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PART

Conditions of Classification

(Supplement to the ACS Generic Rules for Conditions of Classification 1 Offshore Units
and Structures)
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Part 1 Conditions of Classification

Chapter 1 Scope and Conditions of Classification
Section 1 Classification
Chapter 1 Scope and Conditions of

Classification

SECTION 1 Classification

1 Process

The requirements for conditions of classification are contained in the sepa@8e(eneric
Rulesfor Conditions of Classification Offshore Units and Structures (Part 1).

Additional requirements specific t&loating Productioninstallatons are contained in the
following Sections of thi®art

2 Application of Rules

The requirements in tee Rulesare to be applied to the surveys, hull construction, equipameht
machinery offloating production installationsFloating production instiations (hereinafter
referred to a$-Pl or unitsin the Ruleg as used herein mearfifshore installationsnot intended

for thetransport of cargo, which are positioned at a specific site of the installation permanently or
for long periods and fitted witeystems for the processing, storage and offloading of produced

crudeoil and petroleum gases.

They are also to be complied with the International Conventions and National Regulations of the

coastal state in which the unit is located during operation.r§Véiatutory requirements of the
International Conventions and the National Authority are stricter than requirementsesef th

Rules they are to be in accordance with statutory requirements of the International Conventions

and theNational Authority.

3 Mai ntenance of classification

Units classed witiACS are to be subjected to the surveys to maintain the classificaticaramnal
be maintained in good condition in accordance with the requirements specifiedRauth

Plans and particulars of any propdsalterations to the approved scantlings or arrangements of

hull, machinery or equipment are to be submitted for approvaA®$ before the work is
commence@nd such alterations are to be surveyed by the SurveyX£ &f

Rules for Building and Classing Floating Production Installations (FPI Rules) ACS
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Part 1 Conditions of Classification

Chapter 1 Scope and Conditions of Classification

Section 1 Classification

4 Offshore Installations Purpose s and Types
Units to whichthese rulespply are classified as followings

4.1  Purpose of Units
FPSO (Floating Production, Storage and Offloading)
FPSO is a unit with systems for the processing, storage and offloading of produced cande oil
petrolaum gases.
FPO (Floating Production and Offloading}
FPO is a unit with systems for the processing and offloading of produced crude oil and petroleum
gases.
FSO (Floating Production and Storage)
FSO is a unit with systems for the storage and offloadfngraduced crude oil and petroleum
gases.

4.2  Type of units
Ship-Type:
Ship-Type is the unit in the shape of an ordinary tanker or cargo ship having displacement hull.
Column-Stabilized Type:
Columnstabilized type is a unit consisting of deck with-gige installations, surface piercing
columns, submerged lower hulls, bracings, etc., which are-sdmierged to a predetermined
draft during operation.
Tension Leg Platform (TLP):
TLP is a unit which fully buoyant and is restrained below its natur&tiém line by mooring
elements which are attached in tension to gravity anchors or piles at the sea floor.
Spar:
Spar is a unit which is deep draft, vertical floating structures, usually of cylindrical shape,
supportinga topside deck and moored to tleafoor. The hull can be divided into upper hull,
mid-section and lower hull.
There may be other types of units, which are not specified above, such as cyligdecal

Rules for Building and Classing Floating Production Installations (FPI Rules) ACS
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Part 1 Conditions of Classifications

Chapter 1 Scope and Conditions of Classification

Section 2  Classification Symbols and Notations

SECTION 2 Classification Symbols and
Notations

1 General

List of ClassificationSymbols and Notation®r Offshore Installations is available from ACS
GenericRulesfor Conditions of Classification Offshore Units and Structures (Part 1).

2 Offshore Installations Built Under Survey

2.1
Offshore Installationsvhich have been biiunder the supervision of theGS Surveyors to the
requirements of these Rules or to their equivalent, where approved by the Classification
Committee, will be classed and distinguished in the Record by the symbals followed by
the appropriate notatn for the intended servicEloating Production, Storage and Offloading
System (hull type) Floating Production (and Offloading) System (hull type)or Floating
Storage and Offloading System (hull type)

The service notation will be appended by one of tbkowing (Ship-Type), (Column-
Stabilized), (TLP), or (Spar) to indicate the hull type.

2.2

Where ACS is requested only to class the main hull structure, marine systems, safety systems,

and the mooring system of the Floating Production Installation,nabdo class the topside

production facilities, the installation will be classed and distinguished in the Record by the
symbols and notation o Al, Floating Offshore Installation (hull type), where the
ATypeo will i ndi cat e tShpeep eadfo, tSHieCloli wimne d a ¢ h i § E
ATLPO.

2.3
When an existing vessel is converted R®l, and is classed wittACS according to the
requirements ofhese Rulesthe notation (C) shall be assigned as special feature notation. If the
existing vessel &ing converted is currently classed wiCS with a symbol, then the
a symbol would be maintained for the converkdel.

2.4
At the request of the Owner, the special feature notations may be assigned as fallowings

Rules for Building and Classing Floating Production Installations (FPI Rules) ACS
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Part 1 Conditions of Classifications

Chapter 1 Scope and Conditions of Classification
Section 2  Classification Symbols and Notations
() For units fitted with the production systems, where the whole production systems are in

compliance with Part 10, the notationProduction may be assigned additionally.
However, for unitditted with the production systems, even if the production systems are
not intended to belassed, the devices related to the safety of the production systems a
to be comged with therequirements olParts7 and D.

(i) Where the import and/or export systems are in compliance with the requiremeats of
11, thenotationimport and/or Export may be assigned additionally.

(iii) For the unit that has a propulsion systand a means of disengaging the unit from its
mooringand riser systems, the notatiDisconnectablemay be assigned additionally.

3 Floating Production Installations Not Built Under Survey

Floating Production Installationshich have not been builtnder the supervision of theGS
Surveyors, but which are submitted for classification, will be subject to a special classification
survey. Where found satisfactory, and thereafter approved by the Classification Committee, they
will be classed and distingshied in the Recordut the marka signifying the survey during
construction will be omitted.

Forunitswhich have been built under survey and according to the rules of any IACS member, the
marka_ will be assigned.

Rules for Building and Classing Floating Production Installations (FPI Rules) ACS
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Part 1 Conditions of Classifications

Chapter 2  Definitions
Section 1 General
Chapter 2 Definitions

SECTION 1 General

Application

The definitions of terms and symbols which appear isgRailesare to be as specified in this
Section, unless otherwise specified, and definitions of terms and symbols not specifiestin the
Rulesare to be as specified ACS Riles for Classification of VesseladACS Rules for Building

and Classing Mobile Offshore Dirilling Units

Definitions

Production Systemsare systems for processing (separation of contaminants such as water, sand,
etc., and degassing) crude oils, eflcawn up from the seabed, which generally consists of
processingystems, safety/control systems and process support systems.

ProcessSystemsare systems for the separation of contaminants such as water, sand, etc., the
separation of salt content, sulphcompounds, etc. of the crude oils, etc. drawn up from the
seabedand the removal of water from separated gases, which generally consist of crude oll
processingystems, water processing systems and gas processing systems.

ProcessSupport Systemsare sygtems to support the drawing up and processing of crude oils,
etc., which includes power generation and distribution systems, instrument and service air
systems potable water systems, fuel oil systems, instrument systems, communication systems,
fire fighting systems, etc.

Positioning Systemsare such systems to keep the unit at a specific position of designated service
area permanently or for long periods of time, which are specified in the follawings

() Spread Mooring Systems consist of mooring lines coeoted to piles, sinkers, etc.,
which arefirmly embedded into the seabed, the other end of which is individually
connected to winchegr stoppers which are installed on a unit, the definitions of each
category being as given in thalowings:

1. Catenary Mooring (CM) is defined as mooring forces obtained mainly from the net
weightof spread catenary mooring lines.

Rules for Building and Classing Floating Production Installations (FPI Rules) ACS
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Part

Chapter

Section

1

Conditions of Classifications
Definitions

General

(i)

(iii)

2. Taut Mooring (TM) is defined as mooring lines arranged straight and adjusted by
high initial mooring forces, and the mooring forces obtaifreth the elastic elongation
of thesdines.

Single Point Mooring System (SPM)is a system that allows a unit to weathervane so
that the unit changes its heading corresponding to wind and wave directions. Typical
SPM systemare as shown below:

1. Catenary Anchor Leg Mooring (CALM) consists of a large buoy connected to
mooringpoints at the seabed by catenary mooring lines. The unit is moored to the buoy
by mooringlines or a rigid yoke structure.

2. Single Anchor Leg Mooring (SALM) consists of the mooringtructure with
buoyancywhich is positioned at or near the water surface, and is connected to the seabed.
The unitis moored to the buoy by mooring lines or a rigid yoke structure.

Turret Mooring allows only unit's angular movement relative to the twseethat it may

be weathervane. The turret may be fitted internally within the unit, or externally at the
stern/bow of the unit. The turret is generally connected to the seabed using a spread
mooringsystem.

Crude Oil Spacesmean spaces used for the sggraf crude oil (including crude oil tanks), and
the trunks leading to such spaces.

Crude OIil Areas mean crude oil tanks, slop tanks, crude oil pump rooms, and adjacent pump
rooms, cofferdams, ballast space or void spaces to crude oil tanks as wellieskthecas above
these spaces covering all of the length and breadth of the unit.

Production Areasmean the areas where production systems are installed.

Rules for Building and Classing Floating Production Installations (FPI Rules) ACS
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Part 1 Conditions of Classifications

Chapter 3 Classification Surveys during Construction

Section 1 General

Chapter 3 Classification Surveys during
Construction

SECTION 1 General

1 Application

At the assification Survey during Construction, the hull, machinery and equipment are to be
examinedn detail in order to ascertain that they meet the relevant requiremehtsefRules

2 Submission of Plans and Documents

2.1
At the Classification Surveguring Construction, the following plans and documents are to be
submitted toACS for approval before the work is commenced

Hull and hull equipments

- Transverse section showing scantlings

- Longitudinal section showing scantlings

- Deck construction platincluding details of well and helicopter deck)

- Framing

- Shell expansion

- Final stability data

- Methods and locations for natestructive testing

- Construction plan of watertight bulkheads and deep tanks indicating the highest pafsition
tank and positions obps of overflow pipes

- Construction of superstructures and deckhouses

- Details of arrangement and closing devices of watertight doors and hatchways, etc.

- Seatings of boilers, main engines, thrust blocks, plummer blocks, dynamos and other
importantauxiliary machinery

- Construction of machinery casings

- Construction of cargo handling appliances and its foundation

- Pumping arrangements

- Steering gear

- Construction of fire protection

Rules for Building and Classing Floating Production Installations (FPI Rules) ACS
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Part 1 Conditions of Classifications
Chapter 3 Classification Surveys during Construction

Section 1 General
- Means of escape
- Temporary mooring arrangements and towing arrangements
- Welding detds and procedures
- Details of corrosion control arrangements
- Documents in respect of maintenance, corrosion control and inspection
- Other plans and/or documents considered necessa¢ 8y

Machinery

- Plans and data relevant to machinery installation spddifi&CS Rules for Classification of
Vessels

- Electrical installations and automatic and remote control system spdoif&@dS Rules for
Classification of Vessels

- Fire extinguishing arrangements and inert gas system

- Other plans and/or documents considienecessary b&CS

Production systems
For the unit with notation Production, submission of plans and documents for the production
systemis to in accordancevith Part 10

Import and Export systems
For the unit with notation Import and/or Export, sulsioa of plans and documents for the
import and export system is to in accordance Wt 11

2.2
At the Classification Survey during Construction, the following plans and documents are to be
submitted toACS for reference
- Specifications
- General arrargment
- Summary of distributions of fixed and variable weights
- Plan indicating design loadings for all decks
- Preliminary stability data
- Structural analysis and calculation for relevant loading conditions
- Resultant forces and moments from wind, waves, cyrrmeabring and other environmental
loadings taken into account in the structural analysis
- Calculations for significant operational loads from derrick and other equipment
- Lines or offsets
- Capacity plans and sounding tables of tanks
- Plans showing arrangemeoft watertight compartments, openings, their closing appliances,
etc., necessary for calculation of stability
- Other plans and/or documents considered necessa¢ 8y
Rules for Building and Classing Floating Production Installations (FPI Rules) ACS
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Part 1 Conditions of Classifications
Chapter 3 Classification Surveys during Construction
Section 1 General
Submitted calculations are to be suitably referenced. Results from relevant modedrtests
dynamic response calculations may be submitted as alternatives or as substantiation for the
required calculations.
3 Presence of Surveyor
3.1
At the Classification Survey during Construction, the presence of the Surveyor is required at the
following stages of the work in relation to hull and equipment
1. When the tests of the materiasd the equipment specified ACS Rules for Classification of
Vesselsre carried out.
2. When the tests of welding specifiedACS Rules for Classification of Veksare carried out.
3. When designated b&CS during shop work or suassembly.
4. When each block is assembled and erected.
5. When each part of the hull is completed.
6. When structural tests, leak test, hose tests andlesinuctive tests are carriedt.
7. When performance tests are carried out on closing appliances of openings, anchoring and
mooring equipment, cargo handling appliances, fire detection systems, etc.
8. When each part of the fire protection construction is completed.
9. When measuremé of principal dimensions, hull deflection, etc. are carried out.
10.When a loading instrument is installed on board.
11.When the load line mark is marked.
12.When the onboard tests and stability experiments are carried out.
13.When deemed necessagyACS.
3.2
At the Classification Survey during Construction, the presence of the Surveyor is required at the
following stages of the work in relation to machinery
1. When the tests of materials of main parts of machinery specifiek@&$Rules for
Classification of Vessebwe carried out.
2. Main parts of machinery
(i) When the tests specified ACS Rules for Classification of Vessatsording to the kind of
machinery are carried out.
(i) When the materials are assembledcimmstruction of the parts and the parts are assembled
for installationonboard.
(i) When machining of the main parts is finished and, if necessary, at appropriate stages during
Rules for Building and Classing Floating Production Installations (FPI Rules) ACS
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Part

1 Conditions of Classifications

Chapter 3 Classification Surveys during Construction

Section

1 General

Rules for

machining.
(iv) In case of wlded construction, before welding is commenced and when it is completed.
(V) When the shop trials are carried out.

3. When main parts of machinery are installed on board.

4. When performance tests/onboard tests are carried out on measurement insmemeré
control devices of closing appliances, remote control devices for machinery and gears,
automaticcontroldevices steeringgear,mooringequipmentfire extinguishingequipments,
piping, etc.

5. When deemed necessaryAgS.

Tests

At the Classification Survey during Construction, hydrostatic tests, leak tests, hose tests and
performanceests, etc are to be carried out in accordance with the relevant requiremeetseof th
Rules.

In the case of machinery and electrical atistions related to production systems and the pipes
and hoses installed on units during off loading, hydrostatic tests, leak tests or airtight tests are
be carried out as specified these Rulegorresponding to the kind of machinery agldctrical
installations.

In case where production systems or positioning systems, etc. are installed on board units at
works different from the shipbuilding yards where hull structures are constructed (including the
sea areas of the site of operation), surveys sacg# order to tow the hull structures of unids

their site of operation are to be carried out. In this case, the tests, examinations or insfeections
the support structures of installations are to be carried out at suitable places/oduztsienke

final inspection at the site of operation.

Equipments which cannot be surveyed at the Classification Survey during Construction due to
special reasons that are related to such equipment only being capable of functionstgrafter
and commissioningre to be identified for verification at the next Annual Survey.

