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SPECIAL NOTES

API publications necessarily address problems of a general nature. With respect to particular
circumstances, local, state, and federal laws and regulations should be reviewed.
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accuracy, completeness, or usefulness of the information contained herein, or assume any
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User’s of this Bulletin should not rely exclusively on the information contained in this docu-
ment. Sound business, scientific, engineering, and safety judgement should be used in
employing the information contained herein.

API publications may be used by anyone desiring to do so. Every effort has been made by
the Institute to assure the accuracy and reliability of the data contained in them; however, the
Institute makes no representation, warranty, or guarantee in connection with this publication
and hereby expressly disclaims any liability or responsibility for loss or damage resulting
from its use or for the violation of any authorities having jurisdiction with which this publi-
cation may conflict.

API publications are published to facilitate the broad availability of proven, sound engineer-
ing and operating practices. These publications are not intended to obviate the need for
applying sound engineering judgment regarding when and where these publications should
be utilized. The formulation and publication of API publications is not intended in any way
to inhibit anyone from using any other practices.

Any manufacturer marking equipment or materials in conformance with the marking
requirements of an API standard is solely responsible for complying with all the applicable
requirements of that standard. API does not represent, warrant, or guarantee that such prod-
ucts do in fact conform to the applicable API standard.

All rights reserved. No part of this work may be reproduced, stored in a retrieval system, or
transmitted by any means, electronic, mechanical, photocopying, recording, or otherwise,
without prior written permission from the publisher. Contact the Publisher, API Publishing
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FOREWORD

This Bulletin is under the jurisdiction of the API Subcommittee on Offshore Structures.

Nothing contained in any API publication is to be construed as granting any right, by impli-
cation or otherwise, for the manufacture, sale, or use of any method, apparatus, or product
covered by letters patent. Neither should anything contained in the publication be construed
as insuring anyone against liability for infringement of letters patent.

This document was produced under API standardization procedures that ensure appropriate
notification and participation in the developmental process and is designated as an API Stan-
dard. Questions concerning the interpretation of the content of this publication or comments
and questions concerning the procedures under which this publication was developed should
be directed in writing to the Director of Standards, American Petroleum Institute, 1220 L
Street, N.W., Washington, D.C. 20005. Requests for permission to reproduce or translate all
or any part of the material published herein should also be addressed to the director.

Generally, API Standards are reviewed and revised, reaffirmed, or withdrawn at least every
five years. A one-time extension of up to two years may be added to this review cycle. Status
of the publication can be ascertained from the API Standards Department, telephone (202)
682-8000. A catalog of API publications and materials is published annually and updated
quarterly by APIL, 1220 L Street, N.W., Washington, D.C. 20005.

Suggested revisions are invited and should be submitted to the Standards and Publications
Department, API, 1220 L Street, NW, Washington, D.C. 20005, standards@api.org.
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Interim Guidance for Assessment of Existing Offshore
Structures for Hurricane Conditions

1 Scope
1.1 PREFACE

Hurricane Ivan in 2004 and hurricanes Katrina and Rita in 2005 resulted in considerable damage and destruction to fixed
and floating facilities in the Gulf of Mexico (GOM). Several API committees are in the process of revising and updating
standards to incorporate learnings from these and other recent large intense storms like Opal (1995) as well as other
improvements to the industry’s understanding of hurricane risk which have occurred over the past 15 years. One major
change is a complete revision to the hurricane conditions presently contained in API RP 2A-WSD, 21st Edition, recogniz-
ing the higher level of hazard in certain parts of the GOM. Another is the revised understanding of the potential for local
wave-in-deck damage. While work on standards development continues, in the interim the following documents are being
issued to provide immediate guidance for the design and assessment of offshore Gulf of Mexico fixed and floating facili-
ties in hurricane conditions:

* API Bulletin 2INT-MET Interim Guidance on Hurricane Conditions in the Gulf of Mexico, May 2007.

« API Bulletin 2INT-DG Interim Guidance for Design of Offshore Structures for Hurricane Conditions, May 2007.

* API Bulletin 2INT-EX Interim Guidance for Assessment of Existing Offshore Structures for Hurricane Conditions,
May 2007.

The content of API Bull 2INT-MET is undergoing extensive review and evaluation. The final results are planned to be included in
a new, stand-alone document (API RP 2MET) that will contain the metocean conditions for use with other API design standards.
API RP 2MET will also serve as the basis for a revised U.S. Regional Annex in ISO 19901-1.

1.2 PURPOSE

API Bull 2INT-EX is being issued concurrently with API Bull 2INT-MET to give guidance, at a high level, on how to utilize the
updated hurricane winds, waves, surge and current conditions in API Bull 2INT-MET for the assessment of existing offshore
structures. The design of new permanent structures is contained in the companion API Bull 2INT-DG.

1.3 BACKGROUND

The hurricane metocean conditions presently contained in the 21st Edition of API RP 2A-WSD have not been updated
since 1993. Since that time, several major severe storms, most notably Opal (1995), Ivan (2004) and Katrina (2005), have
affected the Gulf, resulting in increases to local extremes in the areas affected by these storms. Most importantly, how-
ever, industry’s understanding of hurricane risk has continued to evolve. Strong evidence now exists for there being a
regional dependence for large, intense wave-making storms. Also, investigations into the underlying hurricane record,
HURDAT, used as the foundation for the industry’s storm hindcast database, have revealed that storms from the early
period of the database are probably biased low in terms of intensity.

API Bull 2INT-MET presents new hurricane conditions for four GOM regions: West, West Central, Central and East, all based on
the 1950 through 2005 period of the industry's hindcast database. Differences from hurricane conditions in API RP 2A-WSD,
21st Edition are most pronounced in the Central region; the updated deepwater 100-year return period significant wave height in
the Central region is 15.8 m (52 ft), in contrast with the 12 m (40 ft) value implied by API RP 2A-WSD. The differences are pri-
marily driven by the high frequency of intense storms experienced by this region, and to a lesser degree the elimination of the less
trusted (pre-1950) portion of the historical hindcast record. Conditions in the other three regions vary slightly from each other, but
are close to the values in API RP 2A-WSD.

