vaues listed herein, however, the cover is not to be less than the following:

++ 1.5timesthe nomind aggregate size
++ 1.5 times the maximum diameter of reinforcement, or 199 mm (0.75in.)

++ Tendons and post-tensioning duct covers are to have 12.5 mm (0.5 in.) added to
the above.

55.7(b) Minimum Reinforcement. The minimum requirements of ACI 318 should be
satisfied. In addition, for loadings during al phases of construction, transportation and
operation (including design environmental |oading) where tensile stresses occur on a face of
the structure, the following minimum reinforcement is to be provided.

As= (f/f,)bd,

where
Ag =  total cross-section area of reinforcement
fi = mean tensile strength of concrete
fy = yield stress of the reinforcing stedl
b = widthof structurd element
d. =  effectivetension zone, to be taken as 1.5¢c + 10d,
c = cover of reinforcement
d, =  diameter of reinforcement bar
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d, should be at least 0.2 times the depth of the section, but not greater than 0.5 (h — x), where
x isthe depth of the compression zone prior to cracking and h is the section thickness.

At intersections between structurd elements where transfer of shear forces is essentid to the
integrity of the structure, adequate transverse reinforcement is to be provided.

5.5.7(c) Reinforcement Details. Generdly, lapped joints and mechanica splices should be
avoided in structurad members subjected to significant fatigue loading. Where lapped splices
are used in members subject to fatigue, the development length of reinforcing bars is to be
twice that required by ACI 318, and lapped bars are to be tied with tie wire. Where
mechanical splices are used in members subject to fatigue, the coupled assembly of
reinforcing bars and the mechanical coupler shal demonstrate adequate fatigue resi stance by
test.

Where |lapped bars will be subject to tension during operation, through-slab confinement
reinforcement is to be considered at the splices. Where longitudinad bars are subjected to
tension during operation, specia consideration should be given to number of reinforcement
with splices at asingle location.

Reinforcing steel is to comply with the chemical composition specifications of ACI 359 if
welded splices are used.

For anchorage of shear and main reinforcement, mechanically-headed bars (T-headed bars)
may be used if their effectiveness has been verified by static and dynamic testing. Shear
reinforcement should be full length without splices. Entire close-up stirrups should be
anchored by hooks or bends of at least 90° followed by a straight leg length of a minimum 12
bar diameters.

5.5.7(d) Post Tensioning Ducts. Ducting for post-tensioning ducts may be rigid stedl or
plastic (polyethylene or polystyrene). Stedl tubing is to have a minimum wal thickness of
1 mm. Plastic tubing is to have a minimum wall thickness of 2 mm. Ducts may aso be semi-
rigid sted, spiraly wrapped, of minimum thickness of 0.75 mm and are to be grout-tight. All
splices in stedl tubes and semi-rigid duct are to be sleeved and the joints sealed with heat-
shrink tape. Joints in plastic duct are to be fused or sleeved and sealed.

The inside diameter of ducts shdl be at least 6 mm (0.25 in.) larger than the diameter of the
post-tensioning tendon in order to facilitate grout injection.

Flexible ducts are used only in specid aeas where the rigid or semi-rigid duct is
impracticable, such as at sharp bends. A mandrel should be inserted into the ducts to prevent
them from di sl ocation during concreting.

5.5.7(e) Post-Tensioning Anchorages and Couplers. Anchorages for unbonded tendons and
couplers are to develop the specified ultimate capacity of the tendons without exceeding
anticipated set. Anchorages for bonded tendons are to develop at least 90% of the specified
ultimate capacity of the tendons, when tested in an unbonded condition without exceeding
anticipated set. However, 100% of the specified ultimate cepacity of the tendons is to be
developed after the tendons are bonded in the member.

Anchorage and end fittings are to be permanently protected against corrosion. Post-tensioning
anchorages shall preferably be recessed in a pocket which is then filled with concrete. The fill
should be mechanicdly tied to the structure by reinforcements as well as bonded by epoxy or
polymer.

Anchor fittings for unbonded tendons are to be capable of transferring to the concrete a load
equal to the cegpacity of the tendon under both static and cyclic loading conditions.

55.7(f) Embeded Metals in Concrete.  Consideration should be given to preventing
corrosion of exposed faces of steedl embedment. These embedments should be separated from
the reinforcing sted. Effects of dimensiona changes due to factors such as prestressing, and
temperature changes which may result in fractures near embedments may require provisions
to prevent deformation.
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5.5.8 Construction and Detailing

5.5.8(a) General. Construction methods and workmanship are to follow accepted practices
as described in ACI 301, ACI 318, ACI 357 or other relevant standards.

5.5.8(b) Mixing, Placing and Curing of Concrete. Mixing of concrete is to conform to the
requirements of ACI 318 and ASTM C94.

In cold westher, concreting in air temperatures below 2+€ (35+F) should be carried out only if
special precautions are taken to protect the fresh concrete from damage by frost. The
temperature of the concrete at the time of placing is to be at least 4+€ (40-F) and the concrete
is to be maintained at this or a higher temperature until it has reached a strength of at |east
5MPa (700 psi).

Protection and insulation are to be provided to the concrete, where necessary. The aggregates
and water used in the mix are to be free from snow, ice and frost. The temperature of the fresh
concrete may be raised by heating the mixing water or the aggregates or both. Cement should
never be heated nor should it be alowed to come into contact with water at a temperature
greater than 60-€ (140-F).

During hot weather, proper attention is to be given to ingredients, production methods,
handling, placing, protection and curing to prevent excessive concrete temperatures or water
evaporation which will impair the required strength or servicesbility of the member or
structure. The temperature of concrete as placed is not to exceed 30+€ (90-F) and the
maxi mum temperature due to heat of hydration is not to exceed 65€ (145+F).

Specid attention is to be paid to the curing of concrete in order to ensure maximum durability
and to minimize cracking. Concrete should be cured with fresh water, whenever possible, to
ensure that the concrete surface is kept wet during hardening. Care should be teken to avoid
the rapid lowering of concrete temperatures (therma shock) caused by applying cold water to
hot concrete surfaces.

Sea water is not to be used for curing reinforced or prestressed concrete, dthough, if
demanded by the construction program, “young” concrete may be submerged in sea water,
provided it has gained sufficient strength to withstand physicad damage. When there is doubt
about the ability to keep concrete surfaces permanently wet for the whole of the curing period,
a heavy-duty membrane curing compound should be used.

The rise of temperature in the concrete caused by the heat of hydration of the cement is to be
controlled to prevent steep temperature stress gradients which could cause cracking of the
concrete. Since the heat of hydration may cause significant expansion, members must be free
to contract, so as not to induce excessive cracking. In general, when sections thicker than 610
mm (2 ft) are concreted, the temperature gradients between internd concrete and externd
ambient conditions are to be kept below 20-€ (68F).

Construction joints are to be made and located in such away as not to impair the strength and
crack resistance of the structure. Where ajoint is to be made, the surface of the concrete is to
be thoroughly cleaned and all laitance and standing water removed. Vertical joints are to be
thoroughly wetted and coated with neat cement grout or equivaent enriched cement paste or
epoxy coating immediately before placing of new concrete.

Whenever watertight construction joints are required, in addition to the above provisions, the
heavy aggregate of the existing concrete is to be exposed and an epoxide-resin bonding
compound is to be sprayed on just before concreting. In this case, the neat cement grout can
be omitted.
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5.5.8(c) Reinforcement. The reinforcement is to be free from loose rust, grease, oil, deposits
of sdt or any other materid likely to affect the durability or bond of the reinforcement. The
specified cover to the reinforcement is to be maintained accurately. Specid care is to be taken
to correctly position and rigidly hold the reinforcement so as to prevent displacement during
concreting.

5.5.8(d) Prestressing Tendons, Ducts and Grouting. Further guidance on prestressing steels,
sheathing, grouts and procedures to be used when storing, making up, positioning, tensioning
and grouting tendons will be found in the relevant sections of ACl 318, Prestressed Concrete
Institute (PCl) publications, Federation Internationde de la Precontrante (FIP)
Recommended Practices and the specidist literature.

All sted for prestressing tendons is to be clean and free from grease, insoluble cil, deposits of
sdt or any other material likely to affect the durability or bond of the tendons.

During storage, prestressing tendons are to be kept clear of the ground and protected from
wesather, moisture from the ground, sea spray and mist. No welding, flame cutting or similar
operations are to be caried out on or adjacent to prestressing tendons under any
circumstances where the temperature of the tendons could be raised or weld splash could
reach them.

Where protective wrappings or coatings are used on prestressing tendons, they are to be
chemically neutrad so as not to produce chemical or eectrochemicd corrosive attack on the
tendons.

All ducts are to be watertight and dl splices carefully taped to prevent the ingress of water,
grout or concrete. During construction, the ends of ducts are to be capped and seded to
prevent the entry of sea water. Ducts may be protected from excessive rust by the use of
chemically neutrd protective agents such as vapor phase inhibitor powder.

Where ducts are to be grouted, dl oil or similar materid used for internd protection of the
sheathing is to be removed before grouting. However, water-soluble oil used interndly in the
ducts or on the tendons may be |&ft on, to be removed by theinitid portion of the grout.

Air vents are to be provided at dl crests in the duct profile. Threaded grout entries which
permit the use of a screwed connector from the grout pump may be used with advantage.

For long vertical tendons, the grout mixes, admixtures and grouting procedures are to be
checked to ensure that no water is trapped at the upper end of the tendon due to excessive
bleeding or other causes. Suitable admixtures known to have no injurious effects on the meta
or concrete may be used for grouting to increase workability and to reduce bleeding and
shrinkage. Temperature of members must be mantaned above 10-€ (50+F) for at least 48
hours after grouting. General guidance on grouting will be found in the specidist literature.
Holes left by unused ducts or by climbing rods of dlipforms are to be grouted in the same
manner as described above.

5.7 Foundation Design

For the foundation design, a site investigation should be carried out in accordance with 3/6.3 of the
Offshore Installations Rules. Soil data should be taken in the vicinity of, and preferably within, the
terminal base area. For gravity-based terminals, the borings are to be taken to a minimum depth of the
larger horizontal dimension or three times the smdler dimension of the base, whichever is greater. |f
piles are used, the depth of the boring should be in accordance with 3/6.3 of the Offshore Installation
Rules.
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5.7.1 Foundation Design Requirements

57.1(a) General. The loadings used in the analysis of the safety of the foundation are to
include those defined in 2-2/5.7.1(g) and those experienced by the foundation during
installation. Foundation displacements are to be evauated to the extent necessary to assure
that they are within limits that do not impair the intended function and sefety of the structure.

The soil and the structure are to be considered as an interactive system, and the results of
analyses, as required in subsequent paragraphs, are to be evauated from this point of view.

5.7.1(b) Cyclic Loading Effects. The influence of cyclic loading on soil properties is to be
considered. For gravity-based terminds in particular, possible reduction of soil strength is to
be investigated and employed in design. Where appropriate, the following conditions are to be
considered:

)] Design storm during the initiad consolidation phase.
i) Short-term effects of the design storm.
iii) Long-term cumul ative effects of severd storms, including the design storm.

iv) Reduced soil strength characteristics resulting from these conditions are to be
employed in design.

)] In seismicaly active zones, similar deteriorating effects due to repeated loadings are
to be considered.

vi) Other possible effects resulting from cyclic loading, such as induced cyclic loading
effects on soils from resonant breaking of impinging ice sheets, such as changes in
load-deflection characteristics, effect of rocking inducing high pore pressures,
liquefaction potentid and slope stability are dso to be considered, and these effects
should be accounted for when they will affect the design.

57.1(c) Scour. Where scour is expected to occur, either effective protection is to be
furni shed soon after the instalation of thetermind, or the depth and laterd extent of scouring,
as evduated in the site investigation program, is to be accounted for in design.

5.7.1(d) Deflections and Rotations. Tolerable limits of deflections and rotations are to be
established based on the type and function of the LNG Terminal’ s structure, and the effects of
those movements on other structurd eements that interact with the Termind’s structure.
Maximum dlowable vaues of structurd movements, as limited by these interactive
considerations or overall structurd stability, areto be considered in the design.

5.7.1(e) Soil Srength. The ultimate strength or stability of soil is to be determined using test
results which are compatible with the method selected. In a totd stress gpproach, the tota
shear strength of the soil obtained from simple tests is used. A total stress gpproach largely
ignores changes in the soil’s pore water pressure under varying loads and the drainage
conditions at the site. When an effective stress gpproach is used, effective soil strength
parameters and pore water pressures are determined from tests that attempt to predict in-situ
total stresses and pore pressures.

5.7.1(f) Dynamic and Impact Considerations. For dynamic and impact loading conditions, a
redistic and compatible treatment is to be given to the interactive effects between the soil and
structure. When analysis is required, it may be accomplished by lumped parameter,
foundation impedance functions or by continuum approaches including the use of finite
element methods. Such models are to include consideration of internal and radiationd
damping provided by the soil and the effects of soil layering.
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Studies of the dynamic response of the structure are to include, where applicable,
consideration of the nonlinear and indlastic characteristics of the soil, the possibilities of
deteriorating strength and increased or decreased damping due to cyclic soil loading and the
added mass of soil subject to acceleration. Where applicable, the influence of nearby
structuresis to be included in the andysis.

5.7.1(g) Loading Conditions. Loading scenarios due to various installations and operating
conditions shal be evduated and conditions exerting the highest loadings on the foundation
are to be taken into account. Post instalation loadings to be checked are to include at least
those relating to both the operating and design environmenta conditions combined in the
following manner:

i) Operating environmental loading combined with dead and maximum live loads
appropriate to the function and operations of the structure.

i) Design environmenta loading combined with dead and live loads appropriate to the
function and operations of the structure during the design environmenta condition.

iii) Design environmentd loading combined with dead load and minimum live loads
gppropriate to the function and operations of the structure during the design
environmenta conditions.

For areas with potentid seismic activity, the foundation is to be designed for sufficient
strength to sustain seismic loads. The designer should take measures to prevent frost heave
such as by adding a heating system, and should aso determine the risk of liquefaction of
granular soil.

5.7.2 Gravity-based Terminal Foundations

5.7.2(a) General. The stability of the foundation with regard to bearing and sliding falure
modes is to be investigated, employing the soil shear strengths determined in accordance with
3/6.3 of the Offshore Installations Rules (that concern the investigation of seabed soil
conditions) and 2-2/5.7.1(b). The effects of adjacent structures and the variation of soil
properties in the horizontd direction are to be considered, where relevant.

Where levding of the siteis not carried out or any other measures are not taken to reduce tilt,
the predicted tilt of the overdl structureis to be based on the average bottom slope of the sea
floor and the tolerance of the devation measuring device used in the site investigation
program. Differentia settlement is dso to be cdculated, and the tilting of the structure caused
by this settlement is to be combined with the predicted structurd tilt. Any increased loading
effects caused by the tilting of the structure are to be considered in the foundation stability
requirements of 2-2/5.7.2(b).

When an underpressure or overpressure is experienced by the sea floor under the structure,
provision is to be made to prevent piping which could impair the integrity of the foundation.
The influence of hydraulic and slope instability, if any, is to be determined for the structura
loading casesii) and iii) of 2-2/5.7.1(g).

Initial consolidation and secondary settlements, as wel as permanent horizontad
displacements, are to be calculated.

5.7.2(b) Sability. The bearing capacity and laterd resistance are to be calculated under the
most unfavorable combination of loads. Possible long-term redistribution of bearing pressures
under the base slab is to be considered in order to ensure that the maximum edge pressures are
used in the design of the perimeter of the base.

The laterd resistance of the platform is to be investigated with respect to various potentid
shearing planes. Specid consideration is to be given to any layers of soft soil.
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Cdculations for overturning moment and vertica forces induced by the passage of awave are
to include the vertica pressure distribution across the top of the foundation and dong the sea
floor.

The capacity of the foundation to resist a degp-seated bearing failureis to be andyzed. In lieu
of amore rigorous andysis where uniform soil conditions are present or where conservatively
chosen soil properties are used to goproximate a non-uniform soil condition, and where a
trapezoidal distribution of soil pressure is a reasonable expectation, the capacity of the
foundation to resist a deep-seated bearing failure can be calculated by standard bearing
capacity formulas applicable to eccentricaly loaded shallow foundations. Alternatively, slip-
surface methods covering a range of kinematicaly feasible deep rupture surfaces can be
employed in the bearing capacity ca culations.

The maximum dlowable shear strength of the soil is to be determined by dividing the
ultimate shear strength of the soil by the minimum safety factors given below.

When the ultimate soil strength is determined by an effective stress method, the safety factor
is to be applied to both the cohesive and frictiond terms. If a tota stress method is used, the
safety factor is to be gpplied to the undrained shear strength. Any degradation due to cyclic
effects is to be considered. The minimum safety factors to be obtained when employing a
standard bearing capacity formulation and various trial diding failure planes with the loading
conditions of 2-2/5.7.1(g) are 2.0 for loading case i) and 1.5 for loading cases ii) and iii). The
safety factors to be obtained when considering the Design Earthquake will be specidly
considered.

Where present, the additiona effects of penetrating walls or skirts that transfer verticd and
lateral loads to the soil are to be investigated as to their contribution to bearing capacity and
|ateral resistance.

5.7.2(c) Soil Reaction on the Structure. For conditions during and after instalation, the
reaction of the soil against dl structural members seated on or penetrating into the seafloor is
to be determined and accounted for in the design of these members. The distribution of soil
reactions is to be based on the results of the site-investigation specified in 3/6.3 of the
Offshore Installations Rules. Caculations of soil reactions are to account for any deviation
from a plane surface, the load-deflection characteristics of the soil and the geometry of the
base of the structure.

Where gpplicable, effects of locd soil stiffening, nonhomogeneous soil properties, aswell as
the presence of boulders and other obstructions are to be accounted for in design. During
installation, consideration is to be given to the possibility of loca contact pressures due to
irregular contact between the base and the sea floor. These pressures are additive to the
hydrostatic pressure.

An analysis of the penetration resistance of structura elements projecting into the sea floor
bdow the foundation structure is to be performed. The design of the balasting system is to
reflect uncertainties associated with achieving the required penetration of the structure. Since
the achievement of the required penetration of the platform and its skirts is of critical
importance, the highest expected vaues of soil strength are to be used in the cdculation of
penetration.

5.7.2(d) Pile Foundations. File foundations are to be cagpable of withstanding axiad, bending
and lateral forces at the same time. Analysis of the pile as a beam column on an dastic
foundation is to be submitted to the Bureau for review. The analyses of different kinds of soil
using representative soil resistance and deflection (p-y) curves are described in the Offshore
Installations Rules and APl RP2A, as gpplicable.
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7 Containment Systems

The LNG contanment system is a mandatory part of ABS classification of the terminal’s structure.
The LNG containment system is to be in accordance with the requirements of Section 5-8-4 of the
Sted Vessel Rulesor NFPA 59A.

Alternative arrangements for the LNG containment system such as the use of properly designed
prestressed concrete structure as a secondary cryogenic barrier, application of membrane lining/barrier
systems into concrete containment components, etc., may be given specid consideration.

7.1 Design Features

Unless considered otherwise, the design of the containment system should incorporate the following
features to satisfy the intent of these Rules and Standard:

i) A secondary containment system such that if there is a falure in the primary system, the
secondary system is to be capable of containing the leeked liquid contents for an agreed
period of time consistent with the gpproved scenarios for the safe disposa of same.

i) There is to be a minimum of two independent means of determining the liquid level in the
LNG storage tanks.

iii) Means to fill the tank from various € evations within the tank to avoid stratification.
iv) I ndependent high and high-high level darms.
V) At least one pressure gauge connected to the vapor space.
vi) Two independent overpressure protection devices.
vii) Devices for measuring the liquid temperature at the top, middle and bottom of tank.
viii) A gas detection system which will darm high gas concentrations in the space between the
primary and the secondary barrier.
7.3 Design Loads

Tanks together with their supports and fixtures are to be designed with consideration of proper
combinations of the following loads:

i) Internal Pressure.

i) Externd Pressure.

iii) Seismic loads.

iv) Thermd loads.

)] Tank and cargo weight with the corresponding reactionsin way of the supports.
vi) I nsulation weight.

Vii) Loads in way of towers and other attachments.

7.5 Steel Terminals

In the case of gravity-based stedl offshore LNG terminds, the requirements of Section 5-8-4 of the
Sed Vessel Rules are considered gpplicable.

7.7 Concrete Terminals

On gravity-based concrete offshore LNG termind s the outer containment system may be constructed
of concrete in accordance with the requirements of Section 4.3 of NFPA 59A.
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7.9 Condensate Storage

Condensate storage tanks integrd with the termind’s hull are to be in compliance with the
requirements of Section 5-1-7 of the Steel Vessal Rules and 3-5/5.9 of the Facilities Guide.

Condensate storage in tanks adjacent to LNG storage tanks will be considered acceptable, provided it
can be shown that loss of primary LNG containment would not cause an underpressure situation or
the ingress of ar into the condensate tank.

9 Process Facilities

Where process facilities are requested to be within the scope of Class, the facilities instaled onboard
the termind for processing raw gas from the well(s) or bringing partialy processed gas from another
installation, LNG production or liquefaction or re-gasification system for converting LNG into vapor
for shipment ashore, the entire installation including the import and export system are subject to
requirements of this Guide.

For Classification purposes, it is to be ensured that whichever of the process systems are employed,
the facilities arein place so that the entire operation can be carried out safely. Accordingly, in order to
carry out an assessment of the system, the plans and caculations listed in 2-1/3.5 of this Guide are
required to be submitted:

The Bureau may require additiona information depending on the systems used and ther
configuration.

Where processing facilities are not within the scope of Class, requirements contained in this Guide
relating to the safety of the terminal will be considered within the scope of Class. For example, the
following systems will be subject to gpprova by the Bureau:

)] I nterface to the Fire Extinguishing system
i) Hazardous areas

iii) Gas disposd system (venting and relief)

9.1  Process Safety Criterion

The design of the onboard process facilities described above is to include an overdl evauation of the
proposed concept with a view toward reducing the likelihood of the occurrence of the undesirable
events identified in 2-2/3 of this Guide.

ABS evauation will include a systematic consideration of arrangements, layouts, process systems,
process support systems, process controls and safety systems as well as areview of fitness for purpose
of dl safety critical equipment. The term “safety critical” is meant to include al equipment whose
religble performance is essential to maintaining a safe facility as well as equipment whose failure in
and of itself could lead to an unsafe occurrence.

While the design of the termind arrangements, safety systems and systems for handling LNG and
LNG vepor on a terminad may rely primarily on the proven practices employed on LNG carriers, it
must be recognized that on an LNG carrier, except during cargo loading and discharge operations,
there is very little hydrocarbon outside of the containment system. Accordingly, additiond provisions
may be required depending on the process system instaled on the termina. This may include such
items as an extension of the hazardous areas, the need for a gas dispersion anaysis and the provision
of ameans to de-energize electrical systems in the event of amgor release of high-pressure gas.

Due to the varying quantity and means of handling and storage of the hydrocarbon refrigerants, it
must also be recognized that the level of risk associated with naturd gas liquefaction is dependant on
the liquefaction process sdected. Accordingly, wherever possible, the location of these systems
should be on open deck.

ABS GUIDE FOR BUILDING AND CLASSING OFFSHORE LNG TERMINALS - 2004 55

BW006912



Chapter 2 Requirements for Gravity-Based Offshore LNG Terminals
Section 2 Design of Gravity-Based Offshore LNG Terminals 2-2

Similarly, while some LNG cariers are arranged for bow or stern loading and unloading in
accordance with the provisions of 5-8-3/8 of the Steel Vessal Rules, it must be recognized that the
existing requirements for LNG carriers do not envisage the increased risk of an LNG or LNG vapor
release from the systems and equipment that may be employed in the import and export systems
covered under 2-2/9.9 and 2-2/9.11 of this Guide. Accordingly, drip trays are to be provided as
necessary and components such as cryogenic hoses and gas swivel s that may be susceptible to |eakage
should be located on the open deck. Furthermore the means to provide reliable, adequate ventilation in
any enclosed spaces containing portions of the gas transfer system and provisions for gas detection are
to be considered and included in the overdl risk analysis required in 2-2/3 of this Guide.

The safe disposd of flaring of hydrocarbon gas released due to an overpressure or other upset
condition should be taken into consideration in the design of the system. However, the process
systems are to be closed systems. Accordingly, continuous flaring is not an acceptable design premise.

The process safety overdl criterion is that systems and equipment on an offshore LNG termina be
designed to minimize the risk of hazards to personnel, property and environment. Implementation of
this criterion to gas processing, liquefaction or re-gasification facilities and the associated support
facilitiesisintended to:

)] Prevent an abnorma condition from causing an upset condition.
i) Prevent an upset condition from causing a release of hydrocarbons or cryogenic fluids.
iii) Safely collect and dispose of hydrocarbon or cryogenic fluids released.

iv) Prevent formation of explosive mixtures.
V) Prevent ignition of flammable liquids or gases and vapors released.
vi) Limit exposure of personnd to fire hazards.

9.1.1 System Requirements

The design of process systems and process control systems described above, along with
process support systems, depressurization and vent systems, flares and drain systems, is to
comply with the requirements of Chapter 4, Section 3 of the Facilities Guide. In addition,
systems that are in direct contact with LNG or LNG vapor are to be designed for compliance
with the requirements of Part 5, Chapter 8 of the Steel Vessel Rules and the applicable
requirements of NFPA 59 A Sandard for the Production, Storage and Handling of Liquefied
Natural Gas (LNG) 2001. Where there is a conflict between various referenced requirements,
the Bureau is to be consulted for clarification.

The systems and equipment for ship-to-termina LNG loading or LNG discharge such as
special loading arms and/or cryogenic hose, hose cranes, primary emergency release
couplings (PERCs), relative motion sensors, emergency shutdown systems and other specid
arrangements will be considered in each case based on the submitted design justification. The
design justification is to include an envelope of limiting operationa environments, including
sea states, wind, current and visibility.

9.1.2 Component Requirements

It is envisaged that alist of mgor components present on an LNG termind includes but is not
limited to: loading arms, cryogenic hoses, pig receivers, separators, knock-out drums, heat
exchangers, packed columns, absorbers, plate fin type heat exchangers, spira (spool) wound
heat exchangers, tube and shell heat exchangers, pumps, and compressors with either gas
turbine or eectric drivers, direct and indirect heaters and vaporizers. These process system
components and the associated piping systems that carry hydrocarbon liquids and vapors will
be subject to Bureau review.
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The design, manufacture, testing, certification and installation of process components are to
be in compliance with the requirements of 3-3/17 of the Facilities Guide. The selection of
materid of components subject to temperatures below -18°C (0°F) is to comply with the
requirements of Section 5-8-6 of the Steel Vessel Rules. Conformance to standards or codes
different from those listed therein will be considered, where applicable. Components not
covered in the referenced ABS Guide will be considered on the basis of compliance with
applicable acceptable industry standards and the manufacturer’ s design justification and proof
testing. Design justification based on stress andysis should comply with the requirements of
the ASME Boiler and Pressure Vessel Code Section VIII Division 2.

9.3 Gas Processing

For the purposes of this Guide, the gas processing facilities are considered to include dl systems and
components for the reception of raw gas from the well(s) or partially processed gas from another
installation on the platform facilities for such processes such as acid gas removd, dehydration and
mercury removd.

9.5 Liquefaction

For the purpose of this Guide, the Liquefaction Facilities are considered to include dl systems and
components for pre-cooling, fractionation, main cryogenic refrigeration and storage. There are a
number of proven proprietary liquefaction methodologies available. VWhichever of these systems is
used, detals, as mentioned in 2-2/9.1, are to be submitted.

The subsystems and mgor items of equipment can vary significantly depending on which liquefaction
methodology is employed. Accordingly, a description of the system and an operationd philosophy
adopted is to be submitted in order to evd uate the safety of the entire system.

However, the following is given as a reference to define the scope of classification:

i) It is envisaged that the pre-cooling may be done in a propane, nitrogen or mixed refrigerant
heat exchanger with the associated refrigerant refrigeration cycle: compressor, condenser,
coolers and accumulators. The pre-cooling heat exchanger may be of the spird wound or
plate fin type.

i) It is envisaged that the fractionation includes subsystems or plants called de-ethanizers, de-
propanizers and de-butanizers. Each plant is comprised of a verticad column type separator,
pumps, heat exchangers and accumulators.

iii) The man cryogenic refrigeration is normally done in either a multi-stage spiral wound hesat
exchanger or in an assembly of plate fin type heat exchangers caled acold box. In most LNG
liquefaction processes, a mixture of hydrocarbons is used as the primary refrigerant and these
processes are cdled MR Processes. However, in the cascade system, propane, ethane,
methane and ethylene are each used at consecutive stages of refrigeration. In the nitrogen
system, nitrogen is used as the refrigerant in a compression and expansion process.

iv) The storage includes both LNG storage and storage of condensate produced from the
liquefaction process.
9.7 Re-gasification

For the purposes of this Guide, Re-gasification Fecilities are considered to include al systems and
components for removing LNG from the storage tanks, pressurizing, heating and vaporizing LNG
and, in some cases, odorizing the LNG vapor and discharge ashore of vaporized gas through an off-
loading system. If there are compressors in the discharge system, they would be considered part of the
Re-gasification Facility.
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9.9 Import Systems

For the purposes of this Guide, Import Systems on load terminals are considered to include the entire
gas swivel on turret-moored units and the first onboard flange for units maintained on station through
a spread mooring system, plus all onboard gas flow lines up to the gas processing facility.

In the case of discharge terminals, the Import Systems would include the liquid and vapor loading
ams and the cryogenic hoses or the cargo manifold, depending on the LNG ship to termind transfer
configuration employed, plus al on deck vaves and piping up to the liquid and vapor inlet flanges on
the cargo tank domes.

9.11 Export Systems

For the purpose of this Guide, Export Systems on load terminds are considered to include the cargo
pumps, stripping pumps, high duty gas compressors, LNG vaporizers and all vaves and piping in the
liquid discharge and vapor return systems up to and including the cargo manifold, loading arms or
cryogenic hoses, depending on the LNG-terminal-to-ship transfer configuration employed.

In the case of discharge terminals, the Export Systems would include the gas flow lines from the re-
gasification facility up to and including the last onboard flange.
9.13 Risers and Flow Lines

Rigid and flexible risers, connecting flow lines and submerged jumpers are not considered to be
within the scope of classification of the termind. However, at the Owner’ s request, the Owner import
or export risers starting from but not including the Pipe Line End Manifold (PLEM) may be included
in the scope of classification, provided they are found to be in compliance with the requirements of
Chapter 7 of the FPI Guide.

11 Arrangements

11.1 Referenced Rules, Guides and Documents
Refer to 1-1/25 of this Guide.

11.3 General Arrangement

Machinery and equipment are to be arranged in groups or areas in accordance with APl RP14J.
Equipment items that could become fuel sources in the event of a fire are to be separated from
potential ignition sources by space separation, firewalls or protective wals.

Typicd fuel sources may be as listed below:

i) Gas inlet departing flow lines Xi) LNG meanifolds or loading arms
i) Process and Hydrocarbon Refrigerant Piping xii) Separators and Scrubbers
iii) Risers and Pipelines Xiii) Coalescers
iv) Vents Xiv) Gas Compressors
V) Pig Launchers and Receivers XV) Liquid Hydrocarbon Pumps
vi) Drains Xvi) Heat Exchangers
vii) Portable Fuel Tanks Xvii) Hydrocarbon Refrigerant Storage Tanks
viii) Chemical Storage Tanks Xviii) Gas Metering Equipment
iX) Laboratory Gas Bottles XiX) Oil Treaters (unfired vessels)
X) Sample Pots XX) Swivels
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Typicd ignition sources may be as listed below:

i) Fired Vesses X) Electrical Equipment

i) Combustion Engines & Gas Turbines xi) Waste Heat Recovery Equipment
iii) Living Quarters Xii) Mobile phones

iv) Flares Xiii) Lightning

V) Welding Machines Xiv) Spark Producing Hand Tools

vi) Grinding Machines XV) Portable Computers

vii) Cutting Machinery or Torches Xvi) Cameras

viii) Static Electricity xvii) Non-Intrinsically Safe Flashlights
iX) Ships xviii) Helicopters

In case of afire, the means of escape is to permit the safe evacuation of dl occupants to a safe area,
even when the structure they occupy can be considered lost in a conflagration. With safety spacing,
protective firewdls and equipment groupings, a possible fire from a classified location is not to
impede the safe exit of personnel from the danger source to the lifeboat embarkation zone or any
place of refuge.

11.5 Storage Tank Locations

The location of storage tanks with respect to the outer boundaries of the structure is to be consistent
with the extent of damage assumed in 2-2/3i) of this Guide, unless it can be shown that other
arrangements will be not |ess effective at protecting the storage tanks.

11.7 Bow or Stern Loading

The requirements of 5-8-8/8 of the Steel Vessel Rules for bow or stern loading arrangements will be
considered gpplicable to import or export systems that are routed in the vicinity of accommodations or
other sources of vapor ignition.

11.9 Location and Insulation of Accommodation Spaces and Living Quarters

Accommodation spaces or living quarters are to be located outside of hazardous areas and may not be
located above or below LNG or condensate storage tanks or process areas. “H-60" ratings are required
for the bulkheads of permanent living quarters, temporary living quarters and normaly manned
modules that face areas such as LNG storage areas, fired vessels (heaters), or the process vessels and
other similar hazards. If such bulkhead is more than 33 m (100 ft) from this source, then this can be
relaxed to an “H-0” rating. Asis explaned in Chapter 3, Section 8 of the Facilities Guide, “A-60" and
“A” rated bulkheads, respectively, may be utilized, provided that arisk anadysis or fire load andysis
was satisfactorily reviewed by ABS, indicating that |lower bulkhead fire ratings are acceptable.

13 Hazardous Areas

The delineation of hazardous areas or gas-dangerous spaces on an offshore LNG termind is to be
consistent with the following generd guidelines. Where there is overlapping, in generd, the higher
(more conservative) delineation should be applied.

The delineation of gas-dangerous spaces in 5-8-1/3.17 of the Steel Vessel Rules and Chapter 7,
Section 7.6 of NFPA 59A, as gpplicable, will be considered gpplicable to LNG storage and LNG and
LNG vapor piping systems associated with LNG storage, loading and discharge.

The delineation of gas-dangerous spaces associated with process facilities is to be consistent with the
requirements of 3-6/15 of the Facilities Guide, which is consistent with APl RP 500 series.
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The delineation of hazardous areas associated with the below deck storage of condensate and other
hydrocarbon liquids with a flash point of less than 60°C (140°F) is to be consistent with the
requirements of 5-1-7/31.5 of the Steel Vessal Rules.

15 Process Support and Service Systems

This Subsection presents criteria for the design and installation of process support and service systems
on offshore LNG terminds. Generd arrangement of these systems is to comply with APl RP 144, or
other gpplicable standards. Process support systems are utility and auxiliary systems that complement
the process systems covered in 2-2/11 of this Guide.

Process support systems include, but are not limited to, the following:
i) Utility/Instrument Air System
i) Fuel/Instrument Gas System
iii) Use of Produced Gas as Fuel
iv) Purging System

)] Inert Gas System

vi) Nitrogen System

vii) Fuel Qil System

viii)  Hydraulic System

iX) Lubricating Oil System

X) Chemical Injection System
Xi) Heating and Cooling System

These systems are to be in compliance with the requirements of Chapter 4, Section 4 of the Facilities
Guide and Part 5, Chapter 8 of the Steel Vessdl Rules, as gpplicable.

Depending on the type of structure, support systems and components may include, but are not limited
to, the following:

i) Boilers and Pressure Vessel's

i) Turbines and Gears

iii) Interna-Combustion Engines

iv) Pumps and Piping Systems (i.e., Fud Qil, Lube Qil, Fresh Water, De-watering, Inert Gas,
etc)

These systems are to be in compliance with the requirements of Chapter 4, Section 5 of the Facilities
Guide and the applicable sections of the Stedl Vessel Rules and the MODU Rules.

17 Electrical Systems and Installations

Electrical systems used solely for the process facilities described in 2-2/11 of this Guide are to meet
the requirements of Chapter 4, Section 6 of the Facilities Guide. Where electricd systems or
equipment are used to supply services other than these process facilities, the equipment is to comply
with the requirements of arecognized code for electricd instalations acceptable to the Bureau.

Electricd installations are to comply with the above referenced requirements and with APl RP 14F.
Consideration will be given to the use of other recognized nationa or internationa standards, such as
IEC, provided they are no less effective and the entire system is designed to such standards. For
installations classified by class and zone, the requirements of APl RP 14FZ (when approved) may be
used in lieu of APl 14F.
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Where sections of APl RP 14F are called out in the following text, the intent is solely to help identify
relevant clauses. The designer is not relieved from full compliance with al of the recommended
practices contaned in APl RP 14F. The references to |EC standards are intended solely as minimum
requirements when standards other that APl RP 14F are gpplied.

Where conflicts exist between various referenced standards, the Bureau is to be consulted to provide
required clarification.

19 Instrumentation and Control Systems

The control and instrumentation systems are to provide an effective means for monitoring and
controlling pressures, temperatures, flow rates, liquid levels and other process variables for the safe
and continuous operation of the process and storage facilities. VWhere control over the electrical power
generation and distribution is required for the operation of the facilities, then the control system
should also be arranged to cover this. Control and instrumentation systems for process, process
support, utility and electrical systems are to be suitable for the intended application. All control and
safety shutdown systems are to be designed for safe operation of the equipment during start-up,
shutdown and normd operationa conditions.

Instrumentation and control systems serving the process facilities described in 2-2/11 of this Guide
are to be in compliance with Chapter 4, Section 7 of the Facilities Guide, which is based on APl RP
14C and other gpplicable standards.

Instrumentation and control systems serving the LNG storage and transfer of LNG and LNG vapor on
and off the unit are to be in compliance with the requirements of Section 5-8-13 of the Sted Vessel
Rules.

Where there is a conflict between overl gpping referenced requirements, the Bureau is to be consulted
for required clarification.

21 Safety Systems

21.1 General

21.1.1 Approach

The safety systems referred to in this Subsection are intended to protect life, property and the
environment and are applicable to the entire install ation, including the oading and off-loading
arrangements for gas, LNG and LNG vapor. The overdl safety system should be comprised
of subsystems providing two levels of protection: the primary system which is to provide
protection against the risk of fire or explosion; and the secondary system which isintended to
reduce the consequence of fire by affording protection to the people and the facility and
reducing the risk of fire spread. The primary and secondary safety measures required consist
of both active and passive systems as described in this Subsection. However, in dl cases, the
effectiveness of these systems should be established by conducting a fire and explosion
hazard andysis.

Each space considered a fire risk, such as the process equipment, cargo deck area, spaces
containing gas processing equipment such as compressors, heaters, etc. and machinery spaces
containing any oil-fired unit or internal combustion machinery with an aggregate power of not
less than 375 kKW (500 hp), is to be fitted with an gpproved gas detection, fire detection and
fire extinguishing system complying with the requirements of this Subsection.
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21.1.2 Governmental Authority

In addition to the ABS Class requirements of this Subsection, depending on the flag of
registry of the termina or area of operation, the flag or coastd state may have additiond
requirements or regulations which may need to be complied with. Therefore, the appropriate
governmental authorities should be consulted for each instalation.

21.1.3 Primary Systems

Meany of the products being handled onboard an offshore LNG termind are highly flammable,
and therefore, examples of some of the measures that may be necessary to protect against fire
or explosion risk are as follows:

i) Avoid the possibility of liquid or gas escaping in locations where there is a source of
vapor ignition. A typica example of this will be to isolate the vent and relief vave
outlets from storage tanks and process systems in relation to the air intakes and
openings.

i) Provide fixed gas detection systems comprised of two different types of elements
which will activate an audible alarm at a manned control station to dert of a gas
release before the gas can migrate to an unclassified area

iii) A low temperature detection system in and around the LNG storage facility to sound
an dam at anormally manned station to aert in the event of aliquid or vapor leak.

iv) A multi-tiered Emergency Shutdown system capable of isolating an upset condition
with locd system or single train shutdowns before the condition requires a complete
platform shutdown.

)] Maintain integrity of the containment boundary at dl times to reduce the possibility
of an uncontrolled discharge of LNG or LNG vapor. Where it is possible for LNG to
lezk in the event of afailure, such as at ajoint, vave or similar connection, a spill
tray immediately underneath these components should be provided.

vi) Maintain a positive separation between process areas, cargo storage, cargo handling
aea and areas containing source of vapor ignition. A typicd example of this is
eectricdly driven cargo or process compressors.

vii) Eliminate direct access from the space containing process equipment to spaces
containing machinery such as electrica equipment, fired equipment or other similar
equipment which may be considered an ignition source.

21.1.4 Secondary System

The secondary systems are systems which are employed to prevent the spread of fire and may
be categorized as follows:

i) Fire detection system.

i) Fire extinguishing systems.

iii) Water deluge system.

iv) Personnd protection and life saving appliances.
V) Structurd fire protection.

62 ABS GUIDE FOR BUILDING AND CLASSING OFFSHORE LNG TERMINALS - 2004

BW006919



Chapter 2  Requirements for Gravity-Based Offshore LNG Terminals
Section 2 Design of Gravity-Based Offshore LNG Terminals 2-2

21.3 Gas Detection Systems

21.3.1

The fixed gas detection system is to comply with requirements of Chapter 4, Section 8 of the
Facilities Guide.

2132

The requirements of NFPA 59A Chapter 9 will be considered to be applicable in the LNG
processing areas. In such areas where thereis a potentid for gas concentrations to accumul ate,
the gas detection sensors should activate an audible and visud darm at not more than 25% of
the lower flammable limit of the gas or vapor being monitored.

21.3.3

The gas detection system is to be of an gpproved type and the installation arrangements such
that loss of single detector(s) over a specific areawill not render the entire system ineffective.

21.3.4

The gas detection system should be provided with an dternative source of power such that in
the event of failure of the main power source the alternative power supply will commence
automaticaly.

21.5 Fire Detection Systems

The fire detection system protecting the LNG Storage and LNG and LNG vapor handling systemsis
to be in accordance with the requirements of Chapter 4, Section 8 of the Facilities Guide. The
requirements of NFPA 59A Chapter 9 are d so considered gpplicable.

21.7 Fire Extinguishing and Water Spray (Deluge) Systems

NFPA 59A Chapter 9 is considered gpplicable to offshore LNG terminds, and as is required therein,
the extent of fire protection required shal be determined by an evaduation based on sound fire
protection engineering principles, andysis of locd conditions, hazards within the facility and
exposure to or from other sources of fire such as the attending vessel's.