Survey for storage facilities

In case of the equipment found in storage facilif@ging systems for crude oil, crude oil pumps,
venting systems, inert gas systems, etc.), tests anweys are to be carried out in accordance
with the requirements for the cargo oil systems of tankers specifiedC8 Rules for
Classification of Vessels applicable.

Building and Classing Floating Production Installations (FPI Rules) ACS
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Part 1 Conditions of Classifications
Chapter 3 Classification Surveys during Construction

Section 1 General

6 Survey for production and offloading systems
(If Relevant Notations are  Assigned)

The following surveys are to be carried out during the fitting out of production and off loading
system

) It is to be verified that all piping is adequately and firmly fixed. Piping which is used for
flammable liquids such as crude oil, etc. is to be exttbfl to leakage tests at test
pressuresf 1.25 times design working pressure after fitting work has been completed.

(i) It is to be verified that all electrical installations are adequately and firmly fixed.
Insulationresistance tests are to be carriedaftdr fitting work has been completed.

(iii)  Itis to be verified that all machinery is adequately and firmly fixed. Performance test are
to be carried out after fitting work has been completed.

(iv)  Production systems are to be examined and verified that thegtdmdanger the unit of
its crew under operating conditions.

It is to be verified that the offloading systefexport systems) for units which are permanently
and exclusively equipped for such units are fitted out as designed. In such cases, #iinfgose
bend radii, hose flange gaskets, the positioning of navigational aids, the correct looftions
breakaway coupling, the tightening of the flange bolts are also verified for compliancéheith
installation procedures.

7 Survey during the installati on of units at their site of
operation

During the installation of positioning systems, the following items are to be verified and surveyed
by the Surveyar

1. The components of positioning systems are to be examined for abnormalities before
installation.

2. Certificates are to be confirmed for those components which are required to be tested at
manufacturer facilities.

3. The area around the seabed mooring points is to be examined and reported on by divers or
RemotelyOperatedV ehicles(ROVs) before installabin to ensure that there is no obstruction.

4. During the installation of units to their seabed mooring points, the following isuverlied:

Rules for Building and Classing Floating Production Installations (FPI Rules) ACS
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Part

Chapter

Section

1 Conditions of Classifications
3 Classification Surveys during Construction

1 General

(a) Proper locking of all connecting shackles from mooring lines to seabed mooring points,

and from mooring ines to mooring lines

(b) Sealing of all kenter shackle locking pins
(c) Correct size and length of all the components of mooring lines
(d) Whether seabed mooring points are installed in their designed position and are orientated

10.

11

within allowable design tolerance.
Mooring lines are to be confirmed to be paid out as designed and in accordance with
predeterminegrocedures.
After mooring systems are deployed at their site of operation, the following tests are required
for eaty mooring line
(i) During tests, each mooring line is to be pulled to its maximum design load detebyined
dynamic analysis for the intact design condition and held at that load fmir@es. The
integrity of the entire mooring line from the seabed nm@ppoint to theconnecting end at
the hull structure of the unit as well as movement of the seatmedting point is to be
verified.
(i) Notwithstanding i) above, the test load for soft clay may be modified as deemed
appropriateby ACS. Even in such casl, however, test loads cannot be reduced thess
80% of the maximum intact design loads.
(iif) Notwithstandingi) and {i) above, the tensioning tests of mooring lines may be waived
in cases where detailed investigation reports are submitta@ $and deemedappropriate.
In such cases, however, preloading each seabed mooring point in redbieddad of this
preloading is not to be less than the mean intact design tensiosyamnthat the integrity and
proper alignment of mooring lines can be vedf
Mooring lines are to be verified for firm and adequate connections to chain stoppers.
It is to be verified that the relative position of the single point mooring center of gioigle
mooring systems to pipe line end manifol(BLEMSs) is in compliane with design
specifications and tolerances.
Catenary angles of mooring lines are to be measured and verified for compliance with design
specifications and tolerances.
During installation, it is to be verified that the risers and other supporting faciifienits
are not deformed or damaged, buoyancy tanks, etc. are in their correct position, and flow
lines are firmly and adequately connected.
Upon completion of installation, the connection of units to their periphery facilities is to be
verified for conpliance with design specifications. Divers or ROVs are to be arranged as
necessary for the survey of any underwater parts deemed necessary by the Surveyors.

Onboard Testsand Stability Experiments

During the onboard tests of units, the following iteane to be verified and surveyed by the
Surveyor. The results of onboard tests are to be submitted$o

Rules for Building and Classing Floating Production Installations (FPI Rules) ACS
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Part 1 Conditions of Classifications
Chapter 3 Classification Surveys during Construction

Section 1 General
(1) Performance tests of positioning systdperformance tests of windlass, etc.)
(2) Performance tests of such systems that are necessary fstiragjine draught, inclination,
etc. of units, like ballasting systems
(3 Running tests of machinery and electrical installations, etc.(during their operation, no
abnormalitiesn the condition of units are found)
(4) The accumulation tests of boilers
(5) Confirmation of safety systemfire/gas detection systems, fire extinguishing system,
emergencyhutdown systems)
(6) Function test of communication systems
(7) Emergency procedures against oil spill, fires, etc.
(8) Confirmation of fire extinguishing syem
(a) Fire pumps
(b) Fixed fireextinguishing systems
(c) Portable fire extinguishers
(9) Function tests of detection and alarm systems
(a) Fire detection systems
(b) Gas detection systems
(c) Control panels of fire/gastection systems
(d) Emergency shutdown systems
(10) Confirmation that all systems of the unit are functioning normally
(11 Confirmation of production systenisontrolling system, emergency shutdown, etc.)
(12) Confirmation of purging capability
(13) Confirmation of flare systems

However, if the items specified above are verified by simulating installed conditions at
shipbuildingyards, such onboard tests may be dispensed with.

Stability experiments are to be carried out at suitable occasionshefteompletion of thenain
structures of units and before proceeding to the site of operation. A stability inforinatikiet
prepared on the basis of the stability particulars determined by the results of stapiitynents
is to be approved b&CS andprovided on board.

Rules for Building and Classing Floating Production Installations (FPI Rules) ACS
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Part 1 Conditions of Classifications

Chapter 4  Classification Surveys after Construction

Section 1 General

Chapter 4 Classification Surveys after
Construction

SECTION 1 General

1 Application

At the Classification Survey after Construction, the examination of the hull, machinery and
equipmentare carried out as required for the SpeSiatvey corresponding to the age, kind and
purposeof the unit and the actual scantlings, etc. of the main parts of the unit are to be measured
asnecessary.

2 Submission of Plans and Documents

At the Classification Survey after Construction, plans documents as may be required for the
Classification Survey during Construction are to be submitted. If plans and documents cannot be
obtained, facilities are to be given for the Surveyor to take the necessary information from the
unit.

3 Onboard tests and stability experiments

At the Classification Survey after Construction, onboard tests and stability experiments are to be
carried out in accordance with the requirements specifiéeBitl/8. However, onboard tests and
stability experiments may be dispedswith provided that sufficient information based on
previoustests is available and neither alteration nor repair affecting onboard tests and stability
experiment$as been made after such previous tests.

Rules for Building and Classing Floating Production Installations (FPI Rules) ACS
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Part

1 Conditions of Classifications

Chapter 5 Surveys

Section

1 General

Chapter 5 Surveys

SECTION 1 General

1 Types of Surveys
Units classed witiACS are to be subjected to the following surveys to maintaicltssification
(1) Special Surveys
(2) Intermediate Surveys
(3) Annual Surveys
(4) Docking Surveys
(5) Surveys of Propeller Shaft and Stern TubafSIktc.
(6) Boiler Surveys
(7) Continuous Surveys
(8) Alteration Survey
(9) Occasional Surveys

2 Damage, failure and repair

2.1 Examination
Damage, failure, deterioration or repair to the unit or its elements which affects or may affect
classification is to be submitted by the Owners or their representatives for examination by the
Surveyor.

2.2 Repairs
Where repairs to the unit or its elements which may affect classification are planned in aalvance,
complete repair procedure, including the extehthe proposed repair and the need floe
Surveyor's attendance, is to be submitted to and agreed upon by the Surveyor reasonably in
advance. Failure to notifACS in advance of the repairs may result in suspension ofinit&s
classification until suchime as the repair is redone or evidence is submitted to s#tisfy
Surveyor that the repair was properly carried out.
The above applies also to repairs during voyage or on site.

Rules for Building and Classing Floating Production Installations (FPI Rules) ACS
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Part 1 Conditions of Classifications
Chapter 5 Surveys

Section 1 General
The above is not intended to include maintenance and overhaul to hllinergcand equipment
in accordance with manufacturer's recommended procedures and established marineapdactice
which does not require the approval ACS. However, any repairs as a result siich
maintenance and overhauls which affects or may affessi€ilzation is to be noted in thait's
log and submitted to the Surveyors for use in determining further survey require meujsises
by 1-5-1/2.1 All repairs found necessary by the Surveyor are to be completed &utheyor's
satisfaction.

3 Con tinuous Surveys

3.1

At the request of the Owner and upA@S approval of the proposed arrangementsystem of
Continuous Surveys may be undertaken whereby the Special Survey requiremeatseteut
in regular rotation to complete all of the reguirents of the particular Spect&lirvey within a 5
year period. Each pafitem) surveyed becomes due again for survey approximfitelyears
from the date of survey. The due pafteems) are generally to be completedch year.
Continuous items thatra three(3) months or more overdue at the time Arinual Survey
attendance will be basis for the Annual Survey not to be credited andrf@endorsement of the
Certificate of Classification. Consideration may be givenAl3S to an extension to complete
survey items. If any defects are found during the survey, theytcatee dealt with to the
satisfaction of the Surveyor.

3.2
Docking Survey or equivalent dwater Survey, as required Hy5-4, may be performed at any
time within the fiveyear Special Suryeperiod, provided that all requirements1e%-5 are met
and thickness measurements are taken when the unit is surveyed.

4 Lay -up and reactivation

4.1
ACS is to be notified by the Owner that a unit has beendaidThe surveys fallingue during
lay-up may then be held in abeyance until the unit reactivates-upaproceduresand
arrangements for maintenance of conditions duringufaynay be submitted tACS for review
and verification by survey.

4.2
The requirements for surveys on reactivation areet specially considered in each case, dith
regard given to the status of surveys at the time of the commencement of-tipepasiod,the
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length of the period and the conditions under which the unit has been maintainedtlating
period.

4.3

Units returning to active service, regardless of wheth€S has been informed previoudlgat
the unit has been in layp, will require a Reactivation Survey.

5 Survey Reports File

All survey reports and records of all abnormalities found are to be comptledhe Survey
Report File that is to be kept onboard the unit at all times for reference during any survey.

The records to be kept include, but are not limited to, the following:

(1) Survey and Inspection Plan

(2) The updated status records of all slasrveys

(3) The records of all abnormalities found that are to include all videos and photographic records

(4) The records of all repairs performed on any abnormalities found and any further repetitive
abnormalitiefound subsequent to the reysai

(5) Records of all corrosion prevention system maintenance, including records of all cathodic
potentialreadings taken, records of depletion of all sacrificial anodes, impressed current
maintenanceecords, such as voltage and current detaaf the system, coating breaks and
the monitoringecords of the steel material wastage in way of the coating break areas

(6) All classification survey reports pertaining to the unit

(7) All records of any findings of abnormalities by the crewspenel onboard, including all
leakagesn bulkheads and piping

(8) Reports of thickness measurements of the unit

(9) Reports of all NDE performed

6 Surveys using Risk -based Techniques

A properly conducted RisBased Inspection Plan or ReliabiliBentered Maintenance Plan may

be credited as satisfying requirements of surveys for maintenance of class for the corresponding
unit.

The application of thserequirements does not cover any statutory survey requirements that may
applyto the unit being assidered. AlthouglACS is authorized to perform statutory surveys on
behalf of some authoritie®yCS is not in a position to alter or waive them. The Ownetois
ensure that in developing the inspection plan or maintenance plan, due considerationtis given
applicable requirements externalAGS.
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SECTION 2 Annual Surve ys

1 Due Range
Annual Surveg areto be carried out within 3 months before or after each anniversary date.

2 Hull and equipment

2.1  All Units (Ship-Type)
For shiptype units, at eaclnnual Survey, the weather decks, hull plating and their closing
appliances together with watertight penetrations are to be generally examined as far as practicable
and placed in satisfactory condition.
The following documents, as applicable, are talable onboard during Annual Surveys:
(a) General Arrangement
(b) Capacity Plan
(c) Hazardous Area Classification Plans
(d) List of Electrical Equipment
(e) Operations Manual
(f) Construction Portfolio
(g) Survey Reports File, as requiredb$-1/5
The survey is to include the following, as applicable:
Protection of Openings
(a) Hatchways, manholes and scuttles in freeboard and superstructure decks
(b) Machinery casings, fiddley covers, funnel annular spaces, skylights, companionways and
deckhousesrptecting openings in freeboard or enclosed superstructure decks
(c) Portlights together with deadcovers, cargo ports, bow or stern access, chutes and similar
openings in unit's sides or ends below the freeboard deck or in way of enclosed superstructures
(d) Ventilators including closing devices where fitted, air pipes together with flame semens
weld connections to deck plating. All air pipe closure devices installed on the exjezdesdare
to be externally examined, randomly opened out and theiitammserified. Scuppers, inlets and
overboard discharges are to be externally examined as accessloténg their attachment to
shell and valves.
(e) Watertight bulkheads, bulkhead penetrations, end bulkheads of enclosed supersamdtures
the operatn of any doors in same
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(f) Weathertight doors and closing appliances for all of the above including stiffening, dogs,
hinges and gaskets. Proper operatiof weathertight doors and closing appliances to be
confirmed.

Freeing Ports:
Freeing ports, toge#én with bars, shutters and hinges

Protection of Crew:
Guard rails, lifelines, gangways and deck houses accommodating crew

Loading and Stability Information:

Confirmation of loading manual, stability data and damage control plans, as applicable.
Loading nstruments installed to supplement the trim and stability booklet are to be confirmed
working order by use of the approved check conditions, as applicable. Theinsteustion
manual for the loading instrument is to be confirmed onboard.

Load Line:

Confirmation that no alterations have been made to the hull or superstructures whichfieatiid
the calculation determining the position of the load lines. Record of conditions of assigriment
load lines is to be available onboard for reference. The lioe marks are tbe sighted, found
plainly visible, and remarked and/or painted, as required.

Mooring Systems

- Spread mooring systems

The spread mooring system is to be generally examined so far as can be sptatethdn
satisfactory condition asecessary. In addition, the following above waiteims are to be
examined, placed in satisfactory condition and reported upon, where applicable:

() The anchor chain stopper structural arrangements are to be visually examined, irtleding
structural foudations of all of the stoppers or holders. Tensioning equipiméantbe generally
examined.

(i) The anchor chain's catenary angles are to be measured to verify that thecaaghéensions
are within the design allowable tolerances. Where anchor catdased, their tensions are to be
verified to be within the allowable tensions.

(iii) The anchor chains or anchor cables above the water are to be visually extonimedr and
tear.

- Single point mooring(SPM) systems

The single point mooring systemtis be generally examined so far as can be abene water
and placed in satisfactory condition as necessary. In addition, the follatvivg water items are
to be examined, placed in satisfactory condition and repaped, where applicable:

() The ankor chain stopper structural arrangements are to be visually examined, inchaling
structural foundations of all of the stoppers.
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Rules for

(i) The anchor chain's catenary angles are to be measured to verify that thecanghtensions
are within the allowabléesign tolerances. Where anchor cablesuaedl, their tensions are to be
verified to be within the allowable tensions.