The main objective of this Bulletin is to provide updated guidance for the use of hurricane metocean conditions in the GOM for
existing structures, particularly in the Central Region and its adjoining transition regions.
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1.4 APPLICABILITY
This document is intended to cover the design of the structural systems of the following types of offshore structures:

1. Steel template platforms and compliant towers.

2. Minimum non-jacketed and special structures (including caissons) defined in API RP 2A-WSD.
3. Tension Leg Platforms (TLPs).

4. Moored, floating platforms (semi-submersible shaped, spar shaped, ship shaped).

1.5 REFERENCE STANDARDS

This document is intended to explain how to use the content of API Bull 2INT-MET with existing structures designed to these
Recommended Practices (RP) and standards:

API

RP 2A-WSD  Planning, Designing and Constructing Fixed Offshore Platforms—Working Stress Design, 21st Edition,
December 2000 through Supplement 3, June 2007

RP 2FPS Recommended Practice for Planning, Designing and Constructing Floating Production Systems, 1st Edition,
March 2001

RP 2RD Design of Risers for Floating Production Systems (FPSs) and Tension-Leg Platforms (TLPs), 1st Edition, June
1998

RP 2SK Design and Analysis of Stationkeeping Systems for Floating Structures, 3rd Edition, October 2005

RP 2T Planning Designing and Constructing Tension Leg Platforms, 2nd Edition, August 1997

Bull 2TD Guidelines for Tie-downs on Offshore Production Facilities for Hurricane Season, 1st Edition, June 2006

These standards, have been actively applied in designs in U.S. waters, and include guidance, methods and criteria to apply met-
ocean conditions.

Nothing in this Bulletin is intended to suggest, recommend or endorse a relaxation of provisions in existing API Standards, which
remain in effect. The more severe of the metocean conditions in API Bull 2INT-MET or the metocean conditions in existing API
Standards should be applied, unless metocean conditions derived from a valid site specific investigation are used.

1.6 USE OF EXISTING ASSESSMENT RESULTS

Specific assessment approaches using structural analyses are described in this document. In many cases, results from an existing
assessment or structural analysis that was previously performed on the structure or a similar structure can be used in lieu of the
assessments described herein. In such cases, the previous studies should be representative of the structure’s current configuration
and condition.

1.7 LIMITATIONS

This Bulletin is applicable for existing offshore structures located in the Gulf of Mexico at the time of the publication of this Bul-
letin. The guidance in this document is not intended for use in designing new platforms. For the design of new platforms, see API
Bull 2INT-DG.

Platforms designed according to API Bull 2INT-DG should not use this guide for assessment once the structure is installed, unless
some assessment initiator other than functional expansion occurs.

1.8 ORGANIZATION

This Bulletin is organized depending upon whether the structure is fixed or floating and upon its location. Section 2 describes the
initiators that are used to determine if a structure should be assessed. Once this is determined, Section 3 describes the assessment
approach for fixed structures and Section 4 describes the assessment approach for floating structures. Section 5 provides general
recommendations that should be applied where appropriate to all offshore structures in the GOM in order to reduce the risks and
consequences of damage from hurricanes.

A commentary is included to provide additional guidance and explain the reasons for selecting the values for this Bulletin.
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A part of this Bulletin shall be considered withdrawn only if:

1. The Bulletin is withdrawn in its entirety, or
2. A standard listed in 1.5 is revised, and the new edition contains a specific statement declaring the relevant part of this Bul-
letin superseded.

As for the future, the API Hurricane Evaluation & Assessment Team (HEAT) is continuing its orderly work on metocean condi-
tions, platform robustness/fragility assessment & calibration, learnings on the direct and indirect economic impact of platform
failures, and safety issue mitigations beyond current personnel evacuation, SCSSV, and P&A practices. Modifications to these
Interim Guidelines may be expected in terms of practical tradeoffs, evolving practices, and revisions of the referenced standards.

2 Assessment Initiators
21 GENERAL

An assessment initiator is used to determine if a platform should be assessed for the API Bull 2INT-MET hurricane conditions.
The assessment initiator is based upon a structure’s location and if it is fixed or floating. The location is important since it deter-
mines the specific metocean conditions to be used according to API Bull 2INT-MET.

Fixed structures include steel jacket or template platforms, towers and compliant towers, caissons, minimum non-jacket and spe-
cial structures that are fixed to the seafloor. These structures follow API RP 2A-WSD guidelines.

Floating structures include Tension Leg Platforms (TLP), and permanently moored Spars, Deep Draft Caissons, semi submersi-
bles and any other type of floating or tethered structures. These structures follow API RP 2T, API RP 2FPS, and API RP 2SK
guidelines.

2.2 ASSESSMENT INITIATORS

The fixed and floating structures that should be assessed are shown in Table 2.1 based upon the hurricane conditions presented in
API Bull 2INT-MET. If an assessment is initiated, then the assessment should be performed according to the assessment approach
as described in the indicated section of this Bulletin.

Structures located in the transition regions adjacent to the Central Region should also be assessed. In some locations, the updated
metocean conditions in the transition region may not have increased as defined in API Bull 2INT-MET and in this situation the
structure does not have to be assessed per this Bulletin. See the appropriate fixed or floating assessment section of this document
for additional guidance.

If an assessment is not initiated, then a structure should continue to operate according to existing API guidelines relevant for the
structure. However, regardless if an assessment is initiated, all fixed and floating structures located anywhere in the GOM should
consider the General Recommendations described in Section 5 in order to minimize risks of hurricane damage.

Additional discussion of the assessment initiators is described in the remainder of this section.

Table 2.1—Assessment Initiators Based upon API Bull 2INT-MET

Structure API Category! Location? Assessment Initiated | Assessment Approach
A-1,L-1 Central Region? Yes Section 3
Fixed A-1,L-1 Other Regions No NA3
A-2, A-3,L-2,L-3 All Regions No NA
Floating Al Central Region3 Yes Section 4
Other Regions No NA
Notes:

1 API RP 2A-WSD, 21st Edition, Supplement 2, 2005, provides definitions of API Categories. L-1, L-2 and L-3
structures are those that were designed to API RP 2A, 21st Edition.