Fire water systems, water spray systems, dry powder, foam and carbon dioxide systems are to be
provided as required by Section 5-8-11 of the Sted Veessel Rules and Chapter 3, Section 8 and Chapter
4, Section 8 of the Facilities Guide for floating units and gravity-based units, respectively.

21.9 Structural Fire Protection

The term “structurd fire protection” refers to the passive method of providing fire protection to the
spaces/compartments of the unit through the usage of fire divisions and the limitation of combustibles
in the construction materids. Maintaining the adequacy of the fire division includes proper protection
of penetrationsin those divisions, which includes electrica, piping or ventilation system penetrations.

The requirements of 4-8/9 of the Facilities Guide will be gpplied. In applying these requirements, the
gas inlet and LNG vapor outlet system are to be treated as wellhead areas.

21.11 Personnel Protection and Life Saving Appliances
Compliance with Chapter 4, Section 8 of the Facilities Guide is required.

Personnd involved in emergency activities shal be equipped with the necessary protective clothing
and equipment qudified in accordance with 5-8-11/6 of the Steel Vesse Rules and NFPA 600
Sandard on Industrial Fire Brigades.

Written practices and procedures shdl be deve oped to protect personnd from identified hazards such
as entry into confined or hazardous spaces.
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21.15

64

Means of Escape

At least two means of escape are to be provided for dl continuously manned areas and areas that are
used on a regular working basis. The two means of escape must be through routes that minimize the
possibility of having both routes blocked in an emergency situation. Escape routes are to have a
minimum width of 0.71 m (28 in.). Dead-end corridors exceeding 7 m (23 ft) in length are not
permitted. Dead-end corridors are defined as a pathway which (when used during an escape) has no
exit.

Escepe route paths are to be properly identified and provided with adequate lighting. An escape route
plan is to be prominently displayed at various points in/of the facility. Alternatively, this information
may beincluded in the Fire Control or Fire/Safety Plan.

Emergency Shutdown Systems

21.15.1 Process Emergency Shutdown (ESD)

An emergency shutdown (ESD) system with manual stations is to be provided, in accordance
with Appendix C of APl RP14 and Section 9.2 of NFPA 59A, to shut down the flow of
hydrocarbon gas on to the platform and to terminate al gas processing and liquefaction
process on the facility.

In addition, for the LNG loading and discharge systems and the LNG storage systems,
Emergency Shutdown Valves are to be provided along with means for control, in accordance
with 5-8-5/6 of the Steel Vessel Rules.

The emergency shutdown system is to be automatically activated by:

)] The detection of an abnorma operating condition by pressure sensorsin theinlet and
outlet systems or in the process systems.

i) The detection of fire on the terminal.
iii) The detection of combustible gas at a60% level of the lower explosive limit.
iv) The detection of hydrogen sulfide (H,S) gas at alevel of 50 ppm.

Emergency shutdown stations are to be provided for manud activation of the Process Safety
Shutdown system for shutdown of al pumping and process systems. These manud activation
stations are to be protected against accidenta activation, and conveniently located at the
primary evacuation points (i.e., boat landing, helicopter deck, etc.) and the emergency control
stations.

For design guidance, the following additiona locations may be considered appropriate for
emergency shutdown stations:

i) Exit stairway at each deck leve.
i) Main exits of living quarters.

iii) Main exits of production (process) facility deck.
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cHAPTER 2 Requirements for Gravity-Based
Offshore LNG Terminals

SECTION 3 Surveys During Construction,
Installation and Commissioning

1 General

This Section pertains to surveys and inspections during construction, instalation and commissioning
of a gravity-based offshore LNG termina. The documentation requirements for review are given in
2-1/3 of this Guide. A generd qudity plan highlighting required surveys together with ABS hold
points is to be determined by the builder and agreed upon by the attending Surveyor.

3 Construction Surveys

3.1 General

During construction of equipment components for an offshore LNG termind, the attending Surveyor
is to have access to vendors facilities to witness construction and/or testing, as required by this
Guide. The vendor is to contact the attending Surveyor to make necessary arrangements. If the
attending Surveyor finds reason to recommend repairs or additional surveys, notice will be
immediately given to the Owner or Owner’ s Representative so that appropriate action may be taken.
Coordination of the vendors’ certification program is carried out through ABS Vendor Coordinators.

3.3  Survey at Vendor's Shop

Survey requirements for equipment components and packaged units at the vendor’s shop are
summarized in relevant sections of applicable ABS Rules/Guides. Each vendor is required to have an
effective qudity system which isto be verified by the attending Surveyor.

3.5  Structure Construction/Fabrication Surveys

A Quadity Control Program (QCP) compatible with the type, size and intended service of the termina
is to be developed and submitted to this Bureau for gpprova. Required hold points on the QCP thet is
to form the basis for all future ABS surveys at the fabrication yard shal be agreed upon by the
attending Surveyor. As a minimum, dl of the items enumerated in the following gpplicable
Subsections are to be covered by the QCP. ABS shall assure that all tests and inspections specified in
the QCP are satisfactorily carried out by a competent person, and ABS surveys shal be considered to
supplement and not replace inspections that should be carried out by the fabricator or operator.

The fabricator is to maintain a system of materia tracesbility to the satisfaction of the attending
Surveyor. Data as to place of origin and results of tests for materials shall be retained and are to be
readily available to ABS upon request.
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Where equipment and components are assembled in blocks or modules, the Surveyor is to inspect the
fit-up, piping and eectrical connections, and to witness the required tests on the completed assembly
in guidance with QCP and in accordance with the gpproved plans and Rule/Guide requirements. The
progress and suitability of structurd fit-up and joining of constructed/fabricated blocks/modules are to
be to the satisfaction of the attending Surveyor. All erection joints are to be subjected to visud
examination, proven tight, and the extent of Non-Destructive Examination (NDE) carried out is to be
to the satisfaction of the attending Surveyor.

3.5.1 Surveys on Steel Structures

3.5.1(a) Quality Control Program (QCP). The quality control program for the construction
of a stedl termind isto include the following items, as appropriate:

o+ Materid quality and tracesbility

++ Steel Forming

o+ Welder qualification and records

++ Welding procedure specifications and qudifications
++ Weld inspection

++ Tolerances alignments and compartment testing

++ Corrosion control systems

++ Tightness and hydrostatic testing procedures

++ Nondestructive testing

++ [nstdlation of man structure

The items which are to be considered for each of the topics, mentioned above are indicated in
2-3/3.5.1(b) through 2-3/3.5.1()).

3.5.1(b) Material Quality and Traceability. The properties of the materid are to be in
accordance with Part 2, Section 1 of the Offshore Installation Rules. Manufacturer’'s
certificates are to be supplied with the material. Verification of the material’ s qudity is to be
done by the Surveyor at the plant of manufacture, in accordance with ABS Rules for
Materials and WElding — Part 2. Alternativdy, material manufactured to recognized standards
may be accepted in lieu of the above steel requirements provided the substitution of such
materias is approved by the Bureau. Materids used are to be in accordance with those
specified in the gpproved design and dl materials required for classification purposes are to
be tested in the presence of an ABS Surveyor. The Constructor is to maintain a materid
traceability system for dl the primary and specid application structures.

3.5.1(c) Sed Forming. When forming changes base plate properties beyond acceptable
limits, appropriate heat treatments are to be carried out to reestablish required properties.
Unless approved otherwise, the acceptable limits of the reestablished properties should meet
the minimums specified for the origina materia before forming. The Bureau will survey
formed members for their compliance with the forming dimensional tolerances required by
the design.

3.5.1(d) Welder Qualification and Records. Welders who are to work on the structure are to
be qualified in accordance with the welder qudification tests specified in a recognized code
or, as applicable, ABS Rules for Materials and Welding — Part 2 to the satisfaction of the
attending Surveyor. Certificates of qualification are to be prepared to record evidence of the
qudification of each welder qudified by an gpproved standard/code, and such certificates are
to be available for the use of the Surveyors. In the event that welders have been previously
tested in accordance with the requirements of a recognized code and provided that the period
of effectiveness of the previous testing has not lapsed, these welder qudification tests may be

accepted.
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3.5.1(e) Welding Procedure Specifications and Qualifications. Welding procedures are to be
goproved in accordance with ABS Rules for Materials and Welding — Part 2. Welding
procedures conforming to the provisions of a recognized code may, a the Surveyor's
discretion, be accepted. A written description of all procedures previously qualified may be
employed in the structure’ s construction provided it isincluded in the quality control program
and made avail able to the Surveyors. When it is necessary to quaify awelding procedure, this
is to be accomplished by employing the methods specified in the recognized code, and in the
presence of the Surveyor.

3.5.1(f) Weld Inspection. As part of the overall qudity control program, a detailed plan for
the inspection and testing of welds is to be prepared and this plan is to include the applicable
provisions of the Offshore | nstallation Rules.

3.5.1(g) Tolerances and Alignments. The overall structurd tolerances, forming tolerances,
and loca dignment tolerances are to commensurate with those considered in developing the
structura design. Inspections are to be carried out to ensure that the dimensional tolerance
criteriaare being met. Particular attention is to be pad to the out-of-roundness of members for
which buckling is an anticipated mode of falure. Structurd alignment and fit-up prior to
welding shal be monitored to ensure consistent production of quaity welds.

3.5.1(h) Corrosion Control Systems. The details of any corrosion control systems employed
for the structure are to be submitted for re-view. Instdlation and testing of the corrosion
control systems are to be carried out to the satisfaction of the attending Surveyor in
accordance with the gpproved plans.

3.5.1(i) Tightness and Hydrostatic Testing Procedures. Compartments which are designed
to be permanently watertight or to be maintained watertight during instalation are to be tested
by a procedure gpproved by the attending Surveyor. The testing is also to be witnessed by the
attending Surveyor.

3.5.1(j) Nondestructive Testing. A system of nondestructive testing is to be included in the
fabrication specification of the structures. The minimum extent of nondestructive testing shal
be in accordance with the Offshore Installation Rules or recognized design Code. All
nondestructive testing records are to be reviewed and approved by the attending Surveyor.
Additiona nondestructive testing may be requested by the attending Surveyor if the quaity of
fabrication is not in accordance with industry standards.

3.5.2 Surveys on Concrete Structures

3.5.2(a) Quality Control Program (QCP). For concrete structures, the QCP mentioned above
is to cover the following items, as appropriate:

++ Survey prior to concreting

++ Survey during batching, mixing and placing concrete
++ Survey of joints, prestressing and grouting

++ Survey of form remova and concrete curing

++ Survey of finished concrete

++ |nstdlation survey of main structure

++ Tightness and Hydrostatic testing, as applicable (See 1/2.3.9 of the Offshore | nstallation
Rules)

The items which are to be considered for each of the topics mentioned above are indicated in
2-3/3.5.2(b) through 2-3/3.5.2(h) of this Guide.
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3.5.2(b) Surveys Prior to Concreting. Prior to their use in construction, the manufacturers of
cement, reinforcing rods, prestressing tendons and appliances are to provide documentation of
the pertinent physical properties. These data are to be made avalable to the attending
Surveyor who will check conformity with the properties specified in the gpproved design.

As gpplicable, at the construction site, the Surveyor is to be satisfied that proper consideration
is being given to: the support of the structure during construction; the storage of cement and
prestressing tendons in weathertight areas; the storage of admixtures; adhesives and coating
materials to manufacturer’ s specifications; and the storage of aggregates to limit segregation,
contamination by del eterious substances and moisture variations within the stock pile.

The quality, cleanliness, dimension and alignment of the forms and shores supporting the
forms are to be to the satisfaction of the attending Surveyor. The measurements are to be
within the alowabl e finished dimensiond tolerances specified in the approved design.

Reinforcing steel, prestressing tendons, post-tensioning ducts, anchorages and any included
steel are to be checked, as appropriate to the planned structure, for size, bending, spacing,
location, firmness of installation, surface condition, vent locations, proper duct coupling and

duct capping.

3.5.2(c) Surveys during Batching, Mixing and Placing Concrete. The production and placing
of the concrete are to employ procedures which will provide a well mixed and well
compacted concrete. Such procedures are dso to limit segregation, loss of materid,
contamination and prematureinitial set during dl operations.

Field-testing of aggregate gradation, cleanliness, moisture content and unit weight is to be
performed by the constructor following standards and schedules specified in the QCP. The
frequency of testing is to be determined taking into account the uniformity of the supply
source, volume of concreting and variations of atmospheric conditions. Mix water is to be
tested for purity following methods and schedules specified in the QCP.

Mix components of each batch of concrete are to be measured by a method specified in the
quaity control program. The designer is to specify the dlowable variation of mix component
proportions, and the constructor is to record the actuad proportions of each batch.

Sampling and testing of concrete are to be carried out following the procedures specified in
the QCP. As a minimum, the following concrete qualities are to be measured by the
Constructor:

i) Consistency

i) Workability

iii) Air content

iv) Unit Weight

V) Strength

To minimize macro and micro cracking due to heat of hydration during concreting and curing,

the temperature rise and therma gradients are to be monitored, controlled and recorded to the
sati sfaction of the attending Surveyor.

3.5.2(d) Survey of Joints. All construction joints are to be to the satisfaction of the attending
Surveyor. Where required, lesk testing of construction joints is to be carried out using
procedures specified in the QCP. When deciding which joints are to be inspected,
consideration is to be given to the hydrostatic head on the subject joint during norma
operation, the consequence of a leek at the subject joint and the ease of repair once the
platformisin service
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3.5.2(e) Qurveys of Prestressing and Grouting. A schedule indicating the sequence and
anticipated elongation and stress accompanying the tensioning of tendons is to be prepared.
Any falures to achieve proper tensioning are to be immediately reported to the designer to
obtain guidance as to needed remedial actions.

Pre- or post-tensioning loads are to be determined by measuring both tendon € ongation and
tendon stress. These measurements are to be compared, and should the variation of
measurements exceed the specified amount, the cause of the variation is to be determined and
any necessary corrective actions are to be accomplished.

The grout mix is to conform to that specified in the design. The constructor is to keep records
of the mix proportions and ambient conditions during grout mixing. Tests for grout viscosity,
expansion and bleeding, compressive strength and setting time are to be made by the
constructor using methods and schedules specified in the QCP. Employed procedures are to
ensure that ducts are completely filled.

Anchorages are to be inspected to ensure that they are located and sized as specified in the
design. Anchorages are adso to be inspected to assure that they will be provided with adequate
cover to mitigate the effects of corrosion.

3.5.2(f) Surveys of Form Removal and Concrete Curing. The structure is to have sufficient
strength to bear its own weight, construction loads and the anticipated environmenta |oads
without undue deformations before forms and form supports are removed. The schedule of
form removd is to be specified in the QCP, giving due account to the loads and the
anticipated strength.

Curing procedures for use on the structure are to be specified in the QCP. When conditions at
the construction site cause a deviation from these procedures, justification for these deviations
isto be fully documented and included in the construction records.

Where the construction procedures require the submergence of recently placed concrete,
specid methods for protecting the concrete from the effects of salt water are to be specified in
the QCP. Age of concrete at submergence in sea water is to be specified in the QCP (see dso
3/5.11.2e of the Offshore Installation Rules). Unless otherwise noted, concrete should not be
submerged until 28 days after placing. Any deviation from the QCP should be justified, fully
documented and submitted to this Bureau for approvad.

3.5.2(g) Survey of Finished Concrete. The surface of the hardened concrete is to be
completely inspected for cracks, honeycombing, pop-outs, spaling and other surface
imperfections. When such defects are found, their extent is to be reported to the Surveyor and
to the designer for guidance on any necessary repairs.

The structure is to be examined using an appropriate NDE method such as calibrated rebound
hammer or similar device. Refer to ACI “Guide for Concrete Inspection Programs’ ACI
311.4R for guidance on additiona requirements. Where the results of surface inspection,
cylinder strength tests or nondestructive testing do not meet the design criteria, the designer is
to be consulted regarding remedia actions which are to be taken.

The completed sections of the structure are to be checked for compliance with specified
design tolerances for thickness, dignment, etc., and to the extent practicable, the location of
reinforcing and prestressing steel and post-tensioning ducts. Variations from the tolerance
limits are to be reported to the designer for evaduation and guidance as to any necessary
remedid actions.
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3.5.2(h) Records. Reference is to be made to 1/2.3.12 of the Offshore Installation Rules
regarding the need to compile construction records. For a concrete structure, the construction
records are to include, as goplicable, al materid certificates and test reports, tensioning and
grouting records, concrete records including weight, moisture content and mix proportions, a
listing of test methods and results, ambient conditions during the pours (temperature rise and
therma gradients), cdibration data for test equipment, towing records, data on initid
structura settlements and the inspector’s logs. These records are to be retained by the
Operator.

3.7 LNG Containment and Handling Systems

3.7.1 LNG Storage Tank, LNG and GNG Piping System Fabrication

All LNG storage tanks or storage systems and LNG and GNG piping systems are to be
fabricated in accordance with approved plans to the satisfaction of the Surveyor and in
compliance with the manufacturer’s approved qudity assurance program and fabrication
procedures. The ABS Surveyor will verify the use of ABS-certified materids for the tank
shell and/or membranes, piping components and insulation systems. Welders, weld
procedures, nondestructive examination procedures, equipment and personne will dl be
qudified by the Surveyor who will monitor all phases of LNG tank construction and review
fabrication reports and NDE records. The ABS Surveyor will attend and report on al pressure
testing and tightness testing during the entire fabrication period.

3.7.2 LNG Systems Operations Manual

The LNG systems operationvhandling manual should be available onboard to dl persons
concerned, outlining necessary data for the safe storage and handling of LNG. Description
contained in the manud is toinclude, but is not limited to the following:

i) Qutline feature of LNG and GNG systems such as:

++ Principa particulars.

++ Properties and characteristics of the LNG (range of density and composition).

++ Storage tanks, piping, LNG/GNG handling equipment.

++ Control system and instrumentation.
i) Safety systems such as:

++ Fire protection, ventilation, fire detection, fire-fighting equipment.

++ Personnel protection, safety precautions, equipment.

«+  Communications.
iii) Norma operating procedures or cargo handling guidance such as:

++ |nerting, gasing, cooling down, loading, discharging, warming up, aeration.
iv) An envelope of limiting environmental conditions for carrying out safe operations.
)] Emergency operations such as.

++ Cargo leskage or spillage.

++ Jettisoning (if applicable).

++ Accepting LNG from adisabled LNG carrier at aload termind.

++ Lightering at adischarge termind that normally only discharges vapor.
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3.9 Process Systems

Process pressure vessels, refrigerant storage tanks, heat exchangers piping system components,
compressors, pumps and other mechanica equipment and eectricd and control systems and
equipment that is part of a classed process system will be surveyed during fabrication, installation and
testing to the same extent that LNG storage and handling systems are reviewed, in accordance with
2-3/3.7 above.

3.11 Piping

All piping instalatior/testing is to be in accordance with Bureau-gpproved drawings and procedures.
All welds are to be visually inspected and nondestructively tested, as required and to the satisfaction
of the attending Surveyor. Upon completion of satisfactory installation, the piping system is to be
proven tight by hydrostatic testing to the required pressure, but not less than its normal working
pressure. Where sections of pipes are hydrostatically tested at the fabrication shops, an onboard test is
to be conducted to confirm proper instalation and tightness of the flanged and/or welded connections.

3.13 Electrical

All dectricd wiring, equipment and systems are to be installed/tested in accordance with Bureau-
gpproved drawings and procedures. Proper support for adl cables and suitable seding of cable entries
to equipment are to be verified. Upon completion of wire connections, the affected sections of the
equipment and cabling are to be insulation-tested and proven in order. All grounding is also to be
verified in order.

3.15 Instrumentation

All instrumentation instdlation/testing is to be in accordance with Bureau-approved drawings and
procedures. All supports are to be verified. Upon completion, al systems are to be functionally tested
and proven in order.

3.17 Mechanical

All mechanicad equipment installation/testing is to be in accordance with Bureau-gpproved drawings
and procedures, including the grounding of the equipment. Upon completion, dl equipment is to be
functiondly tested and proven in order.

5 Installation, Hook-up and Commissioning Surveys
Surveys during instalation are to be carried out in accordance with approved plans and procedures.

5.1 Installation Surveys

The effects which may be induced in the structure during the marine operations required for the
transportation and instalation of the structure and equipment are to be accounted for. The emphasis of
this Subsection is on the influence which these operations may have on the safety and integrity of the
structure.

Upon compl etion of fabrication and when the structure is to be transported to site for installation, the
installation procedures are to be to the satisfaction of the attending Surveyor. Procedures for the
bel ow-mentioned operations are to be submitted to the Bureau for review and approval. In order to
verify that instadlation has been accomplished in a manner conforming to the approved plans or
drawings covering these procedures, the attending Surveyor is to witness these operations, as
goplicable. The extent of the Surveyor’'s attendance may vary depending on whether the termind is
stedl or concrete.
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For sted gravity-based terminds, instdlation surveys shall typically include:

++ Load-out and tie-down for systems/components gpplicable or floating and towing operations for
self-floating systems/components that are towed to site

++ Launching, floating, lifting and/or upending for dry tow items or submergence operations for self-
floating items

++ Positioning at site and leveling, which may include penetration of internal skirt
++ Instalation of decks and modules

++ PFiling and grouting as gpplicable

«« Welding and NDE

++ Final fied erection and leveling

*» Pretensioning

For concrete gravity-based terminals, installation surveys shal typically include:

++ Load-out and tie-down for systems/components agpplicable or floating and towing operations for
self-floating systems/components that are towed to site

++ Towing arrangements

++ Positioning at site and leveling, which may include penetration of internal skirt
++ |nstdlation — topside and equipment

++ |nstdlation — gravity-based structure

*+ Touch-down procedure

++ SKirt penetration

++» Verticality of structure

*» Pretensioning

Significant deviations from approved procedures may require re-submittal of supporting
documentation to provide an assessment of the significance of the deviation and the remedid actions
to be taken.

To ensure that overstressing of the structure during transportation has not occurred, the Bureau is to
have access to towing records to ascertain if conditions during the towing operations exceeded those
employed in the anayses required in Section 3/7 of the Offshore Installation Rules. Results are to be
submitted to demonstrate compliance with the reviewed design andysis.

53 Commissioning Surveys

The commissioning date will be the date on which a Surveyor issues the Interim Classification
Certificate for the offshore LNG termind. Commissioning of adl Rulerequired systems is to be
verified by the attending ABS Surveyor. The commissioning is to be in accordance with the approved
step-by-step commissioning procedures. The Surveyor is to be permitted access to critica/hold points
to verify that the procedures are satisfactorily accomplished. The Surveyor is to observe the terminal
operating under various capacities and conditions.

Approved LNG and GNG transfer operations including emergency procedures are to be verified to the
extent deemed necessary by the attending Surveyor. The overall performance of the LNG containment
system should be verified for compliance with the design parameters during the initiad cool-down,
loading and discharge operations. Records of all of these performances should be maintained and are
to be made avalable to the Bureau.
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Similarly, the safe and satisfactory performance of al process systems covered under the termina’s
classification will be verified by the Surveyor as part of the commissioning survey.

5.5 Personnel Safety

Personnd safety precautions, which should include checks of operationd readiness of dl lifesaving,
fire and gas detection and fire fighting equipment, ESD systems, unobstructed escape routes and
establishment of communication procedures, are to be taken during commissioning and are required
to be verified by the attending Surveyor. All such emergency procedures should be capable of deding
with any contingencies such as spillage, fire and other hazards.
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FOUNDED 1862

cHAPTER 2 Requirements for Gravity-Based
Offshore LNG Terminals

SECTION 4 Surveys After Construction and
Maintenance of Class

1 General

This Section pertains to periodica surveys after construction for the maintenance of classification for
gravity-based offshore LNG terminds.

3 Surveys

3.1 Annual Survey

An Annua Survey is to be carried out within three (3) months before or after each annual anniversary
date of the crediting of the previous Special Periodica Survey or origind construction date.

For terminals on Continuous Survey, al Continuous Survey requirements for those parts (items) due
are generally to be completed each year. The Annua Survey will not be credited and the Certificate of
Classification will not be endorsed unless Continuous Survey items which are due or overdue at the
time of the Annua Survey are either completed or granted an extension.

3.3 Intermediate Survey
Intermediate Survey of gravity-based termindsis not required.

3.5 Special Periodical Survey

A Specia Periodicad Survey is to be caried out within five (5) years of the initid Classification
Survey, and &t five-year intervals thereafter.

Specid Periodical Survey may be commenced at the fourth Annual Survey and be continued with
completion by the fifth anniversary date. Where the Special Periodica Survey is commenced prior to
the fourth Annual Survey, the entire survey is to be completed within 15 months if such work is to be
credited to the Specid Periodica Survey.

A Specia Periodica Survey will be credited as of the completion date of the survey but not later than
five (5) years from date of build or from the date recorded for the previous Specia Periodicd Survey.
If the Specid Periodica Survey is completed within three (3) months prior to the due date, the Special
Periodica Survey will be credited to agree with the effective due date.
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Specid consideration may be given to Specid Periodical Survey requirements in unusua cases.
Consideration may be given for extensions of Rule-required Special Periodicad Surveys under extreme
circumstances.

3.7 Continuous Survey Program

At request of the Owner, and upon gpprova of the proposed arrangements, a system of Continuous
Surveys may be undertaken, whereby the Specid Periodica Survey requirements are carried out in
regular rotation to complete dl of the requirements of the particular Specid Periodicad Survey within
afive-year period. The proposed arrangements are to provide for survey of goproximately 20% of the
total number of survey items during each year of the five-year period. Reasonable dternate
arrangements may be considered.

Each part (item) surveyed becomes due again for survey approximately five (5) years from the date of
the survey and the due parts (items) are generdly to be completed each year. For Continuous Surveys,
a suitable notation will be entered in the Record and the date of the completion of the cycle published.

The Bureau may withdraw its approva for Continuous Survey if the Surveyor’ s recommendations are
not complied with.

3.9 Survey Based on Preventative Maintenance Techniques

A properly conducted preventative maintenance/condition-monitoring plan may be credited as
satisfying the requirements of Specid Continuous Survey. This plan must be in accordance with
Appendix 7-A-14, “Guide for Survey Based on Preventative Maintenance Techniques’ of the Rules
for Survey After Construction—Part 7.

3.11 In-line Surveys and Timing of Surveys

All items required to undergo Specid Periodical Surveys are to be carried out at the same time and
interva in order that they are recorded with the same crediting date. In cases where damage has
involved extensive repairs and examination, the survey thereon may, where gpproved by the
Committee, be accepted as equivadent to Specid Periodica Survey.

Surveys are to be completed within three (3) months of their due dates, unless extended by agreement
with the Bureau. Surveys carried out within this three-month window period will be credited and due
a the same anniversary date in subsequent cycle. When so desired by the Operator/Owner, any part of
the terminal instalation may be offered for survey prior to the three-month window and the survey
will be credited as of the date it has been surveyed.

3.13 UWILD Surveys

UWILD Surveys are to be carried out by competent diver(s) or other approved means once in any
five-year period and in association with Specia Periodicad Survey, with an interva not exceeding five
(5) years. Consideration may be given for extensions of the Under Water survey In Lieu of
Drydocking (UWILD) due dates under specid circumstances.

3.15 Boiler Surveys

Waste-hezt or fired auxiliary boilers intended for working pressures above 3.4 bar (3.5 kgf/cm?, 50
psi), are to be surveyed two times in any five-year period, with an interva not exceeding three (3)
years between Boiler surveys. Consideration may be given for extensions of Rule-required Boiler
Surveys. The extension may be granted by the Surveyor, provided a survey is caried out in
accordance with 7-7-1/7 of the Rules for Survey After Construction —Part 7.
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5 Maintenance Records

M aintenance records are to be kept and made available for review by the attending Surveyor. The
mai ntenance records will be reviewed to establish the scope and content of the required Annud and
Specid Periodical Surveys which are to be carried out by a Surveyor. During the service life of the
unit, maintenance records are to be updated on a continuing basis. The operator is to inform the
Bureau of any changes to the maintenance procedures and their frequencies as may be caused, for
example, by changes or additions to the origina equipment. The Surveyor may determine during his
periodic survey if the changes are sufficient to warrant review by the ABS Engineering staff.

51  Annual Survey

At each Annua Survey, in addition to a generd review of the mantenance records and where
goplicable and required for Classification of the terminal, the Surveyor is to verify the effectiveness of
the following items by visud examination and operationd testing, as appropriate:

5.1.1 Hull Structure

)] Visud examination of the termind’ s structure above water to be carried out as far as
accessi ble/possible while paying specid attention to splash zones for possible damage
or deterioration from corrosion.

i) Any novel features incorporated in the design of the termind in accordance with
procedures agreed to by ABS during design review.

iii) Particular attention is to be given to significant modifications or repairs made as a
result of findings at time of previous survey.

5.1.2 Equipment and Machinery

)] Equipment/machinery with their associated pumps, piping, gectricd instdlations are
to be generdly examined as accessible.

i) Machinery and boiler space(s), bilge pumping system including bilge wells and
associated darms are to be generdly examined and bilge darms to be tested.

iii) Boilers and pressure vessds and their external appurtenances including safety
devices, foundations, controls, relieving gear, high pressure and escape steam piping,
insul ation and gauges are to be examined.

5.1.3 Electrical, Instrumentation and Control Systems

i) Electrical installation, emergency sources of power, switch gears and other eectrica
equipment. The operation of the emergency sources of eectrical power and their
automatic operation are to be confirmed as far as practicable.

i) Precautions against €l ectric shocks, fire and other hazards of electrical origin are to be
generdly examined.

iii) Electrical equipment instdled in hazardous or gas dangerous spaces delineated in the
ABS-approved plan are to be generally examined as accessible.

iv) Instrumentation and control equipment with their associated eectricd cabling are to
be generdly examined.
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5.1.4 Containment Systems
i) Survey of the containment system is to be carried out in line with the gpplicable
requirements of ABS Annua Survey for liquefied gas carriers. (Refer to 7-3-2/1.13.7
of the Rules for Survey After Construction — Part 7 for details)
i) Inerting system instaled in accordance with 5-8-9 of the Steel Vessel Rules is to be
examined and tested in accordance with 7-6-2/3.1.1 of the Rules for Qurvey After
Construction —Part 7.
5.1.5 Safety Systems
i) Generd examination of the safety systems are to be carried out as far as practicable.
These systems include are but not limited to: gas detection, fire detection, fire
extinguishing, structural fire protection and emergency shutdown systems.
i) Personnd protection and life saving gppliances, and means of escape are to be
examined as far as practicable
iii) Fire-extinguishing equipment required for classification purposes, as outlined in the
Sed Vessel Rules, are to be examined, including examination and/or test of the
following;
a. Fire main system including isolating valves and hydrants.
b. Fire/emergency fire pumps.
C. Fire hoses, nozzles, applicators and spanners.
d. Semi-portable and portable fire extinguishers.
e Fire Control Plans, where required.
f. International Shore Connection.
g. Fixed fire-fighting system controls, piping, instructions and marking.
h. Remote controls for stopping fans/machinery and shutting off fuel suppliesin
machinery spaces.
i. Fireman’ s ouffits.
J- Closing arrangements of funnel annular spaces, skylights, doorways, tunnels,
and machinery ventilation system.
iv)  Access doors and ventilation systems serving the hazardous or gas-dangerous spaces,
and associated darms.
v)  Where areas of the termind are designated for helicopter operations and where fitted,
the following are to be generdly examined:
a. Access arrangements, ventilation, and el ectrical equipment.
b. Fuel storage and refueling system including tank, pumps, piping, vaves,
vent, sounding, overflow, spill containment and remote shutdowns.
5.1.6 Additional Requirements
)] Where the termind’ s process and/or support system is classed with this Bureau, the
survey of the systems is to be carried out considering the extent of classification
defined within the Class Notation assigned to the terminal, and in line with the
goplicable requirements of ABS Annua Survey for facilities on offshore
installations. (Refer to Paragraph 5-2/7.1 of the Facilities Guide for details)
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i) Where the termind’s automatic and remote control and monitoring system is
goproved for AMCC or AMCCU Class Notation, the system is to be generally
examined while the termind’ s service generators are in operation and control systems
are energized. For further details, refer to Section 7-8-1 of the Rules for Survey After
Construction —Part 7.

iii) Where the termind’ s import and export system is classed with this Bureau, the survey
of the system is to be carried out in accordance with the requirements of Chapter 9,
Section 18 of the FPI Guide.

iv) Where parts (items) of the termind are approved for “Surveys based on Preventive
Maintenance Techniques’, each such part due or overdue at the time of the Annud
Survey is to be examined/tested as required by the Surveyor.

)] Where parts (items) of the termina are approved for “Continuous Surveys’, each
such part due or overdue at the time of this Annual Survey is to be examined/tested as
required by the Surveyor.

vi) Where parts (items) of the termind are gpproved for “Risk-Based I nspection” (RBI),
each such pat due or overdue at the time of this Annual Survey is to be
examined/tested in accordance with the ABS gpproved RBI Plan.

Because of the varied nature and purposes of offshore LNG terminals, the above requirements are to
be considered as the generd scope of required surveys. Additiond surveys defined in the ABS
goproved “Inspection Plan” (See 2-4/7 of this Guide) are to be carried out to confirm the fitness of the
terminal for satisfactory continuous operation.

5.3 Special Periodical Survey

The Specid Periodicd Survey is to include dl items listed under the Annua Survey with more
comprehensive examination and testing of the termind’s structure, machinery, equipment, fire
protection/fighting/extinguishing systems, cargo contanment and transfer systems. The Specid
Periodica Survey isto be carried out in conjunction with the fifth year UWILD Survey.

At each Specid Periodicad Survey, in addition to a generd review of the maintenance records and
where applicable and required for Classification of the terminal, the Surveyor is to verify the
effectiveness of the following items by visua examination and operationd testing, as appropriate:

5.3.1  Hull Structure
i) Underwater inspection of selected areas of the termind.
i) Nondestructive Examination (NDE) is to be carried out on representative joints of the
structure and if found necessary, structurad supports of conductors and risers. The

extent and method to be employed in the cleaning, inspection and NDE process are to
be in accordance with an approved Inspection Plan.

iii) Corrosion protection system.

iv) Degree of scouring in way of terminal support structure, tilt and subsidence of the
terminal are to be checked and witnessed by the attending Surveyor.
)] Hull thickness measurements (gaugings). The extent and method to be employed in

gauging process is to be in accordance with an approved | nspection Plan.
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5.3.2 Equipment and Machinery

i)

vii)

viii)

Xii)

80

All openings to the sea, including sanitary and other overboard discharges together
with the valves connected therewith, are to be examined interndly and externally.

The emergency fire pump nonreturn vave (if fitted) is to be examined interndly and
externdly.

Pumps and pumping arrangements, including vaves, cocks, pipes, straners and
nonmetalic flexible expansion pieces in the main circulating system are to be
examined.

Operation of the bilge/dewatering system. Other systems are to be tested as
consi dered necessary.

The foundations of main and auxiliary machinery are to be examined.

Heat exchangers and other unfired pressure vessels with design pressures over 6.9 bar
(7 kgf/cm?, 100 psi) are to be examined, opened out and pressure tested as deemed
necessary, and associated relief vaves proven operable. Evaporators that operate with
a vacuum on the shell need not be opened, but may be accepted on basis of
sati sfactory externa examination and operational test or review of operating records.

Air compressors, ar reservoirs and associated piping are to be examined. If ar
reservoirs cannot be examined internally, they are to be hydrostaticaly tested. All
relief vaves and safety devices are to be proven operable.

Where provided, steam reciprocating engines are to be opened and examined
including cylinders, pistons, vaves, valve gear, crossheads, crankpins, man journals
and thrust bearing.

Where provided, main and auxiliary steam condensers are to be opened, examined
and leak tested as deemed necessary by the Surveyor.

Where provided, main steam piping is to be examined. Where deemed necessary by
the Surveyor, the thickness is to be ascertained by NDE. Alternatively, for instalation
operating at temperatures not exceeding 427°C (800°F), hydrostatic tests to 1.25
times the working pressure may be accepted.

For operationd testing of main and auxiliary machinery, see appropriate sections of
the Rules for Qurvey After Construction —Part 7, as gpplicable.

Where provided, auxiliary internd combustion engines are to be opened, examined
and measured as gpplicable, in accordance with 7-6-2/3.1.2 of the Rules for Survey
After Construction — Part 7.

Parts which have been examined within 15 months need not be examined again,
except in specid circumstances. Specid consideration as to the requirements for
Specid Periodical Surveys may be given for main engines with bores 300 mm (11.8
inches) or under, provided the engine is maintained under a manufacturer’ s scheduled
mai ntenance program. The records of the program, including lubrication servicing,
ae to be made avalable to the Surveyor. Periodicd overhauls, required by the
manufacturer’ s scheduled maintenance program, are to be witnessed by the Surveyor
and will be accepted for compl etion of the cycle.
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5.3.3 Electrical, Instrumentation and Control Systems
i) Fittings and connections on main switchboards and distribution panels.

i) Electric cables, as far as practicable.

iii) Generators, including emergency generator, are to be run under load. Where the
generators are arranged to operate in pardld, satisfactory load sharing and operation
of the circuit breskers, including the reverse power trip, is to be demonstrated.

iv) The insulation resistance of the circuits is to be measured between conductors and
between conductors and earth and these vaues compared with those previously
measured.

)] Where electricd auxiliaries are used for vita purposes, the generators and motors are
to be examined and their prime movers opened for examination. The insulation
resi stance of each generator and motor is to be measured with dl circuits of different
voltages above earth being tested separately and in accordance with 7-6-2/3.1.2 of the
Rules for Survey After Construction — Part 7.

Vi) On the occasion of mgor repairs, the coils repaired or renewed are to be subjected to
a didectric stran test, as specified under the gpplicable parts of 4-8-3/3.15 of the
Sed Vessd Rules. In addition, the circuits containing the repairs or renewals and
coils which have been disturbed during repairs are to be subjected to dielectric strain
tests for one minute by application of a potential of 125% of the maximum operating
voltage of the circuits to which it is gpplied. The DC fields of generators and motors
are to be subjected for one minute to a test potentid equd to 50% of the vaue
specified under the gpplicable parts of 4-8-3/3.15 of the Steel Vessel Rules, and the
whol e apparatus operated under full-load conditions.

5.3.4 Containment Systems

i) Survey of the containment system is to be carried out in line with the gpplicable
requirements of ABS Specid Survey for liquefied gas carriers. (Refer to 7-3-2/5.11
of the Rules for Qurvey After Construction — Part 7 for details)

i) The inerting system instdled in accordance with 5-8-9 of the Sted Vessel Rulesis to
be examined and tested in accordance with 7-6-2/1.1.11 of the Rules for Survey After
Construction —Part 7.

5.3.5 Additional Requirements

i) Where the termind’ s process and/or support system is classed with this Bureau, the
survey of the system is to be caried out considering the extent of classification
defined within the Class Notation assigned to the terminal, and in line with the
applicable requirements of ABS Specid Periodicad Survey for facilities on offshore
installations. (Refer to 5-2/7.3 of the Facilities Guide for details)

i) Where the termind’s automatic and remote control and monitoring system is
goproved for AMCC or AMCCU Class Notation, in addition to the agpplicable
requirements of the Annual Survey [refer to 2-4/5.1.6ii) above], dl mechanicd,
hydraulic and pneumatic control actuators and their power systems are to be
examined and tested, insulation resistance readings are to be taken, automatic controls
are to be tested, and the entire control system is to be subjected to a trid at reduced
power to ascertan proper performance of the automatic functions, darms and safety
systems. For further details, refer to Section 7-8-2 of the Rules for Survey After
Construction — Part 7.

iii) Where the termind’ s import and export system is classed with this Bureau, the survey
of the system is to be carried out in accordance with the requirements of Chapter 9,
Section 19 of the FPI Guide.
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Because of the varied nature and purposes of offshore LNG terminals, the above requirements are to
be considered as the general scope of required surveys. Therefore, additiona surveys defined in the
ABS gpproved “Inspection Plan” (See 2-4/7 of this Guide) are to be carried out to confirm the fitness
of the termind for satisfactory continuous operation.

55 UWILD Survey

The UWILD is to be carried out in accordance with documented procedures that have been submitted
for review and approved by the Bureau in advance of the survey. The gpproved procedure is to be
made available onboard the terminal for the Surveyor’s reference. The UWILD Survey is to include
the following:

i) The UWILD procedure is to contain the following:

*+ Procedure for divers to identify the exact location at which they are conducting their
inspection.

*+ Procedure for cleaning the marine growth for inspection purposes that is to include the
extent and location of the underwater cleaning.

*» Procedure and extent for measuring the cathodic potentia readings in way of the
structures.

++ Procedure and extent for taking thickness gaugings of the structures and NDT of criticd
joints.
++ Qudifications of dl divers conducting the inspection, NDT and thickness gaugings.

o+ Type of underwater video and photography, including means of communication,
monitoring and recording.

i) All Specia Periodicd Survey items related to the underwater portion of the hull or structure,
including the gauging requirements are to be dealt with during the underwater survey.

5.7 Boiler Survey

Boiler surveys are to comply with the requirements stated in Section 7-7-1 of the Rules for Survey
After Construction—Part 7.

7 Inspection Plan

The requirements of 2-4/5.1 and 2-4/5.3 above are intended to define the genera scope of required
surveys. Because of the varied nature and purposes of offshore terminds, it is not considered
practicable to establish afirm schedule of requirements. The periodica surveys are to be carried out in
accordance with the reviewed inspection plan to confirm the fitness of the termind for continued
operation. The Inspection Plan should cover al surveys for the design life of the termind.

9 Modifications

When it isintended to carry out any modifications to the LNG containment systems, process systems,
machinery, piping, equipment, etc., which may affect classification, the details of such modifications
ae to be submitted for review. If the Bureau determines that the modification will affect
classification, the termind to be modified will be subject to the review, testing and inspection
requirements of this Guide.
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11 Damage and Repairs

11.1

If an offshore LNG terminal that has been classed suffers any damage to the termind structure, LNG
contanment system, process systems, machinery, piping, equipment, etc, which may affect
classification, the Bureau is to be notified and the damage examined by a Surveyor. Details of
intended repairs are to be submitted for approval, and the work is to be carried out to the satisfaction
of the attending Surveyor.

11.3

When a piece of machinery, piping or process equipment suffers a premature or unexpected failure,
and is subsequently repaired or replaced without Surveyor attendance, details of the falure, including
damaged parts, where practiceble, are to be retained onboard for examination by the Surveyor during
the next scheduled visit. Alternatively, the part or parts may be landed ashore for further examination
and testing, as required.

11.5

If falures noted in 2-4/11.3 above are deemed to be a result of inadequate or inappropriate
mai ntenance, the maintenance and inspection plan is to be amended and resubmitted for approval.

