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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.

Neither API nor any of API's employees, subcontractors, consultants, committees, or other assignees make any
warranty or representation, either express or implied, with respect to the accuracy, completeness, or usefulness of
the information contained herein, or assume any liability or responsibility for any use, or the results of such use, of any
information or process disclosed in this publication. Neither API nor any of API's employees, subcontractors,
consultants, or other assignees represent that use of this publication would not infringe upon privately owned rights.

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 publication may
conflict.

API publications are published to facilitate the broad availability of proven, sound engineering 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 products 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 Services, 200 Massachusetts Avenue, NW, Suite 1100, Washington, DC 20001.

Copyright © 2008 American Petroleum Institute
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Foreword

This recommended practice is under the jurisdiction of the APl Subcommittee on Offshore Structures.

Nothing contained in any API publication is to be construed as granting any right, by implication 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 APl standardization procedures that ensure appropriate notification and
participation in the developmental process and is designated as an API standard. 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, 200 Massachusetts Avenue, NW, Suite 1100, Washington, DC 20001. 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 API, 200 Massachusetts Avenue, NW, Suite 1100, Washington, DC 20001.

Suggested revisions are invited and should be submitted to the Standards Department, API, 200 Massachusetts
Avenue, NW, Suite 1100, Washington, DC 20001, standards@api.org.
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Introduction

The third edition of API RP 2l is an extension of the second edition, which addresses in-service inspection of mooring
components for MODUSs only. Major changes of this edition include:

— inspection guidelines for steel permanent moorings on permanent floating installations are added;

— inspection guidelines for fiber ropes used for permanent and MODU moorings are included;

— special guidance for MODU mooring inspection in the areas of tropical cyclones is provided.

The third edition was developed in response to the need for inspection guidelines of permanent and fiber rope
moorings in addition to MODU moorings. The additional guidelines are based on study results of joint industry
projects (JIPs) and industry experience accumulated in the last 15 years operating a large number of MODUs and
permanent floating installations. This document compiles factors that are best understood and can be quantified at

this time. The information in this document will be updated after further experience and knowledge are gained.
Accordingly, comments and suggestions toward broadening and refining these guidelines are encouraged.
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In-service Inspection of Mooring Hardware for Floating Structures

1 Scope
1.1 General

This recommended practice provides guidelines for inspecting mooring components of mobile offshore drilling units
(MODUs) and permanent floating installations. Although this document was primarily developed for the moorings of
MODUs and permanent floating installations, some of the guidelines may be applicable to moorings of other floating
vessels such as pipe-laying barges and construction vessels. Furthermore, some of the guidelines may be applicable
to secondary or emergency moorings such as moorings for jack-up units, shuttle tanker moorings, and dynamic
positioning (DP) vessel harbor mooring.

The applicability of this document to the moorings of other floating vessels is left to the discretion of the user.

1.2 Purpose

The need for rigorous, effective inspection of mooring hardware is apparent because most of the mooring failures
involved faulty mooring components including corroded or physically damaged wire-rope or chain, defective
connecting links, or mooring hardware of inferior quality. This document should be useful to engineers and operating
personnel concerned with the following:

a) planning a mooring inspection;
b) conducting or supervising a mooring inspection;
c) deciding whether to reject, repair, or replace mooring hardware;

d) communicating with others concerning acceptable mooring hardware.

1.3 Inspection Philosophy and Exception to This Document

1.3.1 Inspection Philosophy

The inspection philosophy of this document is to remove a mooring component with excessive deterioration from
service. Based on this philosophy, a criterion of limiting the strength reduction to 10 % minimum breaking strength
(MBS) was established in the first edition of this document. This criterion has been used by the industry for more than
20 years with generally satisfactory results, and it has become a long standing and widely accepted criterion.