2 Regions are defined in API Bull 2INT-MET.

3 Includes structures located in the adjacent transition regions.

4 All floating structures in the Central Region should be assessed.

5 NA = Not Applicable.
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2.3 FIXED STRUCTURE INITIATORS

Fixed structures should be assessed according to their API Category defined in API RP 2A-WSD, Section 17 and Section 1. The
assessment should follow the guidance contained in API RP 2A-WSD, Section 17 as modified by the information contained Sec-
tion 3 of this Bulletin and should use API Bull 2INT-MET or a valid site specific study for metocean conditions.

Existing fixed structures designed prior to API RP 2A-WSD, 21st Edition are categorized according to Assessment Categories
defined in API RP 2A-WSD, Section 17. There are three Assessment Categories consisting of A-1 High Assessment Category, A-
2 Medium Assessment Category and A-3 Low Assessment Category. The assessment initiators for these platforms are summa-
rized as follows:

* A-1 structures located in the Central Region and the associated transition regions should be assessed for the updated hur-
ricane conditions. A-1 structures located in the other three regions do not need to be assessed for the purposes of this
Bulletin.

* A-2 structures located anywhere in the four regions do not need to be assessed for the purposes of this Bulletin.

* A-3 structures located anywhere in the four regions do not need to be assessed for the purposes of this Bulletin.

Existing fixed structures designed according to API RP 2A-WSD, 21st Edition are defined according to Exposure Categories
defined in API RP 2A-WSD, Section 1. These structures are categorized as L-1, L-2 and L-3, with the categorization depending
upon life-safety and consequences of failure. According to API RP 2A-WSD, 21st Edition, these structures are not intended to use
the assessment approaches and reduced criteria contained in Section 17, and instead, assessment should be in accordance with the
criteria originally used for design of the structure. However, for the purposes of this Bulletin, existing L-1 structures located in the
Central Region and located in the adjoining transition regions should be considered as A-1 structures and also follow the assess-
ment approach as described in Section 3. The assessment initiators for these platforms are summarized as follows:

* L-1 structures located in the Central Region and located in the adjacent transition regions should be considered an A-1
structure for the purposes of this Bulletin. L-1 structures located in other three regions do not have to be assessed for the
purposes of this Bulletin.

* L-2 and L-3 structures located anywhere in the four regions do not need to be assessed for the purposes of this Bulletin.

L-2 structures are designed to a higher level of strength than required for life safety on A-2 manned-evacuated structures. There is
no formal recommendation for assessing L-2 structures in the Central Region on account of their economic importance. However,
the stakeholders may want to assess these structures for purposes of risk evaluation and mitigation, particularly for processing and
transportation hubs. See Commentary.

2.4 FLOATING STRUCTURE INITIATORS

Floating structures located in the Central Region and located in the adjacent transition regions should be assessed. The assessment
should follow the guidance contained in Section 4 and should use API Bull 2INT-MET or a valid site specific study for metocean
conditions.

Floating structures located in the three other regions do not need to be assessed for the purposes of this Bulletin.

2.5 SITE SPECIFIC METOCEAN CONDITIONS

This document refers to API Bull 2INT-MET for updated Gulf of Mexico hurricane conditions. Alternatively, a valid site specific
metocean study may be used provided that the study is conducted according to the guidance contained in API Bull 2INT-MET.

3 Assessment Approach for Fixed Structures

3.1 SCOPE

Fixed structures should be assessed according to their API Category and locations as previously shown in Table 2.1. Table 3.1
shows the associated assessment conditions and acceptance criteria. The assessment approach generally follows that described in
API RP 2A-WSD, Section 17, with the exception of the use of metocean conditions per API Bull 2INT-MET. Additional guid-
ance is provided in the remainder of this section.
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Table 3.1—Assessment Approach for Existing Fixed Structures

API Category! Location? Metocean Condition? | Acceptance Criteria4
A-1,L-1 Central Region? 100-year Return Period RSR=1.2

Notes:

I API RP 2A-WSD, 21st Edition, Supplement 2, 2005, provides definitions of API Categories. L-1
structures are those that were designed to API RP 2A-WSD, 21st Edition.

2 Location and Conditions are defined in API Bull 2INT-MET. A site specific study that follows the
guidance in API Bull 2INT-MET can also be used.

3 Includes structures in the adjacent transition regions.

4 RSR = Reserves Strength Ratio computed as the ratio of the structure’s ultimate capacity to the
base shear from the 100-year metocean condition.

3.2 ASSESSMENT CONDITIONS

A-1 and L-1 structures located in the Central Region and adjacent transition regions should be assessed. The 100-year return
period metocean conditions defined in API Bull 2INT-MET for the Central Region and adjacent transition regions should be used
for the assessments.

For structures located in a transition zone, if the interpolated 100-year return period wave height is equal to or less than the Ulti-
mate Strength wave height in API RP 2A-WSD, Section 17, Figure 17.6.2-2a, then an assessment is not necessary for the pur-
poses of this Bulletin. In shallow water regions less than 20 m (66 ft) water depth, storm surge may be larger for the API Bull
2INT-MET metocean conditions, while wave height may be less. In such cases, a combination of the wave height and storm surge
should be considered to determine the wave crest elevation. If the combination is smaller for API Bull 2INT-MET, then an assess-
ment is not necessary for the purposes of this Bulletin.

3.3 ASSESSMENT PROCESS

An Ultimate Strength Analysis should be used as defined in API RP 2A-WSD, Section 17.7.3. However, the A-1 Ultimate Strength
full population hurricane conditions contained in API RP 2A-WSD, Table 17.6.2-1 and API RP 2A-WSD, Figure 17.6.2-2a should
be replaced by the 100-year return period metocean conditions defined in API Bull 2INT-MET. This includes wave height, storm
tide, direction, current, wave period and wind speed. The full population hurricane deck height criteria shown in API RP 2A-WSD,
Figure 17.6.2-2b no longer pertains for the Central Region.

Several methods can be used to perform the Ultimate Strength Analysis as follows. If the structure does not pass one of these
methods then other valid methods may be considered. The analysis methods do not have to be used in the sequential order as
shown, and any one of the analyses can be performed at any time. API RP 2A-WSD, Section 17 provides additional guidance on
these approaches.