(iif) The anchor chains or anchor cables above the water are to be visually exfominedr and
tear.

(iv) The condition of the bearys is to be verified for continued effectiveness ofltigication
system.

(v) The entire assembly of the single point mooring structure above water is to be generally
examined for damage, coating breaks and excessive signs of corrosiosurvhisis ¢ include
all turret wall structures, accessible turret well structures, moarnmg, all structures supporting
the disconnectable operations of the mooring systéen, whichever are applicable.

Structural Fire Protection

Verification that no significat changes have been made to the arrangement of structural fire
protection, verification of the operation of manual and/or automatic fire doors, if fitted, and
verification that the means for escape from the accommodations, machinery spaces and other
spacs are satisfactory.

SuspectAreas

Suspect areas of the hull are to be overall examined, including an Overall andC8seey of

those suspect areas which were identified at the previous surveys. Areas of sulostaosiain
identified at previous sueys are to have thickness measurements taken.

Where extensive areas of corrosion are found or when considered necessanShywéyer,
thickness measurements are to be carried out and renewals and/or repaiharadeastage
exceeds the allowable mamg Where substantial corrosion is found, additiotiackness
measurements in accordance WKRES Rules for Classification of Vessalge to be taken to
confirm the extent of substantiabrrosion. These extended thickness measurements are to be
carried ait before the survey isredited as completed. Where reduced scantlings on the basis of
effective corrosion preventiasystem have been adopted, the results of any measurements are to
be evaluatethased on the scantlings before reduction.

Helicopter Deck

Where areas of the unit are designated for helicopter operations, the helicopter deck, deck
supporting structure, deck surface, deck drainage, tie downs, markings, lighting, wind indicator,
securing arrangements, where fitted safety netting or equivalergss arrangemernteluding
emergency escape, and accessifefighting and rescue personnel, are toezamined.

Units in Lightering Service

The external examination of hull structures, where fenders for lightering operation were located,
is to be caried out. Where extensive areas of wastage are found, or when consielegsdary by

the Surveyor, thickness measurements and internal examination, indiidsepup Survey, may

be required.
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Ballast Tanks andCombined Cargo/Ballast Tanks

5 years < ag®15 years

15 years < age

1. Ballast tanks and combined cargo/ballast tank
otherthan double bottom tanks, where the followi
conditions have been identified at previous surve
- A hard protective coating was found in POOR
condition,

or

- A soft coathg or semihard coating has been
applied,

or

- A hard protective coating has not been applied
from the time of construction

2. Double bottom ballast tanks, where substantia
corrosionwas found within the tank, and the
following conditions have been idéfied at
previous surveys

- A hard protective coating was found in POOR
condition,

or

- A soft coating or serdard coating has been
applied,

or

- A hard protective coating has not been applied
from the time of construction

1. Ballast tanks and combinedrgo/ballast tanks
otherthan double bottom tanks, where the followi
conditionshave been identified at previous survey
- A hard protective coating was found in POOR
condition,

or

- A soft coating or serdard coating has been
applied,

or

- A hard proective coating has not been applied
from the time of construction

2. Double bottom ballast tanks, where substantia
corrosionwas found within the tank, and the
following conditions have been identified at
previous surveys

- A hard protective coating wdsund in POOR
condition,

or

- A soft coating or serdnard coating has been
applied,

or

- A hard protective coating has not been applied
from the time of construction

3. Ballast tanks and combined cargo/ballast tank
otherthan double bottom tanks in wa§ spaces
designatedor the carriage of cargo, where FAIR
coating conditionsvere identified at previous
surveys, a minimurof three (3) so identified tanks
i.e., one (1¥orward, one (1) midship and one (1)
aft.

4. Peak tanks, where FAIR coating coiatis were
identifiedat previous surveys.

Note:

Where extensive areas of corrosion are found or when considered necessary by the Surveyor, thick
measurements are to be carried out and renewals and/or repairs made when wastage exceeds the

margin.

Where substantial corrosion is found, additional thickness measurements in accordaA¢SARbles for
Classification of Vessebre to be taken to confirm the extent of substantial corrosion. These extende
thickness measurements are to be edraut before the survey is credited as completed. Where reduc
scantlings on the basis of effective corrosion prevention system have been adopted, the results of g
measurements are to be evaluated based on the scantlings before reduction.
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2.2

3.1

Rules for

Column-Stabilized Units

For columnstabilized units, the exposed parts of the hull, the deck, deck houses, structures
attachedto the deck, derrick substructure, including supporting structure, accessible internal
spacesand the applicable parts listed as dolk are to be generally examined and placed in
satisfactorycondition, as found necessary:

(i) Hatchways, manholes, and other openings in freeboard (Batéhead deck) and enclosed
superstructureecks

(i) Machinery casings and covers, companionways @&k houses protecting openings in
freeboardor enclosed superstructure decks

(iii) Portlights together with deadcovers, cargo ports, bow or stern access, chutes and similar
openings in hull sides or ends below the freeboard deck or in way of enclosestraigpures

(iv) Ventilators, tank vent pipes together with flame screens and overboard discharges from
enclosedspaces on or below the freeboard deck

(v) Watertight bulkheads and end bulkheads of enclosed superstructures

(vi) Closing appliances for alfthe above, including hatch covers, doors, check valves

(vii) Protection of the crew, guard rails, lifelines, gangways and deckhouses accommodating crew
(viii) Columns, diagonals and other parts of the upper hull supporting structure as accessible
above he waterline

(ix) The Surveyors are to confirm that no alterations have been made to the hull, structural
arrangementssubdivision, superstructure, fittings and closing appliances upon which the load
line assignment is based.

Fire Protection and Fire Fighting Systems

Following systems are to be verified to confirm no significant changes have been made to any of
the systems and that they remain in satisfactory condition

Fire protection systems, including the following items are to be genexaliyired and function
tested as necessary:

(A) Examination of structural fire protection of accommodation spaces, service spaces and
controlstations, as accessible

(B) Examination and function testing of fire doors

(C) Examination and testing of ventilatifire-dampers

(D) Examination and testing of ventilation system closures and stoppage of power ventilation

(E) Examination and testing of shutters or water curtains
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3.2

3.3

3.4

3.5

3.6

3.7

Rules for

Fixed fire extinguishing systems, including the following items are to be generalyired and
function tested as necessary:

(A) Examination of all items shown on the fire control plan, and confirmation that no alteration
has been made ACS endorsed plan

(B) Examination and testing of all fire pumps. Other pumps used for active fire protecd
also to be examined. This is to include confirmatory testing of the fire pump capacity, and
where installed, testing of relief valves of the fixed fire main system.

(C) Examination and function testing of the fire main system

(D) Examination of all hydrantshoses, nozzles, and shore connections, and testing of these as
necessary

(E) Examination and testing of the gas smothering system, including confirmatory examination
of the storage of the gas medium, gas alarms, and examination and testing of mamlal co

(F) Examination of the high or low expansion foam systems

(G) Examination and function testing of fixed water spraying systems

(H) Protection of helicopter decks with or without refueling capacity

() Examination of paint and flammable liquid lockers

All portable and semportable extinguishers are to be examined.

The f i r efiits gdotbeetesi®@dand examined, as necessary.

Fire detection and alarm systems are to be examined and tested as necessary.

Gas detection and alarm systemstarke examined and tested as necessary.

Means of escape, including the following items, are to be examined and tested as necessary:

(A) All escape routes from accommodation spaces, service spaces and control stations, from
Category O6AO6 ancother machingry spacascdeckhouses

(B) Lighting and gratings in way of all escape routes

(C) Guards and rails along floor deck areas and openings

(D) Contact makers for general alarm system, communication system installed in all emergency
control stations
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3.8

4.1

4.2

4.3

4.4

Rules for

Emergency shutdown systems

(A) Emergency shutdown arrangements provided to disconnect or shutdown, either selectively or
simultaneously, of the electrical equipment as outlined in the floating production
i nst alopesating mamuals are to be examined tsted.

(B) Services such as the emergency lighting, general alarm system, public address system,
distressand safety radio system, that are required to be operable after an emergency
shutdownof the installation, are to be verified for their proper operation

(C) All equipment in exterior locations which is capable of operation after an emergency
shutdownis to be verified as being suitable for installation in Zone 2 locations.

Machinery and Electrical Equipment

Annual Survey of machinery and electricaistems servicing the marine and safety systems is
mandatory for all types of units.

Survey items not specified in tH&bsectiorare to be in accordance with the followings

(A) Surveys for shigiype units are to comply with applicable requirementAGS Rules for
Classification of Vessels

(B) Surveys for columsstabilizedinstallations are to comply with applicable requirements of
ACS Rules for Building and Classing Mobile Offshore Drilling Units

Non-Self-Propelled Unit

Machinery items installedonsistent with the services of the installation are subject to a general
examination and are to be placed in satisfactory condition.

Self-Propelled Unit

(A) Surveys of seHpropelled installations is to comply with applicable requirements@$§
Rules fo Classification of Vessels

(B) Thruster surveys, where installed, are to comply with the requirememM€9fRules for
Classification of Vessels
Building and Classing Floating Production Installations (FPI Rules) ACS
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4.5

4.6

4.7

4.8

4.9

4.10

411

4.12

4.13

Rules for

Enclosed hazardous areas, including ventilation, electric lighting, electric fixtures and
instrumentatn areto be examined.

The integrity of explosioproof equipment is to be verified.

Corrosion protection systems are to be examined.

Remote shutdown arrangements for fuel and ventilation equipment are to be examitestieaind

Emegency control stations are to be examined and tested.

Safety relief valves are to be externally examined and tested.

All machinery, pumps and pumping arrangements, including valves, cocks and pipes are to be
externally examined during operation

Structure, piping, electrical systems and machinery foundations are to be generally examined
damage or deterioration.

Cargo Tanks

Pressure/vacuum relief valves, flame arrestors and flame screens, tank vent protective devices are
to be elamined externally for proper assembly and installation, damage, deterioration ootfraces
carryover at the outlet. Where deemed suspect, the tank protective device is to be opened for
examination.
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4.14

6.1

6.2

6.3

6.4

6.5

Rules for

Cargo Pump Room

(A) Examination of pump room bulkheadbr signs of leakage or fractures and, in partictiter,
sealing arrangement of all penetrations of bulkheads.

(B) Confirmation that there are no potential sources of ignition in or near the cargo pump room
and cargo area and that pump room access ladeirs good condition.

(C) Pump room ventilation system including ducting, dampers and screens.

Dynamic Positioning Systems ( If Relevant Notations are
Assigned)

Surveys of dynamic positioning systems are to comply with the requiremeAtSSRules for
Building and Classing Mobile Offshore Drilling Units

Production Systems ( If Relevant Notations are
Assigned)

Maintenance records are to be kept and made available for review by the Surveyor. The
maintenanceecords will be reviewed to establish theope and content of the required Annual
and Special Periodical Surveys. During the service life of the facilities, maintenance records are
to be updated on a continuing basis. The operator is to inf@8 of any changes to the
maintenance procedures anequencies, as may be caused, for example, by changes or additions
to the original equipment.

Enclosed hazardous areas, including ventilation, electric lighting, electric fixtures and
instrumentatiorareto be examined.

The integrity of explosin-proof equipment is to be verified.

Corrosion protection system is to be examined.
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Remote shutdown arrangements for fuel and ventilation equipmnetiat be examined and tested.

6.6
Emergency control stations are to be examined and tested.
6.7
Safety relief valves are to be externally examined and tested.
6.8
All machinery, pumps and pumping arrangements, including valves, cocks and pipes are to be
externally examined during operation.
6.9

Structure, piping, electrical systems and machifiempdations are to be generally examined for

damage or deterioration.

7 Importand  Export Systems ( If Relevant Notations are

Assigned)

The import and export systems are to be examined as far as can be seen and placed in satisfactory

condition. In additia, the following items are to be examined:

(1) A general examination is to be performed on all electrical and fluid swivels, flexible risers,
floating hoses, cargo piping and valves associated with the import and export systems,
expansionoints, seals, etc.

@The fluid swivels are to be e xtaariente da pfeorrt usri egs

(3) Records of maintenance are to be reviewed.

(4) Navigational aids for all floating hoses are to be examined and functionally tested.

(5) Riser tensioning arrangements trdoe examined for proper functioning order.

(6) All electrical equipment, fitted in hazardous location is to be examined for integrity and
suitability for the continued service.

Rules for Building and Classing Floating Production Installations (FPI Rules) ACS

31



Part 1 Conditions of Classifications
Chapter 5 Surveys

Section 3 Intermediate Surveys

SECTION 3 Intermediate Surveys

1 Due Range

Intermediate Surveys ate be carried out either at the second or third Annual Survey or between
these surveys

2 Hull and equipment

2.1  Ship-Type Units

At the Intermediate Survey, in addition to all the requirements for Annual Survey, the following
items are to be surveyed

(A) Survey planning meeting
A survey planning meeting is to be held prior to the commencement of the survey.

(B) BallastTanks
5 years < ag®10 years 10 years < age

Overall Survey of a minimum three (3) Overall Survey of all ballast tanks
representative ballast tanks selected by treeS/or

Notes:

1. Where a hard protective coating is found in POOR condition, where soft coating eregeimi
coating has been applied or where a hard protective coating has not been applied from timg
construction,ie examination is to be extended to other ballast tanks of the same type.

2. If such Overall Survey reveals no visible structural defects, the examination may be limited
verification that the corrosion prevention system remains effective.

3.  Where provided,he condition of corrosion prevention system of ballast tanks and combined
cargo/ballast tanks other than double bottom ballast tanks is to be examined. Ballast tanks
combined cargo/ballast tanks other than double bottom ballast tanks, where a rentil/prot
coating is found in POOR condition and Owners or their representatives elect not to restorg
coating, where a soft coating or selmaird coating has been applied or where a hard protective
coating has not been applied from the time of constructi@ntanks in question are to be
internally examined at each subsequent Annual Survey. Thickness measurements are to b
out as considered necessary by the Surveyor.

4. Double bottom ballast tanks, where a hard protective coating is found in POOiRocoadd
owners or their representatives elect not to restore the coating, where a soft coatinghardem
coating has been applied or where a hard protective coating has not been applied from the
construction, the tanks in question may be ma#ly examined at each subsequent Annual Sury
where substantial corrosion is documented. Thickness measurements are to be carried out
considered necessary by the Surveyor.
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(C) CargoTanks

At each Intermediate Survey after Special Survey No. Zast three (3) cargo tanksiofegral
type (one (1) center, ond1) port wing and ongl) starboard wing tank) are to be examined
internally.

(D) ThicknessMeasurements

Where extensive areas of corrosion are found or when considered necessarnShyaier,
thickness measurements are to be carried out and renewals and/or repaiharadeastage
exceeds the allowable margin. Where reduced scantlings on the basis of effeatoson
prevention system have been adopted, the results of any measurareemtse evaluated based
on the scantlings before reduction.

(E) TankPressureTesting

Pressure testing of cargo and ballast tanks is not required unless deemed necessary by the
Surveyor.

(F) Units inLighteringService

The external examination and énmal Closeup Survey of hull structures, including thickness
measurements, where fenders for lightering operation were located, are to be carried out.

2.2 Column-stabilized units

Intermediate Surveys are not required for coltstabilized units.