1.3.2 Inspection and Design Check

It should be emphasized that this document does not address the critical design issues such as tension factor of
safety and fatigue, although some discussion is given to the design issue of corrosion allowance. Any attempt to link
inspection with these critical design issues will make discard criteria a moving target, depending on design
assumptions, analysis software used, margin of safety, and location of the operation, etc. Setting an industry
inspection standard in this case is impossible. The design check should be conducted separately. If the design check
indicates that the reliability of the mooring system can be overly compromised, the acceptance of a mooring
component that passes the discard criteria should be carefully re-evaluated. On the other hand, if the design check
indicates that the mooring component is significantly over-designed, and it can tolerate much more damage than
allowed by this document, design calculations should be submitted to the appropriate authority asking for permission

Documents

Document Sharing Hub

Full document details: API RP 21-2008 (2020)


http://www.avadocuments.com/doc/api-rp-2i-2008-2020
http://www.avadocuments.com/doc/api-rp-2i-2008-2020

2 API RECOMMENDED PRACTICE 2|

to take exception to API 2I. This process has been used by the industry under various conditions, and some
examples are provided below.

— A MODU chain was found to have a large number of loose studs that exceeded the discard criteria and therefore
should be replaced. However, the chain was accepted for continued service based on: 1) Break test of samples
taken from the problem area indicated the chain retained more than 90 % MBS. 2) A fatigue analysis, taking into
consideration the additional stress concentration at the stud footprint due to loose stud, indicated sufficient
fatigue life for continuous operation.

— A mooring component was found to have lost 15 % of its strength, well exceeding the discard criteria of 10%
MBS. A design check indicated the factors of safety were twice the required factors of safety for the operation.
The component was accepted for continued service.

1.3.3 Safety of Inspection Personnel

Safety should be given high priority during mooring inspection. If a certain recommended inspection procedure
poses a significant risk of jeopardizing the health and safety of the inspection personnel, the procedure should be
modified to minimize the risk. However an effort should be made to ensure the inspection objectives are not
compromised.

1.4 Mooring Component Traceability and Inspection Documentation

Since the inspection philosophy of this document is to remove a mooring component with excessive deterioration
from service, it is important to keep a complete and auditable record of the component history. This component
history shall be maintained in accordance with Annex A and shall include manufacturing, inspection, usage, and
retirement records.

In cases where a complete component history for in-service mooring components is not available, decisions to keep a
component in service should be based on its present condition and experience with components in similar services.
Furthermore, a lack of historical documentation does not eliminate the need to maintain on-going documentation for
future use.

2 Guidelines for In-service Inspection of MODU Mooring Chain and Anchor Jewelry

21 Common Problems with MODU Chain

The rough treatment to which mooring chain is exposed can lead to various chain problems. Eight such common
problems for which inspectors should be aware of are described in 2.1.1 to 2.1.8.

211 Missing Studs

A studlink chain without a stud may significantly increase the possibility of link failure; high bending stresses and low
fatigue life in links are predictable consequences of missing studs.

21.2 BentLinks
A bent link is the result of chain-handling abuse. The link may have been excessively torqued when traversing a
sharp, curved surface; or the chain may have jumped over the wildcat, making point contacts between the link and

the wildcat. Jumping of chain over the wildcat is usually caused by a worn wildcat, by chain dimensions out of
tolerance, or by too abrupt braking of fast moving chain.
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IN-SERVICE INSPECTION OF MOORING HARDWARE FOR FLOATING STRUCTURES 3

2.1.3 Corrosion

Excessive corrosion increases the possibility of chain failure from fatigue or overloading due to reduced cross-
sectional area.

2.1.4 Sharp Gouges

Physical damage to the chain surface (such as cuts and gouges) raises stress and promotes fatigue failure.

2.1.5 Loose Studs

Loose studs caused by manufacturing defects, abusive handling, or excessive corrosion between the link and the
stud, allowing excessive stretching of chain, causing higher bending stresses in the chain. A typical loose stud is
shown in Figure 1a.

2.1.6 Cracks

Surface cracks, flash-weld cracks, and stud-weld cracks may propagate under cyclic loading, resulting in premature
chain failure. A typical stud-weld crack is shown in Figure 1b.