1. Linear Ultimate Strength Analysis. This is essentially an API RP 2A-WSD, Section 17 Design Level Analysis with all safety
factors and known sources of conservatism removed to provide an equivalent ultimate strength. API RP 2A-WSD, Sections
17.7.3.a and 17.7.3.b provide guidance. The safety factors to be removed are defined in API RP 2A-WSD. Mean material
strength should be used instead of nominal. This analysis provides a conservative estimate of ultimate strength of a fixed struc-
ture. The structure passes assessment if no members or joints or other structural elements have exceeded their equivalent ultimate
strength. If there are a few overloaded members and/or joints, local overload considerations may be used to justify that the struc-
ture will not collapse in a global manner. Other valid equivalent linear methods can be used to determine the structure’s ultimate
strength provided that they can be justified to provide conservative or the same results as nonlinear methods.

2. Nonlinear Ultimate Strength Analysis. This is typically called a pushover analysis that utilizes nonlinear analysis tech-
niques to determine the maximum metocean loading that the platform can sustain without collapse. API RP 2A-WSD, Section
17.7.3.c provides guidance. Assessment factors described for the Linear Ultimate Strength Analysis, such as the use of mean
material strength, should also be used for this analysis.

3. Prior Exposure. The structure should have survived with no or little damage with metocean loading that is as severe as or
more severe than that required to demonstrate the Acceptance Criteria in 3.4. The procedure determines, from either measure-
ments or calibrated hind-casts, the expected maximum base shear to which the platform has been exposed, and then checks to
see if it exceeds, by an appropriate margin, the Acceptance Criteria. API RP 2A-WSD, Sections 17.5.1 and C17.5.1 provide
guidance. If a structure has an exposure direction with less capacity than the direction to which the prior exposure loading
approached, assessment for the appropriate loadings in these directions should also be addressed. The structure’s current con-
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figuration and condition should be the same as when the prior exposure occurred. If the prior exposure included wave-in-deck,
then such loading should be included in the analysis using appropriate techniques and should reflect actual wave inundation
based upon observed damage. Care should be taken to not overestimate wave-in-deck loading based only upon observation of
wave loading on a small portion of the deck.

The API Bull 2INT-MET metocean conditions may result in wave loading on the structure’s deck that was not present in previous
analysis of the structure. API RP 2A-WSD, Section C17.6.2 provides an acceptable approach. Alternative valid approaches may
also be used, such as accounting for three-dimensional wave effects to more adequately represent the reduced impact area of a
short-crested wave.

3.4 ACCEPTANCE CRITERIA

The structure should have a minimum Reserve Strength Ratio (RSR) of 1.2. The RSR is computed as the ratio of the structure’s
ultimate capacity (based on it’s designed or since modified configuration) to the base shear computed using the 100-year return
period conditions defined in API Bull 2INT-MET or from a valid site specific study. An RSR of 1.2 matches the criteria used to
develop API RP 2A-WSD, Section 17.

Higher RSRs should be considered for structures that are critical to field operations, or structures that are critical to the Gulf of
Mexico infrastructure. This latter category would include structures used in gathering production from other structures (hubs),
structures tied-back to deep water structures, structures with high production, structures with pipeline crossings, structures desig-
nated as safe refuge, etc.

If an A-1 or L-1 structure does not meet the Acceptance Criteria, then mitigation such as load reduction, raising the deck, or
strengthening should be considered as discussed in Section 5. If mitigation is not implemented then the platform configuration
should not be changed such that it lowers the structure’s assessed RSR.

3.5 CONFIGURATION CHANGES

For A-1 and L-1 structures located in the Central Region, the structure’s configuration should not be modified such that the struc-
ture no longer meets the RSR acceptance criteria defined in 3.4. Examples include additional conductors, risers, topsides, etc.
Such changes may be acceptable if it can be demonstrated that the structural performance of the structure has not changed. In
some cases, the structure’s configuration may be modified to accommodate functional expansion but not degrade performance.
Examples include removing unused conductors to add new conductors.

Owners/operators should carefully consider the cost-risk tradeoffs for configuration changes that reduce the RSR of a platform,
even though the RSR of the reconfigured structure still meets the Acceptance Criteria. Likewise, consideration should be given to
mitigation that increases the RSR or reduces the structure’s consequence of failure. The Acceptance Criteria contained in this Bul-
letin should be considered as minimum and additional safety may be appropriate for some structures in order to decrease risks in
hurricanes.

4 Assessment Approach for Floating Structures
41 SCOPE

Floating facilities located in the Central Region and in the adjacent transition regions should be assessed for the updated hurricane
conditions defined in API Bull 2INT-MET. Assessment for the extreme events should follow the evaluation process in this docu-
ment utilizing the extreme event criteria from API Bull 2INT-MET. Assessment of operational and damaged conditions should
follow existing API codes such as API RP 2FPS, API RP 2T, API RP 2RD and API RP 2SK utilizing the appropriate criteria from
API Bull 2INT MET.

4.2 ASSESSMENT CONDITIONS

The 100-year return period hurricane conditions defined in API Bull 2INT-MET for the Central Region and adjacent transition
regions should be used to assess structure survival. Survival criteria are further defined in 4.3.2 and 4.4.2.

Site-specific conditions are typically used to design floating facilities. If the site specific conditions used to design the structure
are equal to or greater than the environment condition in the Central Region or transition regions, and the structure has not been
modified from the design conditions, then the structure passes the assessment.
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4.3 ASSESSMENT PROCESS

Specific existing guidance for assessment of existing floating facilities similar to fixed structures is not currently available. The
current API guidance for floating structures utilizes a design level approach as recommended in API RP 2T, API RP 2FPS, API
RP 2RD and API RP 2SK based on a 100-year return period condition. In lieu of a formal area wide risk study for floating struc-
tures the following criteria for assessment should be used. Alternatively, operators may elect to perform their own site specific
study for a detailed assessment of the risks.

The floating system’s ability to survive a hurricane event for assessment may be evaluated as described below:

1. Reference to original design cases as documented in the approved Certified Verification Agent (CVA) design reports that
evaluated metocean conditions that meet or exceed the event.

2. Re-analysis of the as-built systems to establish the overall capacity of the floating system without safety factors. Analysis
methods should give accurate or conservative representations of the system response as validated by model tests or field data.
Loads due to loss of air gap need to be included.