3 Fir e Protection and Firefighting  Systems

At each Intermediate Survey, all the requirements of Annual Survey are to be complied with.

4 Machinery and Electrical Equipment

At each Intermediate Survey, all the requirements of Annual Survey are to be comithiied

5 Dynamic Positioning  Systems ( If Relevant Notations are
Assigned)

At each Intermediate Survey, all the requirements of Annual Survey are to be complied with.
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6 Production Systems ( If Relevant Notations are
Assigned)

At each Intermediate Survesll the requirements of Annual Survey are to be complied with.

7 Import and  Export Systems ( If Relevant Notations are

Assigned)

At each Intermediate Survey, all the requirements of Annual Survey are to be complied with.
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SECTION 4 Special Surveys

2.1

Rules for

Due Range

A Special Survey is to be completed within fi{®) years after the date of build or after the
crediting date of the previous Special Survey. The fifth Annual Survey must be credited as a
requirement of the Special Survey. The interval betwematial Survey may be reduced AZS

if it considered necessary.

Special Survey may be commenced at the fourth Annual Survey and be continued with
completionby the fifth anniversary date. Where the Special Survey is commenced prematurely,
the entire survg is normally to be completed within 15 months if such work is to be credited to
the Special Survey.

Special consideration may be given to Special Survey requirements in the case of units of unusual
design, in layup or in unusual circumstances. Consitleramay be given for extension$ rule-
required Special Surveys under exceptional circumstances

Hull and equipment

Special Survey is to include compliance with the Annual Survey and Docking Survey
requirementsnd, in addition, the following reqe@iments as listed below are to be performed, as
applicable, thg@arts examined, placed in satisfactory condition and reported upon

Ship-Type Units

In addition to the requirements of the Annual Survey, the Special Survey is to include sufficient
examnation, tests and checks carried out by the Surveyors to satisfy themselves thal, the
equipment and related piping are in or are placed in satisfactory condition and arett@ for
intended purpose for the new period of class of (Bleyears to beassigned, subject toroper
maintenance and operation and to periodical surveys being carried out at the due dates.

Special Survey is to include the following:

(A) SurveyPlanningMeeting
A survey planning meeting is to be held prior to the commencemhéime survey.

(B) Docking Survey
Docking surveys are to be carried out in accordanceiit.
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Rules for

(C) Rudder

When the steering gear is maintained operational the rudder is to be examined and, when
considered necessary by the Surveyor, lifted and theegmdgrebushed. The conditionratider

carrier and steadiment/rudder stock bearings and the effectiveness of stuffingatexesbe
ascertained when the rudder is lifted.

(D) Mooring Systems

Since it is impractical to cover all types of mooring systeths, following are provided as
guidance to show the basic intent of the survey requirements. Operators and designers may
submit alternative survey requirements based either on service experience or manufacturer
recommendations. If considered acceptableABS, these alternative survey procedured

form the basis for the Special Survey of the mooring system. The Special &utvegclude all

items listed under the Annual Survey and, in addition, the following dpe fwerformed, where
applicable:

i. A Docking Survey or equivalent Wwvater Survey of the SPM system is to be caroet
This survey is to include examination of the entire structure of the SPM, the protective
coating, cathodic protection system, the chain stoppers and their locking déwiges.
suspect areas where substantial corrosion is evident are to be thickness Gaugews
to the extent considered necessary by the Surveyor are to be takersiondtuees of the
SPM when it has undergone service for 15 years or more.

ii.  An examinatio is to be made on all anchor chains for substantial corrosiowastdge.
In particular, the areas to be specially examined are the areas having thelatvst
movement between the chain links. These areas are normally located in way of
seabed tochdown sections of the catenary part of the chains. The chains are to be
inspected for loasstuds and link elongations. Sufficient representative locations are to
be gauged for wear and wastage. Areas susceptible to corrosion, suctwaslthed
water aeas, are to be specially gauged, if considered necessary by the attending
Surveyor.

iii. A close examination is to be carried out on all mooring components and accessible
structural members that carry the mooring loads. These structures include the chain
stoppersor cable holders, the structures in way of the chain stoppers or cable holders,
structural bearing housing and turret/structural well annulus areas. These structures are to
be thoroughly cleaned and examined and any suspect areas are to be naowndBstruct
tested.

iv. A general inspection is also to be carried out on the degree of scour or exposure inway of
the anchor or anchor piles to ascertain that these components avenmexposed.
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Vi.

Vii.

viii .

An examination is to be carried out on the main bearing of the Sy¥#em. This
examinations to include visual inspection of bearing, if accessible, for water ingress into
the structural housing, corrosion, pitting and substantial wear. If the bearing is
inaccessibleat least the weardown is to be ascertained anddhdition of the bearing

seals verified. If disassembled, the bearing rollers and the racer housings are to be
examined.

For inaccessible structures, special alternative inspection procedures for inspection of
these areas are to be submitted for approval.

The chain tensions are to be checked and where found not in compliance with the
specificationsare to be readjusted accordingly. Excessive loss of chain or tendon tensions
are to be investigated.

Representative areas of the chains are to be examinecthma#ted for substantial
wastage. In particular, areas in way of the chain stoppers and the seabed towaredsvane
to be specially examined and measured for substantial wear.

For disconnectable type mooring systems, the disconnect and connect systim f
mooring system is to be tested as considered necessary by the Surveyor. Alternatively,
recordsof disconnect/connect operatiobetween the credit date of the last Special
Survey and the current due date of same may be reviewed, and if founctemtisia

may be considered to have been in compliance with this requirement.

(E) ShellOpenings and thei€losures
All openings in the shell including overboard discharges are to be examined.

(F) Decks Bulkheads an&hell Plating
All decks, watertightbulkheads, and internal and external surfaces of shell plating are to be
examined. Plating in way of side shell or superstructure portlights is to be espedcatined.

(G) Overall SurveyRequirement

1. Spaces

(@ An Overall Survey of all spaces includingrga holds and their tween decks, where
fitted; double bottom, deep, ballast, peak and cargo tanks; mongs, pipe tunnels,
duct keels, machinery spaces, dry spaces, cofferdams and voids, including the plating
and framing, bilges and drain wells, soundingnting, pumping and drainage
arrangements.

(b) Internal examination of fuel oil, lube oil and fresh water tanks is to be carried out
accordance with4" below.
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(c) Where sounding pipes are fitted, the Surveyor is to confirm that a striking pad is
securelyfixed below the sounding pipe.

(d) Electrical bonding arrangements, including bonding straps where fitted, for the
piping systems located within cargo tanks, pipe tunnels, cofferdams and void spaces
bounding cargo tanks are also to be examined.

(e) This examindbn is to be supplemented by thickness measurement and testing as
requiredin this Guidance to ensure that the structural integrity remains effective. The
aim of the examination is to discover substart@iosion, significant deformation,
fractures, danges or other structural deterioration, that may be present.

2. EngineRoomSpaces

Engine room structure is to be examined. Particular attention is to be given toganghell
plating in way of tank tops, brackets connecting side shell frames antbpmland engine
room bulkheads in way of tank top and bilge wells. Particular atteigtitmbe given to the
sea suction, seawater cooling pipes and overboard dischalkgs and their connections to
the side shell plating. Where wastage is evident grestighickness measurements are to be
carried out, and renewals and/or repairs mwldere wastage exceeds allowable limits.

3. BallastTanks andCombinedCargoBallastTanks

(@) Where provided, the condition of corrosion prevention system of ballast tanks and
combined cargo/ballast tanks is to be examined.

(b) Ballast tanks and combined cargo/ballast tanks other than double bottom ballast
tanks, where a hard protective coating is found in POOR condition and Owners or
their representatives elect not to restoredbating, where soft coating or sehard
coating has been applied or where a hard protective coating has not been applied
from the time of construction, the tanks in question are to be internally examined at
each subsequent Annual Survey. Thickness measumts are to be carried out as
deemed necessary by the Surveyor.

(c) When such breakdown of hard protective coating is found in double bottom ballast
tanks and owners or their representatives elect not to restore the coating, sdfere a
coating or semhardcoating has been applied, or where a hard protective cdagg
not been applied from the time of construction, the tanks in question de to
internally examined at each subsequent Annual Survey where substantial casrosion
documentedThickness measements are to be carried out as considered necessary
by the Surveyor.

FuelQil, LubricationQil, FreshWater andPermanenBallastTanks

(@) Internal examination requirements will be specially considered for tanks used
exclusively for permanent ballast wtih are fitted with an effective means of
corrosioncontrol.
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(b) Where tanks of integral structural type, except for peak tanks, are used priorarily
heavy fuel oil orexclusively for light oils or fresh water, the internal examination
may be specially condered, provided a general external examination and the
following internal examinations are carried out if considered necedsarthe
Surveyor.

(c) Independent oil tanks in machinery spaces are to be externally examined and, if
considered necessary by the \&yor, tested under a head of liquid to the highest
point that liquid will rise under service conditions.

(d) Minimum requirements for internal examination of fuel oil, lubrication oil and fresh
water tanks at Special Surveys are as follows

ial No. . . ial
Special Survey No Special Special Special Specia
SurveyNo. 1 | Survey No. 2 | Survey No. 3 Survey No. 4
Tanks yro. y No. YNO- 21 & subsequent
Fuel Oil Engine Room - - 1 Hllf
Tank - 2 (3) alt,
Cargo Length Area 1 2 Minimum 24
Lubrication Oil Tank - - - 1
Fresh Water ank - 1 All All
NOTES:

(1) If a selection of tanks is accepted for examination, then different tanks are to be examined at
Special Survey on a rotational basis.

(2) For units without a defined cargo area a minimum of one (1) fuel oil tank.

(3) For wits without a defined cargo area a minimum of two (2) fuel oil tanks. One (1) deep tank f
fuel oil is to be included, if fitted.

(4) For units without a defined cargo area, half of all fuel oil tanks, a minimum of two (2). One (1)
tank for fuel oilis to be included, if fitted.

(H) Protection of other openings
1. TankProtectiveDevices
(& All tank protective devices, where fitted, are to be examined externally for proper
assembly and installation, damage, deterioration or traces of carryovepatl &t

(b) All pressurevacuum valves and pressure relief valves are to be opened out, pressure
and vacuum valve discs checked for good contact with their respective seats and/or
proved by testing.

2. Air pipes
All air pipes are to be opened out and closimgragements and flame screens, if fitteic to
be examined both externally and internally. For designs where the pansr cannot be
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properly examined from outside, this is to include removal of the fread the air pipe.
Particular attention is to hgaid to the condition of the zinc coatimgheads constructed from
galvanized steel.

3. Watertight bulkheads

Watertight bulkheads, bulkhead penetrations, end bulkheads of enclosed superstatetures
to be examined. In addition, watertight doors are toperationally tested and effectiveness
to maintain tightness is to be confirmed.

(I) Closeup SurveyRequirements

The requirements for Cloag Survey and thickness measurement in accordancéA@#hRules
for Classification of Vesselsill be appliedto ship- type and bargéype units in the following
cases:

(a) The ballast tanks are uncoated

(b) Tank coatings are in FAIR or Poor condition

(c) Soft coatings or sentiard coatings are applied

(d) Substantial corrosion is present

(J) ThicknesdeasuremestRequirements
Minimum requirements for thickness measurements are as follows. These requiremeots do
apply to independent cargo tanks
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Special Survey No. 1

Special Survey No. 2

Special Survey No. 3

Special Survey No. 4

1. Suspecareas throughout
the unit

1. Suspect areas throughol
the unit

2. All main deck plates
within the amidships 0.5L
or cargo tank section,
whichever is longer

3. One (1) transverse
section within the
amidships 0.5L

4. Shell plates in windnd
water strakes dside the
amidships 0.5L

5. All complete transverse
web frame rings in a ballas
wing tank or ballast double
hull tank, if any

6. One (1) deck transverse
in each of the remaining
ballast tanks, if any

7. Both transverse
bulkheads including girder
system ima ballast wing
tank or ballast double hull
tank, if any, or a cargo wing
tank used primarily for
water ballast

8. Lower part of transverse
bulkhead including girder
system in each remaining
ballast tank, one (1) cargo
wing tank and two (2) cargq
center anks

9. Internals in forepeak tan
and afterpeak tank

1. Suspect areas throughol
the unit

2. All main deck plates
within the amidships 0.5L
or cargo tank, whichever is
longer

3. Two (2) transverse
sections within the
amidships 0.5L

4. Shell plates in win@nd
water strakes outside the
amidships 0.5L

5. All complete transverse
web frame rings in all
ballast tanks and in a cargq
wing tank

6. A minimum of 30% of all
complete transverse web
frame rings in each
remaining cargo wing tank
(In calculating the 30%
minimum, the number of
web frame rings is to be
rounded up to the next
whole integer)

7. A minimum of 30% of
deck and bottom transversg
in each cargo center tank
(In calculating the 30%
minimum, the number of
transverses is to be rounde
up to the next wble

integer)

8. All transverse bulk head
including girder and
stiffener systems in all
cargo tanks and ballast
tanks

9. Additional complete
transverse web frame rings
as considered necessary b
the Surveyor

10. Internals in forepeak
tank and afterpeakn&
including plating and
stiffeners of forepeak tank
and afterpeak tank

bulkheads

1. Suspect areas throughout the
unit

2. All exposed main deck plates
full length. Also, exposed first
tier superstructure deck plates
(poop bridge and forecastle
decks)

3. All keel plates full length.
Also, additional bottom plates in
way of cofferdams,

machinery space and aft ends
of tanks

4. A minimum of three (3)
transverse sections within the
amidships 0.5L

5. All complete transverse web
frame rings in all ballast tanks
and in a cargo wing tank

6. A minimum of 30% of alll
complete transverse web frame
rings in each remaining cargo
wing tank (In calculating the 309
minimum, the number of

web frame rings is to be
rounded up to the next whole
integer)

7. A minimum of 30% ofleck
and bottom transverse in each
cargo center tank (In
calculating the 30% minimum,
the number of transverses is to
rounded up to the next whole
integer)

8. All transverse bulkheads
including girder and stiffener
systems in all cargo tanks and
ballag tanks

9. Additional complete transvers|
web frame rings as considered
necessary by the Surveyor

10. Any additional tanks and
structure as considered
necessary by the Surveyor

11. Internals in forepeak tank an
afterpeak tank including plating
and stifferers of forepeak tank
and afterpeak tank bulkheads
12. All plates in windandwater
strakes, full length

13. Plating of sea chests. Shell
plating in way of overboard
discharges as considered
necessary by the Surveyor

NOTES:

1) Thickness measurement locasicare to be selected to provide the best representative sampling of areas likely to be n
exposed to corrosion, considering cargo and ballast history and arrangement and condition of protective coatings.
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(K) Tank testing
(8) Boundaries of double bottordeep, ballast, peak and other tanks, including holds adapted

for the carriage of water ballast if fitted, are to be tested with a head of ligiiel top of
air pipes or to near the top of hatches for ballast/cargo holds, excepatpattanks on
ship type units of both single and double hull construction may be téstéwk highest
point that liquid will rise under service condition. Boundaries of fikllube oil and
fresh water tanks may be tested with a head of liquid to the higbesgtthat Iquid will
rise under service condition. Tank testing of fuel oil, lube oil fapsh water tanks may
be specially considered based on a satisfactory external examirwdtitime tank
boundaries, and a confirmation from the Master stating that the préssting has been
carried out according to the requirements with satisfactory results, protided
representative tanks for fuel oil, lube oil and fresh water are tested.