21.7 Wear

Wear between links in the grip area and between links and the wildcat (see Figure 2b) reduces the chain diameter.
The diameter reduction decreases the load-carrying capacity of the chain and invites failure.

2.1.8 Elongation

Excessive permanent elongation may cause the chain to function improperly in the wildcat, resulting in bending and
wear of the links. Wear in the grip area of the chain and working loads in excess of the original proof load will result in
a permanent elongation of the chain.

2.2 Recommended Inspection Method

2.21 General
Chain installed on MODUs can be inspected by the two methods discussed in 2.2.2 and 2.2.3.
2.2.2 Dockside Inspection

As shown in Figure 3, the drilling vessel is taken into a dock, and the chain is laid out for inspection. Normally such
chain inspection is carried out in conjunction with other work such as major structural repair or special survey.

In this manner the entire chain can be thoroughly cleaned and carefully inspected, and the connecting links and
anchor shackles can be examined by magnetic particle inspection (MPI). Since the chain is not under tension, the
chain diameter in the grip area can be readily measured. However, the measurement of a length of five links, in this
case, which should be accomplished under tension, would be inaccurate.

2.2.3 Offshore Inspection

As shown in Figure 4, the drilling vessel stays offshore, and the chain is inspected with the assistance of a workboat.
The chain in the chain locker should be paid out fully and then examined by an inspector standing close to the
windlass while the chain is slowly taken back into the chain locker. At the same time, the workboat picks up the
anchor and moves slowly toward the vessel.
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b) Cracked stud weld in 3-in. ORQ chain

Figure 1—Typical Chain Stud Problems

The advantage of this method is that it requires no dock facilities. The inspection can be performed whenever a work
boat is available or in conjunction with anchor retrieval. Two disadvantages of the offshore inspection method and
their correction measures are discussed in the following.

— Inspecting the last approximate 200 ft of chain is difficult. However, if the chain can be reached by a crane, and
deck space on the drilling vessel is available, the anchor and the last portion of chain can be picked up by the
crane and laid on the deck for inspection. Otherwise, the anchor and the last portion of chain can be brought on
board the work boat and inspected there.

— Inspection of connecting links by MPI is suggested in 2.3. However, MPlI is difficult and time consuming with the
offshore inspection method; it could substantially increase workboat waiting time and delay the MODU moving
schedule. This problem can be alleviated by exchanging the connecting links in the chain with spare connecting
links that have been examined by MPI prior to the chain inspection.
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D,

a) Diameters in two perpendicular directions

Grip area

Area rubbing against
windlass wildcat

c) Two diameter measurements

b) Areas of heavy wear (Offshore Inspection Method)
1 [
1 © 2 3
©

90 % of Nominal diameter
(one diameter measurement)

| 180 % of Nominal diameter
(two diameter measurement)

e) Go-no-go gauge

d) Diameter caliper

Figure 2—Chain Diameter Measurement
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Figure 3—Dockside Inspection Method
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. Windlass

. Upper fairlead
. Crane

. Windlass

. Lower fairlead
. Workboat

. Mooring chain
. Anchor

ONO OB WN =

Figure 4—Offshore Inspection Method

2.3 Recommended Inspection Procedure
2.3.1 Personnel

2.3.1.1 Dockside Inspection Method
The following list describes personnel and duties for the dockside inspection method:

a) the chief inspector coordinates the work among inspection personnel, performs visual inspection, performs
measurements, and rejects or accepts damaged links;

b) the assistant keeps inspection records and assists with measurements;
c) the MPI inspector performs MPI on connecting links and anchor jewelry;

d) roughnecks clean chain, grind out surface defects, dismantle/assemble connecting links, and assist in inspection
of anchor jewelry.
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2.3.1.2 Offshore Inspection Method

The following list describes personnel and duties for the offshore inspection methods:

a) the windlass operator runs and stops chain on the order of the chief inspector, stopping chain after every 100 ft of
chain movement;

b) the chief inspector coordinates the work among the inspection personnel, gives orders to the windlass operator,
rejects or accepts damaged links, and performs visual inspection and measurements;

c) the assistant inspector keeps inspection records, performs visual inspection, and assists with measurements;
d) the MPI inspector performs MPI on anchor jewelry and spare connecting links prior to inspection;

e) roughnecks clean chain, grind out surface defects, change connecting links, and assist with inspection of anchor
jewelry.