3. Proven survivability from an actual hurricane event in the system’s current configuration that meets or exceeds the 100-
year return period hurricane conditions defined in API Bull 2INT-MET or a valid site specific study.

The results of the most recent inspection including hull, mooring and other components should be used where appropriate to
update the corrosion allowances and other assumptions used for the original design of the facility.

To assess that a minimum risk level is evaluated for all floating structures in the central region and adjoining transition regions, a
three-step assessment process is recommended.

4.3.1 Step 1—Design Level Check

4.3.1.a Current Condition Design Check

The Design Level Check is recommended to evaluate the floating structure for all changes and as-built configuration since the
structure was originally installed. This check will evaluate any changes in configuration that could increase or decrease the loads
or operating envelopes on the critical system components.

Using the environmental criteria that were used for the original design approved by the CVA of the structure, perform a design
level check of the structure taking into account all changes that have or may have affected the structure since it has been installed.
These changes should include not only additions or removal of payload, but also any damage or corrosion that may have occurred
to the risers, anchoring system or hull.

Acceptance Criteria is provided in 4.4.1.

4.3.1.b Life Safety and Operational Checks

The Life Safety and Operational Checks are recommended to evaluate the system for conditions while manned and operating dur-
ing the hurricane season in the Central Region and in the adjacent transition regions.

Life Safety is assessed by comparing the 100-year Sudden Hurricane conditions per API Bull 2INT-MET to the 100-year hurri-
cane condition used for the design of the facility. If the 100-year Sudden Hurricane conditions per API Bull 2INT-MET are higher
than the 100-year hurricane condition used in the design, repeat the Design Level Check in 4.3.1.a with the 100-year Sudden Hur-
ricane conditions.

Operational and damaged conditions used for this check should be consistent with the original criteria except using the updated
conditions defined in API Bull 2INT-MET. Note operational or damaged conditions originally evaluated for winter storm condi-
tions do not need to be re-evaluated since updated criteria for winter conditions are not proposed.

Acceptance Criteria is provided in 4.4.1.

4.3.2 Step 2—Survival Check

The Survival Check is recommended to evaluate the system for survivability to prevent major environmental damage and to eval-
uate the system’s capability for further expansion.

Evaluate the floating system’s ability to survive the 100-year return period condition defined in API Bull 2INT-MET. Overall sur-
vival of the floating system should be determined without exceeding the capacity of the key elements or causing disconnect of the
system.
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Acceptance Criteria is provided in 4.4.2.

4.3.3 Step 3—Robustness Check

The Robustness Check is recommended to evaluate the floating structure critical components for overload that could precipitate
premature failure in events near the 100-year extreme loads that were checked for survival.

The Robustness Check should be performed using a return period equal to or higher than the 200-years, preferably the 1000-year
for floating systems that passed the Survival Check in Step 2 in order to determine the capacity of each critical component. For
those floating systems that did not pass the Survival Check in Step 2, the highest return period should be determined for each crit-
ical component to identify the weak link(s) for operator mitigation efforts. The objective of this system robustness check is to
assure that the designer and the operator have a clear understanding of the weak links in the system.

Acceptance Criteria is provided in 4.4.3.

4.4 ACCEPTANCE CRITERIA

4.41 Design Level Check Acceptance Criteria

The Design Level Check should use either the original design environmental criteria or the updated Sudden Hurricane conditions
defined in API Bull 2INT-MET, whichever is greater, along with the appropriate API Standard that governs the design of such struc-
tures at this time. Structures designed prior to the first edition of API RP 2FPS should be assessed using API RP 2FPS. If any condi-
tions required by API RP 2FPS are not met for this Design Level Check, it should be demonstrated that these requirements are
beyond the original design requirements of the previous rules or standards that were in-place at the time of the original structure
design.

If a platform does not meet or exceed the recommended criteria, then modifications to the hurricane and damage control proce-
dures should be evaluated to mitigate the additional risk while manned.

4.4.2 Survival Check Acceptance Criteria

Survival is defined as no failure of the floating superstructure, risers, pipelines or mooring system that would lead to the cata-
strophic loss of the structure.

Survival acceptance per this interim Bulletin is that the floating system meets as a minimum the following criteria:

1. The floating stability of the structure is maintained to the approved certification criteria.

2. For conventionally moored structures, the mooring system should not fail for the maximum tension case in the intact con-
dition. The mooring system, in case of one line damaged, should not lead to sequential failures of one line after the other,
otherwise known as system unzipping. Transient analysis may consider the limited duration over which peak loads are main-
tained. All mooring interface hardware should remain within geometric operating limits.

3. For Tension Leg Platforms, the tendon system should not fail for the maximum tension case and should maintain a tensile
load greater than zero for minimum tension case in the intact condition. Minimum tension cases less than zero can be allowed
if it is part of the original design criteria but it should be demonstrated that unlatching would not occur. All tendon interface
hardware should remain within geometric operating limits.

4. Primary structural elements of the hull and deck, if required for hull integrity or stability, should be checked to verify that
stresses are generally below yield with no safety factors and that the structural elements are fit for purpose to prevent loss of
overall stability of the floating unit. Stress redistribution to lower stress areas should be evaluated with regards to allowable
strain limits and buckling.

5. Pipelines and risers should not fail and all their interface hardware should remain within geometric operating limits.

6. No catastrophic failure of critical connections that secure major production and drilling modules to the structure is allowed.

Floating structures that do not pass the 100-year return period Survival Check should be evaluated to determine the highest return
period to which the structure will pass the Survival Check to provide the operator with a clear understanding of the risks to evalu-
ate future mitigations and expansions.

In addition, if a platform does not pass the Survival Check, then hydrocarbon inventories on the structure and any incoming or
outgoing flow should be significantly reduced to eliminate environmental concerns if the floating system fails in the extreme
event. Also, mitigation efforts such as load reduction or strengthening should be considered as discussed in Section 5.
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4.4.3 Robustness Check Acceptance Criteria

The Robustness Check should include, as a minimum, structural integrity of the deck and hull, the mooring system, and the pro-
duction and export risers.

Key assessment considerations that should be considered when performing the robustness check are:

* Positioning of down-stop and up-stop of riser support systems.

» Capacity and ductility of key riser system components.