(b) The testing of double bottoms and other spaces not designed for the carriagédof liqu
may be omitted, provided a satisfactory internal examination together with an
examinatiorof the tanktop is carried out.

(c) Stagger testing of bulkheads is acceptable as alternative means of testing.

(d) The Surveyor may require further tank testing, as @éeemecessary.

(L) Units in lightering service
The external examination and internal ClogeSurvey of hull structures, including thickness
measurements, where fenders for lightering operation were located are to be carried out.

2.2 Column-Stabilized Units

For columnstabilized units, the following are to be performed, as applicable, the parts examined,
placed in satisfactory condition and reported upon:

(A) The hull or platform structure, including tanks, watertight bulkheads and decks, cofferdams,
void spaces, sponsons, chain locker, deck, keels, helicopter pad, machinery spaces, peak
spaces, steering gear spaces and all other internal spaces are to be examined externally and
internally for damage, fractures or excessive wastage.

(B) All tanks, compartmentand freeflooding spaces throughout the unit are to be examined
externallyand internally. Internal examinations of lower hull are to be specially considered.
Watertight integrity of tanks, bulkheads, hull, bulkhead deck and other compartments are to
be \erified by visual inspection. Suspect areas may be required to be tested for tightness,
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nondestructively tested or thickness gauged. Tanks and other normally closed compartments
are to be ventilated, gdieed and cleaned, as necessary, to expose damdgsdl@an for a
meaningful examination for substantial wastage. Internal examination and testing of void
spaces, compartments filled with foam or corrosion inhibitors and tanks used only for lube
oil, light fuel oil, diesel oil or other neoorrosive produst may be waived, provided that,

upon general examination, the Surveyor considers their condition to be satisfactory. External
thickness gauging may be required to confirm corrosion control.

(C) Attachments of anchor racks and anchor cable fairleads areewab@ned. Foundations in
way of selective anchor line fairlead support structures are to be cleaned and nondestructive
examinations performed. Internal support structures in way of these foundations are to be
closely examined.

(D) Applicable structures, suclas pipe racks, process support structures, deck houses,
superstructuresielicopter landing areas and their respective attachments to the deck or hull.

(E) Foundations and supporting headers, brackets and stiffeners for process related apparatus,
where attaled to hull, deck, superstructure or deck house.

(F) Survey of parts of the unit that are underwater and inaccessible to the Surveyor may be
acceptedn the basis of an examination by a qualified diver, conducted in the presehee of
Surveyor. Video or phot records, nondestructive testing and thickness gauging may be
required in addition to the diver's report.

(G) At each Special Survey, thickness gaugings are to be performed where wastage is evident or
suspected. Special attention should be paid to the spiegs on hulls, columns and ballast
tanks, freeflooded spaces and the bottom hulls.

(H) Where inspection of underwater parts is required, theaiter visibility and the cleanliness
are to be clear enough to permit a meaningful examination which allow&utlreyor and
diver to determine the condition of underwater parts.

() Connections of columns and diagonals to upper hull or platform and lower hull or pontoons.
Joints of supporting structure, including diagonals, braces and horizontals, together with
gusset and brackets. Internal continuation or bagkstructure for the above. Nondestructive
examination may be required at suspect areas.
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3.2

3.3

3.4

3.5
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Fire Protection and Firefighting  Systems

Special Survey is to include compliance with the Annual Survey requitsraad, in addition,
thefollowing requirements as listed below are to be performed, as applicable, the parts examined,
placed in satisfactory condition and reported upon. Following systems are to be verified to
confirm no significant changes have beendmao any of the systems and that they remain in
satisfactorycondition.

Fire protection systems, including the following items are to be tested:
(A) Function testing of all fire doors
(B) Function testing of all ventilation firdampers

(C) Functio testing of all ventilation system closures and stoppage of power ventilation
(D) Function testing of all shutters or water curtains

Fixed fire extinguishing systems, including the following items are to be tested:

(A) Function testing of all firgpumps. This is to include confirmatory testing of the fire pump
capacity and testing of relief valves of the fixed fire main system.

(B) Hydrostatic testing of the fire main system

(C) Hydrostatic testing of fire hoses, as necessary

Fire detectiorand alarm systems are to be tested.

Gas detection and alarm systems are to be tested.

Means of escape, including the following items are to be tested:
(A) Lighting and grating in way of all escape routes

(B) Contact makers for general alargst®m, communication system installed in all emergency
control stations
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3.6
EmergencyshutdownSystems
(A) Emergency shutdown arrangements provided to disconnect or shutdown, either selectively or
simultaneously, of the electrical equipment as outlined t he wuni tds operating
tested.

(B) Services such as the emergency lighting, general alarm system, pdbfiess system,
distressand safety radio system, that are required to be operable after an emergency sbfitdown
the installationare to be verified for their proper operation.

4 Machinery and Electrical Equipment

Special Survey is to include compliance with the Annual Survey requirements and, in addition,
thefollowing requirements as listed below are to be performed, acapldi the parts examined,
placed in satisfactory condition areported upon:

4.1 Correlation with Special Survey of Hull

(A) Main and auxiliary engines of all types of installations are to undergo Special Periodical
Survey at intervals similar to thoser fSpecial Survey of hull in order that both may be
recorded at approximately the same time.

(B) In cases where damage has involved extensive repairs and examination, the survey
thereormay be considered as equivalent to a Special Survey.

4.2  Machinery Parts to be Examined

(A) All openings to the sea, including sanitary and other overboard discharges together with
the cocks and valves connected therewith, are to be examined internally and externally
while theinstallation is in drydock or at the time of underwag@amination in lieu of
drydocking,and the fastenings to the shell plating are to be renewed when considered
necessary by th&urveyor.

(B) Pumps and pumping arrangements, including valves, cocks, pipes, and strainers, are to be
examined.

(C) Nonmetallic flexble expansion pieces in the main sadtter circulating system are to be
examinednternally and externally.
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(D) The Surveyor is to be satisfied with the operation of the bilge and ballast systems. Other
systems are to be tested as considered necessary.

(E) Thefoundations of machinery are to be examined.

(F) Heat exchangers and other unfired pressure vessels with design pressures over 0.7 MPa
areto be examined, opened out or thickness gauged and pressure tested as considered
necessaryand associated relief valvpsoven operable.

4.3 Electrical Parts to be Examined

(A) Fittings and connections on main switchboards and distribution panels are to be
examined.

(B) Cables are to be examined as far as practicable without undue disturbance of fixtures.

(C) All generators are tte run under load, either separately or in parallel; switches and
circuit breakers are to be tested.

(D) All equipment and circuits are to be inspected for possible development of physical
changesor deterioration. The insulation resistance of the circt$oi be measured
between conductomnd between conductors and ground and these values compared with
those previouslyneasured. Any large and abrupt decrease in insulation resistance is to be
further investigatedand either restored to normal or renewediradicated by the
conditions found.

(E) The specified electrical auxiliaries for vital purposes, generators and motors are to be
examinedand their prime movers opened for inspection. The insulation resistance of each

generatoand motor is to be measured.

(F) The accumulator batteries are to be examined, including their maintenance schedule and
ACS reviewed procedure of maintenance.

(G) Bilge alarm system, if fitted, is to be tested and proven satisfactory.

(H) Non-explosion proof electric motors are to be examined|uding automatic power
disconnecto motors that are arranged to shut down in case of loss of ventilation.
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On selfpropelled installations, in addition to the requirements for Annual Survey and the
applicablerequirements of abové.2, the mainand auxiliary machinery are to be surveyed in
accordancevith the requirements @ACS Rules for Classification of Vessatsapplicable to self
propelled vessels.

Inert Gas Systems

Surveys of dynamic positioning systems are to comply with the reqeiitsnofACS Rules for
Classification of Vessels

Dynamic Positioning Systems ( If Relevant Notations are
Assigned)

Surveys of dynamic positioning systems are to comply with the requiremeAGSRules for
Classification of Vessels

Production Systems ( If Relevant Notations are
Assigned)

(1) Maintenance records are to be kept and made available for review by the Surveyor. The
maintenanceecords will be reviewed to establish the scope and content of the required Annual
and Special Periodical Survey During the service life of the facilities, maintenance records are

to be updated on a continuing basis. The operator is to inf@8 of any changes to the
maintenance procedures and frequencies, as may be caused, for example, by changes or additions
to the original equipment.

(2) Internal examination of pressure vessels, pumps, compressors, and safety relief valves

(3) Random thickness gauging of process piping, as considered necessary

(4) Hydrostatic testing of process related piping systems to Ini&s tihe maximum allowable
working pressure as considered necessary.

(5) Lube oil examination record review

(6) Measurement of the insulation resistance of generators and motors ix) Running of generators
of under load, separately and in parallel

(7) Examindion of cable runs, bus ducts, insulators, etc.

(8) Testing of circuit breakers, relays, etc.

(9) Examination of electrical equipment and circuits for possible damage or deterioration

(10) Vibration checks of rotating machinery
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8.1

8.2

8.3

8.4

Rules for

(11) Internal examination afteam and gas turbines, as considered necessary

(12) Testing of protective devices for engines, turbines, and gas compressors

(13) Internal examination of diesel engines and gas engines rated 1000 hp output and above, as
considered necessary

(14) Operamnal check of process control equipment.

Import and E xport Systems ( If Relevant Notations are
Assigned)

Special Survey is to include all items listed under the Annual Survey and, in addition, the
following are to be performed. However, survey items rhaynodified according to types of
import andexport systems. Operators and designers may submit alternative survey requirements
based either os er vi ce experience or manufacturerés
alternative survey proceduramy accpted byACS.

Fluid and electrical swivels are to be disassembled, if considered necessary, and examined for
wear and tear. The seals are to be examined. Upon completion of the reconditioning, the fluid
swivels are to be hydrostatically tested. Sinhjiathe electrical swivels are to be insulation tested
upon reassembly.

During underwater inspection of the SPM system, flexible risers are to be examined, inaluding
arch support buoyancy tanks. Risers are to be inspected for damage in higarsagsach as
areas in way of the end flanges, areas in way of the arch support clamps and theobattom
looped areas. Spreader bars, if fitted to separate one riser string from anothebgearepected

for wear and tear. Hydrostatic tests mayreguired to be conducted on the risexrs,deemed
necessary by the Surveyor.

For deep sea applications, riser suspension or support systems are to be examined for
deteriorationand loss of tension. Support areas in way of the riser are to be @asatyned for
fretting corrosion, wear, kinks, creases, etc.

Floating export hoses are to be examined for kinks, surface cracks, chafing damages, etc.
Hydrostatic and vacuum tests may be required to be conducted on the floating hose string, as
deemed acessary by the Surveyor.
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All piping systems are to be opened up for examination. Nondestructive and hydrostatayests
be required, where considered necessary by the attending Surveyor.

8.6
For disconnectable type mooring systems, the discormmdtconnect arrangements for the
import and export systems are to be tested, as considered necessary by the Surveyor.
Alternatively, records of disconnect/connect operations between the credit date of the last SPS
and the currerdue date of same may beviewed, and if found satisfactory, it may be considered
to havecomplied with this requirement.

8.7
Hoses designed and manufactured based on OCIMF standards are to be tested in awgtrdance
the "OCIMF Guide for the Handling, Storage, Inspection, aggtiig of Hoses in thigield".
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SECTION 5 Docking Surveys

2.1

2.2

3.1

3.2

Rules for

General

The underwater parts of a unit are to be examined at certain intervals. This examination may be
conducted by lkwater Survey in lieu of drydocking or, if necessary, a survey on dryf@aging

this survey, the Surveyors are to survey the unit, its structural condition, corrosion protection
systemmooring system an(f classed) the import and export systems.

Due Range

There is to be a minimum ¢fvo Docking Survey during eackvé-year Special Survey period.
One such Docking Survey is to be carried out in conjunction with the Special Surveycdaeall
the interval between any two such Docking Surveys is not to exceed 36 months.

Consideration may be given for extensi@isrule-required Docking Survey under exceptional
circumstances. An hvater Survey may be required for such extensions.

Requirements of Survey

For shiptype and bargéype units, the following items are to be examined, as applicable:

The keel, em, stern frame, rudder, propeller, and outside of side and bottom plating are to be
cleaned as necessary and examined, together with bilge keels, thrusters, exposed pattsrof the
bearing and seal assembly, sea chest, rudder pintles and gudgeeth&rtagth their respective
securing arrangements. All sea connections and overboard discharge valves andadodkyy

their attachments to the hull or sea chests, are to be externally examined. All nonmetallic
expansion pieces in the seater coolingand circulating systems are to be examitedh
externally and internally. The stern bearing clearance or weardown and rudder bleariagces

are to be ascertained and reported on.

For columnstabilized units, the following are to be examined:
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(A) External surfaces of the upper hull or platform, footings, pontoons or lower hulls,witeger
areas of columns, bracing and their connections, as applicable, are to be seldei@adgd and
examined. These areas include joints of critical structueathbers, areas susceptibbedamage
from offshore support vessels, anchor chains, dropped equipment, comiogiarosion from
loss of coating, or sand scouring and areas of progressed and accume&daaddtear.

(B) Nondestructive testing may be réga of areas found to be suspect. Joints of different
configurationsof major structural members are to be selected, cleaned and magnetic particle
inspected. The selectisrof these joints are to be such that all joints underwater are to be
inspected everfive years.

(C) Sea chests and strainers are to be cleaned and examined.
(D) External portions of propulsion units are to be examined, if applicable.

(E) The type, location and extent of corrosion confoaatings, cathodic protection systems,
etc.),as well as effectiveness, and repairs or renewals to same should be reported in each survey.
Particular attention is to be given to corrosion control systems in ballast tankipddiag areas

and other locations subjected to sea water from both sides.

(F) All tanks and voids that are to be internally examined are to be thoroughly ventilatgaisand
freed prior to being entered and are to be carefully monitored for pocketing or emiskions
hazardous gases during examination.

(G) In conjunction with Dcking Surveygor equivalent lavater Surveys), the following ballast
tanks are to be internally examined, and the effectiveness of coatings or corrosion control
arrangements are to be verified either visual inspection or by thickness gégjiognsidexd
necessary), placed in satisfactory condition, as found necessary, and reported upon:

(a) Representative ballast tanks in footings, lower hulls offfopeeling compartments, as
accessible
(b) At least two ballast tanks in columns or upper hull, ifliapple.

4 Corrosion Prevention System - Underwater Body

In addition to1-5-5/2 and 3requirements, the following are to be to be performed dwihgf
the Docking Surveygr equivalent Invater Surveys):

(A) Cathodic potential readings are to bdeta from representative positions on the entire
underwateibody and evaluated to confirm that the cathodic protection system is operating within
design limits.
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(B) Sacrificial anodes are to be examined for depletion and placed in satisfactory condition, a
considered necessary.

(C) Impressed current system anodes and cathodes are to be checked for damage, fouling by
marine growth and carbonate deposits. The current and voltage demands of the systais@re

be checked to ensure the system is functppimperly.

(D) Additional examinations are to be performed on the wind and water areas of the structures

where coating breaks are evident. Thickness measurements in these areas may be required if
found necessary by the attending Surveyor.

5 Mooring sys tem

For mooring systems, the following are to be cleaned and examined, where applicable:

(A) The mooring anchor chain or cable tensions are to be measured and the end connections of
these components are to be examined. All mooring chains are to bellgenemmined fortheir

entire lengths.

(B) Anchors, cables and their respective handling means are to be examined.

(C) The buoyancy tanks are to be cleaned and examined, if applicable.