13 Certification on Behalf of Coastal and Flag States

When the Bureau is authorized to perform surveys on behdf of a governmentd authority, and when
requested by the Owner, items as specified by the governmenta authority or Owner will be surveyed.
Reports indicating the results of such surveys will be issued, accordingly. Where the periodicity and
types of surveys on behdf of a governmental authority differ from those required by the gpplicable
portions of this Section, the Flag State, Coastal State or other governmenta authority’ s requirements
take precedence.
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FOUNDED 1862

cHAPTER 2 Requirements for Gravity-Based
Offshore LNG Terminals

SECTION 5 Risk-based Surveys for
Maintenance of Class

1 General

The provisions of this Section contan survey requirements specific to the mantenance of
classification for gravity-based offshore LNG terminals for which inspection plans have been
developed using risk-based techniques as an equivdent aternative to prescriptive requirements, as
defined in Chapter 2, Section 4 of this Guide.

1.1 Applicability

While this Section provides risk-based survey requirements as an dternative for maintenance of
Class, the Sections on the classification process contained in this Guide are still applicable. Where no
specific references or guidance are given in this Section, the relevant requirements of conventiona
Rules/Guides reman vdid.

1.3  Survey Periods

Because of the diverse nature and purposes of offshore LNG terminas and the varied contents of
inspection plans likely to be developed as part of an Owner’ s risk-based approach to Classification, it
is not considered practicable to establish a firm schedule of survey requirements in this Section for
maintenance of Class.

3 Requirements for Risk-Based Survey

3.1 General

Where the risk-based approach is to be adopted, the Owner’ s proposed maintenance and inspection
plans, including details of frequency and extent of activities, are to be submitted for review. Where
these plans deviate from the conventiond survey requirements described in this Guide, the risk
assessment methodology is to specificaly address these deviations, which are not to result in an
unacceptable level of safety or integrity of the termind. In addition to the maintenance and inspection
plans noted above, the following documentation is to be submitted to the Bureau at least six months
before the plan is to be put into effect. This documentation is to establish, at a minimum:
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3.3

5.1

5.3

86

i) The basis and methodology employed in the risk-based techniques.
i) The means by which the techniqueis used to establish maintenance plans.

iii) The means by which the technique is used to update and modify maintenance and inspection
plans.

iv) The means by which the following items are to be controlled:
++ Accident and Non-Conformity Reporting.
++ QOverdue | nspections/Surveys.
++ Interna Audits and Management Reviews.
++ Control, Storage and Retention of Documents and Data.

++ Change Procedures for Bureau-approved plans.

Site-Specific Risk Assessment

Where the risk-based gpproach is to be adopted on offshore LNG terminds, the risk assessment on
which the inspection and maintenance plan is based is to be site-specific.

Surveys

General

5.1.1 Special Periodical Survey

To credit a Specid Periodical Survey based on risk-based inspection techniques, the termind
is to be subject to a continuous survey program, whereby the survey of all applicebleitemsis
to be caried out on a continuous basis over the five-year Specid Survey cycle If this
program includes a preventative maintenance/condition monitoring plan, this plan isto be in
accordance with Appendix 7-A-14, “Guide for Survey Based on Preventative Mantenance
Techniques”, of the Rules for Survey After Construction —Part 7.

5.1.2 Inspection Plan

The inspection plan detailing the timing and extent of activities will be reviewed to establish
the scope and content of the Annua and Special Periodica Surveys which are required to be
carried out by a Surveyor, who will dso monitor the Owner’s in-house quality management
system required by this Guide. During the service life of the termind, maintenance and
inspection records are to be updated on a continuing basis and are to be available for reference
by the attending Surveyor. The operator is to inform the Bureau of any changes to the
maintenance procedures and their frequencies, as may be caused, for example, by changes,
additions or deletions to the origina equipment.

Initial Survey

An Initial Survey is to be carried out to confirm that systems and required plans have been properly
implemented. The survey is to be carried out a minimum of three (3) months after the date of
implementation of the approved plans, but no later than concurrently with the next due Annua
Survey.
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5.5 Annual Survey

An Annual Survey is to be carried out by a Surveyor within three (3) months before or after each
anniversary date of the initid/renewa Classification Survey. The survey is to be carried out in
accordance with the approved risk-based inspection plan to confirm the fitness of the termind for
continued operation. Where the inspection plan specifically applies ABS Rules, the applicable items
areto be complied with.

5.7  Special Periodical Survey

A Specid Periodica Survey of the facilities is to be carried out within five (5) years of the initia
Classification Survey and at five-year intervds thereafter. The survey is to include al items in the
goproved risk-based inspection plan listed under the Annua Survey, confirmation of the completion
of the continuous survey program, and where the inspection plan specifically applies ABS Rules, the
gpplicable items are to be complied with.

7 Modifications

When modifications to the termind that may affect classification are to be carried out after the
issuance of the Classification Certificate, the details of such modifications are to be submitted for
review. |f the Bureau determines that the modification will affect classification, the termind to be
modified will be subject to the review, testing and inspection requirements of this Guide. All
documentation requirements for review and the design documentation described in Chapter 2, Section
1 of this Guide is to be available to the attending Surveyor at the time of the modifications.

9 Damage and Repairs

The requirements stated in 2-4/11 of this Guide shal apply.

11 Certification on Behalf of Coastal and Flag States
Only when the Coasta and/or Flag States and/or other governmenta authority accept and authorize
the Bureau for Certification based on risk-based inspection techniques, the Bureau will carry out

surveys as authorized. If the Coastd and/or Flag States and/or other governmental authority do not
accept the risk-based gpproach, surveys will be carried in conventional, prescriptive manner.
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cHAPTER 3 Requirements for Floating
Offshore LNG Terminals

SECTION 1 Classification of Floating Offshore
LNG Terminals

In addition to all of the requirements mentioned in Chapter 1 of this Guide, the following
requirements are applicable to floating offshore LNG terminals.

1 ABS Class Symbols and Notations

1.1 Class Notations

Offshore LNG terminds that have been buiilt, instaled and commissioned to the satisfaction of the
Surveyors to the Bureau to the full requirements of this Guide, where approved by the Committee for
service for the specified design environmental conditions, will be classed and distinguished in the
ABS Record by the symbol A A1, followed by the appropriate notation for the intended service listed
below:

Class notations were chosen to provide a clear description of the function of each configuration using
the following symbols:

Floating

Liquefaction Fecility

Transfer of LNG (Offloading/L oading)

Gas Processing Facility

Re-Gasification Facility

Storage Facility

Termind without Processing Equipment

- WX T Orm

F(LNG) PLSO - Floating LNG Terminas with Gas Processing and Production, Liquefaction,
Storage and Offloading — The terminal receives well gas, processes it, liquefies the naturad gas and
condensate for storage and offloading.

F(LNG) ORS - Floating LNG Storage Terminds with Re-Gasification Facility — The termina
receives LNG from atrading LNG carrier, storesit, re-gasifies and discharges the gas ashore.

F(LNG) SO - Floating LNG Storage and Offloading Terminas — The termind receives, stores and
offloads LNG in alightering operation.
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1.3 SafeHull

Floating terminas designed and built to the SafeHull criteria will be distinguished in the Record by
the notation SH. The floating terminal sted hull structure designed and built to SafeHull criteriais
only gpplicable and mandatory to floating terminads with a membrane-type containment system,
whereby the dynamic loads generated by the liquid inside the tanks are directly transmitted to the hull
structure and the size limitations are as described in 3-2/5.1.1 of this Guide. In addition, the design of
the containment system is to be assessed and analyzed as per Part 5, Chapter 8 of the Stedl Vessel
Rules. For LNG termina s with containment system of independent Type-B tanks, refer to 3-2/5.1.1 of
this Guide.

1.5 Dynamic Loading Approach

SafeHull program cannot be gpplied to the floating terminad steel hull structure with a containment
system of independent Type-B tanks. Therefore, to assess the adequacy of the hull structure, Dynamic
Loading Approach (DLA) will be applied and is considered mandatory. Accordingly, terminals built
to plans reviewed in accordance with an acceptable procedure and criteria for caculating and
evaluating the behavior of hull structures under dynamic loading conditions, in addition to compliance
with other requirements of the Rules and Guide, will be distinguished in the Record by the notation
SH-DLA. In addition, the design of the containment system of independent Type-B tanks is to be
assessed and andyzed in accordance with Part 5, Chapter 8 of the Seel Vessel Rules.

Where requested, the DLA and notation SH-DLA referred to aove may aso be applied to assess the
adequacy of the floating sted structure of LNG Terminads with a membrane-type containment system
referred to in 3-1/1.3 of this Guide. In such cases, the SH-DLA notation for membrane design is
optional.

1.7  On-site Operation

Terminds designed and built to the specid modified requirements for on-site operation, where
goproved by the Committee for that particular service, will be identified in the Record by the added
notation (S years) followed by the approved site of operation, thus SH (S100) Gulf of Mexico
and/or SH-DLA (S100) Gulf of Mexico, where “100” signifies that the terminal is reviewed for
100 years design return period.

1.9 Longer Design Fatigue Life

Terminds built to plans reviewed based on the SafeHull fatigue criteria for a design life longer than
20 years will be distinguished in the Record by the added notation FL (years), thus FL (30), where
“30” signifies that the termind is reviewed for 30 years design fatigue life. This notation is not
available to Type B independent tank termina s for which spectral fatigue andysisis mandatory.

1.11 Spectral Fatigue Analysis

Terminds built to plans reviewed based on spectral fatigue andysis in accordance with the ABS
Guidance Notes on Spectral-Based Fatigue Analysis for Floating Production, Storage and Offloading
(FPSO) Systems will be distinguished in the Record by the symbol SFA. If the design fatigue life is
longer than 20 years, the design life will adso be distinguished in the Record by the added notation
(years), thus SFA (30), where “30” signifies that the termina is reviewed for 30 years design
fatiguelife.
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1.13 Additional Notations

A floating termind that has a propulsion system and a means of disengaging the vessel from its
mooring and riser systems to alow the vessel to ride out severe weather or seek refuge under its own
power for a specified design environmentd condition will be classed with the appropriate class
notation in 3-1/1.1 above and with the notations (Disconnectable), A AMS at the end. One
example of such class designationis:

A A1, F(LNG) ORS (Disconnectable), A AMS

In some cases, an Owner may elect to instal a re-gasification facility on a new or existing trading
LNG carrier so that the vessel may load and transport LNG and then re-gasify for direct discharge
ashore. When such afacility isinstaled on an ABS-classed LNG carrier, the re-gasification facilities
may be eligible for ABS certification which will be denoted with the additiona notation (LNG) R —
Re-gasification Facility, so that the class notation as it appears in the Record will be:

A A1 Liquefied Gas Carrier, (LNG) R

1.15 A AMS Notation

Machinery and boilers for sdlf-propulsion that have been constructed and instaled to the satisfaction
of the Surveyors to this Bureau to the full requirements of the Rules, when found satisfactory after
trid and gpproved by the Committee, will be classed and distinguished in the Record by the notation
A AMS.

1.17 A ACC and A ACCU Notations

Equipment and machinery for monitoring the propulsion machinery space and for control and
monitoring of the propulsion and auxiliary machinery from a continuously-manned centralized control
station that have been constructed and instdled to the satisfaction of the Surveyors to this Bureau and
to the full requirements of the Steel Vessal Rules, when found satisfactory after trial and approved by
the Committee, will be classed and distinguished in the Record by the notation A ACC. These
provisions cover propulsion machinery during start-up, navigating and maneuvering, and do not cover
operations in port or a mooring or anchorage. Where it is intended that the propulsion machinery
space be periodicdly unattended and that propulsion machinery be controlled primarily from the
navigation bridge, a Class notation A ACCU will be assigned.

1.19 A AMCC and A AMCCU Notations

Automatic or remote control and monitoring equipment/machinery that have been constructed and
installed to the satisfaction of the Surveyors to this Bureau and to the full requirements of the ABS
Guide for Automatic or Remote Control and Monitoring for Machinery and Systems (other than
propulsion) on Offshore Installations, when found satisfactory after triad and gpproved by the
Committee, will be classed and distinguished in the Record by the notation A AMCC. Where it is
intended that the machinery be controlled and monitored from a remote control and monitoring center
located outside the machinery space(s), a Class notation A AMCCU will be assigned. It should be
noted that the above notations do not cover the instrumentation and control systems for any process
systems.

”»

1.21 Temporary Mooring Equipment Symbol “A

When requested by the Owner, the symbol A may be placed after the symbols of classification in the
Record, thus A A1 A , which will signify that the equipment for temporary mooring is in compliance
with 3-5-1/3 of the MODU Rules or Part 3, Chapter 5 of the Steel Vessel Rules.
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1.23 Application of Class Notations

The class notations described above cover the following components:

i) Floating offshore LNG terminal, including the termind’s hull structure, equipment, marine
machinery and all electrical systems under one of the notations in 3-1/1.1 of this Guide,
subject to the requirements of this Guide.

i) Position mooring systems according to the requirements of the FPI Guide.

iii) Gas processing, production and liquefaction facilities according to the requirements of this
Guide and the applicable sections of the Facilities Guide.

iv) LNG storage facilities (Containment Systems) in accordance with the requirements of this
Guide and the gpplicable sections of Part 5 of the Steel Vessel Rules.

)] Inlet and outlet facilities in accordance with the requirements of this Guide.

Vi) LNG and GNG (Gaseous Natural Gas/LNG vapor) handling systems in accordance with the
requirements of this Guide and the applicable sections of Part 5 of the Stedl Vessel Rules.

vii) Re-gasification facilities in accordance with the requirements of this Guide.

viii)  Safety systemsin accordance with the requirements of this Guide.

iX) Helicopter landing area in accordance with the requirements of this Guide and the gpplicable
sections of the Steel Vessdl Rules.

TABLE 1
Terminal Configuration
- Importand| Risers |Min. System)
Structure | Storage Pro(cB::sin Liquefaction|Gasification ,\F/’lcc))scl)’;li?]n Export and Corrpliance,
9 9 Systems | Flow Lines| Required
FILNGPLSO X X X X - X X Optional X
FILNGORS X X - - X X X Optional X
FILNG)SO X X - - - X X Optional X
FILNGR - - - - X X X - X
FILNGT X X - - - X X - X
Notes:

P = Process

L = Liquefaction

S = Storage

O = Transfer of LNG (Offloading/Loading)

R = Re-gassification

T = Terminal (no process equipment)
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3 Plans and Data to be Submitted

Plans and data to be submitted for design review shal be submitted at least in triplicate; one copy for
return to the submitter, one copy retained by ABS engineering office, and one copy for the use of the
attending Surveyor. Full size prints of documents are preferred. If it is not feasible, al reduced prints
must be clearly legiblein all detals. Proceeding paragraphs of this Subsection “Plans and Data to be
Submitted” cover submittals for full variety of Class Notations. The actua extent of plans and data to
be submitted depend upon the equipment, machinery and systems installed on the termina and
requested for Classification by the Owner.
3.1 Design Plans and Data for Structures

Plans showing the scantlings, arrangements and details of the principa parts of the hull structure of
each terminal to be built under survey are to be submitted and gpproved before the work of
construction has commenced. These plans are to clearly indicate the scantlings, joint detals and
welding or other methods of connection. In general, plans are to be submitted that include the
following, where applicable:

++ (enerd arrangement.

++ Body plan, lines, offsets, curves of form, inboard and outboard profile.
*+  Wind hedling moment curves of equivadent data

*+ An arangement plan of watertight compartmentation.

++ Diagrams showing the extents to which the watertight and weathertight integrity is intended to be
maintained, the location, type, and disposition of watertight and weathertight closures.

++ Capacity plan and tank sounding tables.

++  Summary of distributions of weights (fixed, variable, balast, etc.) for various conditions.
*+ Type location and quantities of permanent ballast, if any.

*+ Loadings for dl decks.

++ Transverse section showing scantlings.

++ Longitudind sections showing scantlings.

++ Decks, including helicopter deck.

*+ Framing, shell plating, watertight bulkheads and flats, structurd bulkheads and flats, tank
bulkheads and flats with location of overflows and air pipes.

++ PFillars, girders, diagonals and struts.
o+ Stability columns, intermediate columns, hulls, pontoons, superstructure and deck houses.
++ Arrangement and details of watertight doors and hatches.

++ Foundations for anchoring equipment, industrial equipment, process and process support
modules, etc., where attached to hull structure, superstructures or deckhouses.

*+ Mooring turrets and yoke arms, including mechanical details.
++ Corrosion control arrangements.
++ Methods and locations for nondestructive testing.
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3.1.1 Site Condition Reports

The site condition reports, comprised of the environmentd and soil data, are to be submitted.
For details, refer to Chapter 3, Section 4 of the FPI Guide. The principa purpose of these
reports is to demonstrate that site conditions have been evaluated in establishing design
criteria. Among the items to be discussed are:

i) Environmental conditions of waves, winds, currents, tides, water depth, air and sea
temperature and ice

i) Seabed topography, stability and pertinent geotechnicad data
iii) Seismic conditions
Where appropriate, data established for a previous instdlation in the vicinity of the

installation proposed for classification may be utilized if acceptable in the opinion of the
Bureau.

3.1.2 Design Data and Calculations

Information is to be submitted for the terminal which describes the methods of design, and
analysis, which were employed to establish its design. The estimated design service life of a
termind is aso to be stated. Where model testing is used as a basis for a design, the
gpplicability of the test results will depend on the demonstration of the adequacy of the
methods employed, including enumeration of possible sources of error, limits of applicability
and methods of extrapolation to full-scae data Preferably, procedures should be reviewed
and agreed upon before modd testing is done.

As required in subsequent sections, calculations are to be submitted to demonstrate the
sufficiency of the proposed design. Such cdculations are to be presented in alogica and well-
referenced fashion employing a consistent system of units. VWhere the cadculations are in the
form of computer andysis, the submittd is to provide input and output data with computer
generated plots for the structurad model. A program description (not listings), user manuds
and the results of program verification sample problems may be required to be submitted.

3.1.3 Plans and Specifications.
Plans or specifications depicting or describing the arrangements and detail s of the major items
of the termind are to be submitted for review or goprovd in atimely manner.

Where deemed appropriate, and when requested by the Owner, a schedule for information
submittal and plan gpprovad can be jointly established by the Owner and the Bureau. This
schedule, which the Bureau will adhere to as far as reasonably possible, is to reflect the
construction schedule and the complexity of the termind as it affects the time required for
review of the submitted data

3.1.4 Information Memorandum

An information memorandum on the termind is to be prepared and submitted to the Bureau.
The Bureau will review the contents of the memorandum to establish consistency with other
data submitted for the purpose of obtaining classification. The Bureau will not review the
contents of the memorandum for their accuracy or the features described in the memorandum
for their adequacy.

An information memorandum is to contain, as gppropriate to the terminal, the following:
++ Site plan indicating the general features at the site and the exact location of the terminal.

*» Environmenta design criteria, including the recurrence interval used to assess
environmental phenomena (see 3-2/1.1).
++ Fans showing the generd arrangement of the termind.
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++ Description of the safety and protective systems provided.

*+  The number of personnel to be normaly stationed at the termind.

++ Listing of governmenta authorities having cognizance over thetermind.
++ Listing of any novel features.

++ Brief description of any monitoring proposed for use on the termind.

++ Description of transportation and instalation procedures.

3.3 Design Plans and Data for Position Mooring Systems
The design documentation for the mooring system is to include the following, when applicable:
*+» Mooring arrangement or pattern.
++ Detail s of winching equipment.
++ Details of anchoring system.
++ Detail s of mooring line segments.
++ Connections at anchors and between mooring line segments.
++ Detals of in-line (spring) buoys.
++ Details of buoy for Catenary Anchor Leg Mooring (CALM) system.
++ Details of Single Anchor Leg Mooring (SALM) structures, if gppropriate.
++ Details of Turret System to show turret structure, swivel, turntable and disconnecting device.
++ Details of yoke (hard or soft) connecting the vessd and CALM/SALM structure.
*+ Environmenta Report.

*» Mooring Andysis describing method of load calculations and anaysis of dynamic system to
determine the mooring line design loads.

*» Moded Test report when the design loads are based on model testsin awave basin.

++ Thruster specifications and calculations of a system with dynamic positioning system for thruster
forces and power to counteract environmental forces (See Chapter 3, Sections 3 and 4 of the FPI
Guide).
3.5 Design Plans for LNG Containment System, LNG and GNG Handling Systems

The following plans, calculations and information, as gppropriate, are to be submitted in addition to
those required by Section 1-1-7 of the Steel Vessel Rules:

*+ Full particulars of the intended cargo and its properties, including flashpoint, maximum vapor
pressure, minimum and maximum temperature and |oading and storage procedures.

++ (Generd arangement plans of the termina showing the position of the following:

i) LNG containment system, fuel oil, water balast and other tanks and void spaces.
i) Manholes and any other opening of the cargo tanks.
iii) Doors and other openings in cargo pump and compressor rooms and other gas-dangerous
rooms.
iv) Ventilation ducts of cargo compressor rooms and other “ gas-dangerous’ spaces.
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)] Door, ar-locks, manholes, ducts and other openings for “non-gas-dangerous’ spaces
which are, however, adjacent to the cargo area, including rooms inside and under the

forecastle deck.

Vi) Cargo piping, both liquid and gaseous phases, |ocated under and above deck.

vii) Vent piping and gas-freeing piping and protective devices such as flame screens, etc.
fitted at the outlet end of the vents etc.

viii)  Gas-dangerous spaces.

*+ Pans of the termind structure in way of the cargo tanks, including the instdlation of attachments,
accessories, internd reinforcements, saddles for support and tie-down devices.

*+» Hans of the structure of the cargo containment system, including the installation of attachments,
supports and attachment of accessories. For independent pressure cargo tanks, the standard or
Code adopted for the construction and design is to be identified. Detailed construction drawings
together with design calculations for the pressure boundary, tank support arangement and
analysis for the load distribution. Anti-collision, chocking arrangement and design caculations.

++ Distribution of the grades and of the types of sted proposed for the structures of the termina
together with the caculation of the temperatures on all of the structures which can be affected by
the low temperatures of the cargo.

++ Results of direct cdculations of the stresses in the terminal structure and in the cargo containment
system.

++ A sloshing andysis to demonstrate that the LNG storage tanks, the containment system and the
structure can withstand loads under conditions of partialy filled tanks to any level consistent with
the operations procedures. The description of andysis tools and supporting documents for the
vaidation of the tools are to be provided.

++ Specifications and plans of the insulation system and ca culation of the heat ba ance.
++ Thermd heat andysis determining the LNG boil-off rate from the storage tanks.

++ Cdculations to show the means provided for handling the boil-off gas from storage tanks without
causing overpressurization in the tanks.

*+ Procedures and ca culations of the cooling down, loading and unloading operations.

*+ Loading and unloading systems, venting systems and gas-freeing systems as well as a schematic
diagram of the remote controlled vave system.

++ Detalsand instalation of the safety vaves and relevant calculations of their reieving capacity.

*+ Details and instdlation of the various monitoring and control systems, including the devices for
measuring the level of the cargoes in the tanks and the temperatures in the containment system.

++ Schematic diagram of the ventilation system indicating the vent pipe sizes and height of the
openings above the main deck.

++ Schematic diagram of the refrigeration system together with the calculations concerning the
refrigerating capacity for are-liquefaction plant, if provided.

++ Detals of the electricd equipment instaled in the cargo area and of the electrica bonding of the
cargo tanks and piping.

+» Where fitted, plans and specifications relevant to the use of the cargo as fuel for boilers and
internd combustion engines (general instalations;, schematic diagram of the fuel-gas lines with
the indication of al the vaves and safety devices, compressors of the fuel gas and relevant
engines, fuel-gas heaters and pressure vessdls; installation of the burners of the fuel-gas and of the
fud oil; electrical bonding systems).
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++ Detail s of testing procedures of cargo tanks and liquid and vapor systems.

++ Diagram of inert-gas system or hold-space environmental control system.

++ Diagram of gas-detection system.

++ Jettison arrangements, if provided.

++ Detailsof dl cargo and vapor handling equipment.

++ Welding procedure for cargo tanks, LNG and GNG piping systems.

++ Emergency shutdown arrangements.

++ Construction detalls of cargo and booster pumps and compressors, including materia
specification.

++ Hazardous areas drawing showing access, openings, vent outl&ts.

++ Bilge and ballast arangement for the cargo area

++ Emergency towing arrangement.
3.7 Design Plans for Process Facilities, Support and Safety Systems

3.7.1 Process and Re-Gasification Facilities
++ The process system description.

++ Project specification and overall process concept evd uation.
++ Process flow sheets.

++ Heat and mass bad ance.

++ Equipment layout drawings.

++ Areacdlassification and ventilation drawings.

*+ Piping and instrument diagrams (P&1Ds).

++ Safety analysis function evaluation (SAFE) charts.

++ Shutdown and emergency shutdown system to include a hazard andysis and Falure
Modes and Effects Andysis (FMEA) to identify criticad components.

*+ Pressurerdief and depressurization systems.
*+ Flare and vent systems.
++ Spill containment, closed and open drain systems.

*+» Process equipment documentation, including caculation showing suitability of all
pressurized components in the system to withstand the maximum design pressure that a
specific component is likely to encounter in service.

++ Process piping systems.

++ Packaged process units.

++» The monitoring and control system for the entire system pressure regulation and gas
dispersion system (to include caculations for sizing of the venting system and the relief
vave) radiant heat andysis to demonstrate that the radiant heat intensity at any deck level
or location where norma maintenance or operating activity could teke place is not
exceeding APl RP 521 recommendations.
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3.7.2 Process Support and Service Systems

*+ Fiping and Instrument Diagrams (P& Ds) for each system.

++ Equipment documentation.

*+ Process support piping specifications.

++ Specification data sheets for internal combustion engines and turbines.
++ Specification data sheets for cranes (Optiond).

++ Marine support systems, as required by the ABS Rules applicable to the type of terminas.

Electrical Installations

Electrical one-line diagrams.

Short-circuit current caculations.

Coordination study.

Specifications and data sheets for generators and motors.
Specifications and data sheets for distribution transformers.
Detdls of storage batteries.

Detdls of emergency power source.

Standard details of wiring cable and conduit instalation practices.
Switchboards and distribution pandl.

Panel board.

Instdlationsin classified areas.

Instrumentation and Control Systems

Generd arrangements.

Data sheet.

Schematic drawings — electrica systems.

Schematic drawings — hydraulic and pneumatic systems.

Programmabl e electronic systems.

Fire Protection and Personnel Safety

Firewater system.

Water spray (Deluge) systems for deckhouse, superstructure and manifold areas.

Water spray (Deluge) systems for process equi pment.
Dry powder system for LNG storage tank area

Fixed fire extinguishing systems.

Paint lockers and flammable materia storerooms.
Emergency control stations.

Portable and semi-portabl e extinguishers.
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++ Fire and gas detection and alarm systems.
++ Fire and gas cause and effect chart.

++ Structurd fire protection (which indicates classification of dl bulkheads for quarters section,
machinery spaces and processing facilities).

++ Heating ventilation and ar conditioning (HVAC) plan [including ar handling unit (AHU)],
location, duct layout, duct construction and bulkhead penetration details.

++ Joiner detal arrangement and structural fire protection materia certification.
e+« Guardrails.

++ Escape routes (may beincluded on thefire control plan or separate plan).

++ Lifesaving appliances and equipment plan (escape routes must be indicated).
++ |Insulation of hot surfaces.

++ Fire and explosion hazard analysis.

++ Due to the varying configurations of the project, some portions of these requirements may not be
gpplicable

3.15 Installation Procedures

*+ Procedures for loading sections of the terminal structure, deck area, process modules decks and
topsides.

*» Procedures for carrying out dl instdlation work offshore including foundation preparation
platform installation and completion.

3.17 Start-up and Commissioning Manual
++ Provisions/Procedures for start-up.

*+  Manud/Procedures for commissioning trids.
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FOUNDED 1862

cHAPTER 3 Requirements for Floating
Offshore LNG Terminals

SECTION 2 Design of Floating Offshore LNG
Terminals

1 Environmental Loading and Design Basis

1.1 Environmental and Related Conditions

1.1.1 General

The minimum recurrence interval used to establish the magnitude of the Design
Environmental Condition is 100 years, except where the use of a shorter recurrence interva
produces higher magnitude load effects. As applicable, when a Nationa Authority having
jurisdiction over the LNG Termina specifies the use of a lower return period, this will be
specidly considered.

1.1.2 Environmental Conditions

The LNG Termind is to be designed for the site-specific environmental conditions specified
in Chapter 3 of the FPI Guide or Part 3 of the Offshore Installations Rules. In addition to the
Design Environmental Conditions mentioned above, the designer is to specify any limiting,
Operating Environmental Conditions. These are sets of characteristic parameters for the
environmenta factors which need to be limited so that the safe performance of an operation
or function is not compromised. Such operations may include, as appropriate, transportation
and installation of the LNG Termina structure itself and for conditions after the LNG
termind structure s instalation (berthing and mooring of cargo and supply vessds, cargo
transfer, fuel oil transfer, personnel transfer, etc.). These sets of conditions are herein referred
to as Operating Environmental Conditions.

1.1.3 Environmental Factors to be Considered

In generd, the design of the LNG terminal will require investigation of the following
environmental factors, as appropriate to the type of termina structure and the terminal’s

installation site:
)] Waves
i) Wind
iii) Currents
iv) Tides and storm surges
)] Air and seatemperatures
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vi) Ice and snow

vii) Marine growth

viii)  Selsmicity

iX) Seaice

Other phenomena, such as tsunamis, submarine slides, seiche, abnorma composition of ar

and water, ar humidity, sdinity, ice drift, icebergs, ice scouring, etc. may require
investigation depending upon the specific instdlation site.

The required investigation of seabed and soil conditions is described in Section 3/6 of the
Offshore Install ations Rules.

1.3 Design Basis

The design of the unit and the facilities on the installation for gas processing, liquefaction, storage, re-
gasification, including importing of raw gas or LNG and exporting of processed gas or LNG, is to be
in accordance with the criteria defined in this Guide, including any additional prevention or mitigation
safeguards identified in the risk assessment required in 3-2/3 of this Guide.

In addition to the requirements mentioned above, it is also the responsibility of the designer, Owner
and operator to comply with any additiona requirements that may be imposed by the flag state or the
coastd state or any other jurisdictions in the intended area of deployment and operation. This would
include requirements for importing and exporting pipelines.

The complete basis for the design is to be stated in the operations manud and is to include the
intended location, the envelope of environmenta operating conditions and the storage capacities and
throughputs of the production/re-gasification systems.

3 Risk Assessment

A Risk Assessment shal be carried out to identify significant hazards and accident scenarios that may
affect the instalation or any part thereof, and consider the benefit of existing or potentid risk control
options.

The objective of the risk assessment is to identify areas of the design that may require the
implementation of risk control measures to reduce identified risk(s) to an acceptable level. For this
purpose, a systematic process is to be applied to identify situations where a combination or sequence
of events could lead to undesirable consequences such as property damage, personng safety and
environmental damage at an acceptabl e frequency.

Therisk assessment shal consider, as a minimum, the following events:

i) Damage to the primary structure due to extreme wesather, impact/collision, dropped objects,
helicopter collision, exposure to unsuitably cold temperatures, exposure to high radiant heat

i) Fire and explosion

iii) Loss of primary liquid containment (for a duration to be determined based on an gpproved
contingency plan)

iv) LNG leskage

)] Release of flammable or toxic gas to the atmosphere or inside an enclosed space
Vi) Roll-Over (thermodynamic instability dueto LNG stratification)

vii) Loss of stability

viii)  Lossof any single component in the station keeping/mooring system
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iX) Loss of ability to offload LNG or discharge gas ashore
X) Loss of any one critical component in the process system
Xi) Loss of electricd power

The identified risk control options (prevention and mitigation measures) deemed necessary to be
implemented should be considered part of the design basis of the terminal.

ABS recommends that early in the project a risk assessment plan be developed, documented and
submitted to the Bureau for review prior to conducting the risk assessment. During review of the plan,
an agreement will be reached on the extent of Bureau participation and/or monitoring of project-
related risk studies. The Bureau's participation in and/or monitoring of key tasks (e.g., Hazard
| dentification meetings) is necessary in order to establish a minimum level of confidence on the risk
assessment results.

5 Structure — Floating Terminal

The ABS Offshore I nstallations Rules and the FPI Guide, directly and by reference to other standards,
present the criteria deemed most gpplicable to the structural design of Offshore LNG Terminals.
Magjor portions of the structurd criteria from these ABS standards are excerpted and modified below
to reflect envisioned LNG Terminal service. This has been done for the convenience of users and to
concisely present in this Guide the main structura design and construction features included in the
scope of Classification and the criteria to be applied. Reference should be made to the mentioned
Offshore Installations Rules and FPI Guide for additiona background on the referenced criteria

51 Floating Steel Terminals

511 General

5.1.1(a) Basic Principle. The design and construction of steel floating LNG and/or LNG
vapor termind structures are to be based on the gpplicable requirements in the Steal Vessel
Rules or FPI Guide, with modifications to reflect the service of termind s positioned to afixed
site on along term basis and cryogenic temperature of the cargo, asindicated in this Guide.

5.1.1(b) Referenced Rules and Guides. Refer to 1-1/25 of this Guide.

5.1.1(c) Proportion. This Guide is intended for ship-shaped terminas with a length not
exceeding 500 m, a breadth not exceeding one-fifth of the length nor more than 2.5 times the
depth. Terminas beyond these proportions and terminds other than ship-shaped will be
specidly considered.

5.1.1(d) Typesof Tanks. In this Guide, the following types of tanks are considered:

++ Membrane tanks

«+ TypeB (IMO Gas Carrier Code) independent tanks

++ Other tanks (subject to specid consideration

5.1.1(e) Access for Inspection. In the design of the terminal, consideration should be given
to providing access for inspection during construction and, to the extent practiceble, for
survey after construction.

51.1(f) Sed-Concrete Hybrid Structures. The sted portions of a steel-concrete hybrid
structure are to be designed in accordance with the requirements of 3-2/5.1 of this Guide, and
the concrete portions are to be designed as specified in 3-2/5.3. Any effects of the hybrid
structure interacting on itself in areas such as corrosion protection should be considered.

5.1.1(g) Sed-Concrete Composite Sructures. Steel-concrete composite structures are to be
designed in accordance with 3-2/5.1 of this Guide and the AISC, “ Allowable Stress Design”.
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5.1.2 Materials and Welding

5.1.2(a) Material. This Guide is intended for terminds of welded construction using stedls
complying with the requirements of Chapter 1 of the M/W Rules and Section 5-8-6 of the
Sted Vesse Rules. Use of materids other than those mentioned and the corresponding
scantlings will be specially considered.

5.1.2(b) SHection of Material Grade. The selection of structurd steel materid grade for hull
and tanks is to be in accordance with 3-1-2/3.1 and 5-8-4/9 of the Steel Vessel Rules. The
M/WRulesis one of the “Recognized Standards” in 5-8-4/9.1 of the Steel Vessd Rules.

5.1.2(c) Welding. The welding is to be in accordance with Section 2-4-1 of the M/W Rules
and 5-8-4/10 of Steel Vessel Rules.

5.1.3 Survival Capability and Location of Cargo Tanks

Terminds are to comply with the surviva capability and cargo tank location requirements in
5-8-2 of the Stedl Vessel Rules.

5.1.4 Longitudinal Strength

The longitudinal strength is to be based on Section 3-2-1 of the Steel Vessedl Rules with
modifications as indicated below for terminals classed with (S) notation.

5.1.4(a) Stll-water Loads. Still-water bending moment and shear force caculations for all
anticipated loading conditions during on-site and in-transit operation are to be submitted
together with the distribution of light weights.

The influence of mooring equipment and riser weights over the still-water bending moments
and shear forces is to be taken into consideration in these calculations.

5.1.4(b) Wave Induced Loads

i) Direct Calculation. Wave-induced bending moments and shear forces may be
determined from Chapter 3, Section 3 of the FPI Guide for the on-site and transit
conditions, respectively, subject to the minimum as specified below.

i) Environmental Severity Factor (ESF) Approach. Inlieu of direct calculation, wave-
induced bending moments and shear forces in on-site condition may be caculated by
the Environmenta Severity Factor (ESF) approach, as described in Appendix 1 of the
FPI Guide. This gpproach can be gpplied to modify the Steal Vessel Rules wave-
induced hull girder bending moment and shear force formulas subject to the
minimum, as specified in 3-2/7.1.4(b) and 3-2/7.1.4(c).

In either of the above cases, the minimum vaue of wave-induced bending moments (or shear

forces) for use with scantling determination is not to be taken less than 50 percent of the vaue
givenin 3-2-1/3.5.1 (or 3-2-1/3.5.3) of the Seel Vessel Rules using M, and M,,;, (or Fup and

Fun) for on-site operation, and not less than 85% for transit conditions.

5.1.4(c) Minimum Scantlings and Section Modulus

i) Minimum Scantlings for ESF Approach. In addition to the minimum wave loads, the
scantlings (SM1 for bending moments and shell/bulkhead thickness for shear forces),
as determined from ESF approach, are to be not less than 85% of the vadues
caculated from 3-2-1/3.7.1(a) of the Steel Vessd Rules for SV and 3-2-1/3.9.2 and
3-2-1/3.9.4 of the Stedl Vessdl Rules for the thickness of side shell and longitudinad
bulkhead using M, and M,,;, (or F,, and F ).
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i) Minimum Section Modulus. The minimum section modulus as determined by
3-2-1/3.7.1(b) of the Seel Vessel Rules may be modified based on the vaue of the
Environmentd Severity Factor for vertica wave-induced hull girder bending moment

*sm (see Appendix 1 of the FPI Guide) by the gpplication of the following reduction

Vi

factor:
*hm Reduction factor
<07 0.85
07t01.0 0.5+ (*#nf2)
>1.0 1.00

5.1.4(d) Loading Manual. A loading manud based on still-water conditionsis to be prepared
and submitted for review. See 4-1/7 of the FPI Guide for generd requirements pertaining to
the makeup and issuance of the loading guidance with respect to hull girder strength. A
loading instrument is a so required.

5.1.5 Structural Analysis

Scantlings of plating, stiffeners and deep supporting members are first to be determined in
accordance with 3-2/5.1.5(a). A totd assessment of the structure with the scantlings so
determined is to be carried out in accordance with 3-2/5.1.5(b).

51.5(a) Initial Hull Scantlings. The initid thickness of plating, the section modulus of
longitudina ¢/stiffeners and the scantlings of the man supporting structures are to be
determined in accordance with the following paragraphs:

)] Membrane Tank Terminals. The initia scantlings are to be in accordance with the
LNGC Guide.

i) Type B Independent Tank Terminals. The initid scantlings are to be in accordance
with 5-8-1/11 of the Steel Vessdl Rules.

5.1.5(b) Total Assessment. A total assessment of the structure, with scantlings initialy
selected in accordance with 3-2/5.1.5(a), is to be carried out against three modes of failure,
i.e., yidding, buckling/ultimate strength and fatigue, to confirm the adequacy of the structurd
configuration and initidly selected scantlings, as follows:

i) Membrane Tank Terminals. The assessment is to be in accordance with Section 5 of
the LNGC Guide.

i) Type B Independent Tank Terminals. An assessment in accordance with the Dynamic
Loading Approach (DLA) or equivaent is to be carried out in conjunction with
Spectrd Fatigue Analysis (SFA).

5.1.6 Fatigue Analysis

51.6(a) General. The fatigue strength of welded joints and details are to be assessed,
especially where higher strength stedl is used, as specified in 3-2/5.1.6(d) of this Guide. These
fatigue and/or fracture mechanics analyses, based on the combined effect of loading, materia
properties and flaw characteristics, are performed to predict the service life of the structure
and to determine the most effective inspection plan. Specid attention is to be given to
structurad notches, cut-outs, bracket toes and abrupt changes of structura sections. It is
envisaged that LNG Terminds will be designed for a minimum fatigue life of twenty (20)
years. In such cases, the Notation SFA referred to in 3-1/1.11 will indicate the years of
fatiguelifeif greater than 20 years.
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5.1.6(b) Design Fatigue Life. The minimum design fatigue life is the service life multiplied
by the Fatigue Design Factor (FDF) for site-specific service terminds using the wave
spectrum at that site. Impact on fatigue life as a result of tow from fabrication to instalation
siteisto beincluded in the fatigue assessment.

Where a termind is designed for a design fatigue life in excess of 20 years, the design life
will appear in the Record as described in 3-1/1.9 and 3-1/1.11 of this Guide.

5.1.6(c) Fatigue Design Factor. FDF is afactor, equa or greater than one (1) that is applied
to individual structural details and which accounts for: uncertainties in the fatigue assessment
process, the consequences of failure (i.e, criticdity), and the rdative difficulty of inspection
and repair. ABS Guide for the Fatigue Assessment of Offshore Structures provides specific
information on the values of FDF.

5.1.6(d) Process of Fatigue Analysis

)] Membrane Tank Terminals. The fatigue andysis is to be in accordance with
Paragreph 5/7 of the LNGC Guide. For site-specific environment, Appendix 2,
Section 1 of the FPI Guide may aso be referred to. In addition, a Spectral Fatigue
Andysis may be carried out in accordance with the Spectra Fatigue Procedure for
Ship-Shaped FPOs.

i) Type B Independent Tank Terminals. The fatigue andysis is to be a spectral fatigue
analysisin accordance with the Spectral Fatigue Procedure for Ship-Shaped FPSOs.

5.1.7 Design Loads for Local Structures

Note: For the purpose of 3-2/5.1.7, “ Transit Condition” means that the terminal is either in: a) transit from/to
site with own propulsion or with propulsion assistance, or b) on site, but in a disconnectable mode with
own propulsion. For the purpose of 3-2/5.1.7, “On-Site Condition” means that the terminal is not in
“Transit Condition.”

5.1.7(a) Soshing Loads. The naturd periods of liquid motions and sloshing loads are to be
determined and an assessment caried out of the strength of boundary structures of liquid
tanks.

i) Transit Condition. For membrane tank terminas, the soshing pressure heads given
in Paragraph 3/11 of the LNGC Guide may be used for determining the scantlings.
For Type B Independent Tank Terminds, another andyticd method such as
numerica simulation using three-dimensional flow analysis or model experimentsis
to be used. Such andytica method may aso be used for membrane tank terminds as
an dternative.

i) On-site Condition. Soshing loads are dso to be determined for on-site service.
Appendix 2, Section 2 of the FPI Guide may be referred to.