* Mooring line safety factors, and the capacity of key mooring components as well as the capacity and ductility of their sup-
port structures.

* Tendon unlatching for TLPs.

+ Key structural components, such as: deck to hull connection, truss to hard tank connections of a spar, or pontoon to column
connections on a semi-submersible.

» High-stress, low-cycle fatigue of critical structural elements, or mooring and tendon components.

* Global stability and down flood points (e.g., access hatches and other points) should be checked to prevent potential water
ingress with regard to wave impact loads and full emersion to appropriate rules for the 100-year wave crest conditions
defined in API Bull 2INT-MET.

Even though the Robustness Check is recommended, the implementations of any mitigations that may be identified from this
check are not required. The learning’s from this check should be used to manage the risk of the structure.

4.5 CONFIGURATION CHANGES

The structure’s configuration should not be modified such that the structure no longer meets the Design Level Check and the Sur-
vival Level Check as described in 4.3.1 and 4.3.2, respectively.

Examples of configuration changes include additional equipment, topsides payload, additional risers, etc. Such changes are
acceptable if it can be demonstrated that the global performance and the structural performance of the structure has not changed
per these checks. In some cases the structure configuration may be able to be modified to accept the changes but not degrade per-
formance. Examples include removing unused equipment or modifications to ballasting or mooring.

4.6 MARINE OPERATIONS MANUAL

The Marine Operations Manual of the structure (MOM) should be updated to reflect any changes to the marine operations identi-
fied by the results of the evaluations from this interim Bulletin. Marine operations staff on-board the structure should be properly
trained to assure that all affected procedures are followed for storm safe conditions and for hurricane evacuation.

5 General Recommendations for All Structures
51 SCOPE

The previous sections describe specific analyses that can be performed to determine the acceptability of the structures to the
updated GOM metocean conditions. These generally deal with global performance of the structure, and if the platform does not
pass the assessment then mitigation is required. Several types of mitigation are described in this section.

In addition, mitigation should be considered by all structure owners for the entire GOM, regardless of the outcome of the analytical
assessment, and even for structures where assessment was not initiated. A significant portion of the hurricane damage to existing
fixed and floating structures was the result of damage to structures and systems that do not affect the structure’s global strength.
Examples include damage to topsides safety equipment and systems especially on lower decks subject to wave loading, and toppled
deck equipment due to a combination of inadequate securing and high winds. Such damage can result in safety issues when the struc-
ture is re-boarded following a hurricane and may also result in significant repair, downtime and economic consequences.

Owners should therefore evaluate all of their offshore structures in the GOM with this in mind, regardless if it is fixed or floating
and the structure’s’ consequence category. The remainder of this section provides general guidance to reduce such damage.

5.2 MITIGATION

Mitigation can help extend the life of a structure or improve its chances of survival in a design event if implemented
early. Mitigation typically involves decreasing the structure’s load such as removing unused risers, or increasing the structure’s
strength such as grouting the pile-leg annulus. Mitigation can also include active programs to minimize the consequence of dam-
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age or failure, such as plugging and abandoning unused wells or removing inactive process equipment. Mitigation should be eval-
uated on a cost-benefit basis for each structure, although many of them can be implemented at low cost or as part of the normal
planned structure maintenance.

Examples of load reduction are as follows:

Relocating or removing piping and other systems located below the lowest deck.
Relocating or removing equipment on the lowest decks subject to wave loading.
Removal of unused boat landings, walkways, stairs, barge bumpers, etc.
Removal of unused conductors and risers.

Removal of process equipment, tankage or piping no longer employed in order to decrease surface areas exposed to wind
and waves as well as decrease dead load.

Raising the deck (s) to prevent wave loading on the deck.
Laying down or removing a drilling rig during hurricane season.
Operational plans to reduce hydrocarbon or other liquid inventories prior to an expected hurricane arrival.

Examples of strengthening are as follows. Strengthening should be based upon a specific engineering assessment for the structure.

Improved tie-down of topsides structure and equipment. See API Bull 2TD and API Bull 2INT-DG for guidance.
Strengthening members or the addition of auxiliary bracing members.

Strengthening of joints.

Grouting of the pile-leg annulus.

Addition of auxiliary piles tied back to the structure.

Addition of a separate auxiliary structure tied-back to the original structure to provide additional strength.

Examples of actions that can minimize the consequences of damage or failure are as follows:

5.3

Relocating or removing piping and other systems located below the lowest deck.

Relocating or removing equipment on the lowest decks subject to wave loading.

“Hardening” of piping, equipment and other systems located on the lowest decks from potential damage due to wave loading.
Plug and abandon unused wells.

Reduction of any hydrocarbons and/or chemicals on the facility.

Provision of alternate means of production if a platform is damaged or destroyed, such as pre-planning for alternate sales
lines, emergency jumper lines to alternative undamaged platforms, etc.

HURRICANE PREPAREDNESS

Advanced planning can also assist in reducing hurricane risks as well as improving post hurricane response. Written hurricane
preparedness plans should be developed in terms of general activities for a fleet of offshore structures as well as plans on a struc-
ture specific basis. Check lists and platform specific guides can assist during the evacuation process. Structures with higher life
safety and economic risk may require additional consideration.

Examples of hurricane preparedness are as follows:

Evacuation planning for major hurricanes, including first evacuation for platforms that are at greater risk of failure and
those that are furthest from shore. Initial evacuation of non-essential personnel should begin early.

Evacuation planning for Sudden Hurricanes that occur on short notice should be given special consideration including evac-
uation to offshore structures that have been demonstrated to be able to safely survive Sudden Hurricane conditions.

Begin preparing structure operations for safe shut-in as early as possible including system pump down, securing equipment
and control panels, reducing liquid inventories, etc.

Secure loose objects and equipment that can become airborne projectiles. Store movable equipment in safe and dry areas
(e.g., generators).

Develop advance plans for accessing the structure post hurricane should normal access and safety systems such as boat
landings, walkways, power, etc. not be available due to damage.