(D) Chain and stopper assemblies are to be cleaned, examined argeEN@#ed, as considered
necessary by the Surveyor.

(E) Areas of high stress or low fatigue life are to be preselected, cleaned and NDE performed,
considered necessary.

(F) Scour in way of anchors or anchor piles is to be examined.

(G) Cathodic potetial readings are to be taken from representative positions on the entire
underwaterstructure of the mooring system to confirm that the cathodic protection system is
operating within design limits.

(H) Highly stressed, high wear and tear areas of therimpchain are to be closely examirat
nondestructively tested, if considered necessary by the Surveyor. These include waasfin
the stoppers and sea bed touchdown areas.
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6

6.1

6.2

7.1

Rules for

Import and  Export Systems ( If Relevant Notations are
Assigned)

Forimport systems, the following are to be cleaned and examined, where applicable:

(a) The entire riser system.

(b) The arch support buoyancy tanks, their structures and the clamping devices.

(c) The flexible riser, including all end flanges and boltingragesements and spreader bars.

(d) Hoses designed and manufactured based on OCIMF standards are to be tested in accordance
with the "OCIMF Guide for the Handling, Storage, Inspection, and Testingosts in the

Field".

For export systems, the followirgge to be cleaned and examined, where applicable:

(a) The entire export flexible system is to be examined for damage due to chafing and fatigue
fractures.

(b) Hoses designed and manufactured based on OCIMF standards are to be tested in accordance
with the "OCIMF Guide for the Handling, Storage, Inspection, and Testingosks in the

Field".

(c) All navigation aids are to be examined and functionally tested.

In-Water Survey

For units withiNWATERSURVEY notation in accordance with relevant reqoiemts specified

in ACS Rules for Classification of Vessedé approvedn-water survey by a divermay be
considered equivalent to a Docking Survey, up to and including Special Survey No. 4.

The in-water survey proceduresn accordance witiACS UWILD Guideand ACS MODU Rules

are to be submitted for review and appraaeddvance of the survey.

This approved procedure is to be made available onboard. In addition, the inspection procedures
are to also consist of the following:

(A) Scope of inspection
(B) Pracedure for divers to identify the exact location at which they are conducting their
inspection
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7.2

Rules for

(C) Procedure for cleaning the marine growth for inspection purposes that is to include the extent
and location of the underwater cleaning

(D) Procedure and extefor measuring the cathodic potential readings in way of the structures

(E) Procedure and extent for taking thickness measurements of the structures and NDE of critical
joints

(F) Qualifications of all divers conducting the inspection, NDE and thickneasurements

(G) The type of underwater video and photography, including means of communication,
monitoringand recording

(H) ForUnderwater Inspection in Lieu of Drydocking Survey (UWIL&ysociated with Special
Survey, means art be provided to permithe opening up of all sea valves and overboard
discharges for internaéxamination. In addition, all Special Survey items related to the
underwater portiamof the hull or structure, including the thickness measurement requirements
are to be dealt witburing thein-watersurvey.

For eachUnderwater Inspection in Lieu of Drydocking Survey (UWIL8fter Special Survey
No. 4, requests teonduct an lrwater Survey are to be submitted for consideration well in
advance of the proposadrvey. Approvals teaonductUWILD after SpeciaBurvey No. 4 are to
be made available onboard for the Surveyor's reference.
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SECTION 6 Tail Shaft and Tube Shatft
Surveys

1 General

For Tail Shaft Surveys of seffropelled units, applicable requirements AES Rules for
Classification of Vesselare to be complied with. However, due to low runnirgurs on tail
shafts of units, the interval between tail shaft surveys may be extended babedfaiowing

being performed to the satisfaction of the Surveyor:

(1) Di vrmal eSagnination tofestern bearing and outboard seal area, including weardown
checkas far as is possible.

(2) Examination of the shaft area (inboard seals) in propulsion rooms.

(3) Confirmation of lubricating oil records (satisfactory oil loss rate,wvideece of unacceptable
contamination).

(4) Shaft seal el ements are to be examined/r
recommendations.
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SECTION 7 Boiler Surveys

1 General

Boiler Surveys are to comply with the requirementdG6 Rules foClassification of Vessels
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Chapter 1 General
Section 1 Application
Chapter 1 General

SECTION 1 Application

1
The materials used for important structural members are to be in accordané€®ifRules for
Classification of Vessel§ he steel used fgrarts supporting heavy loadsch as plant facilities,
etc. and those parts under tensile loads in the direction across théhjglatess are to be in
accordance witthCS Rules for Classification of Vessels

2
The welding work of important structuredembers is to be in accordance WES Rules for
Classification of Vessels

3
Underdeck and hull interface plating or bracket structures attached to the deck or hull should
havethe same or compatible material grade as the deck or hull structuretirespe

4
Weld joint design is to be in accordance WN8S Rules for Classification of Vessels

5
Mooring system chains, chain parts, wire ropesgfibpes, and anchors as well as the windows
provided for accommodation spaces are to be in accoraatitdCS Rules for Classification of
Vesselsor standards deemed appropriateAs.

Rules for Building and Classing Floating Production Installations (FPI Rules) ACS

58



PART

Design Conditions

Rules for Building and Classing Floating Production Installations (FPI Rules) ACS

59



Part 3 Design Conditions

Chapter 1 General
Section 1 General
Chapter 1 General

SECTION 1 General

The design environmental condition of a unit is to be of the most severe loading conditibas wi
combination of winds, waves, etc. based on meteorological and sea state data. However,
accidentalevents such as tsunamis need not be considered as part of the most severe loading
condition.

The operational limitations of a unit are to be spedifig designers. In such cases, the capability

of positioning systems, the operating conditions of production systems, the conditions of
offloading, etc. with the combination of winds, waves and currents based on meteorological and
sea state dafar the sgcified site of operation are to be taken into account.
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Section 1 General

Chapter 2  Design Principles

SECTION 1 General

1
Safety of the structure can be demonstrated by addressing the potential structural failure mode(s)
when the unit is subjected to loads scerseincountered during transit, operation and in harbour.

2
Structural requirements are based on a consistent set of loads that represent typical worst possible
loading scenarios.

3
Uni t is to be designed so as tuturdhaovke inanher en
hierarchicalmanner and as such, failure of structural elements lower down in the hierarchy
should notesult in immediate consequential failure of elements higher up in the hierarchy.

4
Structural continuity is ensured. The hull, tajgsistructures and topside interface to the hull
structureshould have uniform ductility.
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SECTION 2 Limit States

1 General

The structural strength assessments indicated in Tablare covered by the requirements of
these Rules.

In the case of irallations sited at locations where the environmental conditions are less than that
used for unrestricted service conditions, adjustments to the loadings and load effects produced by
the sitespecific longterm environment at the installation site can pgliad to the assessment of

hull strength and fatigue life. This is done by incorporating the Environmental Severity Factors
(ESFs) for a given project site and the proposed transit route.

Table 3.1: Structural Strength Assessment

Yielding Buckling llet'matﬁ Fatigue Check

Check Check trengt

Check
Ordinary Stiffeners V \Y v® ig

Local i i
Structures Plating subjected v v NE B
to Lateral Pressure

Primary Supporting Members V V \Y v©®
Hull Girder Vv v® V; -
Hull Interface Structures V v® v® Ve

Notes:

V indicates that the structural assessment is to be carried out.

(1)The ultimate strength check of stiffeners is included in the buckling check of stiffeners.

(2)The fatigue check of stiffeners and primary supporting members is tipeefatieck of connection details of these
members.

(3)The ultimate strength check of plating is included in the yielding check formula of plating.

(4)The buckling check of stiffeners and plating taking part in hull girder strength is performed againstsreshull
girder bending moment and hull girder shear force.

(5)The check is to be in accordance with the discretion of ACS.

2 Limit States

The verification that the structural design is in compliance with these Rules requires that the

designbec hecked against a set of | imit states bey
mooring system are no longer considered adequate.
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2.1 Serviceability Limit State

() For the yielding check of the hull girder, the stress corresponds to a loa@® at
probabilitylevel.

(i) For the yielding check and buckling check of plating constituting a primary supporting
member, the stress corresponds to a load 4pfdbability level.

(i)  For the yielding check of an ordinary stiffener, the stress correspond®aol at10°®
probability level.

2.2 Ultimate Limit State
() The ultimate strength of the hull girder is to withstand the maximum vertical longitudinal
bending moment obtained by multiplying the partial safety factor and the vertical

longitudinalbending morent at 1 probability level.

(i) The ultimate strength of the plating between ordinary stiffeners and primary supporting
members is to withstand the load af Hobability level.

(i)  The ultimate strength of the ordinary stiffener is to withstand the lo&@®aprobability
level.

2.3 Fatigue Limit State

The fatigue life of representative structural details such as connections of ordinary stiffeners and
primary supporting members is obtained from reference pressu@s at

2.4  Accidental Limit State

The accidental load condition, where a cargo tank is flooded, is to be assessed for longitudinal
strength of the hull girder consistent with load cases used in damage stability calculations.

3 Strength criteria

3.1  Serviceability Limit State

(1) For the yelding check of the hull girder, the stress corresponds to a load®at 10
probabilitylevel.
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2  Limit States

3.2

3.3

3.4

Rules for

(i) For the yielding check and buckling check of plating constituting a primary supporting
member, the stress corresponds to a load 4pfdbability level.

(i)  For tre yielding check of an ordinary stiffener, the stress corresponds to a load at 10
probability level.

Ultimate Limit State

(1) The ultimate strength of the hull girder is to withstand the maximum vertical longitudinal
bending moment obtained by multiplg the partial safety factor and the vertical
longitudinalbending moment &t0® probability level.

(i) The ultimate strength of the plating between ordinary stiffeners and primary supporting
members is to withstand the load af Hobability level.

(i)  Theultimate strength of the ordinary stiffener is to withstand the load tpt6bability
level.

Fatigue Limit State

The fatigue life of representative structural details such as connections of ordinary stiffeners and
primary supporting members istained from reference pressured@f.

Accidental Limit State

The accidental load condition, where a cargo tank is flooded, is to be assessed for longitudinal
strength of the hull girder consistent with load cases used in damage stability calsulati

Strength  Check against  Impact Loads

Structural strength shall be assessed against impact loads such as forward bottom slamming, bow
impact, green water on deck and sloshing loads in cargo or ballast tanks.

Strength Check against  Accidental Damage

Consideration is to be given to accidental damage (e.g. collision, dropped objects, fire and
explosions, etc.) and examination sheets for reference is to be submittedACS.
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Section 1 General

Chapter 3  Corrosion Control Means and
Corrosion Margins

SECTION 1 Gener al

1
Corrosion control means for units are to be provided in accordance with the relevant provisions
specified inACS Rules for Classification of Vessalal taking design service lifejaintenance,
corrosive environment, etc. into account.
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SECTION 2 Paint Containing Aluminum

1
Paint containing aluminum is not to be used in positions where cargo vapours may accumulate
unless it has been shown by appropriate tests that the paint to be used does not increase the
incendiary sparking hazard. Tests need be performed for coatings with less than 10 percent
aluminum by weight.
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Section 3  Corrosion Margins

SECTION 3 Corrosion Margins

1
Corrosion margins according to the corrosive environment to which structural members are
exposedare to be in accordance with the values givefahle 3.2 and Fig 3.1. In cases where a
corrosiveenvironment is clearly severer than assumed, values that are bigger than the values
given inTable 3.2 and Fig 3.1 or additional corrosion control means considered appropriate will
be requirechs deemed nessary byACS.
Table 3.2: Corrosion Margins
Corrosion Margins
(mm)
Structural Element / Location Ballast
Cargo Tank
Tank (Effectively
Coated)
Deck Plating 1.0 2.0
Side Shell Plating - 1.5
Bottom Plating - 1.0
Inner Bottom Plating 15
Longitudinal Between Cargo Tanks 1.0 | -
Bulkhead Plating Other Plating 15
Transverse Between Cargo Tanks 1.0 | -
Bulkhead Plating Other Plating 1.5
Transverse & Longitudinal Deck Supporting Members 1.5 2.0
Double Bottom Tanks Internals (Stiffeners, Floors and Girders) - 2.0
Vertical Stiffeners and Supporting Members Elsewhere 1.0 1.0
Non-vertical Longitudinals/Stiffeners and Supporting Members Elsewhe 15 2.0
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IANK TOPF

i
SR
FLANGE
Figure 3.1 : Corrosion Margins
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SECTION 4 Design Loads

1 General

1.1
The requirements in this section define and specify load components to be considered in the
overallstrength analysis as well as design pressures applicable for local scantling design.

1.2
Design load criteriggiven by operational requirements shall be fully considered. Examples of
suchrequirements may be:

(1) production, workover and combinations thereof

(2) consumable rsupply procedures and frequency

(3) maintenance procedures and frequency

(4) possibledad changes in most severe environmental conditions.

2 Static Loads

2.1 General

() The still water loads consist of the permanent and variable functional loads.

(ii) Permanent functional loads relevant for offshore units are:

(@) mass of the steel of the unittinding permanently installed modules and equipment,
such as accommodation, helicopter deck, cranes, driling equipment, flare and
productionequipment.

(b) mass of mooring lines and risers.

(i)  Variable functional loads are loads that may vary in magnitudetiggosind direction
during the period under consideration.

(iv)  Typical variable functional loads are:
- hydrostatic pressures resulting from buoyancy
- crude oll
- ballast water
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- fuel all

- consumables

- personnel

- general cargo
- riser tension

- mooring forces
- mud and brine

()] The variable functional loads utiid in structural design shall normally be taken as
either thdower or upper design value, whichever gives the more unfavourable effect.

(vi)  Variations in operational mass distributions (utthg variations in tank filling
conditions) shalbe adequately accounted for in the structural design.

2.2 Still Water Hull Girder Loads

(2) All relevant still water load conditions shall be defined and permissible limit curves for hull
girder bending moents and shear forces shall be established for transit and operating condition
separately.

(2) The permissible limits for hull girder still water bending moments and hull girder still water shear
forces shall be given at least at each transverse bulkhedibpasid be included in tHeading
manual.

3 Environmental Loads

3.1 General

Environmental loads are loads caused by environmental phenomena. Environmental loads which
may contribute to structural damages shall be considered. Consideration shouleteog
responses resultifgom the following listed environmental loads:

(1) Current loads

(2) Wind loads

(3) Wave induced loads

(4) Snow and ice loads, when relevant

(5) Green sea on deck
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(6) Sloshing in tanks
(7) Slamming (e.g. on bow and bottom irréocand aft ship)
(8) Vortex induced vibrations (e.g. resulting from wind loads on structural elements in a flare
tower).
3.2  Current Loads
The current forces on submerged hulls, mooring lines, risers or any other submerged objects
associatedvith the sysem are to be in accordance wWACS Rules for Building and Classing
Mobile Offshore Drilling Units
3.3 Wind Loads
(1) The wind velocity for the design environmental condition is to be based on the statistical
measurementvind data for the specific operati site or the analysis and interpretation of
wind measurement data for the specific operation site by weather consultants. It is to be in
accordancevith ACS Rules for Building and Classing Mobile Offshore Drilling Units
(2) The wind velocity for transit, gerating and survival condition should normally be not less
thanthe following, unless otherwise documented:
(i) Transit and operation conditions: 36 m/s (1 hour period at 10 m above sea level).
(i) Survival condition: Site specific.
3.4 Wave Induced Loads
(1) The wave loads shall be determined for the site specific environment in which the unit is
intendedo operate.
(2) The following wave induced responses shall be calculated:
1 motions in six degrees of freedom
1 vertical wave induced bending moment at a sigfitcnumber of positions along the hull.
The positions shall include the areas where the maximum vertical bending moment and
shear force occur and at the turret position. The vertical wave induced bending moment
shall be calculated with respecttothesseatn 6 s neutr al axi s
91 horizontal bending moment
1 accelerations
9 axial forces
1 external sea pressure distribution.
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(3) The wave induced bending moments and shear forces may be calculated considering the
weathervaning characteristics of the unit.