2.3.2 Equipment

The following equipment is often needed for chain inspection. Its need and availability should be checked before the
inspection is started:

a) workboat (offshore inspection method);

b) dockside crane or other suitable equipment to lay out chain (dockside inspection method);
c¢) high-pressure hose;

d) sandblasting equipment;

e) MPI equipment;

f) go-no-go gauge for chain diameter measurement (see Figure 2¢);

g) go-no-go gauge for maximum allowable length over five links (see “Offshore Inspection Method,” in Figure 5a) or
go-no-go gauge for maximum allowable length of individual link (see “Dockside Inspection Method,” Figure 5b);

h) steel wire brush;
i) hammer;

j) spare connecting links that have been inspected by MPI (a sufficient number of connecting links must be prepared
for replacing existing connecting links and damaged common links);

k) grinder;

[) diameter caliper (see Figure 2d);
m)measuring tape;

n) tape recorder;

0) spray paint;

p) camera;

q) lighting equipment.
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| Length over 5 links |

GESSEE

Go-no-go gauge

-
I | | —1

o 7

23.25 x Nominal diameter (max.)

a) Offshore Inspection Method

Length of individual link
D

BT

=

[e——

6.15 x Nominal diameter

b) Dockside Inspection Method (Option 1)

D R N DR B R DR S
| [ | |

I i
"
(L4 + L, + L) < 18.45 x nominal diameter

c) Dockside Inspection Method (Option 2)

2.3.3 Arrangement

Figure 5—Chain Length Measurement

2.3.3.1 Dockside Inspection Method

For arrangement in the dockside inspection method, one should lay out the chain in rows approximately 100 ft long. If
this arrangement is impractical, one should use spray paint to mark every 100 ft of chain.

2.3.3.2 Offshore Inspection Method

The inspector should stand close to the windlass or the upper fairlead. Chain inspections have been carried out on a
specially built platform near the lower fairlead of a semi submersible, but this practice is discouraged because it can
endanger the inspectors if the chain breaks at the windlass. For chain systems, inspection could be accomplished on
the deck of a large anchor-handling boat that has adequate handling gear and chain lockers.
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2.3.4 Cleaning

One should clean the chain with a high-pressure hose. Also marine growth and corrosion scale should be removed at
every 100 ft of chain and at places where close examination is needed.

2.3.5 Inspection Steps

2.3.5.1 Visual Inspection

One hundred percent of the chain is visually inspected for missing studs, bent links, corrosion, sharp gouges, loose
studs, cracks, and wear. When using the offshore inspection method, the line speed should be less than 30 ft per
minute. When chain abnormalities are suspected, the chain movement should be stopped for close examination. The
inspector should also watch the movement of the chain passing through the wildcat. Jumping of chain over the wildcat
may indicate misfit between the chain and wildcat.

The inspector should tap each stud with a hammer to check for loose studs. An experienced inspector can detect
loose studs by listening to the tone of the tapping.

The offshore inspection method is most effective where one inspector checks the links in a vertical plane while
another inspector checks the links in a horizontal plane.

The last portion of chain should be brought on board the deck of the drilling vessel or the deck of the workboat for
inspection.

2.3.5.2 Connecting-link Inspection

To perform a connecting-link inspection, the inspector should dismantle all connecting links and inspect by MPI or
replace with links that have been examined by MPI.

2.3.5.3 Measurement

One should measure the following parameters once at every 100 ft of chain and on both sides of each connecting
link. If chain problems are found, more measurements may be needed.