5.1.7(b) Forebody Strengthening. Impact loads on the forebody structure are to be
determined for transit and on-site conditions. Unless one end is specificaly designated as the
bow, termind s are to be designed with each end as the bow.

i) Bottom Samming

++ Transit Condition. For terminds with heavy weather ballast draft forward equa
to or less than 0.04L and greater than 0.025L, the bottom slamming pressures are
to be calculated using Paragraph 3/13.3 of the LNGC Guide and the scantlings
determined in accordance with Paragraph 6/7.1 of the LNGC Guide. Terminals
with heavy weather bdlast draft forward equal to or less then 0.025L will be
subject to specid consideration.

++ On-site Condition. For the determination of loads in on site condition, refer to
the Appendix 2, Section 6 of the FPI Guide.
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i) Bowflare Samming

++ Transit Condition. For vessels having a bowflare shape parameter greater than
21 min the forebody, bowflare slamming loads are to be ca culated in accordance
with Paragraph 3/13.5 of the LNGC Guide and the scantlings determined in
accordance with Paragraph 6/7.3 of the LNGC Guide.

*» On-site Condition. For the determination of loads in on-site condition, refer to
Appendix 2, Section 5 of the FPI Guide.

iii) Bow Impact Loads

«+ Transit Condition. Where experimental data are not avalable or direct
calculation is not carried out, nominad bow pressures above LWL from the
forward end to the collision bulkhead may be obtained from Paragraph 3/13.1 of
the LNGC Guide.

++ On-site Condition. For the determination of loads in the on-site condition, refer
to Appendix 2, Section 4 of the FPI Guide.

iv) Green Water

«+ Transit Condition. Where experimental data are not avalable or direct
calculation is not carried out, nomina green water pressure on deck from FP to
0.30L aft, including the extension beyond the FP, may be obtained from
5-3-3/5.5.4(b) of the Sed Vessedl Rules. Minimum deck scantlings may then be
determined using 5-3-6/9 of the Stedl Vessel Rules.

++ On-site Condition. For the determination of loads in the on-site condition, refer
to Appendix 2, Section 3 of the FPI Guide.

5.1.7(c) Loads fromMooring and Other Equipment

)] Position Mooring System. In the structura design of terminals, the interface between
the position mooring system and the hull structure are to be considered. The criteria
to be gpplied for these cases are presented in 4-2/15.1 of the FPI Guide.

i) Equipment, Modules and Their Supports. The effect of loads from equipment,
modules and their supports are dso to be considered. The criteria are in 4-2/15.3 of
the FPI Guide.

51.7(d) Terminal Operation. The expected loads and other demands that will be acting on
the LNG Termind as aresult of the need to berth and moor vessels are to be considered in the
design. These may include vessel breasting and mooring loads, the presence of fenders and
the additiona hydrodynamic and gravity loads that they bring, the need to support bollards
and other mooring hardware, etc.

5.1.8 Superstructures, Deckhouses and Helicopter Decks

5.1.8(a) Superstructures and Deckhouses. The design of superstructures and deckhouses is
to comply with the requirements of 3-2-11 of the Seel Vessel Rules. The structura
arrangement of forecastle decks in 3-2-11/9 of the Stedl Vessel Rules is to be satisfied,
regardless of speed.

5.1.8(b) Helicopter Decks. The helicopter deck structures are to be in accordance with
3-2-11/11 of the Seel Vessel Rules.

5.1.8(c) Other Structures. For deck-mounted equipment — for use in the preliminary design
of deck transverses and girders that are directly resisting the reaction forces and when ABS
permits it in lieu of a more comprehensive method — the approach presented in Appendix 2,
Section 7 of the FPI Guide may be used.
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5.1.9 Other Structures

The design criteria for other hull structures where not addressed in this Guide or the
referenced Rules and Guides are to conform to recognized practices acceptable to ABS.

5.3 Floating Concrete Terminals

There are no structura design requirements developed at this time that are specificaly applicable to
floating concrete offshore LNG terminals.

7 Containment Systems

The LNG contanment system is a mandatory part of ABS classification of the terminal’s structure.
The LNG containment system is to be in accordance with the requirements of Section 5-8-4 of the
Sed Vessel Rules or NFPA 59A.

Alternative arrangements for the LNG containment system, such as the use of a properly designed
prestressed concrete structure as a secondary cryogenic barrier, application of membrane lining/barrier
systems into concrete conta nment components, €tc., may be given specia consideration.

71 Design Features

Unless considered otherwise, the design of the containment system should incorporate the following
features to satisfy the intent of these Rules and Standard:

)] A secondary containment system such that if there is a falure in the primary system, the
secondary system is to be capable of containing the leeked liquid contents for an agreed
period of time consi stent with the gpproved scenarios for the safe disposa of same.

i) There is to be a minimum of two independent means of determining the liquid level in the
LNG storage tanks.

iii) Means to fill the tank from various € evations within the tank to avoid stratification.
iv) I ndependent high and high-high level darms.

)] At least one pressure gauge connected to the vapor space.

Vi) Two independent overpressure protection devices.

Vii) Devices for measuring the liquid temperature at the top, middle and bottom of tank.

viii) A gas detection system which will darm high gas concentrations in the space between the
primary and the secondary barrier.

7.3 Design Loads

Tanks, together with their supports and fixtures, are to be designed with consideration of proper
combinations of the following loads:

i) Internal pressure.

i) Externd pressure.

iii) Dynamic loads due to motion of the floating terminal.

iv) Therma loads.

)] Soshing loads.

vi) L oads corresponding to hull deflections.

vii) Tank and cargo weight with the corresponding reactionsin way of the supports.
viii)  Insulation weight.

iX) Loads in way of towers and other attachments.
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The doshing loads are to consider any level of filling in each tank unless it can be shown that cargo
can be shifted in a timely manner, and the level in the tanks can be maintained within the gpproved
design limits.

The loads in way of supports are also to consider the unit inclined up to the worst angle of inclination
resulting from flooding consistent with the unit’ s agreed-to damage stability criteria up to an angle of
30 degrees.

7.5 Steel Terminals

In the case of floating sted offshore LNG terminds, the requirements of 5-8-4 of the Steel Vessdl
Rules are considered applicable.

7.7 Concrete Terminals

On floating concrete offshore LNG terminals constructed of prestressed concrete, the outer
containment system may be constructed of concrete in accordance with the requirements of Section
4.3 of NFPA 59A.

7.9 Condensate Storage

Condensate storage tanks integrd with the termind’s hull are to be in compliance with the
requirements of 5-1-7 of the Steel Vessel Rules and 3-5/5.9 of the Facilities Guide.

Condensate storage in tanks adjacent to LNG storage tanks will be considered acceptable, provided it
can be shown that loss of primary LNG containment would not cause an underpressure situation or
the ingress of ar into the condensate tank.

9 Position Mooring

Unless the termind is classed with the notation (Disconnectable), A AMS, floating terminas are
to be capable of remaining on station under the most adverse environmenta conditions specified in
3-2/1 of this Guide through a position mooring system. The position mooring system may be
comprised of a conventional anchor mooring system or Single Point Mooring (SPM) systems such as:
Catenary Anchor Leg Mooring (CALM), Single Anchor Leg Mooring (SALM), Turret Mooring, etc.
The design, fabrication, instdlation, deployment and testing is to be in compliance with the
requirements of Chapter 5 of the FPI Guide.

11 Process Facilities

Where process facilities are requested to be within the scope of Class, the facilities installed onboard
the termind for processing raw gas from the well(s) or bringing partialy processed gas from another
installation, LNG production or liquefaction or re-gasification system for converting LNG into vapor
for shipment ashore, the entire instdlation, including the import and export system, are subject to
requirements of this Guide.

For Classification purposes, it is to be ensured that whichever of the process systems are employed,
the facilities arein place so that the entire operation can be carried out safely. Accordingly, in order to
carry out an assessment of the system, the plans and caculations listed in 3-1/3.7 of this Guide are

required to be submitted.
The Bureau may require additiona information depending on the systems used and ther
configuration.
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Where processing facilities are not within the scope of Class, requirements contained in this Guide
relating to the safety of the terminal will be considered within the scope of Class. For example, the
following systems will be subject to goprova by the Bureau:

i) Interface to the Fire Extinguishing system
i) Hazardous areas
iii) Gas disposd system (venting and relief)

11.1 Process Safety Criterion

The design of the onboard process facilities described above is to include an overdl evaduation of the
proposed concept with a view toward reducing the likelihood of the occurrence of the undesirable
events identified in 3-2/3 of this Guide.

The Bureau evduation will include a systematic consideration of arrangements, layouts, process
systems, process support systems, process controls and safety systems as well as a review of fitness
for purpose of al safety criticd equipment. The term “safety criticd” is meant to include 4l
equi pment whose reliable performance is essentiad to maintaining a safe facility as well as equipment
whose falure in and of itself could lead to an unsafe occurrence.

While the design of the termind arrangements, safety systems and systems for handling LNG and
LNG vepor on a terminad may rely primarily on the proven practices employed on LNG carriers, it
must be recognized that on an LNG carrier, except during cargo loading and discharge operations,
there is very little hydrocarbon outside of the containment system. Accordingly, additiona provisions
may be required depending on the process system instaled on the termind. This may include such
items as an extension of the hazardous areas, the need for a gas dispersion andysis and the provision
of ameans to de-energize eectrical systemsin the event of amgor release of high pressure gas.

Due to the varying quantity and means of handling and storage of the hydrocarbon refrigerants, it
must also be recognized that the level of risk associated with naturd gas liquefaction is dependant on
the liquefaction process selected. Accordingly, wherever possible, the location of these systems
should be on open deck.

Similarly, while some LNG cariers are arranged for bow or stern loading and unloading in
accordance with the provisions of 5-8-3/8 of the Steel Vessal Rules, it must be recognized that the
existing requirements for LNG carriers do not envisage the increased risk of an LNG or LNG vapor
release from the systems and equipment that may be employed in the import and export systems
covered under 3-2/11.9 and 3-2/11.11 of this Guide. Accordingly, drip trays are to be provided as
necessary, and components such as cryogenic hoses and gas swivels that may be susceptible to
leakage should be located on the open deck. Furthermore, the means to provide rdiable, adequate
ventilation in any enclosed spaces containing portions of the gas transfer system and provisions for
gas detection are to be considered and included in the overall risk andysis required in 3-2/3 of this
Guide.

The safe disposd of flaring of hydrocarbon gas released due to an overpressure or other upset
condition should be taken into consideration in the design of the system. However, the process
systems are to be closed systems. Accordingly, continuous flaring is not an acceptable design premise.

The process safety overdl criterion is that systems and equipment on an offshore LNG termina be
designed to minimize the risk of hazards to personnel, property and environment. Implementation of
this criterion to gas processing, liquefaction or re-gasification facilities and the associated support
facilitiesisintended to:

)] Prevent an abnormd condition from causing an upset condition.
i) Prevent an upset condition from causing a release of hydrocarbons or cryogenic fluids.
iii) Safely collect and dispose of hydrocarbon or cryogenic fluids released.
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iv) Prevent formation of explosive mixtures.
V) Prevent ignition of flammable liquids or gases and vapors released.
vi) Limit exposure of personnel to fire hazards.

11.1.1 System Requirements

The design of process systems and process control systems described above, dong with
process support systems, depressurization and vent systems, flares and drain systems, is to
comply with the requirements of Chapter 3, Section 3 of the Facilities Guide. In addition,
systems that are in direct contact with LNG or LNG vapor are to be designed for compliance
with the requirements of Part 5, Chapter 8 of the Steel Vessel Rules and the gpplicable
requirements of NFPA 59, A Standard for the Production, Storage and Handling of Liquefied
Natural Gas (LNG) 2001. Where there is a conflict between various referenced requirements,
the Bureau is to be consulted for clarification.

The systems and equipment for ship-to-termina LNG loading or LNG discharge such as
special loading ams and/or cryogenic hose, hose cranes, primary emergency release
couplings (PERCs), relative motion sensors, emergency shutdown systems and other specid
arrangements will be considered in each case based on the submitted design justification. The
design justification is to include an envelope of limiting operationa environments including
sea states, wind, current and visibility.

11.1.2 Component Requirements

It is envisaged that alist of mgor components present on an LNG termina includes but is not
limited to: loading arms, cryogenic hoses, pig receivers, separators, knock-out drums, heat
exchangers, packed columns, absorbers, plate fin type heat exchangers, spiral (spool) wound
heat exchangers, tube and shell heat exchangers, pumps and compressors with either gas
turbine or eectric drivers, direct and indirect heaters and vaporizers. These process system
components and the associated piping systems that carry hydrocarbon liquids and vapors will
be subject to Bureau review.

The design, manufacture, testing, certification and installation of process components are to
be in compliance with the requirements of 3-3/17 of the Facilities Guide. The selection of
materid of components subject to temperatures below -18°C (0°F) is to comply with the
requirements of Section 5-8-6 of the Steel Vessel Rules. Conformance to standards or codes
different from those listed therein will be considered, where applicable. Components not
covered in the referenced ABS Guide will be considered on the basis of compliance with
agpplicable, acceptable industry standards and the manufacturer’s design justification and
proof testing. Design justification based on stress andysis should comply with the
requirements of the ASME Boiler and Pressure Vessel Code Section VIII Division 2.

11.3 Gas Processing

For the purposes of this Guide, the gas processing facilities are considered to include dl systems and
components for the reception of raw gas from the well(s) or partially processed gas from another
installation on the platform facilities for such processes as acid gas remova, dehydration and mercury
removd.

11.5 Liquefaction

For the purpose of this Guide, the Liquefaction Facilities are considered to include dl systems and
components for pre-cooling, fractionation, main cryogenic refrigeration and storage. There are a
number of proven, proprietary liquefaction methodologies available, whichever of these systems is
used, and details, as mentioned in 3-2/11.1, are to be submitted.
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The subsystems and magor items of equipment can vary significantly depending on which liquefaction
methodology is employed. Accordingly, a description of the system and an operationd philosophy
adopted is to be submitted in order to evd uate the safety of the entire system.

However, the following is given as a reference to define the scope of Classification:

)] It is envisaged that the pre-cooling may be done in a propane, nitrogen or mixed refrigerant
heat exchanger with the associated refrigerant refrigeration cycle: compressor, condenser,
coolers and accumulators. The pre-cooling heat exchanger may be of the spirad wound or
plate fin type.

i) It is envisaged that the fractionation includes subsystems or plants caled de-ethanizers,
de-propanizers and de-butanizers. Each plant is comprised of avertica column type separator,
pumps, heat exchangers and accumulators.

iii) The man cryogenic refrigeration is normally done in either a multi-stage spira wound heat
exchanger or in an assembly of plate fin type heat exchangers cdled acold box. In most LNG
liquefaction processes, a mixture of hydrocarbons is used as the primary refrigerant and these
processes are cdled MR Processes. However, in the cascade system, propane, ethane,
methane, and ethylene are each used at consecutive stages of refrigeration. In the nitrogen
system, nitrogen is used as the refrigerant in a compression and expansion process.

iv) The storage includes both LNG storage and storage of condensate produced from the
liquefaction process.

11.7 Re-gasification

For the purposes of this Guide, Re-gasification Facilities are considered to include dl systems and
components for removing LNG from the storage tanks, pressurizing, heating and vaporizing LNG and
in some cases odorizing the LNG vapor and discharge ashore of vaporized gas through an off-loading
system. If there are compressors in the discharge system, they would be considered part of the Re-
gasification Facility.

11.9 Import Systems

For the purposes of this Guide, Import Systems on load terminals are considered to include the entire
gas swivel on turret-moored units and the first onboard flange for units maintained on station through
a spread mooring system, plus all onboard gas flow lines up to the gas processing facility.

In the case of discharge terminals, the Import Systems would include the liquid and vapor loading
ams and the cryogenic hoses or the cargo manifold, depending on the LNG ship to termind transfer
configuration employed, plus al on deck vaves and piping up to the liquid and vapor inlet flanges on
the cargo tank domes.

11.11 Export Systems

For the purpose of this Guide, Export Systems on load terminds are considered to include the cargo
pumps, stripping pumps, high duty gas compressors, LNG vaporizers and all vaves and piping in the
liquid discharge and vapor return systems up to and including the cargo manifold, loading arms or
cryogenic hoses, depending on the LNG terminal to ship transfer configuration employed.

In the case of discharge terminals, the Export Systems would include the gas flow lines from the re-
gasification facility up to and including the entire gas swivel on turret moored units or the last
onboard flange on units maintained on station through a spread mooring system.
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11.13 Risers and Flow Lines

Rigid and flexible risers connecting flow lines and submerged jumpers are not considered to be within
the scope of classification of the termind. However, at the Owner’s request, the import or export
risers starting from, but not including the Fipe Line End Manifold (PLEM), may be included in the
scope of classification, provided they are found to be in compliance with the requirements of Chapter
7 of the FPI Guide.

13 Arrangements

13.1 Referenced Rules, Guides and Documents
Refer to 1-1/25 of this Guide.

13.3 General Arrangement

Machinery and equipment are to be arranged in groups or areas in accordance with APl RP14J.
Equipment items that could become fuel sources in the event of a fire are to be separated from
potential ignition sources by space separation, firewalls or protective walls.

Typicd fud sources may be as listed below:

i) Gas inlet departing flow lines xi) LNG manifolds or loading arms

i) Process and Hydrocarbon Refrigerant Piping xii) Separators and Scrubbers

iii) Risers and Pipelines xiii) Coad escers

iv) Vents Xiv) Gas Compressors

V) Pig Launchers and Receivers XV) Liquid Hydrocarbon Pumps

Vi) Drains Xvi) Heat Exchangers

vii) Portable Fuel Tanks Xvii) Hydrocarbon Refrigerant Storage Tanks
viii) Chemical Storage Tanks xviii) Gas Metering Equipment

iX) Laboratory Gas Bottles XiX) Oil Treaters (unfired vessels)

X) Sample Pots XX) Swivels

Typicd ignition sources may be as listed below:

i) Fired Vesses X) Electrical Equipment

i) Combustion Engines & Gas Turbines xi) Waste Heat Recovery Equipment
iii) Living Quarters Xii) Mobile phones

iv) Flares xiii) Lightning

V) Welding Machines XiV) Spark Producing Hand Tools

vi) Grinding Machines XV) Portable Computers

vii) Cutting Machinery or Torches XVi) Cameras

viii) Static Electricity Xvii) Non-Intrinsically Safe Flashlights
iX) Ships Xviii) Helicopters

In case of afire, the means of escape is to permit the safe evacuation of dl occupants to a safe areg,
even when the structure they occupy can be considered lost in a conflagration. With safety spacing,
protective firewdls and equipment groupings, a possible fire from a classified location is not to
impede the safe exit of personnel from the danger source to the lifeboat embarkation zone or any
place of refuge.
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13.5 Storage Tank Locations

The location of storage tanks with respect to the outer boundaries of the structure is to be consistent
with the extent of damage assumed in 2-2/3 and 2-2/5.1.3 of this Guide, unless it can be shown
through relative motion studies or traffic studies that other arrangements will be not less effective at
protecting the storage tanks.

13.7 Bow or Stern Loading

The requirements of 5-8-8/8 of the Steel Vessel Rules for bow or stern loading arrangements will be
considered agpplicable to import or export systems that run past accommodations or other sources of
vapor ignition.

13.9 Location and Insulation of Accommodation Spaces and Living Quarters

Accommodation spaces or living quarters are to be located outside of hazardous areas and may not be
located above or below LNG or condensate storage tanks or process areas. “H-60" ratings are required
for the bulkheads of permanent living quarters, temporary living quarters and normaly manned
modules that face areas such as LNG storage areas, fired vessels (heaters), or the process vessels and
other similar hazards. If such bulkhead is more than 33 m (100 ft) from this source, then this can be
relaxed to an “H-0” rating. Asis explaned in Chapter 3, Section 8 of the Facilities Guide, “A-60" and
“A” rated bulkheads, respectively, may be utilized, provided that arisk or fire load analysis was done
and reviewed by the Bureau, indicating that these bulkheads are acceptable.

15 Hazardous Areas

The delineation of hazardous areas or gas-dangerous spaces on an offshore LNG termind is to be
consistent with the following generd guiddines. Where there is overlapping, in generd, the higher
(more conservative) delineation should be gpplied.

The delineation of gas-dangerous spaces in 5-8-1/3.17 of the Stedd Vessel Rules and Chapter 7,
Section 7.6 of NFPA 59A, as gpplicable, will be considered gpplicable to LNG storage and LNG and
LNG vapor piping systems associated with LNG storage, loading and discharge.

The dedlineation of gas-dangerous spaces associated with process facilities is to be consistent with the
requirements of 3-6/15 of the Facilities Guide, which are consistent with APl RP 500 series.

The delineation of hazardous areas associated with the below deck storage of condensate and other
hydrocarbon liquids with a flash point of less than 60°C is to be consistent with the requirements of
5-1-7/31.5 of the Sedl Vessel Rules.

17 Process Support and Service Systems

This Subsection presents criteriafor the design and installation of process support and service systems
on offshore LNG terminas. Generd arrangement of these systems is to comply with APl RP 144, or
other applicable standard. Process support systems are utility and auxiliary systems that complement
the process systems covered in 3-2/11 of this Guide.

Process support systems include, but are not limited to, the following:
i) Utility/Instrument Air System.

i) Fuel/Instrument Gas System.

iii) Use of Produced Gas as Fuel.

iv) Purging System.
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V) Inert Gas System.

vi) Nitrogen System.

vii) Fuel Oil System.

viii)  Hydraulic System.

iX) Lubricating Qil System.

X) Chemical Injection System.
Xi) Heating and Cooling System.

These systems are to be in compliance with the requirements of Chapter 3, Section 4 of the Facilities
Guide and Part 5, Chapter 8 of the Steel Vessel Rules, as applicable.

Depending on the type of structure support systems and components may include, but are not limited
to, the following:

++ Boilers and Pressure Vessdls.
e+ Turbines and Gears.
++ |Internd Combustion Engines.

++ Pumps and RFiping Systems (i.e, Fuel Qil, Lube Qil, Fresh Water, Bilge, Balast, Control, Inert
Gas, etc)).

++ Components of the station keeping system.

These systems are to be in compliance with the requirements of Chapter 3, Section 5 of the Facilities
Guide and the gpplicable sections of the Steel Vessel Rules and the MODU Rules.

19 Electrical Systems and Installations

Electrical systems used solely for the process facilities described in 2-2/13 of this Guide are to meet
the requirements of Section 5-8-10 of the Steel Vessel Rules and Chapter 3, Section 6 of the Facilities
Guide. Where electricd systems or equipment are used to supply services other than these process
facilities, the equipment is aso to comply with the requirements of a recognized code for eectrica
install ations acceptabl e to the Bureau.

Electricd installations are to comply with the above-referenced requirements and with APl RP 14F.
Consideration will be given to the use of other recognized nationd or internationa standards such as
IEC, provided they are no less effective and the entire system is designed to such standards. For
installations classified by class and zone, the requirements of APl RP 14FZ (when approved) may be
used in lieu of AP 14F.

Where sections of APl RP 14F are called out in the following text, the intent is solely to help identify
relevant clauses. The designer is not relieved from full compliance with al of the recommended
practices contained in APl RP 14F. The references to |EC standards are intended solely as minimum
requirements when standards other that APl RP 14F are gpplied.

Where conflicts exist between various referenced standards, the Bureau is to be consulted to provide
required clarification.
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21 Instrumentation and Control Systems

The control and instrumentation systems are to provide an effective means for monitoring and
controlling pressures, temperatures, flow rates, liquid levels and other process variables for the safe
and continuous operation of the process and storage facilities. VWhere control over the electrical power
generation and distribution is required for the operation of the facilities, then the control system
should also be arranged to cover this. Control and instrumentation systems for process, process
support, utility and electrical systems are to be suitable for the intended application. All control and
safety shutdown systems are to be designed for safe operation of the equipment during start-up,
shutdown and norma operationa conditions.

Instrumentation and control systems serving the process facilities described in 3-2/11 of this Guide
are to be in compliance with Chapter 3, Section 7 of the Facilities Guide which is based on APl RP
14C and other gpplicable standards.

Instrumentation and control systems serving the LNG storage and transfer of LNG and LNG vapor on
and off the unit are to be in compliance with the requirements of Section 5-8-13 of the Steel Vessel
Rules.

Where there is a conflict between overl gpping referenced requirements, the Bureau is to be consulted
for required clarification.

23 Safety Systems

23.1 General

23.1.1 Approach

The safety systems referred to in this Subsection are intended to protect life, property and the
environment and are applicable to the entire installation, including the loading and off-loading
arrangements for gas, LNG and LNG vapor. The overdl safety system should be comprised
of subsystems providing two levels of protection: the primary system, which is to provide
protection against therisk of fire or explosion; and the secondary system, which isintended to
reduce the consequence of fire by affording protection to the people and the facility and
reducing the risk of fire spread. The primary and secondary safety measures required consist
of both active and passive systems as described in this Subsection. However, in dl cases, the
effectiveness of these systems should be established by conducting a fire and explosion
hazard andysis.

Each space considered a fire risk, such as the process equipment, cargo deck area, spaces
containing gas processing equipment such as compressors, heaters, etc. and machinery spaces
containing any oil fired unit or internad combustion machinery with an aggregate power of not
less than 375 kW, is to be fitted with an approved gas detection, fire detection and fire
extinguishing system complying with the requirements of this Subsection.

23.1.2 Governmental Authority

In addition to the ABS Class requirements of this Subsection, depending on the flag registry
of the termina and the area of operation, the flag state and the coasta state may have
additional requirements or regulations which may need to be complied with. Therefore, the
gopropriate governmentd authorities should be consulted for each instdlation.

120 ABS GUIDE FOR BUILDING AND CLASSING OFFSHORE LNG TERMINALS - 2004

BWO006977



Chapter 3  Requirements for Floating Offshore LNG Terminals
Section 2 Design of Floating Offshore LNG Terminals 3-2

23.1.3 Primary Systems

Many of the products being handled onboard an offshore LNG termind are highly flammable,
and therefore, examples of some of the measures that may be necessary to protect against fire
or explosionrisk are as follows:

i) Avoid the possibility of liquid or gas escaping in locations where there is a source of
vapor ignition. A typicd example of this will be to isolate the vent and rdief vave
outlets from storage tanks and process systems in relation to the ar intakes and
openings.

i) Provide fixed gas detection systems comprised of two different types of elements
which will activate an audible alarm at a manned control station to dert of a gas
release before the gas can migrate to an unclassified area

iii) A low temperature detection system in and around the LNG storage facility to darm
a anormally manned station to dert in the event of aliquid or vapor leak.

iv) A multi-tiered Emergency Shutdown system cgpable of isolating an upset condition
with locd system or single train shutdowns before the condition requires a complete
platform shutdown.

)] Maintain integrity of the containment boundary at dl times to reduce the possibility
of an uncontrolled discharge of LNG or LNG vapor. Where it is possible for LNG to
lezk in the event of afailure, such as at ajoint, vave or similar connection, a spill
tray immediately underneath these components should be provided.

vi) Maintain a positive separation between process areas, cargo storage, cargo handling
aea and areas containing sources of vapor ignition. A typical example of this is
electricdly driven cargo or process compressors.

vii) Eliminate direct access from the space containing process equipment to spaces
containing machinery such as electricad equipment, fired equipment or other similar
equipment which may be considered an ignition source.

23.1.4 Secondary Systems

The secondary systems are systems that are employed to prevent the spread of fire may be
categorized as follows:

i) Fire detection system.

i) Fire extinguishing systems.

iii) Water deluge system.

iv) Personngl protection and life saving appliances.
V) Structurd fire protection.

23.3 Gas Detection Systems

23.3.1

The fixed gas detection system is to comply with requirement of Section 5-8-13 of the Stedl
Vessel Rules and Chepter 3, Section 8 and of the Facilities Guide.

23.3.2

The requirements of NFPA 59A Chapter 9 will be considered to be appliceble in the LNG
processing areas. In such areas, where there is a potentid for gas concentrations to
accumulate, the gas detection sensors should activate an audible and visua aam at not more
than 25% of the lower flammable limit of the gas or vapor being monitored.
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23.3.3

The gas detection system is to be of an goproved type and the installation arrangements such
that loss of single detector(s) over a specific areawill not render the entire system ineffective.

23.3.4
The gas detection system should be provided with an aternative source of power such that in

the event of falure of the man power source, the alternative power supply will commence
automaticaly.

23.5 Fire Detection Systems

The fire detection system protecting the LNG Storage and LNG and LNG vapor handling systems is
to be in accordance with the requirements of Section 5-8-11 of the Steel Vessel Rules and Chapter 3,
Section 8 of the Facilities Guide, as applicable. The requirements of NFPA 59A Chapter 9 are also
considered applicable.

23.7 Fire Extinguishing and Water Spray (Deluge) Systems

NFPA 59A Chapter 9 is considered gpplicable to offshore LNG terminds, and as is required therein,
the extent of fire protection required shal be determined by an evauation based on sound fire
protection engineering principles, andysis of locd conditions, hazards within the facility and
exposure to or from other sources of fire such as the attending vessels.

Fire water systems, water spray systems, dry powder, foam and carbon dioxide systems are to be
provided, as required by Section 5-8-11 of the Steel Vessal Rules and Chapter 3, Section 8 of the
Facilities Guide.

23.9 Structural Fire Protection

The term “structurd fire protection” refers to the passive method of providing fire protection to the
spaces/compartments of the unit through the usage of fire divisions and the limitation of combustibles
in the construction materids. Maintaining the adequacy of the fire division includes proper protection
of penetrationsin those divisions which includes electricd, piping or ventilation system penetrations.

The requirements of 3-8/9 of the Facilities Guide are to be complied with. In applying these
requirements, the gas inlet and LNG vapor outlet system, including the swivel, are to be treated as
wellhead areas.

23.11 Personnel Protection and Life Saving Appliances

Compliance with 5-8-14 of the Steel Vessel Rules and Chapter 3, Section 8 of the Facilities Guide is
required.

Personnel involved in emergency activities shal be equipped with the necessary protective clothing
and equipment qudified in accordance with 5-8-11/6 of the Seel Vessel Rules and NFPA 600
Sandard on Industrial Fire Brigades.

Written practices and procedures shal be devel oped to protect personnd from identified hazards such
as entry into confined or hazardous spaces.

23.13 Means of Escape

At least two means of escape are to be provided for dl continuously manned areas and areas that are
used on a regular working basis. The two means of escape must be through routes that minimize the
possibility of having both routes blocked in an emergency situation. Escgpe routes are to have a
minimum width of 0.71 m (28 in.). Dead-end corridors exceeding 7 m (23 ft.) in length are not
permitted. Dead-end corridors are defined as a pathway which (when used during an escape) has no
exit.
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Escape route paths are to be properly identified and provided with adequate lighting. An escape route
plan is to be prominently displayed at various points in/of the facility. Alternatively, this information
may beincluded in the Fire Control or Fire/Safety Plan.

23.15 Emergency Shutdown Systems

23.15.1 Process Emergency Shutdown (ESD)

An emergency shutdown (ESD) system with manual stations is to be provided, in accordance
with Appendix C of APl RP14 and Section 9.2 of NFPA 59A, to shut down the flow of
hydrocarbon gas on to the platform and to terminate al gas processing and liquefaction
process on the facility.

In addition, for the LNG loading and discharge systems and the LNG storage systems,
Emergency Shutdown Valves are to be provided along with means for control, in accordance
with 5-8-5/6 of the Steel Vessel Rules.

The emergency shutdown system is to be automatically activated by:

)] The detection of an abnorma operating condition by pressure sensors in theinlet and
outlet systems or in the process systems;

i) The detection of fireon the terminal;
iii) The detection of combustible gas at a60% level of the lower explosive limit;
iv) The detection of hydrogen sulfide (H,S) gas at alevel of 50 ppm.

Emergency shutdown stations are to be provided for manud activation of the Process Safety
Shutdown system for shutdown of al pumping and process systems. These manud activation
stations are to be protected against accidental activation and are to be conveniently located at
the primary evacuation points (i.e, boat landing, helicopter deck, etc.) and the emergency
control stations.

For design guidance, the following additiond locations may be considered appropriate for
emergency shutdown stations:

i) Exit stairway at each deck leve
i) Main exits of living quarters

iii) Main exits of production (process) facility deck
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cHAPTER 3 Requirements for Floating
Offshore LNG Terminals

SECTION 3 Surveys During Construction,
Installation and Commissioning

1 General

This Section pertains to surveys and inspections during construction, instalation and commissioning
of afloating offshore LNG termind. The documentation requirements for review are given in 3-1/3 of
this Guide. A generd quality plan highlighting required surveys together with ABS hold points is to
be determined by the builder and agreed upon by the attending Surveyor.

3 Construction Surveys

3.1 General

During construction of equipment components for an offshore LNG termind, the attending Surveyor
is to have access to vendors facilities to witness construction and/or testing, as required by this
Guide. The vendor is to contact the attending Surveyor to make necessary arrangements. If the
attending Surveyor finds reason to recommend repairs or additional surveys, notice will be
immediately given to the Owner or Owner’ s Representative so that appropriate action may be taken.
Coordination of the vendors’ certification program is carried out through ABS Vendor Coordinators.

3.3  Survey at Vendor's Shop

Survey requirements for equipment components and packaged units at the vendor’s shop are
summarized in relevant sections of applicable ABS Rules/Guides. Each vendor is required to have an
effective qudity system which isto be verified by the attending Surveyor.

3.5 Structure Fabrication/Erection

A Quadity Control Program (QCP) compatible with the type, size and intended service of the termina
is to be developed and submitted to this Bureau for gpprova. Required hold points on the QCP thet is
to form the basis for all future ABS surveys at the fabrication yard shal be agreed upon by the
attending Surveyor. As a minimum, dl of the items enumerated in the following gpplicable
Subsections are to be covered by the QCP. ABS shall assure that all tests and inspections specified in
the QCP are satisfactorily carried out by a competent person, and ABS surveys shal be considered to
supplement and not replace inspections that should be carried out by the fabricator or operator.

The fabricator is to maintain a system of materia tracesbility to the satisfaction of the attending
Surveyor. Data as to place of origin and results of tests for materials shall be retained and are to be
readily available to ABS upon request.
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Where equipment and components are assembled in blocks or modules, the Surveyor is to inspect the
fit-up, piping and eectrical connections, and to witness the required tests on the completed assembly
in guidance with the QCP and in accordance with the gpproved plans and Rule/Guide requirements.
The progress and suitability of structural fit-up and joining of constructed/fabricated blocks/modul es
aeto be to the satisfaction of the attending Surveyor. All erection joints are to be subjected to visual
examination, proven tight, and the extent of Non-Destructive Examination (NDE) carried out is to be
to the satisfaction of the attending Surveyor.

3.5.1 Surveys on Steel Structures

3.5.1(a) Quality Control Program. The qudity control program for the construction of a
steel terminal is to include the following items, as appropriate.

o+ Materid quality and tracesbility

++ Steel Forming

++ Welder qualification and records

++ Welding procedure specifications and qudifications
++ Weld inspection

++ Tolerances alignments and compartment testing

++ Corrosion control systems

++ Tightness and hydrostatic testing procedures

++ Nondestructive testing

++ [nstdlation of man structure

The items which are to be considered for each of the topics, mentioned above areindicated in
2-3/3.5.1(b) through 2-3/3.5.1()).

3.5.1(b) Material Quality and Traceability. The properties of the materid are to be in
accordance with the ABS Rules for Materials and Welding — Part 2. Manufacturer's
certificates are to be supplied with the material. Verification of the material’ s qudity is to be
done by the Surveyor at the plant of manufacture, in accordance with ABS Rules for
Materials and Welding — Part 2. Alternatively, material manufactured to recognized standards
may be accepted in lieu of the above stedl requirements provided the substitution of such
materias is approved by the Bureau. Materids used are to be in accordance with those
specified in the gpproved design and dl materials required for classification purposes are to
be tested in the presence of an ABS Surveyor. The Constructor is to maintain a materia
traceability system for dl the primary and specid application structures.

3.5.1(c) Sed Forming. When forming changes base plate properties beyond acceptable
limits, appropriate heat treatments are to be carried out to reestablish required properties.
Unless approved otherwise, the acceptable limits of the reestablished properties should meet
the minimums specified for the origina materia before forming. The Bureau will survey
formed members for their compliance with the forming dimensional tolerances required by
the design.

3.5.1(d) Welder Qualification and Records. Welders who are to work on the structure are to
be qualified in accordance with the welder qudification tests specified in a recognized code
or, as applicable, ABS Rules for Materials and Welding — Part 2 to the satisfaction of the
attending Surveyor. Certificates of qualification are to be prepared to record evidence of the
qudification of each welder qudified by an gpproved standard/code, and such certificates are
to be available for the use of the Surveyors. In the event that welders have been previously
tested in accordance with the requirements of a recognized code and provided that the period
of effectiveness of the previous testing has not lapsed, these welder qudification tests may be

accepted.
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3.5.1(e) Welding Procedure Specifications and Qualifications. Welding procedures are to be
goproved in accordance with ABS Rules for Materials and Welding — Part 2. Welding
procedures conforming to the provisions of a recognized code may, a the Surveyor's
discretion, be accepted. A written description of all procedures previously qualified may be
employed in the structure’ s construction provided it isincluded in the quality control program
and made avail able to the Surveyors. When it is necessary to quaify awelding procedure, this
is to be accomplished by employing the methods specified in the recognized code, and in the
presence of the Surveyor.

3.5.1(f) Weld Inspection. As part of the overall qudity control program, a detailed plan for
the inspection and testing of welds is to be prepared and this plan is to include the applicable
provisions of the Steel Vessel Rules.

3.5.1(g) Tolerances and Alignments. The overall structurd tolerances, forming tolerances,
and loca dignment tolerances are to commensurate with those considered in developing the
structura design. Inspections are to be carried out to ensure that the dimensional tolerance
criteriaare being met. Particular attention is to be pad to the out-of-roundness of members for
which buckling is an anticipated mode of falure. Structurd alignment and fit-up prior to
welding shal be monitored to ensure consistent production of quaity welds.

3.5.1(h) Corrosion Control Systems. The details of any corrosion control systems employed
for the structure are to be submitted for re-view. Instdlation and testing of the corrosion
control systems are to be carried out to the satisfaction of the attending Surveyor in
accordance with the gpproved plans.

3.5.1(i) Tightness and Hydrostatic Testing Procedures. Compartments which are designed
to be permanently watertight or to be maintained watertight during instalation are to be tested
by a procedure gpproved by the attending Surveyor. The testing is also to be witnessed by the
attending Surveyor.

3.5.1(j) Nondestructive Testing. A system of nondestructive testing is to be included in the
fabrication specification of the structures. The minimum extent of nondestructive testing shall
be in accordance with the ABS Guide for Nondestructive Inspection of Hull Welds or
recognized design Code. All nondestructive testing records are to be reviewed and approved
by the attending Surveyor. Additional nondestructive testing may be requested by the
attending Surveyor if the quality of fabrication is not in accordance with industry standards.

3.5.2 Surveys on Concrete Structures

3.5.2(a) Quality Control Program (QCP). For concrete structures, the QCP mentioned above
is to cover the following items, as appropriate:

++ Survey prior to concreting

++ Survey during batching, mixing and placing concrete
++ Survey of joints, prestressing and grouting

++ Survey of form remova and concrete curing

++ Survey of finished concrete

++ |nstdlation survey of main structure

++ Tightness and Hydrostatic testing, as applicable (See 1/2.3.9 of the Offshore | nstallation
Rules)

The items which are to be considered for each of the topics mentioned above are indicated in
3-3/3.5.2(b) through 3-3/3.5.2(h) of this Guide.
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3.5.2(b) Surveys Prior to Concreting. Prior to their use in construction, the manufacturers of
cement, reinforcing rods, prestressing tendons and appliances are to provide documentation of
the pertinent physical properties. These data are to be made avalable to the attending
Surveyor who will check conformity with the properties specified in the gpproved design.

As gpplicable, at the construction site, the Surveyor is to be satisfied that proper consideration
is being given to: the support of the structure during construction; the storage of cement and
prestressing tendons in weather-tight areas; the storage of admixtures, adhesives and coating
materials to manufacturer's specifications; and the storage of aggregates to limit segregation,
contamination by del eterious substances and moisture variations within the stock pile.

The quality, cleanliness, dimension and alignment of the forms and shores supporting the
forms are to be to the satisfaction of the attending Surveyor. The measurements are to be
within the alowabl e finished dimensiond tolerances specified in the approved design.

Reinforcing steel, prestressing tendons, post-tensioning ducts, anchorages and any included
steel are to be checked, as appropriate to the planned structure, for size, bending, spacing,
location, firmness of installation, surface condition, vent locations, proper duct coupling and
duct capping.

3.5.2(c) Surveys during Batching, Mixing and Placing Concrete. The production and placing
of the concrete are to employ procedures which will provide a well-mixed and well-
compacted concrete. Such procedures are aso to limit segregation, loss of materid,
contamination and prematureinitial set during dl operations.

Field-testing of aggregate gradation, cleanliness, moisture content and unit weight is to be
performed by the constructor following standards and schedules specified in the QCP. The
frequency of testing is to be determined taking into account the uniformity of the supply
source, volume of concreting and variations of atmospheric conditions. Mix water is to be
tested for purity following methods and schedules specified in the QCP.

Mix components of each batch of concrete are to be measured by a method specified in the
quaity control program. The designer is to specify the dlowable variation of mix component
proportions, and the constructor is to record the actuad proportions of each batch.

Sampling and testing during the production of concrete is to be carried out following the
procedures specified in the QCP. As a minimum, the following concrete qudities are to be
measured by the Constructor.

++ Consistency
«+ Workability
++ Air content
++ Unit Weight
«+ Strength

To minimize macro and micro cracking due to heat of hydration during concreting and curing,
the temperature rise and therma gradients are to be monitored, controlled and recorded to the
sati sfaction of the attending Surveyor.

3.5.2(d) Survey of Joints. All construction joints are to be to the satisfaction of the attending
Surveyor. Where required, lesk testing of construction joints is to be carried out using
procedures specified in the QCP. When deciding which joints are to be inspected,
consideration is to be given to the hydrostatic head on the subject joint during norma
operation, the consequence of a leek at the subject joint and the ease of repair once the
platformisin service
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3.5.2(e) Qurveys of Prestressing and Grouting. A schedule indicating the sequence and
anticipated elongation and stress accompanying the tensioning of tendons is to be prepared.
Any falures to achieve proper tensioning are to be immediately reported to the designer to
obtain guidance as to needed remedial actions.

Pre- or post-tensioning loads are to be determined by measuring both tendon € ongation and
tendon stress. These measurements are to be compared, and should the variation of
measurements exceed the specified amount, the cause of the variation is to be determined and
any necessary corrective actions are to be accomplished.