Establish guidelines for safe re-boarding of a damaged structure in terms of how and when, with minimum acceptance cri-
teria for platform access and egress.
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C.2.2 Assessment Initiators

The assessments are initiated for all of the high-consequence fixed and floating structures in the Central Region where the
updated hurricane conditions have increased significantly. These are minimum recommended assessments intended to minimize
risks to the high-consequence structures a defined by API. Structure owners should evaluate their structures on a case-by-case
basis, as well as on a fleet basis, in order to determine risks based upon consequence of failure relative to their own operations.
This should include the effects of consequence of failure to others that may share operations on a structure, such as a hub plat-
form. The recent hurricanes demonstrated that post hurricane remediation of destroyed platforms can be very significant, espe-
cially related to plug and abandonment of wells. These factors may increase the number of platforms that an owner assesses,
beyond the minimum number identified by using this Bulletin. For critical structures, owners should consider increasing the min-
imum acceptance criteria defined in Sections 3 and 4.

C.2.3 Fixed Structure Initiators

Existing L-2 structures have been designed to approximately 50-year hurricane load conditions (with 100-year deck clearance and
normal API safety factors), as a way of optimizing the cost-risk tradeoff on moderate economic risks in water depths less than
122 m (400 ft). The companion document API Bull 2INT-DG recommends 50-year hurricane conditions for the design of L-2
platforms to be located in the Central Region. Thus, the 50-year hurricane conditions in API Bull 2INT-MET provide a good start-
ing point for assessment of an L-2 structure, if the owner elects to determine the risk of failure. In terms of an assessment
approach as described in Section 3, there is no set acceptance criteria provided herein in terms of an RSR for an L-2 structure.
Instead, the approach could use a Reserve Strength Factor, defined as the ratio of the structure collapse load to the specified load-
ing (50-year in this case). The RSF provides a useful comparative measure of risk. For example, an RSF of 0.85 corresponds to
approximately 50% probability of survival in the specified loading event, considering the safe side bias found in calibrations on
hurricanes Andrew through Ivan (Energo Engineering, Inc., “Assessment of Fixed Offshore Platform Performance in Hurricanes
Andrew, Lili and Ivan,” U.S. Department of the Interior, Mineral Management Service, Report No. 549, January 2006).

C.3.1 Scope (Fixed Platforms)

Existing A-1 and L-1 structures represent the high-consequence structures in the Central Region. These structures are often major
producing platforms, hub platforms, major quarters platforms and other critical structures critical to the platform owner, and in some
cases, critical to oil and gas production in the Gulf of Mexico in general. High-consequence structures are traditionally designed to
100-year conditions and this is the selected reference level condition for assessment per this Bulletin. Fixed platforms have the
advantage of prior detailed work performed by API to develop API RP 2A-WSD, Section 17 (Kreiger, et al., “Process for Assess-
ment of Existing Fixed Platforms to Determine their Fitness for Purpose,” OTC Paper 7482, Offshore Technology Conference, Hous-
ton, Texas, 2 — 5 May, 1994). This work determined that the acceptable RSR for A-1 manned-evacuated GOM structures is 1.2.

C.4.3 Assessment Process (Floating Structures)

For floating structures, there is little existing guidance for assessment. Floating platforms do not have the benefit of a single
strength measure, like the RSR for fixed platforms, due to their intricate design, complex motions and influence on other critical
systems such as risers. A three step approach is therefore described that includes a Design Level Check, a Survival Check and a
Robustness Check.






Effective January 1, 2007.
APl Members receive a 30% discount where applicable.

The member discount does not apply to purchases made for the purpose of resale
or for incorporation into commercial products, training courses, workshops, or other
commercial enterprises.

] = Available through IHS:
2007 Pu bl Icatlons Phone Orders: 1-800-854-7179 (Toll-free in the U.S. and Canada)

303-397-7956 (Local and International)

o rd e r FO r m Fax Orders: 303-397-2740

Online Orders: global.ihs.com

Date: API Member (Check if Yes)
Invoice To O Check here if same as “Ship To”) Ship To (UPS will not deliver to a P.0. Box)
Name: Name:
Title: Title:
Company: Company:
Department: Department:
Address: Address:
City: State/Province: City: State/Province:
Zip/Postal Code: Country: Zip/Postal Code: Country:
Telephone: Telephone:
Fax: Fax:
E-Mail: E-Mail:
Quantity | Product Number Title SO% Unit Price Total
GZAWSD RP 2A-WSD, Planning, Des\i/gg:'r;?ngnsdtr(éggsszjscig:g Fixed Offshore Platforms- $31500
G 2 F PS 1 RP 2FPS, RecommendeglOl;r[?r?;iﬁ;%hgﬁ;ng&tg;ssigning, and Constructing $152 . OO
GOZ R Dl RP 2RD, Design of lﬁ_i:gofg_rl_lzlga;:Z?foljgg?_lc_ﬂgr;)systems (FPSs) and $187 . 00
G2SK03 RP 2SK, Design and Analysis of Stationkeeping Systems for Floating Structures $1 13.00
G02T02 RP 2T, Planning, Designing and Constructing Tension Leg Platforms $167.00
G ZTDO 1 Bull 2TD, Guidelines forfg:ii)::rgg:eog;fgwre Production Facilities $44 . OO

Subtotal

Payment Enclosed A P.0. No. (Enclose Copy)

Applicable Sales Tax (see below)
Charge My IHS Account No.

Rush Shipping Fee (see below)

VISA  [Jl MasterCard X American Express Diners Club Discover L .
Shipping and Handling (see below)

Credit Card No.:

Total (in U.S. Dollars)

Print Name (As It Appears on Card):

% To be placed on Standing Order for future editions of this publication,

A place a check mark in the SO column and sign here:
Expiration Date: o

Signature: Pricing and availability subject to change without notice.

Mail Orders - Payment by check or money order in U.S. dollars is required except for established accounts. State and local taxes, $10 processing fee, and 5% shipping must
be added. Send mail orders to: API Publications, IHS, 15 Inverness Way East, c/o Retail Sales, Englewood, CO 80112-5776, USA.

Purchase Orders - Purchase orders are accepted from established accounts. Invoice will include actual freight cost, a $10 processing fee, plus state and local taxes.
Telephone Orders - If ordering by telephone, a $10 processing fee and actual freight costs will be added to the order.

Sales Tax - All U.S. purchases must include applicable state and local sales tax. Customers claiming tax-exempt status must provide IHS with a copy of their exemption
certificate.