For chain diameters in two perpendicular directions as shown in Figure 2a, one should remove corrosion scale and
marine growth before measuring diameters. The diameter measurement should be performed at the location with the
worst reduction in cross-sectional area, which is normally the grip area or the area that rubs against the windlass
wildcat (see Figure 2b). If the grip area has the worst reduction and the offshore inspection method is used, two
diameters should be measured as shown in Figure 2c.

In the offshore inspection method, length over five links can be measured with a go-no-go gauge (see Figure 5a). For
the dockside inspection method, length over five links cannot be measured accurately since the chain is not under
tension. Therefore, the length of individual links should be measured by a go-no-go gauge as shown in Figure 5b.
Another option of chain length measurement for dockside inspection is shown in Figure 5c.

If grinding is performed to remove surface defects, one should measure link diameter after grinding with a diameter
caliper as shown in Figure 2d.

2.3.5.4 Anchor and Anchor Jewelry Inspection
The inspector should visually inspect all anchor jewelry such as anchor shackles, swivels, open links, and connecting
links. In addition, certain areas as shown in Figure 6 should be inspected by MPI. MPI procedures should be based

on ASTM E709 [13].
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Figure 6—Inspection of Anchor Jewelry

The inspector should visually inspect the anchors after cleaning, looking for structural cracks and noticeable
deformations such as bending of the anchor shank or fluke. Attention should be given to welds, corners, and areas of
high stress. If a crack is suspected in an area of high stress concentration, the area should be inspected by MPI.

MPI should be conducted under the supervision of an operator’s representative or a representative from a recognized
classification society. The areas to be examined by MPI should be clearly marked on each item. One should
dismantle all connecting links and other anchor jewelry as required.

2.3.5.5 Winching Equipment Inspection

The working conditions of the windlasses, fairleads, chain stoppers and chain chasers, and the like, should be
checked.

2.3.5.6 Inspection Record
The following information should be included on the inspection record:

a) name of the chain manufacturer, size and grade of chain, and method of securing studs (unwelded, one side
welded, or both sides welded);

b) operation history, including the age of the chain, inspection and failure history, and previous operating locations;

¢) inspection date and names of inspectors;
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d) locations and nature of all chain abnormalities, plus the corrective measures taken;

e) chain diameter and length over five links (or length of an individual link) and locations where measurements are
taken;

f) locations and types of connecting links and anchor jewelries, abnormalities detected and corrective measures
taken;

g) MPI results;

h) recommendations for further action to be taken.

2.4 Guidelines for Rejecting Chain Components

Chain components having any of the following problems should be removed.
a) A missing stud.

b) A noticeable out-of-plane bending (see Figure 7).

Figure 7—Discard Criterion for Bent Links

c) An average of two measured diameters less than 95 % of the nominal diameter (about a 10 % reduction of cross-
sectional area) or a diameter in any direction less than 90 % of the nominal diameter.

d) A crack at the toe of the stud weld extending into the base material.

e) Surface cracks or sharp gouges that cannot be eliminated by light grinding. The link should be rejected if the chain
diameter is reduced to less than 90 % of the nominal diameter after grinding.

f) Excessively loose stud. Since it is difficult to quantify excessive looseness of chain studs, the decision to reject or
accept a link with a loose stud depends on the experience and judgment of the inspector. As a point of reference, if a
stud can move more than /8 in. (3 mm) axially or more than 3/16 in. (5 mm) laterally in any direction (see Figure 8a),
rejection of the link should be considered. Similarly, if a gap of more than /8 in. (3 mm) exists between the stud end
and the link in a link with a stud welded on one end, rejection of the link should also be considered (see Figure 8b).
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Welded

Figure 8—Examples of Severely Loose Studs

g) Cracks detected by MPI in the internal locking area of connecting links. External surface defects in connecting links
are not cause for rejection if they can be eliminated by grinding to a depth of no more than 8 % of the nominal
diameter of the chain.

h) Length over five links exceeding 23.25 times the nominal chain diameter (offshore inspection method) or the length of
an individual link exceeding 6.15 times the nominal chain diameter (dockside inspection method). The upper limit
values of length over five links and length of the individual link for different sizes of used chain can be found in Table 1.

i) Excessive wear or a deep surface crack on anchor shackles, open links, or swivels. Moderate wear and surface
cracks that can be eliminated by light grinding are acceptable for the anchor jewelry. They should be rejected,
however, under either of the following conditions.