The grout mix is to conform to that specified in the design. The constructor is to keep records
of the mix proportions and ambient conditions during grout mixing. Tests for grout viscosity,
expansion and bleeding, compressive strength and setting time are to be made by the
constructor using methods and schedules specified in the QCP. Employed procedures are to
ensure that ducts are completely filled.

Anchorages are to be inspected to ensure that they are located and sized as specified in the
design. Anchorages are adso to be inspected to assure that they will be provided with adequate
cover to mitigate the effects of corrosion.

3.5.2(f) Surveys of Form Removal and Concrete Curing. The structure is to have sufficient
strength to bear its own weight, construction loads and the anticipated environmenta |oads
without undue deformations before forms and form supports are removed. The schedule of
form removd is to be specified in the QCP, giving due account to the loads and the
anticipated strength.

Curing procedures for use on the structure are to be specified in the QCP. When conditions at
the construction site cause a deviation from these procedures, justification for these deviations
isto be fully documented and included in the construction records.

Where the construction procedures require the submergence of recently placed concrete,
specid methods for protecting the concrete from the effects of salt water are to be specified in
the QCP. Age of concrete at submergence in sea water is to be specified in the QCP (see also
3/5.11.2e of the Offshore Installation Rules). Unless otherwise noted, concrete should not be
submerged until 28 days after placing. Any deviation from the QCP should be justified, fully
documented and submitted to this Bureau for approvad.

3.5.2(g) Survey of Finished Concrete. The surface of the hardened concrete is to be
completely inspected for cracks, honeycombing, pop-outs, spaling and other surface
imperfections. When such defects are found, their extent is to be reported to the Surveyor and
to the designer for guidance on any necessary repairs.

The structure is to be examined using an gppropriate NDE method such as a cdibrated
rebound hammer or a similar nondestructive testing device. Refer to ACI “Guide for Concrete
Inspection Programs” ACI 311.4R for guidance on additional requirements. Where the results
of surface inspection, cylinder strength tests or nondestructive testing do not meet the design
criteria, the designer is to be consulted regarding remedid actions which are to be taken.

The completed sections of the structure are to be checked for compliance with specified
design tolerances for thickness, dignment, etc., and to the extent practicable, the location of
reinforcing and prestressing steel and post-tensioning ducts. Variations from the tolerance
limits are to be reported to the designer for evaduation and guidance as to any necessary
remedid actions.
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3.5.2(h) Records. Reference is to be made to 1/2.3.12 of the Offshore Installation Rules
regarding the need to compile construction records. For a concrete structure, the construction
records are to include, as goplicable, al materid certificates and test reports, tensioning and
grouting records, concrete records including weight, moisture content and mix proportions, a
listing of test methods and results, ambient conditions during the pours (temperature rise and
therma gradients), cdibration data for test equipment, towing records, data on initid
structura settlements and the inspector's logs. These records are to be retaned by the
Operator.

3.7 LNG Containment and Handling Systems

3.7.1 LNG Storage Tank, LNG and GNG Piping System Fabrication

All LNG storage tanks or storage systems and LNG and GNG piping systems are to be
fabricated in accordance with approved plans to the satisfaction of the Surveyor and in
compliance with the manufacturer’s approved qudity assurance program and fabrication
procedures. The ABS Surveyor will verify the use of ABS-certified materids for the tank
shell and or membranes, piping components and insulation systems. Welders, weld
procedures, nondestructive examination procedures, equipment and personne will dl be
qudified by the Surveyor who will monitor all phases of LNG tank construction and review
fabrication reports and NDE records. The ABS Surveyor will attend and report on al pressure
testing and tightness testing during the entire fabrication period.

3.7.2 LNG Systems Operations Manual

The LNG systems operationvhandling manual should be available onboard to dl persons
concerned, outlining necessary data for the safe storage and handling of LNG. Description
contained in the manual is to include, but not be limited to the following:

i) Qutline feature of LNG and GNG systems such as:

++ Principa particulars.

++ Properties and characteristics of the LNG (range of density and composition).

++ Storage tanks, piping, LNG/GNG handling equipment.

++ Control system and instrumentation.
i) Safety systems such as:

++ Fire protection, ventilation, fire detection, fire fighting equi pment.

++ Personnel protection, safety precautions, equipment.

«+  Communications.
iii) Norma operating procedures or cargo handling guidance such as:

++ |nerting, gasing, cooling down, loading, discharging, warming up, aeration.
iv) An envelope of limiting environmental conditions for carrying out safe operations.
)] Emergency operations such as.

++ Cargo leskage or spillage.

++ Jettisoning (if applicable).

++ Accepting LNG from adisabled LNG carrier at aload termind.

++ Lightering at adischarge termind that normally only discharges vapor.
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3.9 Process Systems

Process pressure vessdls, refrigerant storage tanks, heat exchanges piping system components,
compressors, pumps and other mechanica equipment and eectricd and control systems and
equipment that is part of a classed process system will be surveyed during fabrication, installation and
testing to the same extent that LNG storage and handling systems are reviewed in accordance with
3-3/3.7 above.

3.11 Piping

All piping instalatior/testing is to be in accordance with Bureau-gpproved drawings and procedures.

All welds are to be visually inspected and nondestructively tested, as required and to the satisfaction

of the attending Surveyor. Upon completion of satisfactory installation, the piping system is to be

proven tight by hydrostatic testing to the required pressure, but not less than its normal working

pressure. Where sections of pipes are hydrostatically tested at the fabrication shops, an onboard test is

to be conducted to confirm proper instalation and tightness of the flanged and/or welded connections.
3.13 Electrical

All dectricd wiring, equipment and systems are to be installed/tested in accordance with Bureau-
gpproved drawings and procedures. Proper support for adl cables and suitable seding of cable entries
to equipment are to be verified. Upon completion of wire connections, the affected sections of the
equipment and cabling are to be insulation-tested and proven in order. All grounding is also to be
verified in order.

3.15 Instrumentation

All instrumentation instdlation/testing is to be in accordance with Bureau-approved drawings and
procedures. All supports are to be verified. Upon completion, al systems are to be functionally tested
and proven in order.

3.17 Mechanical

All mechanicd equipment installation/testing is to be in accordance with Bureau-gpproved drawings
and procedures, including the grounding of the equipment. Upon completion, dl equipment is to be
functiondly tested and proven in order.

5 Installation, Hook-up and Commissioning Surveys
Surveys during instalation are to be carried out in accordance with approved plans and procedures.

5.1 Installation Surveys

For floating terminals, detailed requirements are contained in Chapter 8, Section 1 of the FPI Guide.
In generd, it is to include the following, where applicable:

++ (enerd description of the mooring system and floating terminal

++ Pre-instdlation verification procedures for the sea-bed condition and contingency procedures
++ File or anchor and mooring line instalation procedures

++ Tensioning and proof load testing procedures of the anchor piles or anchor-chain system

++ Hook-up of the anchor chain system to the floating termina
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*+ For disconnectable mooring system, procedures for the disconnecting and connecting of the
floating termind’ s mooring system

++ Fina fidd erection and leveling

*+ Pre-tensioning of mooring system

5.3 Commissioning Surveys

The commissioning date will be the date on which a Surveyor issues the Interim Classification
Certificate for the offshore LNG termina. Commissioning of al Rule-required systems is to be
verified by the attending ABS Surveyor. The commissioning is to be in accordance with the approved
step-by-step commissioning procedures. The Surveyor is to be permitted access to critica/hold points
to verify that the procedures are satisfactorily accomplished. The Surveyor is to observe the terminal
operating under various capacities and conditions.

Approved LNG and GNG transfer operations including emergency procedures are to be verified to the
extent deemed necessary by the attending Surveyor. The overall performance of the LNG containment
system should be verified for compliance with the design parameters during the initid cool-down,
loading and discharge operations. Records of all these performance should be maintained and are to
be made availabl e to the Bureau.

Similarly, the safe and satisfactory performance of dl process systems covered under the terminal’s
classification will be verified by the Surveyor as part of the commissioning survey.
5.5 Personnel Safety

Personnd safety precautions which should include checks of operational readiness of dl lifesaving,
fire and gas detection and fire fighting equipment, ESD systems, unobstructed escape routes and
establishment of communication procedures are to be taken during commissioning and are required to
be verified by the attending Surveyor. All such emergency procedures should be capable of deding
with any contingencies such as spillage, fire and other hazards.
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cHAPTER 3 Requirements for Floating
Offshore LNG Terminals

SECTION 4 Surveys After Construction and
Maintenance of Class

1 General

This Section pertains to periodica surveys after construction for the maintenance of classification for
floating offshore LNG termindss.

3 Surveys

3.1 Annual Survey

An Annua Survey of the termind is to be carried out within three (3) months before or after each
annud anniversary date of the crediting of the previous Specid Periodica Survey or original
construction date.

For terminals on Continuous Survey, al Continuous Survey requirements for those parts (items) due
are generally to be completed each year. The Annua Survey will not be credited and the Certificate of
Classification will not be endorsed unless Continuous Survey items which are due or overdue at the
time of the Annua Survey are either completed or granted an extension.

3.3 Intermediate Survey

An Intermediate Survey of the termind is to be carried out either at or between the second and third
Annua Survey after Specid Periodical Survey No. 1 and subsequent Specia Periodica Surveys.

3.5  Special Periodical Survey

A Specia Periodicd Survey of the terminal is to be carried out within five (5) years of the initia
Classification Survey, and at five-year interva s theresfter.

The Special Periodical Survey may be commenced at the fourth Annual Survey and be continued with
completion by the fifth anniversary date. Where the Special Periodica Survey is commenced prior to
the fourth Annual Survey, the entire survey is to be completed within 15 months if such work is to be
credited to the Specid Periodica Survey.

A Specia Periodicad Survey will be credited as of the completion date of the survey but not later than
five years from date of build or from the date recorded for the previous Special Periodica Survey. If
the Special Periodical Survey is completed within three (3) months prior to the due date, the Specid
Periodica Survey will be credited to agree with the effective due date.
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Specid consideration may be given to Specid Periodical Survey requirements in unusua cases.
Consideration may be given for extensions of Rule-required Special Periodicad Surveys under extreme
circumstances.

3.7 Continuous Survey Program

At request of the Owner, and upon gpprova of the proposed arrangements, a system of Continuous
Surveys may be undertaken, whereby the Specid Periodica Survey requirements are carried out in
regular rotation to complete dl of the requirements of the particular Specid Periodicad Survey within
afive-year period. The proposed arrangements are to provide for survey of goproximately 20% of the
total number of survey items during each year of the five-year period. Reasonable dternate
arrangements may be considered.

Each part (item) surveyed becomes due again for survey approximately five (5) years from the date of
the survey and the due parts (items) are generdly to be completed each year. For Continuous Surveys,
a suitable notation will be entered in the Record and the date of the completion of the cycle published.

The Bureau may withdraw its approva for Continuous Survey if the Surveyor’ s recommendations are
not complied with.

3.9 Survey Based on Preventative Maintenance Techniques

A properly conducted preventative-maintenance/condition-monitoring plan may be credited as
satisfying the requirements of Specid Continuous Survey. This plan must be in accordance with
Appendix 7-A-14 “Guide for Survey Based on Preventative Maintenance Techniques’ of the Rules
for Survey After Construction—Part 7.

3.11 In-line Surveys and Timing of Surveys

All items required to undergo Specid Periodical Surveys are to be carried out at the same time and
interva in order that they are recorded with the same crediting date. In cases where damage has
involved extensive repairs and examination, the survey thereon may, where gpproved by the
Committee, be accepted as equivadent to Specid Periodica Survey.

Surveys are to be completed within three (3) months of their due dates, unless extended by agreement
with the Bureau. Surveys carried out within this three-month window period will be credited and due
a the same anniversary date in subsequent cycle. When so desired by the Operator/Owner, any part of
the terminal instalation may be offered for survey prior to the three-month window and the survey
will be credited as of the date it has been surveyed.

3.13 Drydocking Surveys

Drydocking Surveys or equivalent UWILDs are to be carried out twice in any five-year period, with
an interva not exceeding three (3) years. Consideration may be given for extensions of drydocking or
UWILD due dates under special circumstances. An underwater inspection by competent diver(s) may
be required for such extensions.

Where the terminal is classed as non self-propelled or with the Notation (Disconnectable) A AMS,
the Drydocking Survey is to comply with the requirements stated in 3-4/5.7 of this Guide. An
agpproved UWILD may be considered equivdent to an out-of-water drydocking for terminals up to
and including Special Periodica Survey No. 4 or twenty (20) years of age, whichever is reached
earlier. For each drydocking or equivalent UWILD after Specid Periodica Survey No. 4, requests to
conduct a UWILD in accordance with previously approved plans are to be submitted for consideration
well in advance of the proposed survey. For detailed requirements of the UWILD, refer to Chapter 9,
Section 2 of the FPI Guide. Approvals to conduct the UWILD after Special Periodicd Survey No. 4
are to be made available onboard for the Surveyor’ s reference.
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Where the terminal’ s self-propulsion system is classed with the notation A AMS, it would be treated
similarly to atrading LNG carrier. For these terminds, the Drydocking Survey is to comply with the
requirements stated in Section 7-4-1 of the Rules for Survey After Construction — Part 7 and UWILD
will not be considered equivalent to an out-of-water Drydocking Survey when carried out concurrent
with the Specia Periodicd Survey — Hull. For detailed requirements of the UWILD, refer to
Appendix 7-A-1 of the Rules for Survey After Construction — Part 7.

3.15 Boiler Surveys

Where provided, Boiler Surveys of main propulsion boilers are to be carried out at intervas defined in
7-2-1/17 of the Rules for Qurvey After Construction —Part 7.

Waste-hegt or fired auxiliary boilers intended for working pressures above 3.4 bar (3.5 kgf/cm?, 50
psi), are to be surveyed two times in any five-year period, with an interva not exceeding three (3)
years between Boiler Surveys.

Consideration may be given for extensions of Rule-required Boiler Surveys. The extension may be
granted by the Surveyor, provided a survey is carried out in accordance with 7-7-1/7 of the Rules for
Survey After Construction — Part 7.

3.17 Tailshaft/Tubeshaft Surveys

A Tailshaft or Tubeshaft Survey of self-propelled terminds are to be carried out at intervas defined in
7-2-1/13 of the Rules for Qurvey After Construction — Part 7. However, due to low running hours, this
interva may be extended. For detals, refer to 3-4/5.5 of this Guide.

5 Maintenance Records

M aintenance records are to be kept and made available for review by the attending Surveyor. The
mai ntenance records will be reviewed to establish the scope and content of the required Annud and
Specid Periodical Surveys which are to be carried out by a Surveyor. During the service life of the
unit, maintenance records are to be updated on a continuing basis. The operator is to inform the
Bureau of any changes to the maintenance procedures and their frequencies as may be caused, for
example, by changes or additions to the origina equipment. The Surveyor may determine during his
periodic survey if the changes are sufficient to warrant review by the ABS Engineering staff.

5.1  Annual Survey

At each Annua Survey, in addition to a generd review of the maintenance records, the Surveyor is to
verify the effectiveness of the following items by visuad examination and operational testing, as
gopropriate;

5.1.1  Hull Structure for Ship- or Barge-type Terminals

i) The weather decks, hull plating and its closing appliances together with watertight
penetrations are to be generally examined as far as practicable.

i) Freeing ports, guard rails, lifelines, gangways and deck houses.

iii) Confirmation of loading guidance and stebility data, as gppliceble. Loading
instruments accepted for classification are to be confirmed in working order by use of
the approved check conditions.

iv) Confirmation that no structural aterations have been made which would affect the
calculation determining the position of the load lines. The Load Line marks are to be
sighted, found plainly visible and recut and/or painted, as required.
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V) Arrangement of structurd fire protection, operation of manud and/or automatic fire
doors, if fitted, and the means for escgpe from the accommodations, machinery

spaces and other spaces are satisfactory.

vi) Suspect areas of the hull are to be examined, including an overdl and Close-up
Survey of those suspect areas which were identified at previous Specid Periodical or
Intermediate Survey. For further detals regarding survey of suspect areas and
examination of salt-water spaces, refer to the 7-3-2/1.1.9 of the Rules for Survey After
Construction —Part 7.

vii) Where areas of the termind are designated for helicopter operations, the helicopter
deck, deck supporting structure, deck surface, deck drainage and safety netting or
equivaent are to be examined.

viii)  Any nove features incorporated in the design of the termina in accordance with
procedures agreed to by ABS during design review.

iX) Particular attention is to be given to significant modifications or repairs made as a
result of findings at time of previous survey.

5.1.2 Hull Structure for Other Type Terminals
Annua Survey of hull for structures other than ship- or barge-type terminas are to be in
accordance with an approved | nspection Plan defined in 3-4/7 of this Guide.

5.1.3 Equipment and Machinery

)] Equipment/machinery with their associated pumps, piping, dectricd instdlations are
to be generdly examined as accessible.

i) Machinery and boiler space(s), bilge pumping system including bilge wells and
associated darms are to be generdly examined and bilge darms to be tested.

iii) Boilers and pressure vessds and thear externa appurtenances including safety
devices, foundations, controls, relieving gear, high pressure and escape steam piping,
insulation and gauges are to be examined.

iv) Means to bring the machinery into operation (dead ship starting arrangement) as
required by 4-8-2/3 of the Steel Vessel Rules.

)] Main propulsion gear-tooth contact is to be examined at the time of the first Annual
Survey after vessel enters service, or after replacement gears have been placed in
service. For further details, refer to 4-3-1/9.9 of the Stedl Vessel Rules.

vi) Accessible parts of the steering arrangements together with an operationd test of the
main and auxiliary steering gear while thetermind is on-site.

vii) Testing of al means of communication between the steering control stations.

5.1.4 Electrical, Instrumentation and Control Systems

i) Electrical instdlation, emergency sources of power, switchgears and other eectrica
equipment. The operation of the emergency sources of electricad power and their
automatic operation are to be confirmed as far as practicable.

i) Precautions against € ectric shocks, fire and other hazards of eectrical origin areto be
generdly examined.

iii) Electrical equipment instdled in hazardous or gas dangerous spaces ddlineated in the
ABS-approved plan are to be generally examined as accessible.

iv) Instrumentation and control equipment with their associated eectrica cabling, are to
be generdly examined.

136 ABS GUIDE FOR BUILDING AND CLASSING OFFSHORE LNG TERMINALS - 2004

BW006993



Chapter 3  Requirements for Floating Offshore LNG Terminals
Section 4  Surveys After Construction and Maintenance of Class 3-4

5.1.5 Containment Systems

i) Survey of the containment system is to be carried out in line with the gpplicable
requirements of ABS Annud Survey for liquefied gas carriers. (Refer to 7-3-2/1.13.7
of the Rules for Qurvey After Construction — Part 7 for details)

i) Inerting system instaled in accordance with Section 5-8-9 of the Sedl Vessel Rulesis
to be examined and tested in accordance with 7-6-2/1.1.11 of the Rules for Survey
After Construction — Part 7.

5.1.6 Safety Systems

i) Generd examination of the safety systems is to be carried out as far as practicable.
These systems include but are not limited to: gas detection, fire detection, fire
extinguishing, structural fire protection and emergency shutdown systems.

i) Personngl protection and life saving appliances and means of escape are to be
examined as far as practicable.

iii) Fire-extinguishing equipment as outlined in the Steel Vessd Rules, including
examination and/or test of the following;

Fire main system including isolating valves and hydrants.
Fire/emergency fire pumps.

Fire hoses, nozzles, applicators and spanners.

Semi-portable and portable fire extinguishers.

Fire Control Plans, where required.

International Shore Connection.

Fixed fire-fighting system controls, piping, instructions and marking.

- 0o o 0 T ®

5 @

Remote control s for stopping fang/machinery and shutting off fuel suppliesin
machinery spaces.

Fireman’ s outfits.

J- Closing arrangements of funnd annular spaces, skylights, doorways, tunnels,
and machinery ventilation system.

iv) Access doors and ventilation systems serving the hazardous or gas dangerous spaces,
and associated darms.

)] Where areas of the termind are designated for helicopter operations and where fitted,
thefollowing are to be generdly examined:

a. Access arrangements, ventilation, and electrical equipment.
b. Fuel storage and refueling system including tank, pumps, piping, vaves,
vent, sounding, overflow, spill containment and remote shutdowns.

5.1.7 Mooring System

The spread mooring system is to be generdly examined so far as can be seen and placed in
satisfactory condition as necessary. In addition, the following above-water items are to be
examined, placed in satisfactory condition and reported upon, where applicable:

)] The anchor chan stopper structural arrangements are to be visually examined,
including the structurad foundations of all the stoppers or holders. Tensioning
equipment is to be generdly examined.
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i) The anchor chan catenary angles are to be measured to ensure that the anchor chain
tensions are within the design alowable tolerances. VWhere anchor cables are used,
their tensions are to be verified to be within the dlowable tensions.

iii) The anchor chains or anchor cables above the water are to be visualy examined for
wear and tear.

Annua Survey of mooring systems other than spread mooring design is to be specidly agreed
upon by the Bureau and to be in accordance with the requirements stated in Bureau gpproved
Inspection Plan.

5.1.8 Additional Requirements

i) Where the termind’s process and/or support system is classed with the Bureau, the
survey of the systems is to be carried out considering the extent of classification
defined within the Class Notation assigned to the terminal, and in line with the
goplicable requirements of ABS Annua Survey for Facilities on Offshore
Instalations. For details, refer to Subsection 5-2/7.1 of the Facilities Guide.

i) Where the termind’s automatic and remote control and monitoring system is
goproved for ACC, ACCU, AMCC or AMCCU Class Notation, the system is to be
generdly examined while the termind’s service generators are in operation and
control systems are energized. For further details, refer to the Stedl Vessel Rules.

iii) Where the termind’ s import and export system is classed with the Bureau, the survey
of the system is to be carried out in accordance with the requirements of Chapter 9,
Section 18 of the FPI Guide.

iv) Where parts (items) of the termina are gpproved for “Surveys based on Preventive
Maintenance Techniques’, each such part due or overdue at the time of the Annud
Survey is to be examined/tested as required by the Surveyor.

V) Where parts (items) of the termind are approved for “Continuous Surveys’, each
such part due or overdue at the time of this Annual Survey is to be examined/tested as
required by the Surveyor.

vi) Where parts (items) of the termind are gpproved for “Risk-Based I nspection” (RBI),
each such pat due or overdue a the time of this Annual Survey is to be
examined/tested in accordance with the ABS gpproved RBI Plan.

vii) Maintenance Records, to establish the updated scope and content of the required
surveys to be carried out by ABS Surveyors, are to be reviewed. Changes (if any) to
the maintenance procedures and their frequency informed by the Operator/Owner are
to be reviewed by the Surveyor or requested to be submitted to appropriate ABS
technical office for review.

Because of the varied nature and purposes of offshore LNG terminals, the above requirements are to
be considered as the genera scope of required surveys. Additional surveys defined in the ABS
goproved “Inspection Plan” (See 3-4/7 of this Guide) are to be carried out to confirm the fitness of the
terminal for satisfactory continuous operation.

5.3 Intermediate Survey

In addition to the requirements of the Annual Survey, the Intermediate Survey is to include sufficient
examination, tests and checks carried out by the Surveyors to satisfy themselves that the hull is found
or placed in satisfactory condition and is fit for its intended purpose until the next Specia Periodical
Survey, subject to proper maintenance and operation and to periodic surveys being carried out at the
due dates. The Intermediate Survey for ship- or barge-type terminalsis to include the following:
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i) For terminds over five (5) years of age, an overdl survey of a minimum of three (3)
representative salt water ballast tanks selected by the Surveyor is to be carried out. Where
POOR coating condition is found, where soft coating has been applied or where a protective
coating has not been gpplied, the examination is to be extended to other bdlast spaces of the
same type.

i) For vessels more than 10 years of age, an Overall Survey of all balast spaces.

iii) If such examinations reved no visible structural defects, the examination may be limited to a
determination that the protective coating remains effective.

iv) In sat water balast spaces other than double bottom tanks where POOR coating condition is
found and Owners or their representatives el ect not to restore the coating, where a soft coating
has been applied or a protective coating has not been applied, the ballast tanks are to be
internaly examined at each subsequent Annua Survey with thickness measurements carried
out as considered necessary.

) In double bottom salt water balast tanks where POOR coating condition is found and Owners
or their representatives eect not to restore the coating, where a soft coating has been applied
or a protective coating has not been gpplied, interna examination at each subsequent Annual
Survey with thickness measurements carried out as considered necessary is required where
substantid corrosion is documented.

vi) When extensive areas of wastage are found, thickness measurements are to be carried out and
renewd s made when wastage exceeds the allowable margin. VWhere reduced scantlings on the
basis of effective corrosion control have been adopted, the results of any measurements are to
be eva uated based on scantlings before reduction.

Intermediate Survey of hull for structures other than ship- or barge-type terminds are to be in
accordance with an approved | nspection Plan defined in 3-4/7 of this Guide.

5.5 Special Periodical Survey

The Specid Periodicd Survey is to include dl items listed under the Annuad Survey with more
comprehensive examination and testing of the termind’s structure, machinery, equipment, fire
protection/fighting/extinguishing systems, cargo containment and transfer systems and mooring
system. The Specia Periodica Survey is to be carried out in conjunction with the associated UWILD
Survey.

At each Specid Periodica Survey for ship- or barge- type termindss, in addition to a generd review of
the mantenance records and where gpplicable and required for Classification of the termind, the
Surveyor is to verify the effectiveness of the following items by visua examination and operationd
testing, as gppropriate:

5.5.1 Hull Structure

i) A Drydocking Survey or equivadent UWILD is to be carried out in accordance with
3-4/5.7 of this Guide.

i) All decks, watertight bulkheads, and interna and external surfaces of shell plating are
to be examined. Plating in way of side shell or superstructure portlights is to be
especialy examined.

iii) An Overdl Survey of dl spaces, double bottom, deep, bdlast, peak and cargo tanks;
pumprooms, pipe tunnels, duct kedls, machinery spaces, dry spaces, cofferdams and
voids, bilges and drain wells, sounding, venting, pumping and drainage arrangements.
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This examination is to be supplemented by thickness measurement and testing, as
deemed necessary, to ensure that the structurd integrity remains effective. The
examination is to be sufficient to discover substantiad corrosion, significant
deformation, fractures, damages or other structural deterioration.

iv) Engine room structure is to be examined. Particular attention is to be given to tank
tops, shell plating in way of tank tops, brackets connecting side shell frames and tank
tops, and engine room bulkheads in way of tank top and bilge wells.

Particular attention is to be given to the sea suction, seawater cooling pipes and
overboard discharge valves and their connection to the side shell plating. Where
extensive areas of wastage are found, thickness measurements are to be carried out,
and renewd s and/or repairs made when wastage exceeds dlowable margins.

V) In salt water balast spaces other than double bottom tanks where POOR coating
condition is found and Owners or their representatives elect not to restore the coating,
where soft coating has been applied or where a protective coating has not been
agpplied, the ballast tanks, where fitted, are to be interndly examined and thickness
measurements carried out as deemed necessary by the Surveyor at each subsequent
Annua Survey.

When such coating conditions are found in double bottom salt water bdlast tanks,
interna examinations at each subsequent Annua Survey is required where substantia
corrosion is documented. When deemed necessary by the Surveyor or where
extensive corrosion exists, thickness measurements are to be carried out.

vi) Internal examination requirements will be specidly considered for lube oil tanks and
for tanks used exclusively for permanent balast which are fitted with an effective
means of corrosion control.

Where double bottom and other tanks, except for the peak tanks, are used primarily
for heavy fuel oil or exclusively for light oils, the internal examination may be
waived, provided that upon a general externd examination of the tanks, the Surveyor
finds their condition to be satisfactory.

In addition to the generd externd examinations, the following internal examinations
are to be caried out and found satisfactory as a condition of waiving the interna
examination of the remaining fuel oil tanks.

++ At Specia Periodica Survey No. 3 —one forward fuel oil double bottom.

++ At Specid Periodica Survey No. 4 and 5 — one fuel oil double bottom forward,
onein vicinity of amidships, and one &ft.

++ At Specid Periodical Survey No. 6 and subsequent Specid Periodicad Surveys —
one fuel oil double bottom in way of each cargo hold.

Independent oil tanks in machinery spaces are to be externaly examined and, if
deemed necessary, tested under a head of liquid.

vii) All tank protective devices, where fitted, are to be examined externally for proper
assembly and install ation, damage, deterioration or traces of carryover at the outlets.

All pressure-vacuum vaves and pressure relief vaves are to be opened out, pressure
and vacuum valve discs checked for good contact with their respective seats and/or
proved by testing.

viii)  All arpipes are to be opened out and the condition of closing arrangements and flame
screens, if fitted, verified.
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5.5.2 Hull Thickness Measurement Requirements

i) Thickness measurements are to be carried out in accordance with the requirements
stated in the 7-3-2/5.1 of the Rules for Survey After Construction — Part 7 as
gpplicable to LNG carriers over 90 meters (295 feet) and over in length. Minimum
requirements for thickness measurements at Specid Periodicd Surveys are to be in
accordance with the requirements stated in the 7-3-2/5.1.14 of Rules for Survey After
Construction — Part 7 as applicable to LNG carriers over 90 meters (295 feet) and
over inlength.

The extent and method to be employed in the gauging process is to be in accordance
with an gpproved Inspection Plan.

Thickness measurements taken during or after the fourth Annua Survey will be
credited towards the Specid Periodica Survey. Where extensive areas of wastage are
found, the Surveyor may require further thickness measurements as deemed
necessary. Renewals are to be made when wastage exceeds dlowable margins.

Where substantial corrosion is found, additiona thickness measurements are to be
taken to confirm the extent of substantial corrosion.

Where reduced scantlings on the basis of effective corrosion control have been
adopted, the results of any gaugings are to be evaluated based on the scantlings before
reduction.

Transverse sections are to be chosen based upon cargo/bdlast history, arrangement
and condition of coatings. Thickness measurement locations are to be chosen from
areas likely to be most exposed to corrosion effects, (i.e, typicdly in way of bdlast
tanks) or are revealed from deck plating thickness measurements.

The thickness measurement requirements in way of internads may be modified by the
attending Surveyor if the corrosion prevention system remains in GOOD or FAIR
condition.

The Surveyor may require further thickness measurements as deemed necessary.

i) Where the terminal is classed with the notation (Disconnectable) A AMS or A
AMS, the boundaries of double-bottom, deep, bdlast, peak and other integra tanks
are to be tested with a head of liquid. Where the termind is classed as non self-
propelled, such boundaries are to be subject to visud examination and only if suspect
may be required to be tested with a head of liquid, subject to NDE or thickness
gauging, as deemed necessary by the attending Surveyor.

The testing of double bottoms and other spaces not designed for the carriage of liquid
may be omitted, provided that a satisfactory interna examination together with an
examination of the tanktop is carried out. The Surveyor may require further tank
testing as deemed necessary.

5.5.3 Equipment and Machinery

)] All openings to the sea, including sanitary and other overboard discharges together
with the valves connected therewith, are to be examined interndly and externally.

i) The emergency fire pump nonreturn vave (if fitted) is to be examined interndly and
externdly.

iii) Pumps and pumping arrangements, including vaves, cocks, pipes, straners and
nonmetdlic flexible expansion pieces in the man circulating system are to be
examined.
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iv) Operation of the bilge/dewatering system. Other systems are to be tested as

considered necessary.
)] The foundations of main and auxiliary machinery are to be examined.
Vi) Heat exchangers and other unfired pressure vessels with design pressures over 6.9 bar

(7 kgf/em?, 100 psi) are to be examined, opened out and pressure tested as deemed
necessary, and associated relief vaves proven operable. Evaporators that operate with
a vacuum on the shell need not be opened, but may be accepted on basis of
sati sfactory externd examination and operational test or review of operating records.

vii) Air compressors, ar reservoirs and associated piping are to be examined. If ar
reservoirs cannot be examined internally, they are to be hydrostaticaly tested. All
relief vaves and safety devices are to be proven operable.

viii)  Where provided, examination of the steering machinery isto be carried out, including
an operationd test and checking of relief-valve settings. Further, a hydrostatic check
of the steering system to the rdief valve setting is to be conducted, using the instaled
power units.

iX) Where provided, reduction gearing is to be opened and examined as deemed
necessary by the Surveyor in order to confirm the condition of the gears, pinions,
shefts, bearings and lubrication system. Alternative means of ascertaining the
condition of epicyclic gearing will be specially considered.

X) Where provided, steam reciprocating engines are to be opened and examined,
including cylinders, pistons, vaves, valve gear, crossheads, crankpins, man journals
and thrust bearing.

Xi) Where provided, main and auxiliary steam condensers are to be opened, examined

and leak tested as deemed necessary by the Surveyor.

Xii) Where provided, main steam piping is to be examined. Where deemed necessary by
the Surveyor, the thickness is to be ascertained by NDE. Alternatively, for an
installation operating at temperatures not exceeding 427°C (800°F), hydrostatic tests
to 1.25 times the working pressure may be accepted.

Xiii)  For operationd testing of main and auxiliary machinery, see appropriate sections of
the Steel Vessd Rules, as gpplicable.

Xiv) Where provided, main and auxiliary internd combustion engines are to be opened,
examined and measured, as gpplicable, in accordance with 7-6-2/3.1.2 of the Rules
for Survey After Construction—Part 7.

Parts which have been examined within fifteen months need not be examined again,
except in specid circumstances. Specid consideration as to the requirements for
Specid Periodical Surveys may be given for main engines with bores 300 mm (11.8
inches) or under, provided the engine is maintained under a manufacture's scheduled
mai ntenance program. The records of the program, including lubrication servicing,
ae to be made avalable to the Surveyor. Periodicd overhauls, required by the
manufacture's scheduled maintenance program, are to be witnessed by the Surveyor
and will be accepted for completion of the cycle.

XV) Where provided, gas turbines are to be opened and maintained in accordance with
manufacturer's recommendations as gppropriate for the actual applicable operating
conditions. Owners are to submit for gpprova maintenance schedules for each type of
gas turbine in service specifying proposed intervas for combustion checks, hot-gas-
path examinations and major examinations. Upon approvd, the schedules will
become part of the Specid Periodicad Survey —Machinery records.
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For units in continuous service, at least one hot-gas-path examination is to be
scheduled each survey cycle and is to include an examination of turbine rotors, fixed
blading, combustors, inlet casings (including demisters and filters), exhaust casing
including regenerator, air control vaves and protective apparatus. Other parts and
associated equipment as may be deemed necessary by the attending Surveyor are to
be opened up for examination. Opening of compressor sections is to be scheduled in
conjunction with mgor examinations, provided that examination of the blades visible
from the inlet plenum during the hot-gas-path examination reveas no evidence of
defects. The required examinations of auxiliary gas turbine units, at least once each
cycle, are to be based on manufacturer’ s recommendations, as gppropriate for the
actual operating hours and conditions, together with an operation test including
protective gpparatus. Where units are arranged such that the unit is removed from the
terminal and dismantled at another facility, the internd examination may be carried
out at the facility. The reinstallation is to be carried out to the satisfaction of the
Surveyor.

5.5.4 Electrical, Instrumentation and Control Systems
)] Fittings and connections on main switchboards and distribution panels.

i) Electric cables, as far as practicable.

iii) Generators, including emergency generator, are to be run under load. Where the
generators are arranged to operate in pardld, satisfactory load sharing and operation
of the circuit breakers, including the reverse power trip, is to be demonstrated.

iv) The insulation resistance of the circuits is to be measured between conductors and
between conductors and earth and these vaues compared with those previously
measured.

V) Where dectricd auxiliaries are used for vita purposes, the generators and motors are

to be examined and ther prime movers opened for examination. The insulation
resi stance of each generator and motor is to be measured with all circuits of different
voltages above earth being tested separately and in accordance with 7-6-2/3.1.2 of the
Rules for Survey After Construction — Part 7.

vi) On the occasion of maor repairs, the coils repaired or renewed are to be subjected to
a didectric stran test, as specified under the gpplicable parts of 4-8-3/3.15 of the
Stedl Vessd Rules. In addition, the circuits contaning the repairs or renewals and
coils which have been disturbed during repairs are to be subjected to dielectric strain
tests for one minute by gpplication of a potential of 125% of the maximum operating
voltage of the circuits to which it is gpplied. The DC fields of generators and motors
ae to be subjected for one minute to a test potentid equa to 50% of the vadue
specified under the applicable parts of 4-8-3/3.15 of the Steel Vessel Rules, and the
whol e apparatus operated under full-load conditions.

5.5.5 Containment Systems

i) Survey of the containment system is to be carried out in line with the gpplicable
requirements of ABS Specid Survey for liquefied gas carriers. For details, refer to
7-3-2/5.11 of the Rules for Qurvey After Construction —Part 7.

i) The inerting system instdled in accordance with 5-8-9 of the Sted Vessel Rulesis to
be examined and tested in accordance with 7-6-2/3.1.1 of the Rules for Survey After
Construction — Part 7.
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5.5.6 Mooring System

Since it is impracticd to cover dl types of mooring systems, the following are provided as
guidance to show the basic intent of the requirements. Operators and designers may submit
dternative survey requirements, based either on service experience or manufacturer's
recommendations. Upon review and if found acceptable, these alternative survey procedures
will form the basis for the Specia Periodical Survey of the Mooring System.

In addition to the requirements of the Annua Survey, the Special Periodical Survey is to
include the following, where gpplicable:

i) A survey of the entire mooring system is to be performed in drydock or during
equivaent UWILD. Any suspect areas where excessive corrosion is evident are to be
thickness gauged.

i) An examination is to be made on al anchor chains for excessive corrosion and
wastage. |n particular, the areas to be specidly examined are the areas having the
most rel ative movement between the chain links. These areas are normaly located in
way of the seabed touchdown sections of the catenary part of the chains. Corrosion
and wastage dlowances defined and agreed upon by the Bureau are to be made
available to the attending Surveyor prior to conducting any measurements.

iii) The chains are to be inspected for looses studs and link elongations. Sufficient
representative locations are to be gauged for wear and wastage. Areas susceptible to
corrosion, such as the wind-and-water areas, are to be specidly gauged, if considered
necessary by the attending Surveyor.

iv) A close examination is to be performed on dl mooring components and accessible
structurd members that carry the mooring loads. These structurad members include
the chain stoppers or cable holders, the structures in way of the chain stoppers or
cable holders, structurd bearing housing and turret/structurd well annulus aress.
These structures are to be thoroughly cleaned and examined and any suspect areas are

to be nondestructively tested.

)] A generd inspection is dso to be carried out on the degree of scour or exposure in
way of the anchor or anchor piles to ascertain that these components are not
overexposed.

vi) The chain tensions are to be checked and where found not in compliance with the

specifications are to be readjusted accordingly. Excessive loss of chan or tendon
tensions are to be investigated.

vii) For disconnectable type mooring systems, the disconnect and connect system for the
mooring system is to be tested as considered necessary by the attending Surveyor.
Alternatively, records of disconnect/connect operations between the credit date of the
last Specid Periodicd Survey and the current due date of same may be reviewed, and
if found satisfactory, it may be considered to have been in compliance with this
requirement.

5.5.7 Additional Requirements

)] Where the termind’ s process and/or support system is classed with the Bureau, the
survey of the system is to be carried out considering the extent of classification
defined within the Class Notation assigned to the terminal, and in line with the
gpplicable requirements of ABS Specid Periodicd Survey for Facilities on Offshore
Instdlations. For details, refer to Subsection 5-2/7.3 of the Facilities Guide.
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i) Where the termind’s automatic and remote control and monitoring system is
gpproved for ACC, ACCU, AMCC or AMCCU Class Notation, in addition to the
gpplicable requirements of the Annud Survey [refer to 3-4/5.1.7ii) above], al
mechanicd, hydraulic and pneumatic control actuators and their power systems are to
be examined and tested, insulation resistance readings are to be taken, automatic
controls are to be tested, and the entire control system is to be subjected to atrid at
reduced power to ascertain proper performance of the automatic functions, darms and
sefety systems. For details, refer to Section 7-8-2 of the Rules for Survey After
Construction — Part 7.

iii) Where the termind’ s import and export system is classed with the Bureau, the survey
of the system is to be carried out in accordance with the requirements of FPl Guide
Chapter 9, Section 19.

Because of the varied nature and purposes of offshore LNG terminals, the above requirements are to
be considered as the general scope of required surveys. Therefore, additiond surveys defined in the
ABS gpproved “Inspection Plan” (See 3-4/7 of this Guide) are to be carried out to confirm the fitness
of the termind for satisfactory continuous operation.

5.7 Drydocking Survey

Where the termind is classed as self-propelled with the Notation A AMS, Drydocking Survey is to be
carried out in accordance with 7-4-1/1 of the Rules for Survey After Construction —Part 7.

Where the termind is classed as non self-propelled or with the notation (Disconnectable) A AMS,
Drydocking Survey including the termind’s structural condition, corrosion protection system,
mooring system and its import and export system (if classed by the Bureau), is to include the

following:
571 UWILD
i) UWILD is to be carried out in accordance with documented procedures that have

been submitted for review and gpproved by the Bureau in advance of the survey. The
gpproved procedure is to be made avalable onboard the termind. Approvals to
conduct the UWILD after Specid Periodical Survey No. 4 are dso to be made
avail able onboard for the Surveyor’ s reference.

i) The UWILD procedureis to consist of the following:

*+ Procedure for divers to identify the exact location at which they are conducting
their inspection.

*+ Procedure for cleaning the marine growth for inspection purposes that is to
include the extent and location of the underwater cleaning.

++ Procedure and extent for measuring the cathodic potentia readings in way of the
structures.

++ Procedure and extent for taking thickness gaugings of the structures and NDT of
critical joints.

«+ Qudifications of dl divers conducting the inspection, NDT and thickness
gaugings.

++ Type of underwater video and photography, including means of communication,
monitoring and recording.
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5.7.2

5.7.3

iii) As applicable, the kedl, stem, stern frame, rudder, propeller, and outside of side and
bottom plating are to be cleaned as necessary and examined, together with bilge
keals, thrusters, exposed parts of the stern bearing and sed assembly, sea chest,
rudder pintles and gudgeons, together with their respective securing arrangements.

iv) All sea connections and overboard discharge vaves and cocks, including their
attachments to the hull or sea chests, are to be externdly examined.

V) All non-metdlic expansion pieces in the sea-water cooling and circulating systems
are to be examined both externdly and internally.

Vi) As applicable, the stern bearing clearance or weardown and rudder bearing clearances
are to be ascertained and reported on.

vii) For UWILD associated with Specid Periodica Survey, means are to be provided to
permit the opening up of dl sea valves and overboard discharges for internal
examination. In addition, al Specid Periodicad Survey items related to the
underwater portion of the hull or structure, including the gauging requirements, are to
be dedt with during the underwater survey.