3.5 Green Sea

(1) Theforward part of the deck and areas aft of midship will be particularly exposed to green
sea. Short wave periods are normally the most critical.

(2) Appropriate measures should bonsidered to avoid or miningizhe green sea effects on the
hull structure, aceammodation, deckhouses, topside modules and equipment. These measures
include bow shape design, bow flare, bulwarks and other protective structure. Adequate
drainagearrangements shall be provided.

(3) Structural members exposed to green sea shall be desigwétistand the induced loads.
Green sea loads are considered as local loads.

3.6 Sloshing Loads in Tanks

(D In partly filled tanks sloshing occurs when the natural periods of the tank fluid is close to the
periods of the motions of the unit. Factors ganng the occurrence of sloshing are:

tank dimensions

tank filling level

structural arrangements inside the tank (wash bulkheads, web frames etc.)

transverse and longitudinal metacentric height (GM)

draught

natural periods of unit and cargo in roll (treesse) and pitch (longitudinal) modes.

= =4 =4 8 8 -9

(2) The pressures generated by sloshing of the cargo or ballast liquid and the acceptance criteria
shall comply with the requirements given in /€S Rules for Classification of Vessels

3.7 Bottom Slamming

Bottom damming shall comply with the requirements given in #@&S Rules for Classification
of Vessels
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3.8 Bow Impact

The bow region is normally to be taken as the region forward of a position 0.1 L aft of F.P. and
above the summer load waterline. The desifjthe bow structure exposed to impact loads shall
becarried out according to the requirements given inAG8 Rules for Classification of Vessels

3.9 Design Density of Tanks

(1) The following minimum design density of tanks shall be used for thegstreand fatigue
analysisunless otherwise agreed by the project:

Ballast tanks: 1.028m® (seawater)
Cargo tanks: 0.9m®*

Fuel oil tanks: 0.9/m®*

Mud tanks: 2.8/m*

Brine tanks: 2.2/m3

Fresh water tanks: 1t0m® *

=A =4 =4 4 -4 =4

*: For tank testing condii density of seawater 1.025 ¥/ghall be used both for local
strength check and in the cargo hold FE analysis for the harbour condition.

(2) The actual tank densities shall be stated on the tank plan.

(3) Higher design densities than given in (1) shall belifsgpecified by the project.
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Section 1 General
Chapter 1 General

SECTION 1 General

The design and construction of the hull, superstructure and deckhouses for units that are new
builds or conversions are to be basedimapplicable requirements of design considerations of
these Rules.

Design Considerations dfiese Ruleseflects the different structural performance and demands
expectedor an installation transiting and being positioned at a particular siteamgéelrm basis
compared to that of a vessel engaged in unrestricted seagoing service.
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SECTION 2 Load Line

1
A mark designating the maximum allowable draught for loading is to be located in easily visible
positions on units as deemed appropriateARS or in positions easily distinguishable by the
person in charge of liquid transfer operations.
2
The designation of l oad lines is to comply wi
Convention on Load Lines, 1996 and Protocol of 1988 relatitigetinternational Convention on
Load Lines, 19660, unless specified otherwise
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SECTION 3 Loading Manual, S tability
| nformation and | nstruction for
Operation

In order to avoid the occurrence of unaccelgtadtress in unit structures corresponding to all oil

and ballast loading conditions and topside modules arrangement and mass and to enable the
masteror the persoiin-charge of loading operations to adjust the loading of cargo and ballast,
units are tdbe provided with loading manuals approvedA€S. Such loading manuals are to at
leastinclude the following (1) to (4) items as well as relevant provisions giv&fCia Rules for
Classification of Vessels

(1) The loading conditions on which the design of atumas been based, including the
permissibldimits of longitudinal still water bending moments and still water shearing forces.

(2) The calculation results of longitudinal still water bending moments and still water shearing
forces corresponding to the loadiconditions.

(3) The allowable limits of local loads applied to decks, double bottom construction, etc., in
casesvhere deemed necessaryA@sS.

(4) The limit values of the loads of mooring lines and riser loads.

In addition to4-1-3/1, a loading computehat is capable of readily computing longitudisill
water bending moments and still water shearing forces working on units correspondingjlto all
and ballast loading conditions and the operation manual for such a computer is to be movided
board.

The capability of the loading computer specified-ii+3/2 to function as specified in the location
where it is installed is to be confirmed.
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4

A stability information booklet approved YCS is to be provided on board in accordamgth
ACS Rulesfor Classification of VesselsThis booklet is to includdghe results of stability
evaluations in representative operating conditions and assumed deonagens as well as the
damage condition of any mooring system equipment as necessary.

5
Instructons for the loading and unloading, and transfer and offloading operations of oil and
ballast are to be provided on board. In cases where mooring systems can be isolated, the
procedures foisolating and renooring are also to be included.
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Chapter 2 Stabi lity

SECTION 1 General

Intact stability criteria and damage stability criteria are to be in accordance with the requirements
specified inACS Rules for Building and Classing Mobile Offshore Drilling Unitgler the
environmentalconditions specifiedn Part 3 When calculating wind overturning moments, in
cases whereinits are designed to be under wind from a specified direction, the overturning
moment induced bwind from a specified direction may be accepted.

The arrangements of watertight caanments, watertight bulkheads and closing devices are to be
in accordance with the requirements specified@S Rules for Building and Classing Mobile
Offshore Drilling UnitsandACS Rules for Classification of Vessels
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Section 1 General

Chapter 3 Longitudinal  Hull Girde r
Strength

SECTION 1 General

Longitudinal strength is to be based AGS Rules for Classification of Vessél$ie total hull
girder bending momenh, is the sum of the maximum still water bendmgment for operation

on site or in transit combined thi the corresponding waveduced bendingnoment (M,)
expected ossite and during transit to the installation site. In lieu of directly calculatme
induced hull girder vertical bending moments and shear forces, recourse can be thades®o

of the Ewironmental Severity Factor (ESF) approach describedhese Rules The ESF
approachcan be applied to modify th&CS Vesse$ Rules waveinduced hull girder bending
momentand shear force formulas. Depending on the value of the Environmental Sevewty Fact

bz, , for vertical waveinduced hull girder bending moment (seegbRuleg, the minimum
hull girder sectioimodulus Z.i,, of unit may vary in accordance with the following:

Table 3.3: Minimum Hull Girder Section Modulus

bVBM Zmin
by <0.7 0.85 Zyin
0.7< b, <10 Varies linearly between 0.85.4and Zn
by >1.0 Zpin

Note:
Zmin = minimum hull girder section modulus as required in ACS Vestales

2 Environme ntal Severity Factor

Environmental Severity Factors are adjustment factors for the dynamic components of loads and
the expected fatigue damage that account for-sitecific conditions as compared to North
Atlantic unrestrictecervice conditions.
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(1) ESFsof the Beta (b) Type:
This type of ESF is used to introduce a comparison of the severity between the intended
environmentand a base environment, which is the North Atlantic unrestricted service
environmentln the modified formulationsthe 6 factors apply only to the dynamic portions of
the load componenta,nd t he | oad components that are cons
introductionof the b factors.

b :E
EU
where:

E, : Most probable extreme value based on the intended site (100 years return tpanisit),L0

years return period), and repair/inspection (1 year return pegindjonments for the dynamic
load parameters specified in TaBld.

E, : Most probable extreme value bdss the North Atlantic environment for the dynartuad
parameters specified in Tal8el.

A b of 1.0 corresponds to the unrestricted service condition of a seagoing vessel. A value of
less than 1.0 indicates a less severe environment than the unrestricted case.

(2) ESFs of theAlpha (a) Type:

This type of ESF compares the fatigue damage between the specified environment and a base
environment, whib is the North Atlantic environment. This type of ESF is used to adjust the
expected fatigue damage induced from the dynamic components due to environmental loadings at
the installationbés site. It can be wushed to a
historical service either as a trading vessel or as a unit, including both the historical site(s) and
historicaltransit routes.

.65

1%2]

Q
I
S
-oDO,

where:

D, : Annual fatigue damage based on the North Atlantic environ(nangstricted servicejt
the details of the hull structure
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D, : Annual fatigue damage based on a specified environment, for historical routes, historical
sites, transit and intended site, at the details of the hull structure

Table 3.4: Dynamic Load Parameters

VBM Vertical Bending Moment

HBM Horizontal Bending Moment

™ Torsional Moment

EPP External Pressure Port

EPS External Pressure Starboard
VAC Vertical Acceleration

TAC Transverse Acceleration

LAC Longitudinal Acceleratin

PMO Pitch Motion

RMO Roll Motion

RVM Relative Vertical Motion at Forepeak
WHT Wave Height

VSF Vertical Shear Force

HSF Horizontal Shear Force
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Chapter 4 Structural Design and Analysis
of the Hull

SECTION 1 Structural Design of the Hull

1 Genera |

Design of the hull is to be based threse Rulesgeneral hull structures are to be in accordance
with the requirements dACS Rules for Classification of Vessels

Where the conditions at the installation site are less demanding than those for teulestridce

that are the basis in hull structure &CS Vessels Rulesthe design criteria fowarious
components of the hull structure may be reduced, subject to the limitations indicated below to
reflect these differences. However, when the site comditimoduce demands that are more
severe, iis mandatory that the design criteria are to be increased appropriately. In the application
of the modifiedcriteria, no minimum required value of any net scantling is to be less than 85
percent of thevalue obtined had all the ESF Beta values been set equal to 1.0 (which is the
unrestricted serviceondition). In view of this, for a unit converted from a vessel, where the total
bending moment founrestricted service conditions is used for determination of fhanmm
required value of any netantling, the total bending moment should consist of the maximum still
water bending moment difie existing vessel and the wawneluced bending moment with all the
beta values set equal to 1The loads arising from theagic tank testing condition are also to be
directly considered in thdesign. In some instances, such conditions might control the design,
especially when the overfloweights are greater than normally encountered in oil transport
service, or the severityf environmentallyinduced load components and cargo specific gravity
are less than usual.

2 Hull Design for Additional Loadsand Load Effects

The loads addressed in tl8sction are those required in the design of an installation depending
on the lenth of the installation. Specifically, these loads are those arising from liquid sloshing in
hydrocarbon storage or ballast tanks, green water on deck, bow impact due to wave group action
above the waterline, bow flare slamming during vertical entry obdwe structure into the water,
bottom slamming and deck loads due tedeck production facilities. All of these can be treated
directly by reference to unit. However, when it is permitted to design for these loads and load
effectson a sitespecific basisyeflect the introduction of the Environmental Severity Factors
(ESFsBetatype) into the Rule criteria.
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3 Superstructures and Deckhouses
The designs of superstructures and deckhouses are to comply with the requirerA@8sRufles
for Classification ofVessels The structural arrangements ACS Vessels Rulefor forecastle
decks are to be satisfied.

4 Helicopter Deck
The design of the helicopter deck structure is to comply with the requiremef@SoRules for
Building and Classing Mobile Offshor®rilling Units. In addition to the required loadings
defined inACS MODU Rules the structural strength of thelicopter deck and its supporting
structures are to be evaluated considering the design operating condition (DG design
environmentatondition(DEC), if applicable.

5 Protection of Deck Openings
The machinery casings, all deck openings, hatch covers and companionway sills are to comply
with the requirements AACS Rules for Classification of Vessels

6 Bulwarks, Rails, Freeing Ports, Ventilators and
Portlights
Bulwarks, rails, freeing ports, portlights and ventilators are to comply with the requirements of
ACS Rules for Classification of Vessels

7 Machinery and  Equipment Foundations
Foundations for equipment subjected tohhigyclic loading, such as mooring winches, chain
stoppersaand foundations for rotating procesguipmentare to be analyzed to verify they provide
satisfactorystrength and fatigue resistance. Calculations and drawings showing weld details are
to besubmited toACS for review.
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8 Bilge Keels

The requirements of bilge keels are to comply with the requirementaC& Rules for
Classification of Vessels

9 Sea Chests

The requirements of Sea Chests are to comply with the requireroEmdCS Rules for
Classification of Vessels
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SECTION 2 Engineering Analyses of the Hull
Structure

1 General

The criteria in thisSectionrelate to the analyses required to verify the scantlings selected in the
hull design in4-4-1. Depending on the specific features of tftshore installation, additional
analysesto verify and help design other portions of the hull structure will be required. Such
additionalanalyses include those for the deck structural components supportingndented
equipment andhe hull structurénterface with the position mooring system. Analysis criteria for
these two situationare given inChapters of this Part

2 Strength  Analysis of the Hull Structure

For installations of 150 m in length and above, two approaches in performing thesdequir
strengthassessment of the hull structure are acceptable. One approach is based on a three cargo
tank lengthfinite element model amidships where the strength assessment is focused on the
results obtainedrom structures in the middle tank. As an altgive, a complete hull length or

full cargo blocklength finite element model can be used in lieu of the three cargo tank length
model.

When mooring and riser structures are located within the extent of the FE model, the static mass
of the mooring lines rad risers may be represented by a mass for which gravity and dynamic
accelerationgan be calculated and added to théVRBodel. The resulting dynamic loads shall

be compared to the mooring and riser analysis results to ensure that the dynamic effects are
conservativelyassessed in the hull FE analysis.

Generally, the strength analysis is performed to determine the stress distribution in the structure.
To determine the local stress distribution in major supporting structures, particularly at
intersections btwo or more members, fine mesh FEM models are to be analyzed using the
boundary displacemenend load from the 3D FEM model. To examine stress concentrations,
such as at intersectiomd longitudinal stiffeners with transverses and at cutouts, fine 8Bsh

FEM models are to banalyzed. The accidental load condition, where a cargo tank is flooded, is
to be assessed for longitudirgtrength of the hull girder consistent with load cases used in
damage stability calculations.
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3

3.1

3.2

3.3

4.1

Three Cargo Tank Length Model

Structural FE Model

The three cargo tank length FE model is considered representative of cargo and ballast tanks
within the 0.4L amidships.

Load Conditions

The structure analysis faihree Cargo Tank Length Model is applied by belovd loanditions

1 General Loading Patterns

1 Inspection and Repair Conditions: Inspection and repair conditions are to be analyzed
usinga minimum Zyear return period design operating condition load and a minimum
specificgravity of cargo fluid of 0.9

i Transit Condition: The transit condition is to be analyzed using the actual tank loading
patterns in association with the anticipated environmental conditions based on a
minimum10-year return period to be encountered during the voyage.

Load Cases

The strutural responses for the still water conditions are to be calculated separately to establish
reference points for assessing the wandkiced responses. Additional loading patterns may be
required for special or unusual operational conditions or conditfm@tsare not covered by the
loading patterns specified these RulesTopside loads are also to be included in the tzesds.