— Reduction in cross-section area due to wear and grinding is more than 10 %. This is equivalent to a 5 %
reduction in the average diameter for distributed wear or grinding.

— Reduction in diameter or critical thickness in any direction is more than 10 %.

j) Cracks in anchor or noticeable anchor deformation, which impact anchor performance, such as bending of anchor
shank or fluke. Cracks are acceptable if they can be repaired by proper welding procedure.
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Table 1—Upper Limit of Length Over Five Links and Length of Individual Link for Used Chain

Nominal Diameter Length over 5 Links Length of Individual Link
(in.) (23.25D, in.) (6.15D, in.)
2 46.5 12.3
28 494 13.1
214 52.3 13.8
238 55.2 14.6
2% 58.2 154
258 61.0 16.1
234 64.0 16.9
27/8 66.8 17.7
3 69.8 18.5
318 72.7 19.2
314 75.5 20.0
338 78.5 20.8
312 81.4 21.5
398 84.3 22.3
334 87.2 23.1
378 90.1 23.8
4 93.0 24.6
48 95.9 25.4
414 98.8 26.1
438 101.7 26.9
412 104.7 27.7
45/g 107.4 284
434 110.5 29.2
478 113.3 30.0
5 116.3 30.8
518 119.2 315
51/a 122.0 32.3
53/ 125.0 33.1
512 127.8 33.8
55/g 130.8 34.6
534 133.7 354
578 136.6 36.1

2.5 Guidelines for Chain Repair, Removal, and Replacement

2.5.1 Removal of Individual Links

Individual links that meet the discard criteria should be removed and replaced with connecting links that have been

examined by MPI.

2.5.2 Removal of Chain Sections

If a substantial number of links in a chain section meet the discard criteria, the chain section should be removed, and
the chain can be joined again by connecting links that have been examined by MPI.
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2.5.3 Limit in Number of Connecting Links

The number of connecting links in a mooring line should not exceed an average of one per 400 ft of outboard line
length. Furthermore, the total number of connecting links in a mooring line should be no more than ten, excluding the
connecting links at the anchor end.

2.5.4 Removal of Whole Chain

If a large number of links meets the discard criteria and these links are distributed in the whole length, the chain
should be replaced with a new chain.

2.5.5 Re-welding of Loose Stud

Rewelding of loose studs in the field is undesirable for the following reasons:

— welding in the field may produce hard heat-affected zones that are susceptible to cold cracking;

— hydrogen embrittlement may occur from absorption of moisture from the atmosphere or welding electrodes.

Weld repairs on loose studs should be delayed as long as possible. Where a few links are found with loose studs in a
short section of a chain, it is recommended that this portion of the chain be cut out and a connecting link put in.

If the major portion of the chain has loose studs, the chain should be scrapped. In the case where the chain is not too
old, but contains many loose studs, the chain may be reconditioned onshore at a qualified chain manufacturer where
the loose studs are rewelded at one end and the chain is heat-treated again. However, this practice cannot be applied
to Grade 4 chains, for which stud welding is normally prohibited.

Studs in chain links serve two purposes:
a) to avoid knots or twist problems during handling operations; and

b) to support the links and prevent the sides of the links from deflecting inward during tensile loading, thus preventing
high bending stresses in the chain.

It is important to keep the stud in place to accomplish the purposes just discussed. Although weld repair of loose
studs should be discouraged, excessive stud movement can be prevented by careful welding using the proper
electrode, preheat, interpass temperature, and rate of cooling after welding. Some regulatory bodies permit field
rewelding of studs in oil rig quality chains. However, they normally require the welding contractor to submit welding
specifications for their approval prior to such weld repair.