Corrosion Protection System
In addition to the above requirements, the following are to be performed:
i) Cathodic potentid readings are to be taken from representative positions on the entire

underwater body and evauated to confirm that the cathodic protection system is
operating within design limits.

i) Sacrificid anodes are to be examined for depletion and placed in satisfactory
condition as considered necessary.

iii) Impressed current system anodes and cathodes are to be checked for damage, fouling
by marine growth and carbonate deposits. The current and voltage demands of the
system are to also be checked to ensure the system is functioning properly.

iv) Additiond examinations are to be performed on the wind and water areas of the
structures where coating bregks are evident. Thickness measurements in these areas
may be required if found necessary by the attending Surveyor.

Mooring System
For mooring systems, the following are to be cleaned and examined, where applicable;

i) The mooring anchor chan or ceble tensions are to be measured, and the end
connections of these components are to be examined. All mooring chains are to be
generdly examined for their entire lengths. Anchors, cables and their respective
handling means are to be examined.

i) The buoyancy tanks are to be cleaned and examined, if gpplicable.

iii) Chain and stopper assemblies are to be cleaned, examined and NDT performed as
considered necessary by the attending Surveyor.

iv) Areas of high stress or low fatigue life are to be presdlected, cleaned and NDT
performed, if considered necessary.

)] Scour in way of anchors or anchor pilesis to be examined.

vi) Cathodic potentid readings are to be taken from representative positions on the entire
underwater structure of the mooring system to confirm that the cathodic protection
system is operating within design limits.
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vii) Highly stressed, high wear and tear areas of the mooring chan are to be closdy
examined and nondestructively tested, if found necessary by the attending Surveyor.
These include areasin way of the stoppers and sea bed touchdown aress.

5.7.4 Import and Export System

Where the termind’s import and export system is classed with the Bureau, the following
items are to be cleaned and examined, where gpplicable:

i) The entireriser system.

i) The arch support buoyancy tanks, their structures and the clamping devices.

iii) The flexible riser, including all end flanges and bolting arrangements, and spreader
bars, if gpplicable.

iv) The entire export flexible system is to be examined for damage due to chafing and
fatigue fractures.

)] Hoses designed and manufactured based on OCIMF standards are to be tested in
accordance with the OCIMF Guide for the Handling, Storage, Inspection and Testing
of Hosesinthe Fied.

vi) All navigation ads are to be examined and functiondly tested

5.9 Boiler Survey

Boiler Survey is to comply with the requirements stated in Section 7-7-1 of the Rules for Survey After
Construction — Part 7.

511 Tailshaft/Tubeshaft Survey

Where the termina is classed with the notation (Disconnectable) A AMS, the Tailshaft or
Tubeshaft Survey is to comply with the gpplicable requirements stated in Sections 7-5-1 and 7-5-2 of
the Rules for Survey After Construction — Part 7. However, due to low running hours, this interva
may be extended based on the following being carried out, as goplicable, to the satisfaction of the
attending Surveyor:

i) Diver's external examination of stern bearing and outboard sed area, including weardown
check asfar asis possible.

i) Examination of the shaft area (inboard seals) in propul sion room(s).

iii) Confirmation of lubricating oil records (satisfactory oil loss rate, no evidence of unacceptable
contamination).

iv) Shaft seal elements are to be examined/replaced in accordance with sea manufacturer’s
recommendations.

7 Inspection Plan

The requirements of 3-4/5.1 through 3-4/5.11 above are intended to define the generad scope of
required surveys. Because of the varied nature and purposes of offshore terminds, it is not considered
practicable to establish afirm schedule of requirements. The periodicd surveys are to be carried out in
accordance with the reviewed inspection plan to confirm the fitness of the termind for continued
operation. The Inspection Plan should cover dl surveys for the design life of thetermind.
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9 Modifications

When it is intended to carry out any modifications to the LNG containment system, process systems,
machinery, piping, equipment, etc., which may affect classification, the details of such modifications
ae to be submitted for review. If the Bureau determines that the modification will affect
classification, the termind to be modified will be subject to the review, testing and inspection
requirements of this Guide.

11 Damage and Repairs

11.1

If an offshore LNG terminad that has been classed suffers any damage to termind structure, LNG
containment system, classed process systems, machinery, piping, equipment, etc. which may affect
classification, the Bureau is to be notified and the damage examined by a Surveyor. Details of
intended repairs are to be submitted for goproval, and the work is to be carried out to the satisfaction
of the attending Surveyor.

11.3

When a piece of machinery, piping or process equipment suffers a premature or unexpected failure
and is subsequently repaired or replaced without Surveyor attendance, details of the falure, including
damaged parts, where practicable, are to be retained onboard for examination by the Surveyor during
the next scheduled visit. Alternatively, the part or parts may be landed ashore for further examination
and testing, as required.

11.5

If falures noted in 3-4/11.3 above are deemed to be a result of inadequate or inappropriate
mai ntenance, the maintenance and inspection plan is to be amended and resubmitted for approval .

13 Certification on Behalf of Coastal and Flag States

When the Bureau is authorized to perform surveys on behaf of a governmentd authority, and when
requested by the Owner, items as specified by the governmenta authority or Owner will be surveyed.
Reports indicating the results of such surveys will be issued accordingly. Where the periodicity and
types of surveys on behdf of a governmental authority differ from those required by the gpplicable
portions of this Section, the Flag State, Coastal State or other governmenta authority’ s requirements
take precedence.
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cHAPTER 3 Requirements for Floating
Offshore LNG Terminals

SECTION 5 Risk-based Surveys for
Maintenance of Class

1 General

The provisions of this Section contan survey requirements specific to the mantenance of
classification for floating offshore LNG terminds for which inspection plans have been developed
using risk-based techniques as an equivaent aternative to prescriptive requirements as defined in
Chapter 3, Section 4 of this Guide.

1.1 Applicability

While this Section provides risk-based survey requirements as an dternative for maintenance of
Class, the Sections on the classification process contained in this Guide are still applicable. Where no
specific references or guidance are given in this Section, the relevant requirements of conventiona
Rules/Guides reman vdid.

1.3  Survey Periods

Because of the diverse nature and purposes of offshore termind s and the varied contents of inspection
plans likely to be developed as part of an Owner’s risk-based gpproach to Classification, it is not
considered practicable to establish a firm schedule of survey requirements in this section for
maintenance of Class.

3 Requirements for Risk-based Survey

3.1 General

Where the risk-based approach is to be adopted, the Owner’ s proposed maintenance and inspection
plans, including details of frequency and extent of activities, are to be submitted for review. Where
these plans deviate from the conventiond survey requirements described in this Guide, the risk
assessment methodology is to specificaly address these deviations which are not to result in an
unacceptable level of safety or integrity of the termind. In addition to the maintenance and inspection
plans noted above, the following documentation is to be submitted to the Bureau at least six (6)
months before the plan is to be put into effect. This documentation is to establish, at aminimum:
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i) The basis and methodology employed in the risk-based techniques.
i) The means by which the techniqueis used to establish maintenance plans.

iii) The means by which the technique is used to update and modify maintenance and inspection
plans.

iv) The means by which the following items are to be controlled:
++ Accident and Non-Conformity Reporting.
++ QOverdue | nspections/Surveys.
++ Interna Audits and Management Reviews.
++ Control, Storage and Retention of Documents and Data.

++ Change Procedures for Bureau approved plans.

3.3 Site-Specific Risk Assessment

Where the risk-based gpproach is to be adopted on offshore LNG terminds, the risk assessment on
which the inspection and maintenance plan is based is to be site-specific. If the terminal is to be
relocated, the risk assessment is to be reviewed by the Owner and resubmitted to the Bureau for
goproval.

5 Surveys

51 General

5.1.1 Special Periodical Survey

To credit a Specid Periodical Survey based on risk-based inspection techniques, the termind
is to be subject to a Continuous Survey program, whereby the survey of al gpplicableitemsis
to be carried out on a continuous basis over the five-year Specia Periodicad Survey cycle. If
this program includes a preventati ve-maintenance/condition-monitoring plan, this plan is to
be in accordance with Appendix 7-A-14, “Guide for Survey Based on Preventative
M aintenance Techniques’, of the Rules for Survey After Construction — Part 7.

5.1.2 Inspection Plan

The inspection plan detailing the timing and extent of activities will be reviewed to establish
the scope and content of the Annua and Special Periodica Surveys which are required to be
carried out by a Surveyor who will aso monitor the Owner’s in-house quality management
system required by this Guide. During the service life of the terminad, mantenance and
inspection records are to be updated on a continuing basis and be available for reference by
the attending Surveyor. The operator is to inform the Bureau of any changes to the
maintenance procedures and their frequencies as may be caused, for example, by changes,
additions or deletions to the origina equipment.

5.3 Initial Survey

An Initial Survey is to be carried out to confirm that systems and required plans have been properly
implemented. The survey is to be carried out a minimum of three (3) months after the date of
implementation of the approved plans, but no later than concurrently with the next due Annua
Survey.
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5.5 Annual Survey

An Annual Survey is to be carried out by a Surveyor within three (3) months before or after each
anniversary date of the initid/renewa Classification Survey. The survey is to be carried out in
accordance with the approved risk-based inspection plan to confirm the fitness of the termind for
continued operation. Where the inspection plan specifically applies ABS Rules, the applicable items
areto be complied with.

5.7  Special Periodical Survey

A Specid Periodica Survey of the facilities is to be carried out within five (5) years of the initia
Classification Survey and at five-year intervds thereafter. The survey is to include al items in the
goproved risk-based inspection plan listed under the Annua Survey, confirmation of the completion
of the Continuous Survey program, and where the inspection plan specifically applies ABS Rules, the
gpplicable items are to be complied with.

7 Modifications

When modifications to the termind that may affect classification are to be carried out after the
issuance of Classification Certificate, the details of such modifications are to be submitted for review.
If the Bureau determines that the modification will affect classification, the termina to be modified
will be subject to the review, testing and inspection requirements of this Guide. All documentation
requirements for review and the design documentation described in Section 3-2 of this Guide is to be
available to the attending Surveyor at the time of the modifications.

9 Damage and Repairs

The requirements stated in 3-4/11 of this Guide shal apply.

11 Certification on Behalf of Coastal and Flag States
Only when the Coasta and/or Flag States and/or other governmenta authority accept and authorize
the Bureau for Certification based on risk-based inspection techniques, the Bureau will carry out

surveys, as authorized. If the Coastd and/or Flag States and/or other governmenta authority do not
accept a risk-based approach, surveys will be carried in a conventiond, prescriptive manner.
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Request:

Specify the process that Broadwater will use in the further development of the design to
refine the previously provided general list of rules and codes into specific standards used
to design and build the various systems and components of the FSRU. This process must
clearly describe the method for determining applicability and relative stringency for each
particular standard when multiple standards have been identified. In addition, please
specify how the comparison and adoption of standards would be documented and
approved by the FERC and/or the U.S. Coast Guard. Finally, the role of the third party in
the standards evaluation and approval process must be clearly described.

Response:

The requirements for LNG terminals outlined in 49 CFR 193 (Liquefied Natural Gas
Facilities: Federal Safety Standards) and NFPA 59A (Standards for the Production,
Storage and Handling of Liquefied Natural Gas) define many of the facility design
requirements for an onshore LNG facility. However, since Broadwater is an offshore
floating facility these standards are not applicable in their entirety. Please refer to
Section 13.14 (Regulatory Compliance) of Broadwater’s application, which provides a
matrix of the standards defined in 49 CFR 193 and NFPA 59A, and assesses their relative
applicability to the FSRU. (See also Section 13.12 (Design Codes and Standards) of
Broadwater’s application, and Appendix 13.12 for a general discussion of design codes
and standards.)

The Broadwater project is, in material respects, similar to the types of facilities that are
considered under the Deepwater Port Act. Given this similarity, Broadwater believes that
processes for review and approval of design standards developed under the framework of
the Deepwater Port Act are appropriate for development of finalized codes and standards
for the Broadwater Project. This framework and the proposed process for review and
approval of design standards related to the Project are discussed below.

1.0  Navigation and Vessel Inspection Circular No. 03-05

A framework for the design of Deepwater Ports is defined under Navigation and Vessel
Inspection Circular (NVIC) 03-05 (Guidance for Oversight of Post-Licensing Activities
Associated with Development of Deepwater Ports [DWPs]), a copy of which is attached
to this response. NVIC 03-05 provides guidance related to design, plan review,
fabrication, installation, inspection, and maintenance. It recognizes acceptable design
guides and industry standards and establishes procedures for selection of an entity to act
on behalf of the agency to assist in the review and acceptance of the design basis. (NVIC
03-05, page 1). Because of the range of design variation among proposed Deepwater
Ports, the NVIC does not identify a specific regulatory regime that incorporates all the
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individual standards (U.S. and International) that could be applied. Instead, it determines
that the rules and guides published by the recognized classification societies provide a
sufficient framework for design, fabrication, installation and maintenance to ensure safe
designs and operations. (NVIC 03-05, Section 4(i))

The USCQG, in its June 30, 2006 letter to Broadwater notes that the framework provided
by NVIC-03-05 can be useful for projects with similarities to a Deepwater Port, such as
the Broadwater Project, and favorably endorsed utilization of the guidance provided by
the Circular in connection with the Broadwater Project.

2.0  Use of a Classification Society as a Certifying Entity

As noted above, NVIC 03-05 endorses the use of classification societies to provide
design guidance:

Guides for offshore LNG terminals developed by recognized classification
societies such as the American Bureau of Shipping (ABS), Det Norske
Veritas (DNV) and Lloyd’s Register (LR) provide adequate guidance for
safe design and may be utilized as the basis for an overall design of a
DWP. Though the Coast Guard expects most will choose to apply
guidelines or rules developed by a recognized class society, each applicant
is free to identify and propose the industry recognized standards they feel
are most applicable to their particular design. Deepwater ports certified to
be designed, fabricated, installed and maintained to class guidelines will
be recognized as meeting compliance with this part.

(emphasis added) NVIC 03-05, Section 5(h). Consistent with this guidance, by letter
dated June 13, 2006, Broadwater nominated the American Bureau of Shipping (ABS) as
the Certifying Entity to act on the Coast Guard’s behalf in performing reviews associated
with the Broadwater Project. The USCG responded to Broadwater by letter dated June
30, 2006 that the FERC will be the agency to finalize the evaluation and acceptance as
ABS as the Certifying Entity for the project. Accordingly, Broadwater seeks the FERC’s
confirmation and acceptance of ABS as the Certifying Entity for the Project.

3.0  Design Standards

Assuming that the guidance provided in NVIC 03-05 and the appointment of ABS as the
Certifying Entity are both acceptable to FERC, the appropriate reference document to
guide the selection of design standards for Broadwater is ABS’ Guide for Building and
Classing Offshore LNG Terminals, April 2004 (ABS 2004 Guide). A copy of the ABS
2004 Guide is filed with this response. Chapter 3, Section 2 (Design of Floating LNG
Terminals) of the ABS 2004 Guide provides specific requirements for the design of a
floating offshore facility such as Broadwater.
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The ABS 2004 Guide describes the plans and data to be submitted, and a list of areas
considered within the ABS Guide. Within the ABS Guide the component parts of the
FSRU and YMS can be identified. Using this as a starting point, the appropriate part(s)
of the rules and guides applicable to the main components are defined.

Table 1 shows some of the key references as outlined in the ABS Guide.

Table 1 — Key ABS Guiding References for Broadwater Facility Design

Major Component Key ABS References
Hull and Containment *+ Rules for Building and Classing Steel Vessels
System (2006)

*+ Guide for Building and Classing Floating
Production Installations (2004) - Chapter 3
*+ QGuide for Building and Classing Membrane

Tank LNG Vessels (2002)

Process Facilities *+ Guide for Building and Classing Facilities on
Offshore Installations (2000)

Yoke Mooring System *+ Guide for Building and Classing Floating

Production Installations (2004) - Chapter 5

*+ Rules for Building and Classing Single Point
Moorings (1996)

The references provided above are illustrative of some of the major references only, and
are not intended to be indicative of the complete scope of review. A complete summary
will be included in the Detailed Design Basis Document, which is discussed below.
Figure 1 provides a flowchart which describes the review process. In Figure 1, the
references to “ABS applicable Rules” would specifically include the documents
referenced in Table 1 above as key sources of guidance.
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Figure 1 - Codes and Standards Review Process
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4.0  Process for Review and Approval of Design Standards

The process for the review and approval of design standards will follow the process
contemplated in Enclosure (1) to NVIC 03-05 (Deepwater Port Guidance — Design
Phase).

4.1 Detailed Design Basis Document

Broadwater will submit a Detailed Design Basis Document to the Certifying Entity for
evaluation and submission to FERC (LNG Technical Branch) and the Coast Guard
(Marine Safety Center). The design basis document will identify all baseline design
standards, regulations, rules and/codes used to design each structure, system or
component associated with the construction of the FSRU, and will include the
recommendations of the Certifying Entity. Key parameters used in the design will be
identified.

The issue of overlapping and unnecessarily duplicative regulations will be addressed
through the use of the Alternate Compliance Program (ACP), which was developed with
the involvement of ABS. This program is documented in NVIC 02-95 Change-2 (7he
Alternate Compliance Program) dated May 5, 2006, a copy of which is attached to this
response.

Section 6 of NVIC 02-95 C-2 states:

“... As part of the review of its regulatory approach, the Coast Guard
partnered with the American Bureau of Shipping (ABS) in 1992 to
compare the requirements in the CFRs with ABS Rules, the 1974 Safety
of Life at Sea Convention as amended (SOLAS 74/78) and the
International Convention for the Prevention of Pollution from Ships
(MARPOL 73/78). Although ABS rules for building and classing steel
vessels have been incorporated by reference into the CFRs for many years,
it was determined that many additional CFR requirements could be
satisfied by compliance with a combination of ABS Rules, SOLAS 74/78
and MARPOL 73/78. A US supplement to ABS Rules for Classification
of Steel Vessels (US Supplement) was developed to address those areas in
which current Coast Guard requirements were not embodied in either ABS
Rules or international conventions or, in the case of international
conventions, those areas requiring interpretation by a flag administration.
The Coast Guard and ABS executed a Memorandum of Understanding
(MOU) which, among other things, delegated authority to the ABS to
inspect appropriate vessels utilizing an approved ACP supplement.
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a. Equivalent Level of Safety. The Coast Guard concluded that the design
requirements and survey provisions of classification society rules and
applicable international codes and convention regulations, in conjunction
with its U.S. Supplement, provided a level of safety and environmental
protection equivalent to corresponding federal regulations which govern
the inspection of U.S. vessels. Regulations for the ACP and recognized
classification societies were published as an interim rule in the Federal
Register on December 27, 1996.”

It is recognized that, due to the features of the Broadwater FSRU, there may be certain
instances where there may be overlapping standards. Initial consultation would be to the
ABS Rules as a guideline. In those instances where the design deviates from ABS Rules,
a demonstration of equivalency would be undertaken, consistent with the framework
provided in ABS Guide for Risk Evaluations for the Classification of Marine-Related
Facilities (June 2003).

Typically an equivalence process is a comparative evaluation, by means of a risk
analysis, of the proposed design standard compared to an established Rule or Guide. The
proposed equivalent standard must explicitly consider personnel safety, property
protection and environmental protection. A proposed design can be approved for
classification if it is shown that even though some prescriptive requirements are not
strictly complied with, all the goals and objectives of those affected requirements are
being met by the proposed design.

Figure 2, taken from the ABS 2003 Guide, presents the risk evaluation process that would
be utilized.

Requests for equivalency, exemptions, use of alternate design standards and deviation
from design standards prescribed by regulation will be documented in the Detailed

Design Basis Document for review by the Certifying Entity and reviewing agencies.

42 Review of Design Basis Document by Certifying Entity

Upon receipt of the Detailed Design Basis Document, the Certifying Entity will review
Broadwater’s submission and provide recommendations to FERC and Coast Guard
concerning acceptance, rejection or modification of the subject document. FERC, as the
lead agency, would inform Broadwater of the status of the review.

Figure 1, discussed previously, provides a graphical depiction of the overall review
process.
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43 Report of Certifving Entity to FERC and USCG

The Certifying Entity will prepare a report to FERC and the Coast Guard summarizing
the scope of review and providing recommendations with respect to the proposed design.
Consistent with the direction of NVIC 03-05, the Certifying Entity will consider and use
good engineering practice in conducting an independent assessment of the adequacy of
hazard and reliability studies, structural components, safety systems, process and
regasification equipment, hazardous area classifications, general arrangements, structural
fire protection, gas and fire detection systems, fire fighting equipment, and other areas
specifically requested to be reviewed by the LNG Technical Branch and the Marine
Safety Center.

4.4 Review and Approval Process

The Detailed Design Basis Document and the report and recommendations of the
Certifying Entity will be submitted to the FERC LNG Technical Branch and the Coast
Guard’s Marine Safety Center.

The Marine Safety Center will review this documentation and submit its comments and
recommendations to the LNG Technical Branch. The LNG Technical Branch will then
review and approve Broadwater’s Detailed Design Basis Document based upon: (1) the
recommendations of the Certifying Entity, (2) comments provided by the Marine Safety
Center, and (3) comments provided by the LNG Technical Branch, based upon its own
review of the relevant sections of specific interest to FERC.

4.5 Review Schedule

In order to ensure timely review of the facility design, Broadwater anticipates that
discussion with FERC and the Coast Guard (through ABS) on the development of the
Detailed Design Basis Document will be ongoing prior to the receipt of all federal and
state approvals, including the FERC certificate. =~ However, as the NVIC 03-05
contemplates the submission and review of the Detailed Design Basis Document as a
post-licensing activity, Broadwater expects that the review process described above
would be completed after receipt of a FERC certificate. Broadwater would anticipate
initial submission of the Detailed Design Basis Document by June, 2007.
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Figure 2 — Risk Evaluation Process
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Additional Regulatory Oversight

NVIC 03-05 contains additional guidance for regulatory oversight for the fabrication,
installation and maintenance and inspection phases for a Deepwater Port project.
Broadwater is of the view that this guidance provides a reasonable framework to assist
further regulatory oversight of the development of the Broadwater project. Broadwater is
prepared to have further discussions with FERC and Coast Guard personnel to ascertain
whether extension of this framework would be useful to both federal agencies to ensure
delivery of a safe, secure and environmentally sensitive project.

Name: William Gray
Position: FSRU Technical Manager
Telephone No: 713-241-8937
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Navigation and Vessel Inspection Circular No. 03-05

Guidance for Oversight of Post-Licensing Activities
Associated with Development of Deepwater Ports
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ABS Guide for Building and Classing
Offshore LNG Terminals - June, 2004
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Navigation and Vessel Inspection Circular No. 02-95 Change-2

The Alternate Compliance Program (ACP)
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of Transportation

United States
Coast Guard

Commandant 2100 Second St. S.W.
U. S. Coast Guard Washington, DC 20593-0001
Staff Symbol: (6-MVI-1/14)

Phone:
(202) 267-1464

COMDTPUB P16700.4
NVIC 2-95
JUNE 5, 1995

NAVIGATION AND VESSEL INSPECTION CIRCULAR NO. 2-95

Subj: U.S. COAST GUARD'S ABS BASED ALTERNATE COMPLIANCE PROGRAM

1.

2.
3.

TOMMOO W>»

PURPOSE. This Circular introduces a voluntary program
available through the American Bureau of Shipping (ABS) for
owners, operators, designers and builders of U.S. flag
vessels to demonstrate compliance with U.S. Coast Guard
design and inspection regulations. Called the U.S. Coast
Guard's ABS Based Alternate Compliance Program (CG/ABS/ACP),
it is intended to reduce the regulatory burden on the
maritime industry while maintaining existing levels of
safety, and provide the maritime industry with more
flexibility in determining how to build and operate U.S.
flag vessels. As this is a voluntary program, vessel owners
operators, and builders can continue to engage the Coast
Guard to conduct plan review or inspect their vessels in
accordance with applicable provisions of the Code of Federal
Regulations (CFR), and existing Coast Guard publications and
directives.

DIRECTIVES AFFECTED. None.

AUTHORITY. Title 46 U.S.C. 3316 authorizes the Coast Guard
to accept plan reviews, inspections and examinations
performed by the ABS, or a similar U.S. classification
society, for compliance with Coast Guard rules and
regulations for classed and unclassed vessels. As provided
by separate cites in each Part of Titles 33 and 46 CFR, the
commandant has the authority to grant equivalencies to Coast
Guard rules and regulations. On January 12, 1995, the Coast

DISTRIBUTION - SDLNo. 133
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NON-STANDARD DISTRIBUTION: (See Page 10.)
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(MOU) which, among other things, delegated authority to the

ABS to inspect appropriate vessels utilizing the CG/ABS/ACP.
Implementation of the CG/ABS/ACP pilot program was announced
in the Federal Register, February 3, 1995 (60 FR 6687).

Guard and the ABS executed a Memorandum of Understanding ‘

4. APPLICABILITY. Owners or operators of ABS classed, U.S. flag
tank ships and cargo ships which have a valid Coast Guard
Certificate of Inspection (COI) and valid international
certificates may enroll in a pilot program designed to test
and evaluate the standards and procedures described in this .
Circular. Broader application of this program will be
accomplished through rule making. However, owners,
operators or builders of vessels other than those described .
above may use the standards and procedures described in this
Circular should the Coast Guard expand the scope of the
pilot program. The Coast Guard will announce any expansion
of the pilot program by publishing a notice in the Federal

Register.

5. BACKGROUND.

a. On January 28, 1992, the President issued a memorandum
entitled "Reducing the Burden of Government Regulation"
calling for a review of existing and proposed federal
regulations for their effect on economic recovery and
competitiveness. On February 7, 1992, the Secretary of
Transportation issued a request for public comment on how
DOT regulations impact industry in this regard. 1In
response to the Secretary's request, the U.S. maritime
industry submitted many comments. These comments noted
the continuing pressure on the competitive position of
the U.S. oceangoing merchant fleet and the commercial
shipbuilding industry. Members of the industry called
for greater alignment of Coast Guard regulations with
international standards to reduce cost disadvantages
incurred by the U.S. maritime industry and improve the
competitiveness of the U.S. industry. These developments
together with human factors concerns and the need for
increased port state control activities prompted the
Coast Guard to review its approach to ensuring maritime
safety.

b. As part of the review of its regulatory approach, the
Coast Guard created a joint USCG/ABS task force in 1992
to conduct a comparison of the requirements in the CFR,
ABS Rules, the 1974 Safety of Life at Sea Convention as

2 @
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amended (SOLAS 74/78) and the International Convention
for the Prevention of Pollution from Ships (MARPOL
73/78). The purpose of this task force was to identify
redundancies and determine if these other standards could
achieve an equivalent level of safety. Over 370 separate
regulatory topics have been examined to date. The task
force determined that many of the CFR requirements
examined could be satisfied by compliance with ABS Rules,
SOLAS 74/78, and MARPOL 73/78. A U.S. Supplement to ABS
Rules for Classification of Steel Vessels (U.S.
Supplement) was developed ted to address those areas where
current Coast Guard requirements are not embodied in
either ABS Rules or international conventions or, in the
case of international conventions, where details were
left for interpretation by a flag administration.

c. The Coast Guard has concluded that the design require-
ments and survey provisions of ABS Rules and applicable
international codes and convention regulations, in
conjunction with the U.S. Supplement, provide an
equivalent level of safety to corresponding federal
regulations which govern the inspection of U.S. vessels.
The CG/ABS/ACP allows those U.S. flag, ABS classed
vessels, which are designed, equipped, maintained and
surveyed in accordance with applicable ABS Rules,
international codes and convention regulations, and the
U.S. Supplement to satisfy certain periodic Coast Guard
test and inspection requirements. The CG/ABS/ACP allows
the Coast Guard to shift emphasis from providing a
quality control service to the maritime industry to
evaluating the human factors elements in maritime
operations which statistics indicate account for more
than eighty percent of all marine casualties.
Additionally, the CG/ABS/ACP allows the Coast Guard to
shift its resources to port state enforcement without
diminishing the level of safety on U.S. vessels.
Finally, the CG/ABS/ACP will lessen regulatory burdens on
the U.S. maritime industry and reduce the duplication of
effort between the Coast Guard and the ABS.

IMPLEMENTATION. The program described in this Circular is
being implemented systematically to allow for adequate
testing and evaluation. Under the terms of the CG/ABS/ACP
the Coast Guard will accept surveys performed by the ABS as
equivalent to tests and examinations required for initial and
in-service inspections for certification, periodic re-
examination, and drydock examinations. Vessel owners and
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operators may cite the successful completion of these
activities by the ABS as satisfactory evidence of ‘
compliance with applicable laws and regulations. This

Circular may be revised in the future to make

improvements based upon lessons learned during the test

and evaluation period.

a. Plan Review. The Coast Guard will accept ABS plan review
for compliance with the applicable U.S. and international
codes and convention regulations for all U.S. flagged
vessels designed to the applicable ABS class standards, '
including vessels being reflagged. The ABS will review
plans on behalf of the Coast Guard for compliance with
the applicable international codes and convention .
regulations, ABS Rules, and U.S. Supplement. Procedures
for submission of plans are described in enclosure (1).

(1) Equivalent Standards. Where, of necessity, the
regulations include detailed minimum design
requirements, often citing specific standards, the
regulations also provide for the acceptance of
equivalent designs, components, and materials. When
reviewing plans to the applicable international
codes and convention regulations, ABS Rules, and
U.S. Supplement, the ABS is authorized to evaluate ‘

and approve, on behalf of the Coast Guard, the
application of an equivalent "component" level or
"system" level standard. Equivalency evaluations
which involve truly unique or novel features or the
substitution of one type system for another, will be
reviewed by the ABS and forwarded, with ABS'
comments and recommendations to the Coast Guard for
final approval.

(2) Reflaggings. Navigation and Vessel Inspection
Circular (NVIC) 10-81, Change-1, provides guidance
to owners, builders, and designers of vessels being
reflagged. The Coast Guard will accept ABS plan
review for all vessels being reflagged. However, if
a vessel being reflagged under NVIC 10-81, Change-1l
and reclassed by the ABS was designed and built to
the rules of a classification society meeting the
requirements in Appendix 1 to the International
Maritime Organization (IMO) Resolution A.739(18),
the ABS may determine the extent of hull and
machinery plan review. A vessel being reflagged and
reclassed by the ABS which was designed and built to
the rules of a classification society not meeting
the requirements in Appendix 1 to IMO Resolution
A.739(18) may be required to undergo full plan

review. .
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New Construction/Conversion Inspections. Owners or

operators of vessels designed to the applicable ABS class
standards may elect to have their vessels surveyed by the
ABS for compliance with the applicable international
codes and convention regulations, ABS Rules and U.S.
Supplement in accordance with the procedures outlined in
enclosure (2).

In-Service Inspections And Examinations. Owners and

operators of vessels which meet the established
enrollment criteria may participate in a cooperative in-
service inspection program. Program details, including
responsibilities of participating owners/operators, the
ABS, and the Coast Guard are contained in enclosure (2).
In brief, under the CG/ABS/ACP, ABS surveys performed as
a requirement for classification, to verify compliance
with international codes and convention regulations, and
to verify compliance with the requirements of the U.S.
Supplement will satisfy the majority of Coast Guard test
and inspection requirements for certification.

(1) Inspection for Certification. The Coast Guard

issues all COIs. Applications for inspections for
certification must be made to the Coast Guard. The
scope of the Coast Guard inspection will be similar
to the examinations conducted by the Coast Guard on
comparable foreign flag vessels. In brief, the
cognizant Officer-in-Charge, Marine Inspection
(OCMI) will review the ABS' reports and records of
the various tests and examinations required as a
condition of classification, or compliance with
international codes and convention regulations and
the U.S. Supplement. Coast Guard marine safety
personnel will then board the vessel and hold drills
to evaluate the proficiency of the vessel's crew in
dealing with likely shipboard emergency situations.
During the course of the drills, Coast Guard
personnel will observe the vessel's various systems
in operation, and evaluate their materiel condition
based upon these observations. Coast Guard
personnel will also examine crew licenses and
documents, vessel manuals, and maintenance records.

(2) Periodic Re-examinations. Vessels enrolled in the
CG/ABS/ACP will be subject to annual Coast Guard

boardings of a scope comparable to annual foreign
flag vessel exams. This will ensure consistent
treatment between U.S. and foreign flag vessels.
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Periodic re-examinations will typically be conducted ‘
during a two month window on either side of the
vessel's COI anniversary. Vessels which operate in
foreign locations not easily accessible to Coast
Guard marine safety personnel, and are not required
by law to undergo an annual examination, may defer
the annual Coast Guard boarding to a mutually
convenient time, provided that the vessel's owner
attests to the cognizant OCMI that the vessel is in
compliance with all applicable laws and regulations,
and the ABS verifies that the vessel is in com-
pliance with those items which have been delegated

to it under the CG/ABS/ACP.

(3) Drydock Examinations and Internal Structural Exams

(ISE). Drydock examinations and ISEs shall be
conducted at the intervals prescribed in applicable
requirements. Owners and operators of participating
vessels must schedule drydock examinations and ISEs
with the ABS. Coast Guard involvement in drydock
examinations and ISEs will be determined on a case
by case basis. Factors taken into account by the
Coast Guard include vessel type, age, route,
service, deficiency record, pollution and casualty
history, extent of work to be performed, Coast Guard
“training needs, and program oversight requirements.
Requests for underwater examinations in lieu of .
drydocking must be submitted to the ABS, which will

forward it to Coast Guard Commandant (G-MVI) with a
recommended action. The Commandant retains the

authority to approve or deny such requests. Upon

approval by the Coast Guard, the ABS may perform the
underwater examination in accordance with its own
provisions.

(4) Damage Surveys and Marine Casualties. Nothing in

this program shall be interpreted as limiting or
restricting the authority of the Coast Guard's
Captains of the Port to exercise the control over
vessels as provided in existing laws and regu-
lations. The Coast Guard will conduct marine
casualty investigations as provided by federal law.
Notwithstanding requirements imposed by the ABS to
report damages to classed vessels, owners, agents,
masters or persons in charge of a participating
vessel which is involved in a reportable marine
casualty shall report same to the Coast Guard as
required by 46 CFR 4.05-1. Following any marine

¢ ®
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casualty, participating vessel owners may have the
ABS assess the materiel condition of the affected
vessel and recommend specific temporary and
permanent repairs. Generally, OCMIs will accept the
ABS' repair recommendations in non-reportable marine
casualties. In cases involving reportable marine
casualties, the OCMI in whose zone the casualty
occurred may take into account the ABS' repair
recommendations. However, the OCMI retains ultimate
authority to review and approve temporary repair
proposals in cases where damage to the vessel
involves or is likely to result in a pollution
incident, or poses a hazard to the safety of a U.S.
navigable waterway. Generally, OCMIs will accept
the ABS' recommendations for permanent repairs when
the vessel no longer poses an immediate pollution or
navigation safety threat.

(5) Inspection Activities Retained by the Coast Guard.
The Coast Guard retains authority for the following
marine inspection activities:

(a) All manning issues;

(b) Drydock extensions;

(c) Permits to Proceed;

(d) Load Line exemptions;

(e) Excursion permits;

(f) Changes of employment; and

(g) Critical Area Inspection Plan (CAIP)
enrollment and exams.

Owners or operators of participating vessels must
apply directly to the cognizant OCMI for items (a)
and (b) above. Owners or operators of participating
vessels must apply directly to the local OCMI (i.e.,

~the OCMI in whose zone the proposed activity will
occur or originate) regarding items (c) through (£).
CAIP issues, item (g), shall be handled as outlined
in appropriate NVICs. The local OCMI will conduct
the appropriate inspection or evaluation and issue
Coast Guard certificates, amendments, letters, or
permits, as necessary.

7. 1Issuance of Documents and Certificates. The Coast Guard will
issue the vessel's Certificate of Inspection, Certificate of
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10.

11.

12.

Documentation, Certificate of Financial Responsibility and
Stability Letter. The ABS will issue the international
convention certificates identified in paragraph 2.d. of
enclosure (2) of this Circular to the vessels participating
in this program. As provided by 46 CFR 170.120(b), if the
ABS includes pertinent information from the vessel's Trim and
Stability Manuals on the Load Line Certificate, the vessel
need not have a Coast Guard issued Stability Letter.

Denial Or Revocation Of A COI. The Coast Guard retains the
authority to deny or revoke certification of a participating
vessel based upon such factors as: the vessel's involvement
in a marine casualty or pollution incident; failure to
correct ABS Outstanding Requirements for Class (OSRs),
statutory deficiencies or Coast Guard marine inspection
deficiencies; unreasonable delays in complying with OSR's or
in correcting statutory deficiencies or Coast Guard marine
inspection deficiencies; or, expiration or invalidation of
required documents.

Civil Penalties. Compliance with OSRs and correction of
statutory deficiencies issued to participating vessels by the
ABS is required as a condition of program participation.
Failure to comply with duly issued ABS requirements may
result in the vessel being disenrolled from the CG/ABS/ACP
and subjected to all applicable Coast Guard requirements.
Responsible parties who fail to comply with applicable Coast
Guard marine inspection requirements may then be subject to
civil penalty action as provided in existing regulations.

Appeals. Appeals will be handled as specified in enclosure
(3).

Oversight. The Coast Guard's oversight program is designed
to ensure that vessels participating in the CG/ABS/ACP
maintain a level of safety equivalent to non-participating
certificated vessels. Oversight activities have been
designed to identify and correct programmatic discrepancies
while minimizing duplication of effort and avoiding
interruption of vessel schedules. Program oversight will
consist of a cumulative evaluation of activities delegated to
the ABS through record review and administrative audits, and
activity monitoring conducted during new construction and in-
service vessel inspections for certification.

Request To Participate. Interested owners or operators are
referred to enclosure (4) for specific instructions on
enrollment procedures. Participation in this program does
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not relieve vessel owners or operators of their statutory
responsibility to maintain their vessels in compliance with
applicable requirements. This program does not in any way
limit the Coast Guard's authority to verify that vessels of
the United States are designed, built, equipped, maintained
and operated in accordance with all applicable domestic and
international requirements.

13. ACTION. Vessel designers, builders, owners, operators, or
their representatives, are encouraged to take advantage of
the procedures and guidelines detailed in this Circular.
District Commanders, Commanding Officers of Marine Safety
Offices and the Commanding Officer, Marine Safety Center are
encouraged to bring this NVIC to the attention of appropriate
individuals in the marine industry.

Q.ikc e ———

. N. NACCARA

CAPTAIN, U.S. COAST GUARD

ACTING CHIEF, OFFICE OF MARINE SAFETY,
SECURITY AND ENVIRONMENTAL PROTECTION

(2) Detailed Procedures for Inspections and Examinations
(3) Appeals, Interpretations and Equivalencies and
Exemptions from Requirements of International

.Encl: (1) Procedures for Plan Submittal and Approval

Conventions

(4) Enrollment Procedures and Conditions for
Participating

(5) USCG/ABS Memorandum of Understanding dated January 12,
1995
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Non-Standard Distribution:

C:e

C:m
D:d

D:1

New Orleans (90); Hampton Roads (50); Baltimore (45); San
Francisco Puget Sound (40); Philadelphia, Port Arthur,
Honolulu, (35); Miami, Houston, Mobile, Long Beach, Morgan
City, Portland OR (25); Jacksonville (20); Boston, Portland
ME, Charleston, Galveston, Anchorage (15); Cleveland (12);
Louisville, Memphis, Paducah, Pittsburgh, St. Louis,
Savannah, San Juan, Tampa, Buffalo, Chicago, Detroit,
Duluth, Milwaukee, San Diego, Juneau, Valdez (10);
Providence, Huntington, Wilmington, Corpus Christi, Toledo,
Guam, Sault Ste. Marie (5).

New York (70); Sturgeon Bay (4).
Except Baltimore,'Moriches and Grand Haven.

CG Liaison Officer MILSEALIFTCOMD (Code N-7CG), CG Liaison
Officer RSPA (DHM-22), CG Liaison Officer MARAD (MAR-742),
CG Liaison Officer JUSMAGPHIL, CG Liaison Officer World
Maritime University, CG Liaison Officer ABS, Maritime
Liaison Office Commander U.S. Naval Forces Central Command

(1).

NOAA Fleet Inspection Officer (1).
U.S. Merchant Marine Academy (1).
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DETAILED PROCEDURES FOR PLAN SUBMITTAL AND APPROVAL

1.

ENERAL.

a. As authorized by 46 U.S.C. 3316, the Coast Guard will accept
ABS plan review for compliance with the applicable ABS Rules,
international codes and conventions, and the U.S. Supplement
for participating vessels. The ABS may perform plan review on
behalf of the Coast Guard for all aspects of design,
construction, conversion (major and minor), reflagging, and
repairs.

b. The Coast Guard will retain plan review authority for any area
it identifies as being of particular concern.

c. In cases where the Coast Guard does not have regulations or
policies developed for a particular application, such as for
novel or especially complex vessel designs or operations, the
Marine Safety Center (MSC) may choose to do preliminary
concept review to determine what standards would apply. After
concept review, the applicability of this circular will be
discussed between the ABS and the MSC.

PLAN SUBMITTAL AND REVIEW PROCEDURES.

a. The submitter must forward to ABS Americas a list of
those plans intended to be submitted. The ABS will
review the plan list and respond to the submitter with a
request for any additional plans that may be required.
Plans should be prepared and submitted in accordance with
the instructions in the appropriate ABS rules or guides.

b. Plan review conducted by the ABS on behalf of the Coast
Guard will be done by ABS employees certified as
qualified in accordance with their quality system to
perform the specific plan review function.

c. Plans reviewed under this procedure will each be stamped
to indicate ABS action on behalf of the Coast Guard.
Plans will be stamped to identify action taken by the ABS
(e.g., "APPROVED," "EXAMINED, " "RESUBMISSION REQUIRED, "
etc.). Either an ABS plan stamp or correspondence which
accompanies the plans will clearly indicate that the
plans have been reviewed to all of the standards which
apply to the CG/ABS/ACP. The plans may also be stamped
to indicate ABS classification action.
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d. Wwhen plan review is completed, the results of the review
will be noted in the letters or on the plans. This
procedure applies to all plans reviewed by the ABS on
behalf of the Coast Guard, not only those marked
"approved." ABS Americas will forward one copy of the
review letters and plans to the cognizant ABS field
office.

REFLAGGING. Owners of vessels being reflagged may use the
plan submittal procedures in paragraph 2 of this enclosure if
the vessel is being enrolled in the CG/ABS/ACP.

OVERSIGHT. The MSC may request certain plans for oversight
review. Plan review oversight will focus on plans detailing
systems which are novel or incorporate special features.