Shipping (U.S. Orders) - Orders shipped within the U.S. are sent via traceable means. Most orders are shipped the same day. Subscription updates are sent by First-Class
Mail. Other options, including next-day service, air service, and fax transmission are available at additional cost. Call 1-800-854-7179 for more information.

Shipping (International Orders) - Standard international shipping is by air express courier service. Subscription updates are sent by World Mail. Normal delivery is 3-4 days
from shipping date.

Rush Shipping Fee - Next Day Delivery orders charge is $20 in addition to the carrier charges. Next Day Delivery orders must be placed by 2:00 p.m. MST to ensure overnight
delivery.

Returns - All returns must be pre-approved by calling the IHS Customer Service Department at 1-800-624-3974 for information and assistance. There may be a 15% restock-
ing fee. Special order items, electronic documents, and age-dated materials are non-returnable.



There’s more where this

came from.

The American Petroleum Institute provides additional resources and programs
to the oil and natural gas industry which are based on API® Standards. For more

information, contact:

* API Monogram® Licensing Program Phone:
Fax:

* American Petroleum Institute Quality Registrar Phone:

(APIQR®) Fax:

* API Spec Q1® Registration Phone:
Fax:

* API Perforator Design Registration Phone:
Fax:

e APIISO/TS 29001 Registration Phone:
Fax:

* API Training Provider Certification Program Phone:
Fax:

* |ndividual Certification Programs Phone:
Fax:

* Engine Oil Licensing and Certification System (EOLCS) Phone:
Fax:

* API PetroTEAM™ (Training, Education and Meetings)  Phone:
Fax:

Check out the API Publications, Programs, API

and Services Catalog online at www.api.org.

202-962-4791
202-682-8070

202-962-4791
202-682-8070

202-962-4791
202-682-8070

202-962-4791
202-682-8070

202-962-4791
202-682-8070

202-682-8490
202-682-8070

202-682-8064
202-682-8348

202-682-8516
202-962-4739

202-682-8195
202-682-8222

American Petroleum Institute

Helping You Get
The Job Done Right®



05/07



-ﬂ
1220 L Street, NW

Washington, DC 20005-4070
USA

202.682.8000

Additional copies are available through IHS

Phone Orders: 1-800-854-7179 (Tollfree in the U.S. and Canada)
303-397-7956 (Local and International)

Fax Orders: 303-397-2740

Online Orders: global.ihs.com

Information about API Publications, Programs and Services
is available on the web at www.api.org

Product No. G2EXINT



	COVER
	SPECIAL NOTES
	FOREWORD
	CONTENTS
	1 Scope
	1.1 Preface
	1.2 Purpose
	1.3 Background
	1.4 Applicability
	1.5 Reference Standards
	1.6 Use of Existing Assessment Results
	1.7 Limitations
	1.8 Organization

	2 Assessment Initiators
	2.1 GENERAL
	2.2 ASSESSMENT INITIATORS
	2.3 Fixed Structure Initiators
	2.4 Floating Structure Initiators
	2.5 Site Specific Metocean Conditions

	3 Assessment Approach for Fixed Structures
	3.1 Scope
	3.2 Assessment Conditions
	3.3 Assessment Process
	3.4 Acceptance Criteria
	3.5 Configuration Changes

	4 Assessment Approach for Floating Structures
	4.1 Scope
	4.2 Assessment Conditions
	4.3 Assessment Process
	4.4 Acceptance Criteria
	4.5 Configuration Changes
	4.6 Marine Operations Manual

	5 General Recommendations for All Structures
	5.1 Scope
	5.2 Mitigation
	5.3 Hurricane Preparedness

	COMMENTARY
	Table 2.1-Assessment Initiators Based upon API Bull 2INT-MET
	Table 3.1-Assessment Approach for Existing Fixed Structures

	Date1: 
	Name1: 
	Name2: 
	Title1: 
	Comp1: 
	Dept1: 
	Address1: 
	Address2: 
	City1: 
	State1: 
	Zip1: 
	Country1: 
	Tele1: 
	Fax1: 
	Email1: 
	Title2: 
	Comp2: 
	Dept2: 
	Address3: 
	Address4: 
	City2: 
	State2: 
	Zip2: 
	Country2: 
	Tele2: 
	Fax2: 
	Email2: 
	Check Box1: Off
	Quan1: 
	Quan22: 
	Quan2: 
	5: 

	Quan3: 
	Quan4: 
	Quan5: 
	Quan6: 
	Quan7: 
	Prod1: G2AWSD
	Prod2: G2FPS1
	Prod3: G02RD1
	Prod4: G2SK03
	Prod5: G02T02
	Prod6: G2TD01
	Prod7: 
	Prod8: 
	Title11: RP 2A-WSD, Planning, Designing and Constructing Fixed Offshore Platforms-
Working Stress Design
	Title12: RP 2FPS, Recommended Practice for Planning, Designing, and Constructing
Floating Production Systems
	Title13: RP 2RD, Design of Risers for Floating Production Systems (FPSs) and 
Tension-Leg Platforms (TLPs)
	Title14: RP 2SK, Design and Analysis of Stationkeeping Systems for Floating Structures
	Title15: RP 2T, Planning, Designing and Constructing Tension Leg Platforms
	Title16: Bull 2TD, Guidelines for Tie-Downs on Offshore Production Facilities
for Hurricane Season
	Title17: 
	Title18: 
	So1: 
	So2: 
	So3: 
	So4: 
	So5: 
	So6: 
	So7: 
	So8: 
	Price1: $315.00
	Price2: $152.00
	Price3: $187.00
	Price4: $113.00
	Price5: $167.00
	Price6: $44.00
	Price7: 
	Price8: 
	Total1: 
	Total2: 
	Total3: 
	Total4: 
	Total5: 
	Total6: 
	Total7: 
	Total8: 
	Subtotal: 
	Sales Tax: 
	Shipping: 
	S&H: 
	TotalDollars: 
	PoNo: 
	AcctNo: 
	CredCardNo: 
	CredCardName: 
	ExpireDate: 
	Signature: 
	Pay`1: Off
	pay3: Off
	pay4: Off
	pay5: Off
	pay6: Off
	pay7: Off
	pay8: Off
	pay9: Off
	INVOICE: Off