2.5.6 Grinding

Any grinding to eliminate shallow surface defects should be done parallel to the longitudinal direction of the chain, and
the groove should be well rounded and form a smooth transition to the surface. The ground surface should be
examined by MPI.

2.5.7 Replacement of Mooring Jewelry

Replacements for mooring jewelry such as connecting links, anchor shackles, swivels, wire rope sockets, and pelican
hooks should meet or exceed the original design and manufacture requirements.

2.6 Recommended Inspection Schedule

A chain inspection schedule should be based on the age, condition and operational history of the chain (ground chain
versus rig chain over fairleader under high load) and type of operation.

Documents

Document Sharing Hub

Full document details: API RP 21-2008 (2020)


http://www.avadocuments.com/doc/api-rp-2i-2008-2020
http://www.avadocuments.com/doc/api-rp-2i-2008-2020

16 API RECOMMENDED PRACTICE 2|

The recommended major inspection intervals are given in Table 2 and may be modified based on the condition and
previous inspection history of the chain. As a minimum, a full visual inspection of all mooring lines, including
connectors and jewelry must be conducted as per the frequency in Table 2. If deterioration is found during inspection,
defined as a difference between the as-built and current condition but within the tolerance prescribed by API 2I, then
the inspection interval should be reduced to effectively monitor the condition of the components and ensure they are
fit for intended service at all times. However, the major inspection interval shall never exceed five years.

Guidance for conducting a major inspection is defined in 2.3 and rejection criteria are defined in 2.4.

Table 2—Chain Inspection Intervals

Recommended Intervals Between
Number of Years in Service Major Inspections 2
Oto3 36 months
41010 24 months
over 10 8 months

@ With a grace period not to exceed 4 months.

In addition to the major inspections, chain and connecting hardware should be checked for visible defects frequently
during anchor retrieval.

Special attention should be given to the long term operations where the inspection schedule is current at the start of the
operation, but the inspection will expire during the operation. For example, a development drilling will take 18 months to
complete, but the inspection will expire in 6 months after start of the operation. In this case, an inspection of the mooring
system should be conducted before the MODU is moored on location or while the MODU is in operation.

2.7 Special Event Inspection

Rigorous mooring inspection is critical for operations in the areas of tropical cyclone where the probability of mooring
failure can be much higher. Also guidance is needed to address the reuse of the components from a mooring damaged
by a tropical cyclone. Additional guidance for MODU mooring inspection in these areas can be found in Annex B.

3 Guidelines for In-service Inspection of MODU Mooring-wire Rope and Anchor Handling
Equipment
3.1 Common Problems with MODU Mooring-wire Rope

Mooring-wire ropes receive rough treatment in service, which may result in various types of damage. Inspectors
should be particularly attentive to the common wire rope problems described in the following paragraphs.

3.1.1 Broken Wires
3.1.1.1 Broken Wires at the Termination

Broken wires at the termination, even if few in number, indicate high stresses at the termination and may be caused
by incorrect fitting of the termination, fatigue, overloading, or mishandling during deployment or retrieval.

3.1.1.2 Distributed Broken Wires

The nature of the wire breaks is an important key to diagnosing wire rope problems. For example, a crown break on
the top of the strand may indicate excessive tension, fatigue, wear, or corrosion. Necking down at the broken end of
the wire indicates failure in tension. Broken faces perpendicular to the axis of the wire indicate fatigue. Reduced cross
sections of the wire breaks may indicate corrosion and wear. An example of distributed crown breaks is given in
Figure 9, and typical wire fractures are shown in Figure 10.
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Discard

a) Failure due to tensile overloading characterized by the cup cone
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(final fracture)
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Fatigue crack
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b) Fatigue failure-initial fracture from fatigue and final fracture by shear

c) Fatigue failure straight across

d) Fatigue failures characterized by no reduction in cross section area

Figure 10—Typical Wire Fractures Documents
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