-Additionally, systems involving extensive equivalency

determinations will also be subject to plan review oversight
by the Coast Guard.
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DETAILED PROCEDURES FOR INSPECTIONS AND EXAMINATIONS

DUTIES AND RESPONSIBILITIES OF VESSEL OWNERS AND OPERATORS.

a. General. Vessel owners and operators may cite the
successful completion of certain activities performed by
ABS under the terms of the alternate compliance program
as satisfactory evidence of compliance with applicable
laws and regulations. Notwithstanding the role of the
ABS in this program, vessel owners and operators bear the
ultimate responsibility for ensuring their vessels are in
compliance with applicable U.S. laws and regulations and
international codes and conventions.

b. Enrolling in the U.S. Coast Guard's ABS Based Alternate
Compliance Program (CG/ABS/ACP). Vessel owners oOr
operators who want to participate in this program must
make application to the ABS as prescribed in enclosure

(4).

c. Scheduling Coast Guard Inspections. Vessel owners or
operators must apply to the cognizant OCMI not less than
30 days prior to the expiration of the vessel's current
CcOI to schedule a renewal inspection, or provide a
minimum 30 days notice when requesting an initial
inspection for certification. The application must
indicate that the vessel is enrolled in the CG/ABS/ACP,
and provide the date it has been accepted for enrollment
by the ABS.

d. Scheduling ABS Surveys. Vessel owners Or operators must
contact the ABS to schedule the surveys required as a
condition of classification, surveys to maintain
compliance with the U.S. Supplement to ABS Rules for
Steel Vessels, or surveys for the issuance of
international maritime safety or pollution prevention
convention certificates. Owners or operators may, but
are not required to, schedule an ABS survey to coincide
with a USCG inspection for certification or re-
examination.

e. Notice of Marine Casualties. Owners, agents, masters,
operators or persons in charge of a vessel involved in a
marine casualty shall report same to the Coast Guard as
required by Title 46 CFR Section 4.05-1.
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f. Special Purpose Inspections. Owners or operators of

vessels which desire drydock interval extensions, Permits
to Proceed, Load Line exemptions, Excursion permits, or
Changes of Employment, or CAIP examinations must contact
the local OCMI.

g. Access to Reports and Records. Vessel owners and

operators must permit the Coast Guard unrestricted access
to review any and all records, files, reports, documents,
certificates and similar material held or issued by the
ABS which the Coast Guard deems necessary to monitor the
condition of the vessel during its participation in this
program.

h. International Convention Certificates. Owners and

operators must accept the ABS as the issuing authority
for their vessels' international convention certificates.
Contact the ABS to apply for equivalencies and extensions
to international convention certificates.

i. Notification to Vessel's Crew. Vessel owners and

operators must advise crew members when the vessel to
which they are assigned is participating in the alternate
compliance program.

DUTIES AND RESPONSIBILITIES OF THE ABS.

a. General. Under this program, the ABS conducts surveys,
tests, inspections and examinations (hereinafter
"activities") to assess a vessel's compliance with the
ABS Rules for Building and Classing Steel Vessels, the
regulations established in various international maritime
safety and pollution prevention treaties, and the U.S.
Supplement.

b. Program Administration. The ABS has developed procedures

for enrolling vessels into this program. The ABS will
notify the Coast Guard as soon as it has enrolled a
vessel. The ABS will also notify the Coast Guard as soon
as a vessel becomes disenrolled from this program. The
ABS will provide affected parties with information
pertaining to its specific duties, responsibilities and
fees upon request. The ABS will provide the Coast Guard
access to any and all records, files, reports, documents,
certificates and similar material which it holds or
issues incident to performing CG/ABS/ACP activities and
which the Coast Guard deems necessary to monitor the
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condition of vessels participating in this program and to
fulfill the United States' international convention
reporting obligations.

ABS Surveys. The ABS will respond to requests for
classification surveys, surveys for compliance with the
U.S. Supplement, and surveys for the issuance of
international maritime safety and pollution prevention
certificates in accordance with the policies and
procedures it has established to carry out this program.
When so requested by a participating owner or operator,
the ABS may perform surveys to coincide with USCG
inspections or re-examinations.

International Certificates. The ABS is authorized to
issue, endorse, extend, deny or revoke the following
international certificates, in accordance with the
provisions of each convention, to vessels participating
in this program: Cargo Ship Safety Equipment Certificate;
Record of Equipment for the Cargo Ship Safety Equipment
Certificate; Cargo Ship Safety Construction Certificate;
International Load Line Convention Certificate; and
International 0il Pollution Prevention Certificate. The
ABS is authorized to issue short term or interim
international certificates when participating vessels
receive statutory deficiencies following statutory
surveys. The ABS is authorized to grant extensions to
international convention certificates. The ABS is
authorized to accept equivalencies to international codes
and convention regulations as prescribed in enclosure

(3).

Notification Requirements. The ABS will notify the local
OCMI when a survey involves drydocking (including
Underwater Examination in Lieu of Drydocking) or internal
structural examination. The ABS will provide the local
OCMI with the completion dates of drydockings and
internal structural exams. The ABS will notify the local
OCMI whenever any survey reveals evidence of an apparent
violation of any applicable law or regulation on the part
of a participating vessel's owners, operators, or
licensed or documented personnel, or evidence of
previously unreported vessel damages. (For example,
presence of oily residue in a segregated ballast tank may
be evidence of an apparent violation of pollution
prevention regulations.) The ABS will notify the
cognizant OCMI whenever it denies, revokes or extends a
classification certificate or denies, revokes or extends
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participating vessel. The ABS will notify the Coast
Guard as prescribed in enclosure (3) in matters
pertaining to equivalencies to international codes and
conventions.

f. Liaison with the Coast Guard. The ABS will establish and

maintain liaison with the Coast Guard in accordance with
the terms and conditions specified in its Memorandum of
Understanding Concerning Delegation of Vessel Inspections
and Examinations, and Tonnage Measurement, and Acceptance
of Plan Reviews and Approvals. Among other things, this
liaison will promote effective communication at all
appropriate levels of the respective organizations, and
facilitate sharing written and computer information
relevant to the vessels participating in this program.

an international convention certificate to a .

g. Confidentiality. Except as otherwise required by law,
ABS personnel will not divulge the identity of persons
who report deficiencies on participating vessels without
that person's express permission.

3. DUTIES AND RESPONSIBILITIES OF THE COAST GUARD.

a. General. The Coast Guard will maintain its authority and
responsibility to verify that vessels of the United
States are designed, built, equipped, maintained and .
operated in accordance with all applicable international
and domestic requirements. The CG/ABS/ACP is one method
by which the Coast Guard satisfies this responsibility.
The Coast Guard has determined that certain activities
performed by the ABS are acceptable for establishing a
vessel's compliance with applicable U.S. laws and
regulations and international codes and conventions. The
Coast Guard will conduct such administrative reviews and
periodic boardings of participating vessels as may be
required to satisfy its statutory responsibilities.

b. Certificates of Inspection. The Coast Guard will issue
all COIs. A COI will be issued to a vessel when the

cognizant OCMI is in receipt of a properly completed and
timely submitted application for inspection, and is
satisfied that the vessel is in substantial compliance
with applicable U.S. laws and regulations and is fit for
its intended route and service. The OCMI may rely on ABS
reports and other information to make that determination.
The COI will indicate that the vessel has been inspected
and certificated in accordance with the terms of the
CG/ABS/ACP.

4
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CG/ABS/ACP Inspection Process.

Administrative Review:

The cognizant OCMI will conduct an administrative review
of the various reports of activities which have been
performed by the ABS incident to classification, U.S.
Supplement compliance, and issuance of international
convention certificates. The review will determine if
vessel equipment, components or systems have been
examined at the required interval in accordance with
proper procedures. The review will also establish
whether or not the equipment, components or systems were
found in satisfactory condition. Requirements issued by
the ABS (i.e., OSRs, statutory deficiencies) to correct
{items not found satisfactory may be accepted, with
respect to the time allowed and method of correction,
when they have been made in accordance with the terms and
conditions of this program.

where ABS reports are found inadequate, or the reports
indicate that the vessel is not in substantial
compliance, the matter will be referred to the ABS prior
to the Coast Guard boarding. Upon a determination by the
cognizant OCMI that the reports show the vessel to be in
substantial compliance with applicable U.S. laws and
regulations and international codes and conventions, the
vessel will be boarded by Coast Guard marine safety
personnel.

Boardings:

The purpose of the boarding will be to carry out those
activities which the Coast Guard has not authorized the
ABS to perform under the terms and conditions of this
program. Those activities include drills to assess the
crew's proficiency in handling likely shipboard
emergencies such as fires, ship abandonment, failures of
critical safety systems, and pollution incidents. During
the course of the drills, the marine safety personnel
will verify, by visual observation of the vessel's
equipment, components and systems, that the conditions
documented in the various ABS reports accurately reflect
the actual condition of the vessel and that no unsafe
conditions exist.

Periodic Re-examinations. The Coast Guard will notify
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the ABS and participating owners or operators when their
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APPEALS, INTERPRETATIONS AND EQUIVALENCIES TO
REQUIREMENTS OF INTERNATIONAL CODES AND CONVENTIONS

GENERAL. The process for appealing the decision of a
classification society acting on behalf of the Coast Guard is
established in 46 CFR 1.03-35. This enclosure provides
vessel owners, operators and builders with alternative
procedures for appealing decisions of the Coast Guard and the
ABS associated with the various aspects of the CG/ABS/ACP.
Using these alternative procedures will facilitate the
appeals process. This enclosure specifies the procedures to
obtain interpretations of the ABS Rules, the U.S. Supplement
and international codes and conventions. It also provides
the procedures to obtain an equivalency determination to ABS
Rules, the U.S. Supplement and international codes and
conventions.

APPEALS

APPEALING ABS DECISIONS PERTAINING TO ABS CLASSIFICATION
RULES. »

Plan Review: Persons aggrieved by an ABS decision pertaining
to the application of a classification rule, where the
classification rule is part of the CG/ABS/ACP requirements,
should apply to the ABS. The ABS will specify the procedures
to be followed. Aggrieved parties are encouraged to resolve
the matter at the most immediate level practicable. Failing
resolution at the most immediate level, an aggrieved party
may appeal to the Vice President of Engineering at ABS
Americas. The decision of ABS' Vice President of Engineering
is final. ABS Americas will notify the Coast Guard of its
decision. The ABS' decisions may be adopted as Coast Guard
policy.

New Construction or conversion: Persons aggrieved by an ABS
decision pertaining to the application of a classification
rule, where the classification rule is part of the CG/ABS/ACP
requirements, must apply to the ABS. The ABS will specify
the procedures to be followed. Aggrieved parties are
encouraged to resolve the matter at the most immediate level
practicable. Failing resolution at the most immediate level
(i.e., attending Surveyor, Surveyor-in-charge), an aggrieved
party may appeal to the Survey manager at ABS Americas. The
decision of ABS' Survey manager is final. ABS Americas will
notify the Coast Guard of its decision. The ABS' decisions

may be adopted as Coast Guard policy.
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3. APPEALING ABS DECISIONS PERTAINING TO THE PPLEMENT OR
INTERNATIONAL CODES AND CONVENTIONS. .
Plan Review. Owners or operators of participating vessels

who are aggrieved by an ABS decision on matters involving the
U.S. Supplement or international codes and conventions must
first appeal the matter to the ABS. The ABS will specify the
procedures to be followed. Aggrieved parties are encouraged
to resolve the matter at the most immediate level
practicable. Failing resolution of the matter at the most
immediate level, an aggrieved party may appeal to the Vice
President of Engineering at ABS Americas. If resolution is
achieved, ABS Americas will notify the Coast Guard of its
decision.

Failing resolution with the ABS, an aggrieved party may
appeal the matter to the Coast Guard in accordance with 46
CFR 1.03-35(a). Such appeals must be made in writing to
Commandant (G-MTH), submitted via the Vice President of
Engineering at ABS Americas with a copy to the Coast Guard
ABS Liaison Officer. ABS Americas will forward the appeal,
along with its comments, to Commandant (G-MTH) within five
working days of receipt. Commandant (G-MTH) should respond
to the appeal within ten working days of receipt from the
ABS. This may be an interim response in complex cases where
final resolution requires extensive research or deliberation.

Decisions of Commandant (G-MTH) are final. The Coast Guard
will notify ABS Americas of its decision. Decisions of the
Commandant may be applied as Coast Guard policy.

Inspection and Exami ions. Owners or operators of

participating vessels who are aggrieved by an ABS decision on
matters involving the U.S. Supplement or international codes
and conventions must first appeal the matter to the ABS. The
ABS will specify the procedures to be followed. Aggrieved
parties are encouraged to resolve the matter at the most
immediate level practicable. Failing resolution at the most
immediate level (i.e., the attending inspector, Surveyor-in-
charge), an aggrieved party may appeal to the Survey Manager
at ABS Americas. If resolution is achieved, ABS Americas
will notify the Coast Guard of its decision.

Failing resolution with the ABS, an aggrieved party may
appeal the matter to the Coast Guard. .The appeal may be
submitted in accordance with 46 CFR 1.03-35(b), or may be
submitted to Commandant (G-MVI) via the Survey Manager at ABS
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Americas with a copy to the Coast Guard ABS Liaison Officer.
ABS Americas will forward the appeal, along with its
comments, to Commandant (G-MVI) within five working days of
receipt. Commandant (G-MV1) should respond to the appeal
within ten working days of receipt from the ABS. Decisions
of Commandant (G-MVI) are final. The Coast Guard will notify
ABS Americas of its decision. Decisions of the Commandant
may be applied as Coast Guard policy.

APPEALING COAST GUARD DECISIONS. Persons aggrieved by a
decision of the Coast Guard may appeal in accordance with the
procedures contained in 46 CFR 1.03. The Coast Guard will
notify ABS Americas of its decisions. Decisions may be
applied as Coast Guard policy.

INTERPRETATIONS

INTERPRETATIONS DEFINED. An interpretation is policy by a
cognizant authority which establishes acceptable methods of
compliance with applicable rules, regulations or standards
for which there may be a variety of possible approaches to
compliance. The ABS is the cognizant authority for
interpretations pertaining to those classification rules
which are part of the CG/ABS/ACP requirements. The Coast
Guard is the cognizant authority for interpretations of the
U.S. Supplement and international codes and conventions.

The specific procedures for requesting interpretations are
outlined below:

ABS CLASSIFICATION RULES:

Plan Review: Apply to the ABS for interpretations of
classification rules which are part of the CG/ABS/ACP
requirements. The ABS will specify the procedures to be
followed. The ABS shall make the interpretation, and so
notify the applicant. Interpretations of the ABS are final.
ABS Americas will notify the Coast Guard of its
interpretation. : ' ‘ A

New Construction or conversion: Apply to the ABS for
interpretations of classification rules which are part of the

CG/ABS/ACP requirements. The ABS will specify the procedures
to be followed. The ABS shall make the interpretation, and
so notify the applicant. Interpretations of the ABS are
final. ABS Americas will notify the Coast Guard of its
interpretation.
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ABS U.S. SUPPLEMENT: ' .

Plan Review: Apply to the ABS for interpretations of items
in the U.S. Supplement. The ABS will specify the procedures
to be followed. The ABS will inform the MSC of its proposed
interpretation. If the MSC accepts the interpretation, the
ABS will so inform the applicant. If the ABS' interpretation
is not accepted, the MSC will provide an interpretation to
the ABS, which the ABS will then convey to the applicant.
Interpretations of the Coast Guard are final.

Inspection and Examination: Apply to the ABS for -
interpretations of items in the U.S. Supplement. The ABS

will specify the procedures to be followed. The ABS will
inform Commandant (G-MVI) of its proposed interpretation. 1If
the Commandant accepts the interpretation, the ABS will so
inform the applicant. If the ABS' interpretation is not
accepted, Commandant (G-MVI) will provide an interpretation
to the ABS, which the ABS will then convey to the applicant.
Interpretations of the Coast Guard are final.

INTERNATIONAL CODES AND CONVENTIONS:

Plan Review: Apply to the ABS for interpretations of
requirements in an international code or convention. The ABS
will specify the procedures to be followed. The ABS will
inform the MSC of its proposed interpretation. If the MSC
accepts the interpretation, the ABS will so inform the
applicant. 1If the ABS' interpretation is not accepted, the
MSC will provide an interpretation to the ABS, which the ABS
will then convey to the applicant. Interpretations of the
Coast Guard are final.

Inspection and Examination: Apply to the ABS for

interpretations of items in an international code or
convention. The ABS will specify the procedures to be
followed. The ABS will inform Commandant (G-MVI) of its
proposed interpretation. If the Commandant accepts the
interpretation, the ABS will so inform the applicant. 1If the
ABS' interpretation is not accepted, Commandant (G-MVI) will
provide an interpretation to the ABS, which the ABS will then
convey to the applicant. Interpretations of the Coast Guard

are final.
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EQUIVALENCIES
REQUESTING AN EQUIVALENCY TO AN ABS CLASSIFICATION RULE, A

RULE IN THE ABS U.S. SUPPLEMENT OR A REGULATION IN AN
INTERNATIONAL CODE OR CONVENTION.

Plan Review: Apply to the ABS to request an equivalency
determination. The ABS will specify the procedures to be
followed. The ABS is authorized to evaluate and approve, on
behalf of the Coast Guard, the application of an equivalent
"component” level or "system" level standard. ABS Americas
will notify the Coast Guard of equivalency approvals.

Equivalency evaluations which involve truly unique or novel
features or the substitution of one type of system for
another, will be reviewed by the ABS and forwarded, with ABS'
comments and recommendations, to the Coast Guard for final

approval.

Inspection and Examination: Apply to the ABS to request an
equivalency determination. The ABS will specify the
procedures to be followed. The ABS will inform Commandant
(G-MVI) of its proposed determination. If the Commandant
accepts the determination, the ABS will so inform the
applicant. If the ABS' determination is not accepted,
Commandant (G-MVI) will provide the ABS with a determination,
which the ABS will then convey to the applicant.
Determinations of the Coast Guard are final.
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ENROLLMENT PROCEDURES AND CONDITIONS FOR PARTICIPATING

WHERE TO APPLY. Owners, operators, or builders who wish to
enroll a vessel in the CG/ABS/ACP are invited to apply to:

ABS Americas/Survey Manager
16855 Northchase Dr.
Houston, TX 77060

Each vessel proposed for enrollment must be individually
identified by the applicant.

WHEN TO APPLY. Applications for vessels under construction
must be made at the time the building contract is signed, or
as soon thereafter as practicable. Applications for existing
certificated vessels may be made at any time.

OBTAINING INFORMATION. The Survey Manager is the ABS
employee responsible for overseeing and managing the
CG/ABS/ACP, and is the point of contact for questions
concerning the ABS' duties, responsibilities, practices and
procedures in carrying out the program. Contact the Survey
Manager for additional application procedures.

CONDITIONS OF ENROLLMENT. Existing vessels must have valid
international convention certificates and be classed by the
ABS, or applicants must agree to class their vessels with the

ABS.

Applicants must authorize the Coast Guard access to any and
all records, files, reports, documents, certificates, etc.,
held or issued by the ABS incident to performing CG/ABS/ACP
activities which the Coast Guard deems necessary to monitor
the condition of the vessel during its participation in the
alternate compliance program. This authorization will remain
in effect as long as the vessel is enrolled in the
CG/ABS/ACP.

Applicants must abide by the appeal procedures established in
enclosure (3) to this NVIC. This authorization will remain
in effect as long as the vessel is enrolled in the

CG/ABS/ACP.

Applicants must agree to reimburse the Coast Guard for
expenses incident to new construction inspections,
inspections for certification, periodic re-examinations,
drydock examinations, damage surveys, and oversight
activities performed by Coast Guard personnel at foreign
locations.
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Owners or operators of vessels participating in the
CG/ABS/ACP must advise crew members when the vessel to which
they are assigned is participating in this program.

Owners or operators of vessels participating in the
CG/ABS/ACP must accept the ABS as the issuing authority for
their vessels' international convention certificates.

PERIOD OF ENROLLMENT. Vessels remain enrolled in the
CG/ABS/ACP unless disenrollment is requested by the vessel's
owner or operator, or the vessel is disenrolled for cause by
the ABS. Vessel owners or operators may voluntarily
disenroll a vessel from this program by making a written
request to the ABS Americas/Survey Manager.
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MEMORANDUM OF UNDERSTANDING
BETWEEN THE
UNITED STATES COAST GUARD
AND THE
AMERICAN BUREAU OF SHIPPING
CONCERNING DELEGATION OF
VESSEL INSPECTIONS AND EXAMINATIONS, AND
TONNAGE MEASUREMENT, AND
ACCEPTANCE OF PLAN REVIEW AND APPROVAL

I. .Purpose.

This Memorandum of Understanding (MOU) delegates authority
and sets forth guidelines for cooperation between the United
States Coast Guard and the American Bureau of Shipping (ABS) with
respect to the initial and subsequent inspections for
certification and periodic reinspections or examinations of
vessels of the United States, as defined by 46 U.S.C. § 2101(46),
both in the United States and in foreign countries, in the review
and approval of plans, the tonnage measurement of vessels, and in
associated activities. Nothing in this MOU alters in any way the
statutory or regulatory authority of the Coast Guard or the
rules, services and responsibilities of the ABS related to vessel
classification.

II. Parties.

A. The Coast Guard is statutorily authorized to administer
laws and promulgate and enforce regulations for the promotion of
the safety of life and property at sea and the protection of the
marine environment. In accordance with the authority granted by
46 U.S.C. § 2104 and § 3316, the Coast Guard is authorized to
delegate to the ABS the inspection and examination of vessels of
the United States. The Coast Guard also has statutory authority
under 46 U.S.C. Part J - Measurement of Vessels, for the
measurement and the certification of tonnages for vessels
required or eligible to be documented as vessels of the United
States. Under 46 U.S.C. § 14103, the Coast Guard may delegate
the authority to measure certain vessels to qualified persons.
Further, under 46 U.S.C. § 3316, the Coast Guard is authorized to
accept the review and approval of vessel plans performed by the
ABS.

B. The ABS is a not for profit corporation chartered under
the laws of the State of New York. The ABS is chartered for the
purpose of promoting the security of life and property on the
seas, and protection of the marine environment. The ABS is
maintained as an organization having no capital stock and paying
no dividends. The Secretary of Transportation appoints two
active representatives, one of which is the Commandant of the
Coast Guard, to represent the U.S. Government on the ABS Council
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or Board of Directors. Affected American interests and members
of the Coast Guard serve on technical and special committees of
the ABS and have a voice in the development of Rules for
classification published by the ABS. A standing committee of
personnel from the Coast Guard and the ABS periodically reviews
the relationships between the organizations.

III. Del ion of Ves ns ion nd Tonn M rem
n n f Pl Revi nd A

A. Delegation.

1. The Coast Guard delegates to the ABS, as its agent,
the authority to conduct the initial inspection for :
certification, subsequent inspection for certification, periodic
reinspection and examination, including drydock examinations, and
the authority to issue and endorse certain certificates for
vessels documented, or to be documented, as vessels of the United
States, both in the United States and in foreign countries.

2. The ABS is a qualified person for the purposes of
measuring vessels and issuing certificates in accordance with
46 U.S.C. Part J and is delegated the authority to conduct
tonnage measurement services in accordance with federal
regulations as part of the Coast Guard vessel certification

process.

B. Acceptance of Plan Reviews and Approvals.

1. The Coast Guard will accept the review and approval
of vessel plans by the ABS in the same manner as if approved by
the Coast Guard.

C. Terms.

1. The Coast Guard and the ABS will meet periodically,
at all levels, to promote cooperation and handle matters of
interpretation and policy concerning the subjects of this
agreement.

2. In carrying out this agreement, the ABS will,

(i) provide written confirmation, in a mutually
agreed format and media, of the results of inspections,
examinations, reviews and approvals conducted on behalf of the
Coast Guard, and provide the Coast Guard access to information
concerning deficiencies identified by the ABS, related to
functions delegated under this MOU. Subject to agreement of the
vessel's owner, the ABS will provide the Coast Guard access to
information concerning deficiencies related to classification by
the ABS which have not been fully corrected;

(ii) in accordance with 46 U.S.C. §§ 3310 and
3316(c)(2), maintain in the United States records of all ‘
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inspections, examinations, measurements, reviews, and approvals
done on behalf of the Coast Guard and make such records available
to the Coast Guard upon request;

(iii) be subject to a mutually acceptable oversight
program administered by the Coast Guard to determine that the
functions delegated under this MOU are being carried out;

(iv) designate appropriate persons in the ABS to
serve as points of contact with the appropriate Coast Guard
personnel on matters of interpretation, policy, and the working
relationship;

(v) submit proposed changes to the ABS Rules and the
associated ABS quality system procedures and process instructions
related to functions delegated under this MOU to the Coast Guard
for review and comment to determine that these documents, read
together with the U.S. Supplement to the ABS Rules, are
consistent with U.S. law, regulation, and policy. Where the ABS
adopts ABS Rule changes which are determined by the Coast Guard
not to be consistent with Coast Guard regulation and policy,
corrective provisions will be made in the U.S. Supplement to the
ABS Rules:;

(vi) submit for approval by the Coast Guard proposed
changes to the U.S. Supplement to the ABS Rules; and

(vii) make available to the Coast Guard copies of
the ABS guidelines, procedures, and work instructions which are
related to the performance of the delegated functions.

3. In carrying out the delegated functions and
services outlined in paragraph III.A.1l, the ABS will also:

(1) ensure that its employees engaged in the
performance of functions delegated under this MOU are familiar
with and require compliance with applicable laws and regulations
and Coast Guard policies, interpretations, and instructions,
provided to the ABS by the Coast Guard, interpreting and applying
those applicable laws and regulations including (1) the
International Convention for the Safety of Life at Sea (SOLAS),
and, where authorized, other applicable international conventions
to which the United States is a party:; (2) United States
statutes; (3) federal regulations; (4) the ABS Rules; and (5) the
U.S. Supplement to the ABS Rules;

(ii) promptly notify the Coast Guard at any time the
ABS cannot fulfill its responsibilities under this MOU for any
reason;

(1i1) Unless otherwise specifically agreed in
writing, conduct delegated inspections, examinations and plan
review using only exclusive employees of the ABS;
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(iv) ensure that, when an employee of the ABS is
performing a function delegated under this MOU on board a vessel
of the United States, the employee will promptly notify the
cognizant Officer in Charge, Marine Inspection of any condition
of the vessel or its equipment that does not correspond
substantially with the particulars of the certificate of
inspection or is such that the vessel is not fit to proceed to
sea without danger to the vessel or persons on board to allow the
Coast Guard the opportunity to conduct a timely investigation or
examination as appropriate;

(v) ensure that, when an employee of the ABS attends
a vessel to carry out delegated functions and finds that vessel
is not in compliance with applicable requirements, the ABS
employee will promptly notify the responsible vessel
representative of the findings and that corrective action to
rectify the deficiency must be taken. If the responsible vessel
representative refuses to accept the findings and to undertake
corrective action, the ABS employee is to advise the vessel
representative of the appeals procedure and is to promptly notify
the cognizant Officer in Charge, Marine Inspection, of the

situation;

(vi) accept all requests to perform delegated
services, on vessels classed by the ABS, without regard to the
vessel's location, unless prohibited to do so under the laws of
the United States or under the laws of the jurisdiction in which
the vessel is located; and

(vii) provide the Coast Guard with current schedules
of inspection, examination, survey and plan review fees and
related charges and provide copies of changes when they occur.

4. 1In carrying out the delegated functions and
services outlined in paragraph III.A.2., the ABS will also:

(i) ensure that its employees engaged in the
performance of functions delegated under this MOU are familiar
with and require compliance with applicable laws and regulations
and Coast Guard policies, interpretations, and instructions,
provided to the ABS by the Coast Guard, interpreting and applying
those applicable laws and regulations pertaining to the vessel
measurement function, including the International Convention on
Tonnage Measurements of Ships, 1969, and all tonnage measurement
interpretations and policies of the Coast Guard within the scope
of the authority delegated that would normally be applied to U.S.
flag vessels;

(11) conduct tonnage measurement on behalf of the
Coast Guard using exclusive employees of the ABS or part time
employees or independent contractors specifically designated by
the ABS to provide measurement services under the Convention,
Standard, or Dual Measurement Systems;
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(1ii) not use an employee or contractor to measure
and certify the tonnage of a vessel if that employee or
contractor is acting or has acted as a tonnage consultant for the
same vessel;

(iv) physically conduct a compliance inspection
before issuing each tonnage certificate;

(v) accept all requests to perform delegated
services without regard to the vessel's location, unless
prohibited to do so under the laws of the United States or under
the laws of the jurisdiction in which the vessel is located;

(vi) notify the Coast Guard of scheduled meetings
that may take place between the ABS and other vessel tonnage
measurement organizations pertaining to tonnage measurement of
U.S. vessels or to the systems under which U.S. vessels are
measured; and

(vii) provide the Coast Guard with current schedules
of measurement fees and related charges.

5. 1In carrying out this agreement, the Coast Guard
will:

(1) provide the ABS with policies, interpretations,
and instructions necessary to perform the delegated functions;

(ii) review and comment on proposed changes to the
ABS Rules and the associated ABS quality system procedures and
process instructions related to functions delegated under this
MOU to determine that these documents, read together with the
U.S. Supplement to the ABS Rules, are consistent with U.S. law,
regulation, and policy. Where the Coast Guard determines that an
ABS Rule is not consistent with Coast Guard regulations and
policy, the Coast Guard will define, together with the ABS,
corrective provisions to be made in the U.S. Supplement to the
ABS Rules;

(iii) approve proposed changes to the U.S.
Supplement to the ABS Rules.

(iv) designate appropriate persons to serve as
points of contact for periodic review, clarification, and
reinforcement of the working relationship between the Coast Guard
and the ABS; and

(v) process appeals resulting from the actions of
the ABS in accordance with pertinent Coast Guard procedures.

IV. Non-exclusivity. Nothing in this MOU shall be construed to

limit the delegation of any function to a classification society
other than the ABS to the extent allowed by law.
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V. Eff i D . This memorandum shall become effective upon
authorized signature of both the Coast Guard and the ABS.

VI. Termination. As of the effective date of this MOU, the
previous MOU between the Coast Guard and the ABS concerning plan
review and inspection of vessels under construction certificated
by the Coast Guard and the tonnage measurement of vessels is
superseded and cancelled. This MOU may be terminated by one
party upon written notice to the other party. Termination will
occur sixty days after written notice is given from one party to
the other party. This MOU should be reviewed annually by both
parties.

LY

ob . ram ' Frank J. Iarossi

Commandant Chairman and
United States Coast Guard Chief Executive Officer
American Bureau of Shipping
Date: JAN l 2 1991: Date:
JAN | 2 |99~
6
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Subj:  GUIDANCE FOR OVERSIGHT OF POST-LICENSING ACTIVITIES ASSOCIATED';

1.

2.

WITH DEVELOPMENT OF DEEPWATER PORTS (DWPs)

PURPOSE. This circular establishes policy to supplement existing Coast Guard regulations and
directives. It provides guidance related to design, plan review, fabrication, installation, inspection,
maintenance, and oversight of deepwater ports regulated under Title 33, Code of Federal Regulations
(CFR), subchapter NN, parts 148, 149, and 150. It draws assistance from multiple resources,
recognizes acceptable design guides and industry standards, establishes procedures for selection and
acceptance of an entity to act on behalf of the Coast Guard, discusses review and acceptance of DWP
Design Basis, and identifies roles and responsibilities of involved parties. Additionally, it outlines
procedures for coordinating activities between Coast Guard Headquarters, the Marine Safety Center,
Captains of the Port (COTP) and Officers in Charge of Marine Inspection (OCMI), as applicable.

ACTION.

a. DWP operators, Certifying Entities, and Coast Guard personnel are encouraged to follow the
procedures set forth in this document.

b. This NVIC is available on the World-Wide Web at: http://www.uscg.mil/hg/g-m/nvic/index.htm.
The Coast Guard will distribute it internally by electronic means only. 1

DIRECTIVES AFFECTED.

a. Marine Safety Manual, Volume VI, Chapter 2. COMDTINST M16000.11.

DISTRIBUTION — SDL No. 141 :
abcdefghijklmnopqrstuvwxyz

* 12 (2 3 1

T OQTMOOm>
Ll
*

NON-STANDARD DISTRIBUTION: (See page 10)
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4. BACKGROUND.

a. In 1974, in response to the growing domestic demand for imported oil and the energy industry’s
declared intent to construct deepwater ports, Congress passed the Deepwater Port Act (DWPA),
as amended (33 USC 1501). As defined in the original DWPA, a deepwater port is “any fixed or
floating manmade structure other than a vessel, or any group of structures, located beyond the
territorial sea and off the coast of the United States and which are used or intended for use as a

port or terminal for the transportation, storage, or further handling of oil for transportation to any
State...”. The basic tenets of the original DWPA are to:

(1) Authorize and regulate the location, ownership, construction and operation of deepwater
ports in waters located beyond State seaward boundaries;

(2) Provide protection for the marine and coastal environment by preventing or minimizing any
adverse impact which might occur as a consequence of the port;

(3) Protect the interests of the United States and those of adjacent coastal States in the location,
construction and operation of deepwater ports;

(4) Protect the rights and responsibilities of States and communities to regulate growth,
determine land use and otherwise protect the environment in accordance with law;

(5) Promote the construction and operation of deepwater ports as a safe and effective means of
importing oil into the United States and transporting oil from the Outer Continental Shelf
(OCS) while minimizing tanker traffic and the risks attendant thereto; and

(6) Promote oil production on the OCS by affording an economic and safe means of
transportation of OCS oil to the United States mainland.

b. Upon passage of the DWPA, the Coast Guard published, in 1975, the deepwater port regulations
33 CFR, chapter I, subchapter NN (Parts 148, 149 and 150). These regulations amplified the
DWPA by providing a detailed framework for obtaining a deepwater port license and operating a
deepwater port. Part 148 addresses licensing requirements, Part 149 concerns engineering/
technical requirements and Part 150 focuses on facility operations. The Coast Guard processed
three oil deepwater port license applications in the late 70s and issued two licenses. The
Louisiana Offshore Oil Platform (LOOP) commenced operations in 1981 and has been the only
operational U.S. deepwater port ever constructed to import oil.

>

c. Inthe 1990s, the energy industry advised Congress of their growing concern that the deepwater
regulations were too burdensome and restrictive and hindered the competitiveness of the
deepwater ports with other modes of importing or transporting oil. Operational experience with
LOOP indicated the regulations for engineering and technical requirements were too prescriptive
and did not encourage the use of proven industry standards or introduction of innovative
technologies.

d. In 1996, the DWPA was amended by the Deepwater Port Modernization Act (DWPMA) to:
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(1) Update and improve the Deepwater Port Act of 1974 (33 U.S.C. 1501 et seq.);

(2) Assure that the regulation of deepwater ports is not more burdensome or stringent than
necessary in comparison to the regulation of other modes of importing or transporting oil;

(3) Recognize that deepwater ports are generally subject to effective competition from alternative
transportation modes and eliminate unnecessary federal regulatory oversight or involvement in
the port’s business and economic decisions; and

(4) Promote innovation, flexibility, and efficiency in the management and operation of deepwater

ports by removing or reducing any duplicative, unnecessary, or overly burdensome federal
regulations or license provisions.

. To implement the Modernization Act, update deepwater port regulations and solicit comments
from the public and industry, the Coast Guard published an Advanced Notice of Proposed
Rulemaking (ANPRM) on August 29, 1997 (FR Vol. 62. No. 168). On May 30, 2002, after
considering public comments, the Coast Guard published a Notice of Proposed Rulemaking
(NPRM) which updated the DWP regulations and solicited comments from the public and
industry. On November 25, 2002, shortly after the comment period closed for the NPRM, the
Maritime Transportation Security Act (MTSA) of 2002 was signed into law and amended the
DWPA to add natural gas. Additionally, the MTSA also called for the development of
implementing regulations “as soon as practicable,” and authorized publication of a temporary
interim rule without regard to the usual public notice and comment provisions of the
Administrative Procedure Act.

On January 6, 2004 (FR, Vol. 69, No.3), we published a Temporary Interim Rule (TIR) to address
the addition of natural gas to the DWPA. It remains effective until October 1, 2006 by which time
a final rule should be published.

. Throughout the DWP rulemaking process, we endeavored to develop regulations that were
consistent with legislative mandates and sensitive to the needs of the public and industry alike.
One primary goal, identified in the DWP Modernization Act and reflected in our TIR, is to
promote innovation, flexibility, and efficiency in the management and operation of deepwater
ports by removing or reducing any duplicative, unnecessary, or overly burdensome federal
regulations or license provisions. Rather than prescribing requirements by regulation, the TIR
authorizes the licensee to consolidate within the deepwater port operations manual all aspects of
port-related activities including vessel traffic control, cargo transfer operations, maintenance of all
vital engineering systems, safety and environmental issues, emergency measures and port security,
and personnel qualifications.

. Since the MTSA was signed into law, we have reviewed and evaluated a broad range of design
concepts. The proposals included use of Gravity Based Structures (GBS), Submerged Turret
Loading systems (STL), conversion of existing fixed offshore platforms, submerged underground
LNG salt cavern storage arrangements, and Floating Storage and Regasification Units (FSRU).
As described in the preamble of the TIR, we chose not to attempt to identify specific standards
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and stated we would work to determine the adequacy of classification society guides and other

relevant and proven standards. The following excerpt from the Preamble of the TIR summarizes
our plans for addressing design standards:

“Accordingly, in this temporary interim rule we have removed references to industry standards in our
regulatory text, and instead, we have written into the regulations performance levels that we believe
deepwater ports must meet. Applicants and operators will need to demonstrate the ability to maintain
these prescribed levels. We are not ready to identify industry standards in the regulations that will have
the force of law for both regulators and the regulated public. The Deepwater Port Modernization Act of
1996 was intended to encourage flexibility and innovation and to avoid writing regulations that fit the
existing model for deepwater ports represented by the Louisiana Offshore Oil Port (LOOP). DPMA
supports detailing port specific requirements in the license or, as much as possible, in the port’s
operations manual. With rapid advances in technology, such as those now seen in the offshore energy
and transportation industry, new regulations may lag and existing ones may not fully apply to proposed
innovations. The current situation is similar to one that existed 15 years ago when tension leg platforms
were introduced to access oil and gas on the U.S. Outer Continental Shelf at previously unattainable
water depths. At that time industry submitted a design basis plan that the Coast Guard reviewed and
approved as the standards to be used for a particular project. Now, applicants for deepwater port
licenses have identified proposed standards or a design basis plan within their applications. The Coast
Guard is identifying appropriate standards as part of the application reviews and for inclusion in the
Jfinal rule for deepwater ports. In doing so, we will combine, to the extent practicable, existing standards
and regulations that have proven successful for vessels, offshore structures, and onshore liquefied natural
gas (LNG) import terminals. In addition, several classification societies are developing guides for
offshore LNG terminals. We will work with them and other Federal agencies having experience in various
aspects of oil and LNG terminals to determine the adequacy of these guides and other relevant standards
and regulations, such as NFPA 594 and 49 CFR part 193~

Since the publication of the TIR, we have examined an extensive number of potential standards
and guides related to the design and construction of deepwater ports. This has served to further
validate our thoughts in developing the TIR. Given the range of design variation among proposed
deepwater ports, and the spirit of the DWPMA, it is not practicable to identify a specific
regulatory regime that would incorporate all the individual standards (U.S. and International)
which could be applied. We have concluded that the rules and guides published by the
recognized classification societies not only identify specific standards that we would otherwise
identify individually, but more importantly provide a sufficient framework for design, fabrication,
installation, and maintenance to ensure safe designs and operations. Utilization of class society
rules and guides is consistent with requests from industry and establishes criteria for review,
approval, and enforcement.

Given the resources and levels of expertise needed to address the dynamic range of designs for
DWP’s, we are using a new approach for the review, approval and inspection of these projects,
but one that is similar to existing Coast Guard programs. The Coast Guard, along with other
federal agencies, recognizes the value in utilizing third parties to assist in fulfilling its regulatory
obligations. The Minerals Management Service (MMS), the Federal Energy Regulatory
Commission (FERC), and the Pipeline and Hazardous Materials Safety Administration Office of
Pipeline Safety (PHMSA-OPS), administer programs and periodically obtain assistance from
outside sources in technical areas similar to those now delegated to the Coast Guard under the
DWPA. Currently, the Coast Guard uses third parties to accept vapor control systems at
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waterfront facilities (33 CFR 154.804), and to approve containers that comply with the
International Safe Container Act (49 CFR 450). Additionally, other programs outlined in
Navigation and Vessel Inspection Circulars (NVICs) 10-82, 10-92, and 2-95 assist the Coast
Guard by recognizing the service of third party professional engineers and recognized
classification societies. We have determined the practice of using third party resources is
worthwhile, if not essential, for ensuring that DWP’s are designed, fabricated, installed, and
maintained in accordance with safe engineering practices. Third party certification documents
issued initially and at periodic intervals over the life of a DWP will be provided to the Coast
Guard to serve as evidence that all components of the DWP were built and/or are being
maintained in accordance with the original approved design standards. Follow-on certification

may be conducted by the original Certifying Entity (CE) or other individual accepted by the Coast
Guard.

k. This circular recognizes that deepwater port projects represent tremendous investments which can
range on the order of one or several billion dollars. Offshore projects of this magnitude are
generally only undertaken with the direct involvement or support of one or more of the major
energy companies. To protect their sizeable investments, these companies are generally
conservative and cooperate with the Coast Guard and other federal agencies to ensure that a safe
and reliable project is obtained. In order to achieve this, they take steps internally and through the
use of third party representatives to verify their projects are properly designed, built, and operated.
Therefore, the Coast Guard does not consider it necessary to be present for every phase; rather,
the Coast Guard can rely on industry professionals while maintaining sufficient oversight to
ensure that the applicant and the accepted CEs are carrying out their responsibilities. In so doing,
the Coast Guard will be able to tailor its involvement through oversight as appropriate, depending
on the complexity of design and their confidence in the abilities of the operator and the CE.

1. The procedures set forth in this policy provide a framework for managing DWPs in a manner
which is consistent with the DWPMA, the approach taken by other federal agencies, as well as
other Coast Guard programs. We intend to incorporate details of this policy into the DWP final
rule. Notice to the public regarding availability of this guidance will be announced in a Federal

Register at which time public comments will be requested to help us further develop and/or refine
this policy.

5. DISCUSSION.

a. General Information - The following paragraphs discuss details related to the program we
envision for handling design, fabrication, installation, maintenance and inspection of deepwater
ports. Enclosures (1) through (4) incorporate the information presented in this discussion and
provide a framework which outlines the roles and responsibilities of involved parties throughout
different phases of a project. Participation is not mandatory. However, due to the scope and
complexity of many deepwater port projects, the evaluation and approval process can be greatly
facilitated with the involvement of third party technical specialists. Those agreeing to participate
would be expected to follow the guidance provided.

b. Applicability - All DWP operators subject to the rules effective January 6, 2004.
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¢. Definitions - The following definitions, derived from the Code of Federal Regulations (CFRs), are
applicable:

(1) Operator - means the person who is licensed under 33 U.S.C. 1503 to own, construct, and
operate a deepwater port, or the person’s designee.

(2) Certifying Entity (CE) - means an individual or organization, other than the operator,
accepted by Commandant (G-MSO) to perform tasks on behalf of the Coast Guard such as
reviewing plans and calculations for construction of deepwater ports, conducting
inspections, witnessing tests, and certifying that systems and/or components associated
with deepwater ports are safe and suitable for their intended purpose.

d. Nomination of CE - For each deepwater port, the operator may nominate a CE for Coast Guard
approval. The nominee must be capable of performing all tasks normally performed by the Coast
Guard throughout the project from concept review to final certification. Operators must formally
notify the Coast Guard of their proposed choice of a CE and must submit a nomination letter to

Commandant (G-MSO-5) for acceptance. Nomination letters should be submitted as early as
possible and shall include the following:

(1) Name and address of the nominated individual or organization;
(2) Size and type of the nominee’s organization or corporation;

(3) Previous experience as a CE, Certified Verification Agent (CVA), or similar third-party
representative;

(4) Experience in design, fabrication, or installation of fixed offshore oil and gas platforms,

similar fixed, floating or gravity based structures, and project related structures, systems and
equipment;

(5) Technical capabilities (including professional certifications and organizational memberships)
of the nominee or the primary staff to be associated with the certifying functions for the
specific project;

(6) In-house availability of, or access to, appropriate technology (i.e., computer modeling
programs and hardware, and testing materials and equipment);

(7) Ability to perform and effectively manage certifying functions, inspections, and tests for the
specific project considering current resource availability;

(8) Previous experience with regulatory requirements and procedures;

(9) A statement signed by the chief officer of the organization or the chief officer's representative
that the nominee —
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a) Is not owned or controlled by the designer, manufacturer, or supplier of the system and its
subsystems of the equipment or material to be inspected or tested under regulations

applicable to this deepwater port or any manufacturer of similar equipment or material;
and

b) That an official representative of the Coast Guard is allowed access upon request to the
place where tests and inspections take place, to verify the information submitted in the
application, or to witness tests and inspections;

(10) The level of work to be performed by the nominee; and
(11) A list of documents and certifications to be furnished to the Coast Guard by the nominee.

. Pre-Acceptance Interview - Nominees, unless previously accepted for similar projects, must be
interviewed by the Coast Guard for the purpose of assessing the scope of their abilities.
Nominees should provide a presentation detailing their ability to perform actions on behalf of the
Coast Guard. Required actions include but are not limited to evaluating proposed design
standards; conducting plan review; drafting plan approval letters and related correspondence;
maintaining records; drafting action plans; evaluating alternative systems and designs; verifying
design compliance; assessing existing structures; evaluating novel concepts; certifying systems
and equipment; performing inspections; verifying adequacy of materials; witnessing tests;
conducting quality assessments; evaluating risk; and communicating information to the Coast
Guard. The presentation shall take place at Coast Guard Headquarters in Washington, D.C. and
include Commandant (G-MSO-5), and the Marine Safety Center (MSC). The nominee is expected
to be familiar with the project and should be prepared to briefly answer questions about handling
the project on behalf of the Coast Guard. Additionally, the nominee should identify any areas of
concern and discuss their initial impression of the project.

Coast Guard Acceptance of Nominee - Commandant (G-MSO-5) shall consult with the MSC and
provide a letter to the operator and the nominee indicating their decision to either accept or reject
the nominee to act on their behalf. If accepted, the nominee shall be designated as the CE for the
Coast Guard on the project.

- Initial Presentation and Periodic Meetings - Prior to the start of the design review phase, CEs shall
provide an initial presentation to the Coast Guard outlining details of their plans for handling the
project and interacting with the Coast Guard. Primary focus of the initial meeting will be
concentrated on identifying various phases of the project (i.e. design, fabrication, installation,
testing, etc.), establishing dates and timelines, designating points of contact, and discussing
project specific details. CEs will be required to submit an action plan to the Coast Guard for each
phase of the project detailing their plans for interacting with and acting on behalf of the Coast
Guard. Action plans for the design phase should be submitted at the initial meeting. Action plans
for other phases of the project should be submitted at least 60 days prior to the date the phase is
scheduled to begin. The MSC will review and approve action plans for the design phase based on
the requirements of Enclosure (1). All other action plans will be reviewed and approved by
Commandant (G-MSO-5). Guidance for the fabrication and installation phases is provided in
Enclosures (2) and (3). Periodic meetings between the CE and the Coast Guard are recommended
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prior to the start of each major phase to identify and discuss details. Meetings and presentations
shall normally take place at Coast Guard Headquarters in Washington, D.C. and will include

Commandant (G-MSO-5) and the Marine Safety Center. As necessary, Commandant (G-MSO0-5)
will involve the cognizant COTP/OCMILI.

. Design Standards - All structures, systems, and components of a deepwater port must be
designed, fabricated, installed, and maintained in accordance with the performance standards
indicated in 33 CFR 149.625. CEs shall review the design standards proposed by the DWP
operator and provide a letter to the Coast Guard indicating their recommendation that the Coast
Guard either accept or reject the proposed standards. Guides for offshore LNG terminals
developed by recognized classification societies such as the American Bureau of Shipping (ABS),
Det Norske Veritas (DNV), and Lloyd’s Register (LR) provide adequate guidance for safe design
and may be utilized as the basis for an overall design of a DWP. Though the Coast Guard expects
most will choose to apply guidelines or rules developed by a recognized class society, each
applicant is free to identify and propose the industry recognized standards they feel are most
applicable to their particular design. Deepwater ports certified to be designed, fabricated,

installed, and maintained according to class guidelines will be recognized as meeting compliance
with this part.

Drawings and Specifications - In lieu of submitting construction drawings to Commandant G-M,
as required by 33 CFR 149.615, the DWP operator shall provide a list of all drawings necessary
for construction to the CE, the MSC, and Commandant (G-MSO-5). The CE shall review the list
of drawings provided by the operator, identify critical systems, structures, and/or components, and
request that the operator send such plans to the CE for review and approval. In addition to
bearing the seal of a registered professional engineer as required by 33 CFR 149.615(b), each
drawing must identify the baseline design standard(s) used as the basis for design, and contain, or
be supplemented with, sufficient information to permit a comprehensive review. The CE shall
inform the MSC of plans they have requested for review and coordinate with the MSC throughout
the review process as indicated in Enclosure (1). If necessary, Commandant (G-MSO-5) may
request that the CE conduct a review of plans not previously identified. As indicated in Enclosure
(1), the MSC may conduct oversight on selected plans.

Reports - The CE shall provide periodic reports to the Coast Guard throughout various phases of
the project. Details of information required during the Fabrication and Installation phase are
contained in Enclosures (2) and (3). Prior to initial operation, the CE shall provide the Coast
Guard with a final report attesting that the Deepwater Port and all associated components were
satisfactorily tested and have been designed, fabricated, and installed according to Professional
Engineer certified plans and is suitable for its intended purpose.

. Certification - The CE shall provide documents to the cognizant Coast Guard Officer in Charge of
Marine Inspection (OCMI) certifying that all major components and critical systems of the DWP
are safe and suitable for their intended service and comply with the requirements outlined in 33
CFR Subchapter NN. Major components and critical systems may include but are not limited to
all fixed, floating, or gravity based structures; cryogenic piping systems; LNG storage tanks;
containment systems; vaporizers; liquefaction systems; loading arms; skid-mounted systems;
control and safety systems; flare systems; cranes; lifesaving; firefighting; navigation aids; and
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personnel accommodations. Annual certification shall be provided to the OCMI attesting that all
components of the Deepwater Port are being operated and maintained according to the original
design standards and are safe and suitable for continued service. Annual certification may be

provided by the original CE, a recognized class society, or a registered professional engineer
acceptable to the cognizant OCML

Maintenance - The operator of each DWP is responsible for ensuring that their DWP is
maintained and operated in a safe manner. In addition to the items listed in 33 CFR 150.15(n),
operators shall develop maintenance programs for all structures, systems, and/or components of
the DWP identified by the CE or the Coast Guard as being critical for the protection of personnel
or the environment. Maintenance programs should be based on original design standards, guides,
or manufacturer’s recommendations and shall be submitted to the CE for review. Upon
completion of the review, the CE shall provide a recommendation to the cognizant OCMI that the
Coast Guard accept, reject, or request modification of the operator’s maintenance program. The
OCMI will review and comment on the maintenance program and CE recommendations and
forward the maintenance program and comments to Commandant (G-MSO-5) for review and

approval. Once approved, the maintenance program will form part of the DWPs operations
manual.

- Inspection - Inspection requirements for DWPs are outlined in 33 CFR 150.100 and 150.105.
Unmanned structures, including systems and components connected to unmanned structures, are
considered part of the DWP. As such, they are also subject to inspection as outlined in 33 CFR
150.100. Operators shall develop an inspection program which addresses procedures for
conducting periodic inspections covering all aspects of the DWP. Inspection programs should be
based on original design standards, guides, or manufacturer’s recommendations and shall be
submitted to the CE for review. Upon completion of the review, the CE shall provide a
recommendation to the cognizant OCMI that the Coast Guard accept, reject, or request
modification of the operator’s inspection program. The OCMI will review and comment on the
inspection program and CE recommendations and forward the inspection program and comments
to Commandant (G-MSO-5) for review and approval. Once approved, the inspection program
will form part of the DWPs operations manual.

. Pipelines - The Department of Transportation (DOT) Office of Pipeline Safety (OPS), in
cooperation with the Department of Interior (DOI) Minerals Management Service (MMS), will be
responsible for regulating offshore pipelines and/or permitting pipeline Rights-of-Way (ROW)
associated with deepwater ports. Pipelines shall be designed, fabricated, installed, and
maintained in accordance with DOT regulations found in 49 CFR Part 192 or Part 195 based on
transported commodity. As applicable, pipelines shall meet DOI’s regulations found in 30 CFR
Subpart J pertaining to ROW permits. The Coast Guard will maintain responsibility for review
and approval of pipelines, risers, and components located between the discharge point of a
Pipeline End Manifold (PLEM) up to and including Single-Point Moorings (SPM), Floating
Storage and Regasification Units (FSRU) or other floating marine terminal. Pipelines and risers
on fixed structures will be regulated by DOT and DOI pursuant to their respective authorities.
Commandant (G-MSO-5) will consult with DOT and DOI on issues related to pipelines for DWP
projects and may request assistance in other areas where DOT and DOI have established federal
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regulations, policy, and expertise. Operators should contact DOT and DOI regional offices for
guidance related to pipeline plan submission and requirements applicable to their specific project.

o. Fixed Structures (New and Existing) - New and existing fixed OCS structures which are proposed
for use as component of a DWP will be reviewed and approved jointly by the Coast Guard and the
MMS. These structures must be designed, fabricated, installed, and maintained in accordance
with the requirements outlined in American Petroleum Institute RP-2A, 21° Edition. Operators
desiring to use existing structures must provide original design information, survey reports, recent
structural analysis, and other related information which demonstrates the existing structure is safe
for its intended purpose. Plans and information for new and existing structures shall be sent to the
MSC and the MMS regional office nearest to where the structure is or will be located. The MSC
will work with Commandant (G-MSO-5) to coordinate issues related to fixed platforms.

6. DISCLAIMER. While the guidance contained in this document may assist the industry, public, Coast
Guard and other Federal and State regulators in applying statutory and regulatory requirements, the
guidance is not a substitute for applicable legal requirements; nor is it a regulation itself. Thus, it is
not intended to nor does it impose legally binding requirements on any party, including Coast Guard,
other federal agencies, states or the regulated community.

7. QUESTIONS. Questions, comments, and suggested changes may be directed to Commandant (G-

MSO0-5) at (202) 267-0578.
-
J . (11/. m«o«v

T. H. GILMOUR
Rear Admiral, U.S. Coast Guard
Assistant Commandant for Marine Safety, Security
and Environmental Protection

Encl: (1) Deepwater Port (DWP) Guidance - Design Phase
(2) Deepwater Port (DWP) Guidance - Fabrication Phase
(3) Deepwater Port (DWP) Guidance - Installation Phase
(4) Deepwater Port (DWP) Guidance - Maintenance and Inspection

NON-STANDARD DISTRIBUTION
B:a Commandant G-LMI, G-MOC, G-MSE
C:m Marine Safety Center
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Deepwater Port (DWP) Guidance — Design Phase

PURPOSE. This document outlines roles and responsibilities of the Marine Safety Center
(MSC), Commandant (G-MSO-5), DWP operators, Coast Guard accepted Certifying Entities
(CE), and local Coast Guard Marine Safety Offices during the design phase of DWP projects.

APPLICABILITY. DWP operators, Coast Guard accepted CEs, and applicable Coast Guard
Offices.

DISCUSSION. DWPs must be designed in accordance with approved plans which meet
applicable state and federal laws and are based on recognized industry standards and
specifications. To verify this is accomplished, DWP operators may utilize the services of a CE.
The CE will serve as an independent party acting on behalf of the Coast Guard to verify DWP
structures, components, and/or systems are designed to acceptable recognized industry design

standards and specifications. The Coast Guard will conduct oversight to ensure the CE is
fulfilling their duties.

ACTION. DWP operators, Coast Guard accepted CEs, and applicable Coast Guard Offices are
encouraged to follow the procedures set forth in this document.

Construction Drawing Lists:

A. OPERATOR- The operator shall provide the CE, the MSC, and Commandant (G-MSO-
5) with a list of construction drawings required for constructing the DWP.

B. CE- The CE shall review the operator’s list of construction drawings and identify the
drawings the operator must submit to the CE for review. The CE shall provide
Commandant (G-MSO-5) and the MSC with a copy of the list for their determination of
whether additional plans should be reviewed by the CE. At a minimum, drawings
requiring CE review shall include:

i.  Fire fighting

ii.  General arrangements

ili. LNG Storage and Containment systems

iv.  Fire detection

v.  Gas detection

vi. Egress

vii. Lifesaving

viii. Re-gasification and/or Liquefaction systems
ix. Emergency power

X.  Emergency shutdowns

xi. Hazardous area classification

xii. Structures (Fixed, Floating, or Gravity-Based)

C. MSC- The MSC will review the operator’s list of construction drawings and the CE’s
request for drawings and determine if the scope of review performed by the CE will be
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sufficient. MSC will provide comments related to the scope of the CE’s review to
Commandant (G-MSO-5).

D. COMDT- Commandant (G-MSO-5) will review the operator’s list of construction
drawings, list of plans to be reviewed by the CE, and comments provided by the MSC to
determine if scope of plan review will be sufficient. If necessary, Commandant (G-

MSO-5) will confer with the MSC and request that the CE perform additional plan
review.

Detailed Design Basis Document:

A. OPERATOR- In conjunction with the list of plans submitted in item 1, the operator shall
submit to Commandant (G-MSO-5), through the CE and the MSC, a detailed design basis
document for review and approval. The design basis document shall identify all baseline
design standards, regulations, rules and/or codes used to design each structure, system, or
component associated with construction of the DWP and shall identify the key
parameters used in design.

B. CE- The CE shall review the operator’s detailed design basis document and shall work
with the operator to construct a document suitable for submission to the Coast Guard for
approval. Upon completion, the CE shall forward the document to the MSC and
Commandant (G-MSO-5) with a recommendation that the Coast Guard accept, reject, or
request modification of the operator’s detailed design basis document.

C. MSC- The MSC will evaluate the operator’s detailed design basis document and
recommendations provided by the CE. Upon completion, the MSC will provide
comments to Commandant (G-MSO-5).

D. COMDT- Commandant (G-MSO-5) will review and approve the operator’s detailéd
design basis document considering recommendations of the CE and comments provided
by the MSC.

Design Phase Action Plan:

A. CE- Prior to the start of plan review and submission of plans, the CE shall submit a
design phase action plan to the MSC and Commandant (G-MSO-5) for approval. The
plan shall include the following:

i. A list of structures, systems, or components of the DWP, the CE considers
critical, or having special interest with regard to safety.

ii. Anticipated submission schedule and project timeline.

iii. Proposed method of providing the Coast Guard access to all drawings/analyses.

iv. Proposed method of communicating progress of design review, approving plans,
tracking comments, retaining records, and other related administrative matters.
As described in Marine Safety Center Technical Note (MTN) 04-03, Change 1,
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the MSC has a process for receiving third party notifications, but is willing to
discuss proposals involving other methods.
v. Proposed method(s) for verifying comments or conditions of approval are met.
vi. Other items the CE considers necessary for the best interest of the Coast Guard.

B. COMDT- Commandant (G-MSO-5) will review the design phase action plan submitted
by the CE and provide comments to the MSC.

C. MSC- The MSC will review and approve the CE’s design phase action plan considering
comments provided by Commandant (G-MSO-5).

D. CE- The CE shall adhere procedures outlined in the approved design phase action plan.

E. MSC- The MSC will notify Commandant (G-MSO-5) if the CE fails to comply with the
MSC approved design phase action plan.

Submission of Drawings:

A. OPERATOR- The operator shall supply construction drawings, calculations, analyses,
and other information requested by the CE, the MSC, or Commandant (G-MSO-5). The
operator shall ensure construction drawings and specifications bear the seal, or a
facsimile imprint of the seal, of the registered Professional Engineer responsible for the
accuracy and adequacy of the material as specified in 33 CFR 149.615(b).

B. CE-The CE shall ensure that a registered Professional Engineer has reviewed and
stamped all plans submitted by the operator. Plans which do not bear PE seals, as
described in 33 CFR 149.615(b), shall be returned to the operator without action.

Plan Review:

A. CE- The CE shall ensure the proposed DWP has been designed:

i. To the standard(s) approved by the Coast Guard.

ii. Inaccordance with the applicable provisions of 33 CFR Subchapter NN,
conditions of the license, and applicable State and Federal laws.

iii. To factors of safety adequate for all intend operations and environmental
conditions to which the DWP may be subject to in service.

The CE shall consider and use good engineering practice in conducting an independent
assessment of the adequacy of hazard and reliability studies, structural components,
safety systems, process and regasification equipment, hazardous area classifications,
general arrangements, structural fire protection, gas & fire detection systems, fire

fighting equipment, and other areas specifically requested to be reviewed by the MSC or
Commandant (G-MSO-5).
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The CE shall evaluate the environmental data, load determinations, stress analyses,

material designations, soil and foundation conditions, safety factors, and other relevant
data and assumptions used in the design.

B. MSC- The MSC will conduct oversight, as necessary, to ensure the CE is adequately
fulfilling their responsibilities described in this document. The focus of the MSC
oversight will likely vary between different DWP’s and will normally be determined by
the specific design considerations and features associated with each DWP. Drawings the

Coast Guard requires the CE to review are likely to be the primary focus of oversight by
the MSC.

Plan Review Correspondence:

A. CE- The CE shall ensure Commandant (G-MSO-5), the MSC, and cognizant Officer in
Charge of Marine Inspection (OCMI) receive copies of formal correspondence related to
DWP plan approval (e.g., approval letters, condition lists for approval, and letters or other
correspondence related to closing conditions listed with the approval letter).

B. MSC- The MSC will communicate results of all oversight, directly to the CE, following
either an acceptable communications plan proposed by the CE or the procedures
identified in Marine Safety Center Technical Note (MTN) 04-03, Change 1. The MSC
will copy Commandant (G-MSO-5) and the OCMI on correspondence related to DWP
design and plan review.

C. OCMI- The OCMI will copy Commandant (G-MSO-5) and the MSC on correspondence
related to DWP design and plan review.

D. OPERATOR- The operator shall ensure changes or modifications necessary to satisfy
comments generated by the CE, or the MSC while conducting plan review or oversight,
are made in a timely manner.

E. CE- The CE shall provide Commandant (G-MSO-5), the MSC, and/or the cognizant
OCMI with copies of approved plans upon request.

Special Requests (i.e., Equivalencies, Exemptions, Use of Alternate Design Standards or
Modified Standards):

A. OPERATOR- The operator shall submit requests for equivalency, requests for
exemptions, requests to use alternate design standards and requests to deviate from
accepted design standards to Commandant (G-MSO-5) through the CE and the MSC.

B. CE- The CE shall evaluate operator requests for equivalency, requests for exemption,
requests to use alternate design standards or requests to deviate from accepted design
standards and shall forward such requests to Commandant (G-MSO-5) through the MSC
with a recommended action.
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C. MSC- The MSC shall evaluate operator requests for equivalency, requests for exemption,
requests to use alternate design standards or requests to deviate from accepted design
standards and shall forward such requests to Commandant (G-MSO-5) with comment.

D. COMDT- Commandant (G-MSO-5) will review and approve: design standards; detailed
design basis documents; operator requests for equivalency; requests for exemption;
requests to use alternate design standards; and requests to deviate from accepted design
standards based on recommendations of the CE and comments provided by the MSC.

Interim Reports:

A. CE- The CE shall provide interim reports to the Coast Guard throughout the design
phase. Content of the interim report(s) shall be agreed upon between the MSC and the

CE prior to the start of the design phase. Copies of the interim report shall be provided to
MSC, Commandant (G-MSO-5), and the cognizant OCMI.

B. OCMI- The OCMI will review the CE’s interim reports and provide comments to
Commandant (G-MSO-5) and the MSC.

C. COMDT- Commandant (G-MSO-5) will review the CE’s interim reports and provide
comments to the MSC.

D. MSC- The MSC will accept or reject the CE’s interim reports.

Final Reports:

A. CE- Prior to start of fabrication, but not more 30 days upon completion of the design
phase, the CE shall prepare a final report which summarizes the material reviewed and
approved by the CE and provides a recommendation that the Coast Guard either accept,
request modification(s), or reject the proposed design. In addition, the report shall include
the particulars of how, by whom, and when the independent review was conducted and
any special comments considered necessary. Copies of the report shall be provided to the
MSC, Commandant (G-MSO-5), and the cognizant OCMI. Note: In some cases, it may
be necessary to handle various aspects of a project independently. For instance, design,
fabrication, and installation of gravity based structures may be handled independently of
other systems and structures associated with the project. Content of the final report(s)
shall be agreed upon between the MSC and the CE prior to the start of the design phase.

B. OCMI- The OCMI will review the CE’s final report(s) and provide comments to
Commandant (G-MSO-5) and the MSC. ‘

C. COMDT- Commandant (G-MSO-5) will review the CE’s final report(s) and provide
comments to the MSC.

D. MSC- The MSC will accept or reject the CE’s final report(s).
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General Items:

A. MSC- A copy of Marine Safety Center Technical Note (MTN) 04-03, Change 1, can be
obtained on the World Wide Web at: http://www.uscg.mil/hg/msc/mtns.htm.

B. COMDT- Commandant (G-MSO-5) will act as liaison between all involved parties.
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Deepwater Port (DWP) Guidance - Fabrication Phase

PURPOSE. This document outlines roles and responsibilities of the Marine Safety Center
(MSC), Commandant (G-MSO-5), DWP operators, Coast Guard accepted Certifying Entities

(CEs), and local Coast Guard Marine Safety Offices during the fabrication phase of DWP
projects. '

APPLICABILITY. DWP operators, Coast Guard accepted CEs, and applicable Coast Guard
offices.

DISCUSSION. DWPs must be fabricated in accordance with approved plans and procedures.
To verify this is accomplished, DWP operators may utilize the services of a CE. The CE will
serve as an independent party acting on behalf of the Coast Guard to verify and certify DWP
structures, components, and/or systems are fabricated to the approved plans and design
specifications. To ensure the CE is fulfilling their duties, the Coast Guard will conduct oversight.

ACTION. DWP operators, Coast Guard accepted CEs, and applicable Coast Guard Offices are
encouraged to follow the procedures set forth in this document.

Note: The terms fabrication and construction are used interchangeably in this document.

Construction Procedures:

A. OPERATOR- The operator shall submit detailed construction procedures to the Coast
Guard through the CE and MSC for review and approval. Construction procedures shall
be based on the proposed procedures submitted as part of the DWP license application
outlined in 33 CFR 148.105(v), but shall contain greater detail.

B. CE- The CE shall review the operator’s construction procedures and forward a copy of
the procedures to Commandant (G-MSO-5) and the MSC with comments and a
recommendation that the Coast Guard approve, disapprove, or request modification of the
operator’s construction procedures.

C. MSC- The MSC will review the operator’s construction procedures and provide
comments to Commandant (G-MSO-5).

D. COMDT- Commandant (G-MSO-5) will review and approve the operator’s construction
procedures based on recommendations of the CE and comments provided by the MSC.

E. OPERATOR- The operator shall ensure the DWP is constructed according to approved
plans and safe engineering practices.
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Fabrication Phase Action Plan:

A. CE- The CE shall submit a fabrication phase action plan to Commandant (G-MSO-5) and

the MSC for review and approval. The action plan shall provide details of the CEs
involvement and must include the following:

i.  Discussion of Roles and Responsibilities.

ii.  Alist of structures, systems, or components of the DWP the CE will monitor
during fabrication.

iii.  The location(s) where fabrication is to take place.

iv. A list of milestones expected during fabrication which the CE believes may be
of particular interest to the Coast Guard.

v.  Anticipated fabrication schedule.

vi.  Qualifications and experience of CE inspection personnel.

vil. Proposed method(s) for communicating with the Coast Guard.

viii. Proposed reports and timeline for submission of reports.

ix.  Proposed method(s) for retaining records and handling other related
administrative matters.

B. MSC- The MSC will review the CEs fabrication phase action plan and provide comments
to Commandant (G-MSO-5).

C. COMDT- Commandant (G-MSO-5) will review and approve the CEs fabrication phase
action plan.

Inspections and QOversight:

A. COMDT- Commandant (G-MSO-5) will coordinate periodic oversight inspections with
personnel from the MSC and cognizant Officer in Charge of Marine Inspection (OCMI)
as needed throughout the fabrication phase.

B. MSC- The MSC will support Commandant (G-MSO-5) and Coast Guard field units in
conducting periodic oversight.

C. OCMI- The cognizant OCMI will support Commandant (G-MSO-5) and/or the MSC in
conducting periodic oversight. Note: The discretion of the OCMI to attend any aspect of
construction is not limited by any guidance provided by this NVIC.

D. CE- The CE shall carry out inspections and witness necessary tests throughout fabrication
to ensure that the DWP is constructed according to approved plans and accepted
standards. The CE shall notify Commandant (G-MSO-5) and the cognizant OCMI in
advance of approaching project milestones and designated inspections to permit Coast
Guard personnel opportunity for attendance.
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Modifications or Changes:

A. OPERATOR- The operator shall submit requests to modify or change previously
approved plans or drawings to the CE for review and approval.

B. CE- The CE shall review, approve, and document requests by the operator to modify or
change previously approved plans or drawings. However, if the CE determines the
modification or change will affect the status of an approval issued by the Coast Guard or
accepted by the Coast Guard through the CE, the CE shall consult with Commandant (G-
MSO-5) prior to approving the change or modification. The CE shall document and
require the operator to submit requests for any modifications or changes to previously
approved plans, drawings, or design standards which the CE identifies in the field.

C. COMDT- Commandant (G-MSO-5) will consult with the CE on modifications or
changes to previously approved plans or drawings brought to their attention by the CE.
Commandant (G-MSO-5) will consult with the MSC for technical assistance or defer
approval of modifications or changes to the MSC.

D. MSC- The MSC will provide technical assistance to Commandant (G-MSO-5) and may
review and approve modifications or changes upon request of Commandant (G-MSO0-5).

Interim Reports:

A. CE- The CE shall provide interim reports to Commandant (G-MSO-5), the MSC, and the
cognizant OCMI as outlined in the approved fabrication phase action plan. Interim
reports shall address the following items, as applicable:

1. Inspections conducted and tests witnessed.
il. Quality control and assessment of fabricator’s Quality Assurance
Program.

iii.  Evaluation of fabrication site facilities.

iv.  Material quality, identification and tracking methods.

V. Adherence with construction procedures.

vi.  Adherence with specified tolerances.

vii.  Welding and weld procedure qualification and tests.

viii. Repair procedures.

ix.  Installation of corrosion-protection systems and splash-zone protection.

X. Erection procedures to ensure that overstressing of structural members
does not occur and structural members are not damaged.

xi.  Alignment procedures.

xii.  Dimensional check of the critical structures (i.e., GBS’s, fixed platforms,
etc.)

xiii.  Status of quality-control records at various stages of fabrication.

B. OCMI- The OCMI will review the CEs interim reports and provide comments to
Commandant (G-MSO-5) if necessary.
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C. MSC- The MSC will review the CEs interim reports and provide comments to
Commandant (G-MSO-5) if necessary.

D. COMDT- Commandant (G-MSO-5) will accept or reject the CEs interim reports.

Final Report:

A. CE- Prior to installation, but not more than 30 days after fabrication is complete, the CE
shall provide a final report to the Coast Guard covering the adequacy of the entire
fabrication phase giving details of how, by whom, and when the independent monitoring
activities were conducted and providing any special comments considered necessary.
The final report need not cover specific details of fabrication already included in interim
reports, but should provide a comprehensive overview of all activities performed. The
final report shall describe the CEs activities during fabrication, summarize their findings,
and contain a confirmation or denial of compliance with the design specifications and the
approved fabrication plan, and a recommendation that the Coast Guard accept or reject
fabrication of the DWP. Final reports shall be submitted to Commandant (G-MSO0-3),
the MSC, and the cognizant OCMI.

B. OCMI- The OCMI will review the CEs final report and provide comments to
Commandant (G-MSO-5) if necessary.

C. MSC- The MSC will review the CEs final report and provide comments to Commandant
(G-MSO-5) if necessary.

D. COMDT- Commandant (G-MSO-5) will accept or reject the CEs final report.

General Iltems:

A. CE- The CE shall handle information in the strictest confidence and shall not release

information to persons, other than official Coast Guard personnel, without the consent of
the of the DWP operator.

B. CE- Individuals or organizations acting as a CE for a particular project shall not function
in any capacity other than that of a CE for that specific project. Whenever activities
would create a conflict, or the appearance of a conflict of interest, the CE shall notify
Commandant (G-MSO-5).

C. MSC- The MSC will provide technical assistance to Commandant (G-MSO-5) and Coast
Guard field units as needed.

D. COMDT- Commandant (G-MSO-5) will act as liaison between all involved parties.
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Deepwater Port (DWP) Guidance — Installation Phase

PURPOSE. This document outlines roles and responsibilities of the Marine Safety Center
(MSC), Commandant (G-MSO-5), DWP operators, Coast Guard accepted Certifying Entities

(CE’s), and local Coast Guard Marine Safety Offices during the installation phase of DWP
projects.

APPLICABILITY. DWP operators, Coast Guard accepted CE’s, and applicable Coast Guard
Offices.

DISCUSSION. All components of a DWP must be installed safely and in accordance with
accepted standards. To verify this is accomplished; DWP operators may utilize the services of a
CE. The CE will serve as an independent party acting on behalf of the Coast Guard to verify
installation is done safely and according to plan. To ensure the CE is adequately fulfilling their
duties, the Coast Guard will conduct oversight.

ACTION. DWP operators, Coast Guard accepted CE’s, and applicable Coast Guard Offices are
encouraged to follow the procedures set forth in this document.

Operator’s Installation Plan:

A. OPERATOR- The operator shall submit an installation plan to the Commandant (G-
MSO-5) for review and approval through the CE and the MSC. As far as practicable, the

installation plan shall be based on accepted standards such as API-RP-2A, WSD, 21%
Edition.

B. CE- The CE shall review the operator’s installation plan and forward the plan to
Commandant (G-MSO-5) and the MSC with comments and a recommendation that the
Coast Guard approve, disapprove, or request modification to the operator’s installation
plan. The CE shall ensure the installation plan conforms to accepted standards and safe
engineering practices.

C. MSC- The MSC will review the operator’s installation plan and provide comments to
Commandant (G-MSO-5).

D. COMDT- Commandant (G-MSO-5) will review and approve of the operator’s
installation plan.

Installation Phase Action Plan:

A. The CE shall submit an installation phase action plan to Commandant (G-MSO-5) and
the MSC for review and approval. The plan shall include the following:

i. Discussion of Role and Responsibility.

ii. A list of structures, systems, or components of the DWP, the CE will monitor
during installation.

iii. The location(s) where installation is to take place.
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iv. A list of milestones expected during installation which the CE believes may
be of particular interest to the Coast Guard.

V. Anticipated installation schedule.

Vi. Proposed method(s) for communicating with the Coast Guard.

vii. Proposed timeline for submission and content of interim reports.

viii.  Proposed method(s) for retaining records and handling other related
administrative matters.

B. MSC- The MSC will review the CE’s Installation Phase Action Plan and provide
comments to Commandant (G-MSO-5).

C. COMDT- Commandant (G-MSO-5) will review and approve of the CE’s Installation
Phase Action Plan.

Proper Notification:

A. OPERATOR- Prior to installation, the operator shall ensure proper notification is made to
the Coast Guard District Commander as outlined in 33 CFR 149.610 and to other
involved agencies if applicable.

Installation:

A. CE- The CE shall oversee installation of DWP structures to ensure they are installed in
accordance with the approved drawings and Coast Guard approved installation plan. The
CE shall oversee all functions related to the installation of structures for the DWP and
shall apply good engineering practice in conducting an independent assessment of the
adequacy of the installation activities. The following parts of the installation process, as
appropriate, shall be witnessed or verified by the CE:

i. Loadout of structures or components from the fabrication site(s).
ii.  Initial floatation of structures, if applicable.

iii.  Towing operations to the specified location(s).

iv.  Launch and uprighting operations at the specified location(s).

v.  Submergence operations.

vi.  Pile, skirt, and/or anchor installations.

vii. Deck, component and/or system installations.

The CE shall review towing records and procedures, conduct an onsite survey after
transportation to the approved location, inspect and witness installation of structures and
determine if the structures have been installed at the approved location in accordance
with the approved design and the installation plan. The CE shall observe installation
activities, spot-check equipment and on-site construction, verify procedures and
recordkeeping requirements, as necessary, to determine compliance with the approved
plans, and immediately report to Commandant (G-MSO-5) and the operator any
discrepancies or damage to structural members.
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B. COMDT- Commandant (G-MSO-5) will coordinate periodic oversight inspections with
personnel from the MSC and cognizant Officer in Charge of Marine Inspection (OCMI)
as needed throughout the installation phase.

C. MSC- The MSC will support Commandant (G-MSO-5) and Coast Guard field units in
conducting periodic oversight.

D. OCMI- The cognizant OCMI will support Commandant (G-MSO-5) and the MSC in
conducting periodic oversight.

Modifications or Changes:

A. OPERATOR- The operator shall submit requests to modify or change the approved
operator installation plan to Commandant (G-MSO-5) through the CE and the MSC.

B. CE- The CE shall evaluate operator requests to modify or change the approved operator
installation plan and shall forward such requests with a recommendation to Commandant
(G-MSO-5) and the MSC.

C. MSC- The MSC shall evaluate operator requests to modify or change the approved
operator installation plan and provide comments to Commandant (G-MSO-5).

D. COMDT- Commandant (G-MSO-5) will review and approve requests to modify or
change the approved operator installation plan.

E. CE- The CE shall report modified installation procedures or deviations from approved
installation plans noted in the field to Commandant (G-MSO-5) and the MSC.

F. OPERATOR- The operator shall update operator installation plans to reflect
modifications or changes approved by the Coast Guard.

Final Tests and Certification:

A. CE- Upon final installation of structures, components, and/or systems of the DWP, the
CE shall witness necessary tests to determine suitability for service. Upon successful
completion of tests, the CE shall provide documents certifying that the structures,
components, and/or systems of the DWP have been designed, fabricated, and installed in
accordance with their approved plans and are safe and suitable for their intended service.
Certifying documents shall be provided to the cognizant OCMI, and Commandant (G-
MSO0-5).

Interim Reports:

A. CE- The CE shall submit interim reports to Commandant (G-MSO-5), the MSC, and the
cognizant OCMI at intervals agreed upon by Commandant (G-MSO-5) based on the
scope of the project.
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B. OCMI- The OCMI will review the CE’s interim reports and provide comments to
Commandant (G-MSO-5) if necessary.

C. MSC- The MSC will review the CE’s interim reports and provide comments to
Commandant (G-MSO-5) if necessary.

D. COMDT- Commandant (G-MSO-5) will accept or reject the CE’s interim reports.

Final Report:

A. CE- Prior to operation, but not more than 30 days after installation is complete, the CE
shall submit a final report covering the adequacy of the entire installation phase giving
details of how, by whom, and when the independent monitoring activities were conducted
and providing any special comments considered necessary. The final report shall describe
the CE's activities during the installation process, summarize the findings, contain a
confirmation or denial of compliance with the approved installation plan, and a
recommendation to accept or reject the installation. The report shall be submitted to the
MSC, Commandant (G-MSO-5), and the cognizant OCMI.

B. OCMI- The OCMI will review the CE’s final report and provide comments to
Commandant (G-MSO-5) if necessary.

C. MSC- The MSC will review the CE’s final report and provide comments to Commandant
(G-MSO-5) if necessary.

D. COMDT- Commandant (G-MSO-5) will accept or reject the CE’s final report.
General Items:

A. CE- The CE shall handle information in the strictest confidence and shall not release
information to persons, other than official Coast Guard personnel, without the consent of
the of the DWP operator. CE- Individuals or organizations acting as a CE for a particular
project shall not function in any capacity other than that of a CE for that specific project.

Whenever activities would create a conflict, or the appearance of a conflict of interest, the
CE shall notify Commandant (G-MSO-5).

B. MSC- The MSC will provide technical assistance to Commandant (G-MSO-5) and Coast
Guard field units as needed.

C. COMDT- Commandant (G-MSO-5) will act as liaison between all involved parties.
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Deepwater Port (DWP) Guidance — Maintenance and Inspection

PURPOSE. This document outlines procedures for developing a maintenance and inspection
program for DWP’s and outlines roles and responsibilities of Commandant (G-MSO0-5), DWP
operators, Coast Guard accepted Certifying Entities (CE’s), and local Coast Guard Marine Safety
Offices during development and implementation of the maintenance and inspection program.

APPLICABILITY. DWP operators, Coast Guard accepted CE’s, and applicable Coast Guard
Offices.

DISCUSSION. The operator of each DWP is responsible for ensuring that their DWP is
maintained and operated in a safe manner. Recognizing that maintenance and inspection are
important elements which help to minimize the risk of accidents and equipment failures, the
Coast Guard requires all DWP operators to develop comprehensive maintenance and inspection
programs based on codes and standards used for construction and tailored for their specific
DWP. To verify this is accomplished, DWP operators may utilize the services of a CE. The CE
will serve as an independent party acting on behalf of the Coast Guard to work with the DWP
operator and verify maintenance and inspection programs are developed according to approved
design standards, codes, and/or OEM recommendations.

ACTION. DWP operators, Coast Guard accepted CE’s, and applicable Coast Guard Offices are
encouraged to follow the procedures set forth in this document.

Maintenance Program:

A. OPERATOR- The operator shall develop and submit a comprehensive program for
maintenance of the DWP to Commandant (G-MSO-5) through the CE and the cognizant
OCMI for review and approval. In developing a maintenance program, the operator shall
consider the systems identified in 33 CFR 150.15(n) and all other systems, structures, and
equipment relied upon for safe operation of the DWP or for protection of personnel or the
environment including pipelines and other components or structures of the DWP not
traditionally or wholly under jurisdiction of the Coast Guard. In developing a maintenance
program, the operator shall consider all design codes and standards used for construction of
the DWP, and any recommendations listed in equipment manufacturer’s operations manuals.
As far as practicable, operators shall model their programs upon recognized industry codes
and standards such as those provided by the International Safety Management (ISM) Code,
the American Petroleum Institute (API), recognized classification societies or other
recognized industry guidance. The operator shall retain maintenance records on the DWP, or
at another location agreed upon by the Coast Guard, and shall make maintenance records
available to the Coast Guard or other authorized inspectors upon request.

B. CE- The CE shall review the operator’s maintenance program and work with the operator to
develop a program suitable for submission to the Coast Guard for approval. Once a program
has been developed, the CE shall forward copies of the program to Commandant (G-MSO-5)
and the cognizant OCMI with a recommendation that the Coast Guard approve, disapprove,
or request modification to the operator’s maintenance program.
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C. OCMI- The OCMI shall review the operator’s maintenance program and forward comments
to Commandant (G-MSO-5).

D. COMDT- Commandant (G-MSO-5) will review and approve the operator’s maintenance
program.

Inspection Program:

A. OPERATOR- The operator shall develop and submit a comprehensive program for
inspection of the DWP to Commandant (G-MSO-5) through the CE and the cognizant OCMI
for review and approval. Inspection programs may include check lists, inspection books,
annual reports, and other guides which may be used by attending inspectors during
inspections. The operator shall consider all design codes and standards used for construction
of the DWP, and any recommendations listed in equipment manufacturer’s operations
manuals. As far as practicable, operators shall model their programs upon recognized
industry codes and standards such as those provided by the International Safety Management
(ISM) Code, the American Petroleum Institute (API), recognized classification societies or
other recognized industry guidance. The operator shall develop self-inspection reports
covering all components, systems, and structures associated with the DWP (including
unmanned structures) and shall submit reports to the cognizant OCMI annually with the
information outlined in 33 CFR 150.105.

B. OCMI- The OCMI shall conduct an onsite inspection prior to initial operation and biennially
thereafter. The scope of onsite inspections shall be to the level deemed necessary by the
OCMI. As indicated in 33 CFR 150.100, the OCMI may conduct inspections with or without
notice at any time deemed necessary. Inspections may be with or without advance notice and
may be done in conjunction with other Coast Guard activities at the port such as cargo
monitors and vessel exams.

C. OPERATOR- The operator shall retain inspection records on the DWP, or at another location
agreed upon by the Coast Guard, and shall make inspection records available to the Coast
Guard or other authorized inspectors upon request.

D. CE- The CE shall review the operator’s inspection program and work with the operator to
develop a program suitable for submission to the Coast Guard for approval. Once a program
has been developed, the CE shall forward copies of the program to Commandant (G-MSO-5)
and the cognizant OCMI with a recommendation that the Coast Guard approve, disapprove,
or request modification to the operator’s inspection program.

E. OCMI- The OCMI shall review the operator’s inspection program and forward comments to
Commandant (G-MSO-5).

F. COMDT- Commandant (G-MSO-5) will review and approve the operator’s inspection
program.
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