Alternative  Approach & Cargo Block or Full Ship Length
Model

Structural FE Model

As an alternative to the three cangak length model, the finite element strength assessraent
be based on a full length or cargo block length of the hull structure, including allacatdrallast
tanks. All main longitudinal and transverse structural elements are to be mddedsd.nclude
outer shell, floors and girders, transverse and vertical web frames, stringdrareaverse and
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4.2

4.3

Rules for

longitudinal bulkhead structures. All plates and stiffeners on the structure, includihg
stiffeners, are to be modeled. Topside stools should el#ucbrporated in the model.

Boundary conditions should be applied at the ends of the cargo block model for dynamic
equilibriumof the structure.

Loading Conditions

In the strength analyses of the cargo block or full ship length model, the stasiteounit
operatingoad cases are to be established to provide the most severe loading of the hudhgirder
the internal tank structures. The operating load cases found in the Loading Mantiaha&d
Stability Booklet provide the most representativ&ding conditions to be considered &nalysis.
The static load cases should include as a minimum tank loading patterns resulthwy in
following conditions

(i) Ballast or minimum draft condition after offloading

(i) Partial load condition (33% fyll

(iii) Partial load condition (50% full)

(iv) Partial load condition (67% full)

(v) Full load condition before offloading

(vi) Transit load condition

(vii) Inspection and repair conditions

(viii) Tank testing conditioin during conversion and after consttion (periodic survey)

The tank testing condition is to be considered as a still water condition.

The static load case$) to (vii) will be combined with environmental loading conditions to
develop static plus dynamioad cases that realistically ket the maximum loads for each
component of thetructure.

Dynamic Loading

In quantifying the dynamic loads, it is necessary to consider a range of wave environments and
headings at the installation site, which produce the considered criticahsespdhe static and
dynamics of the position mooring and topside module loads contribution shall also be included.
Wave loads are to be determined based on an equivalent design wave. The equivalent design
wave is defined as a regular wave that gives #mesresponse level as the maximum design
response for a specific response parameter. This maximum design response parameter or
Dominant Load Parameter is to be determined for thespieific environment with a 10@:ar

return period, transit environmentith a 1Gyear return period, and inspection and repair
conditionwith a kyear return period. In selecting a specific response parameter to be maximized,
all of the simultaneously occurring dynamic loads induced by the wave are also derived. These
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simultaneous acting dynamic load components and static loads, in addition to thestgtiasi
equivalent wave loads, are applied to the cargo block model. The Dominant Load Parameters
essentiallyrefer to the load effects, arising from vessel motions and waws,|dhaat yield the
maximum structural response for critical structural members. Each set of Dominant Load
Parameters with equivalent wave and wangticed loads represents a load case for structural FE
analysis.

The wave amplitude of the equivalent desigave is to be determined from the maximum design
response of a Dominant Load Parameter under consideration divided by the maximum RAO
amplitude of that Dominant Load Parameter. RAOs will be calculated using a range of wave
headings and periods. The maxim®AO occurs at a specific wave frequency and wave heading
where the RAO has its own maximum value. The equivalent wave amplitudeCfomanant

Load Parameter may be expressed by the following equation:

R

™" RAQ,,

where:
a, = equivalent wave amplitude of the Dominant Load Parameter

R.x = maximum response of the Dominant Load Parameter

RAQ,,, = maximum RAO amplitude of the Dominant Load Parameter

Dominant Load Parameter:
9 Vertical bending moment

1 Vertical shear force
1 Horizontal bending moment
1 Horizontal shear force
9 External sea pressures
9 Internal tank pressures
9 Inertial accelerations
4.4 Load Cases
Load cases are derived based on the above static and dynamic loading coriditomantoad
Parameters. For each load case, the applied loads to be developed for structural FEaem&dysis
include both the static and dynamic parts of each load component. The djoaasicepresent
the combined effects of a dominant load atftepaccompanying loads actisgnultaneously on
the hull structure, including external wave pressures, internal tank pressec&sloads and
inertial loads on the structural components and equipment. For each loadheadeyeloped
loads are then uséd the FE analysis to determine the resulting stressesthadload effects.
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5 Fatigue Analysis

The fatigue strength of welded joints and details at terminations located in highly stressed areas
and in fatigue prone locations are to be assessediigbperhere higher strength steel is used.

These fatigue and/or fracture mechanics analyses, based on the combined effect of loading,
material properties, and flaw characteristics are performed to predict the service life of the
structure and determinde most effective inspection plan. Special attention is to be given to
structural notchegutouts, bracket toes, and abrupt changes of structural sections.

The cumulated fatigue damage during the transit voyage from the fabrication or previous site for
an existing structure to the operation site is to be included in the overall fatigue damage
assessment.

The stress range due to loading and unloading cycles is to be accounted for in the overall fatigue
damage assessment.

Rules for Building and Classing Floating Production Installations (FPI Rules) ACS

90




Part 4 Hull Construction and Equipment

Chapter 5 Design and Analysis of Other Major Hull Structural Features
Section 1 General
Chapter 5 Design and Analysis of Other

Major Hull Structural Features

SECTION 1 General

The design and analysis criteria to be applied to the other pertinent features of the hull structural
designare to conform to #seRulesor ACS Vessea Rules For shiptype unit,the hull degn

will need to consider the interface between the position mooring system and theuutlre or

the effects of structural support reactions from dmckinted (or abowvdeck) equipment
modules, or both. The interface structure is defined as the mgattzone of load transmission
betweenthe main hull structure and hull mounted equipment, such as topside module stools,
crane pedestaleind foundations, riser porches, flare boom foundation, gantry foundation,
mooring and offloadingetc. The zone inclies components of the hull underdeck structures in
way of module support stooland foundations, such as deck transverse web frames, deck
longitudinals and upper parts of longitudired transverse bulkhead structures, as well as
foundations of the hulnounted equipment. These componemitdhe interface structure should
comply with the criteria indicated i#+5-4. The criteria to bepplied for the interface structures

are presented below. When it is permitted to base the desigiFFHBO on sitespecific
environmental conditions, reference is to be madd-81, 4-4-1 and 4-5-3 of these Rules
regarding how load components can be adjusted.
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SECTION 2 Hull Interface Structures

1 General

The basic scantlings in way of the hull interface structur® ise designed based on the first
principle approach and meet the requirements of strength criteriaCi&8 MODU Rulesor
equivalent national industry standards recognized and acceptddas API Standards. Welding
design of hull interface structure cortiens is to be developed basetd ACS Vessels Rulew a

direct calculationapproach. Material grades for the above deck interface structure are to be
selected as pe&xCS MODU RulesThe material grades for the hull structemmponents, such as
deck andframe structures, are to be selected asA@® Vessels RulesThe verification of the

hull interface structure as defined above ide¢operformed using direct calculation of locaD3

hull interface finite element models, developed ugingss scantlingseind analyzed with load
conditions and load cases described in the follow@egions.

2 Position Mooring/ Hull Interface Modeling

A FEM analysis is to be performed and submitted for review.

2.1  Turret or SPM Type Mooring System, External to theInstallat i onds Hul |

| f the mooring system is of the turret or SF
following applies:

1 Fore End Mooring: The minimum extent of the model is from the fore end of the
installation,including the turret structure and iattachment to the hull, to a transverse
planeafter the aft end of the foremost cargo oil tank in the installation. The model can be
consideredixed at the aft end of the model. The loads modeled are to correspond to the
worstcase tank loads, seakegpilmads as determined for both the transit condition and
the on-site Design Environmental Condition (DEC), ancillary structure loads, and
mooring and risefoads for the ossite DEC, where applicable. ThgesignOperating
Condition (DOC) mayalso need todconsidered for conditions which may govern.

1 Aft End Mooring: The minimum extent of the model is from the aft end of the
installation and including the turret structure and its attachment to the hull structure to a
transverse plane forward of the fonedeof the aft most cargo oil tank in the hull. The
model can be considered fixed at the fore end of the model. The loads modeled are to
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correspond to the worstise tank loads, seakeeping loads as determined for both the
transit condition and the esite design environmental condition (DEC), ancillary
structure loads, and mooring and rikexds for the orsite DEC, where applicable.

2.2  Mooring System Internal to the Installation Hull (Turret Moored)

1 Aft end mooring: The minimum extent of the model igom the aft end of the
installationand including the turret structure, its attachment to the hull structure to a
transverse plantorward of the fore end of the aft most cargo oil tank in the hull. The
model can be considerdiked at the fore end of theodel. The loads modeled are to
correspond to thevorstcase tank loads, seakeeping loads as determined for both the
transit condition and theonsite design environmental condition (DEC), ancillary
structure loads, and mooring and rikexds for the orsite DEC, where applicable.

1 Midship turret : The model can be atank modelwhile the turret is locateth the center
tank of the model. Hull girder loads are to be applied to the ends ofdtiel. The loads
modeled are to correspond to the warase tak loads, seakeeping loads determined
for either the transit condition or the -gite design environmental conditigbEC),
ancillary structure loads, and mooring and riser loads for theitenDEC, where
applicable. The design operating condition (DQfay also need to be considered for
conditionswhich may govern.

1 As a minimum, the following two cargo loading patterns that result in the worst load
effects on the hull structure are to be considered

(8 Maximum internal pressure for fully filled tanksjadent to the hold containing
the turret,with the other tanks empty and minimum external pressure, where
applicable. (Se€igure 4.}

(b) Empty tanks adjacent to the hold containing the turret, with the other tanks full
and maximum external pressure, whavpl@able. (See Fig.2)

The interface structure is to be assessed for yielding, buckling and fatigue strengthpalad
include all structural members and critical connections within the hold containirigrtbe as
well as the hold boundaries aneithattachments.
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2.3

3.1
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Figure 4.2: Loading Pattern with Scanting Draft

Spread Moored Installations

The local foundation structure and installation structure are to be checked for the givergmoorin
loads and hull structure loads, where applicable, using an appropriate FEM analysis. The mooring
loads to be used in the analysis are to be based on thigeahesign environmental condition
(DEC) for hull structure, and the mooring loads for thesitet DEC and breakingtrength of the
mooring lines. The design operating condition (DOC) may also need to be condioiered
conditions which may govern.

Hull Mounted Equipment Interface Modeling

Topside Module Support Stools and Hull Underdeck Structures

The topside module support stools and hull underdeck structures in way of module stgotsrt
such as deck transverse webs, deck longitudinals, longitudinal and transverse buiidedadse
assessed for the most unfavorable load combinatibtepside stool reactions amhall structure
loads, where applicable, using an appropriate FEM analysis. The load combinétiopside
stool reactions and hull structure loads are to be consistent with those assumednodule
analysis. The finitelement model extent is to be sufficiently large to minimizediieboundary
effects. The openings in way of critical areas are to be incorporated into thenfed®l to
investigate their effects. The loads for thestle design operating condition (DOQG)p-site

design environmental condition (DEC) and transit condition are to be taken into account.
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Topside production and support systems are to be empty in transit condition. Special attention is
to be given to the cutouts in deck transverse webs in wiypside module stools. Thetrength
analysis for the typical cutout with the maximum topside stool reactions using dinecalesh
FEM model is to be carried out and submitted for review.

3.2  Other Hull Mounted Equipment Foundation Structures

Other hll mounted equipment foundations, such as crane pedestals and foundations, riser
porchesflare boom foundations, gantry foundations, offloading equipment foundations, etc., and
hull vessel structure in way of the foundations are to be checked for thefgivetional loads,
environmentalloads and hull structure loads, where applicable, using an appropriate FEM
analysis.The finite element model extent is to be sufficiently large to minimize the cut boundary
effects.Openings such as cutouts in way oficdt areas are to be incorporated into the FEM
model.The loads for the erite design operating condition (DOC),-site design environmental
condition(DEC) and transit condition are to be taken into account in the analysis. All equipment
is to be in thestowed position for the transit condition.
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SECTION 3 Loads

1 Load Conditions
For all conditions, the primary hull girder load effects are to be considered, where applicable.
1.1  Site Design Environmental Condition (DEC)
(i) Non-disconnectableStruct ures
Site DEC with hull design return period, and severe storm functional dead and livedsads,
applicable, with 1/3 stress increase allowable 0.8 f,)
(i) Disconnectable &uctures
Site Disconnectable Environmental Condition (B, Clientspecified site year return loads
and severe storm functional, dead and live loads (i.e., excluding tropical cyclones), as applicable,
with 1/3 stress increase allowable (I8 f, )
(i) For the DEC and DISEC load conditigrise following assumptions are applicable
(a) Topside Production Facility modules are in wet condition for all site conditions airgl in
conditions for unrestricted service and transit conditions.
(b) Cranes are in stowed position
(c) Mooring loads inlte most severe hull loading condition are determined from thensibeing
load analysis for the following conditians
- All lines are intact
- One line is damaged
For each individual line and associated fairlead, chock, chain stopper etc., the stréndth is
assessed under the breaking strength of the line/chain with a Utilization FactorQI8For
component stress, 0.9 for Von Mises element stress and 0.8 for buckling stthescase that
the mooring loads in the above two conditions are natdole.
1.2  Site Design Operating Condition (DOC)
Site DOC with maximum functional live loads under site operation without 1/3 stress increase
allowable (i.e 0.6 fy). Special consideration should be given to the following
(A) Limiting environmental condition, specified by designer/operator, that would require
suspensiowf normal operations, is to be minimuryéar return as pehese Rules
(B) Deck support stools for topside production facility modules are in wet condition.
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(C) Crandunctional loads are as per APl RP 2A and API Spec 2C Practices.
(D) Position mooring hull interface

1.3 Transit Condition

For transit (topside production facility in d
responsibilityto specify the dsign parameters for the transit condition. There are generally four
approaches available

(i) Specified maximum seasonal weather routing condition.

(i) Maximum 1Q0year return response based on the worst environmental conditions and
associate@vave scattediagram along the transit route.

(iii) Maximum 1Qyear return response based on a composite wave scatter diagram

(iv) North Atlantic service condition, with a minimum -Y@ar return period, using the IACS

standard wave data where the transit route iyetodefined or finalized.

1.4 Damage Condition

Damaged Conditions (as applicable) with static deadweight and functional loads only, for a
minimum1-year return period DOC caused by accidental flooding.

2 Inertial load cases

Thedynamic load parametefBLPs) values are to be selected for the most unfavorable structural
response. Maximum acceleraticare to be calculated at the center of gravity of the most forward
and aft and midshipopside production facility modules. The load cases are to be seldot
maximize each of the followinDLPs together Vth other associated DLP values:

(1) Max. Vertical Bending Moment
(2) Max. Shear Force

(3) Max. Vertical Acceleration

(4) Max. Lateral Acceleration

(5) Max Roll

Alternatively, the number of load caseancbe reduced by assuming that all maximum DLP
valuesoccur simultaneously, which is a conservative assumption.

3 Hull girder load cases

As a minimum, the following two hull girder load cases are to be analyzed:
(1) Maximum hull girder sagging momentdi, generally full load condition)
(2) Maximum hull girder hogging moment (i.e., generally ballast, tank inspection or partial

loadingcondition)
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1 Yielding Checks

1.1 For DEC 100-Year Return Periods, Transit 10-Year Return Period and/or
North Atlantic Loads

(A) For onestiffener spacing element size FE analysis:
f, (Von Mises) <0.9 fy . plate membrane stresses at element centroids

f, (axial stress) 0.8 f, : bar and beam elements

f,, (shear) <0.53f,

(B) The effects of notches, stress risers and local stress concentrations are to be taken into
accountwhen considering load carrying elements. When stress cinatiens are considered to

be of high intensity in certain elements, the acceptable stress levels will be subject to special
consideration. The following may be used in such circumstances

(i) For mild steel
f, small area <1.25f,

f,, element stress £.25f,

(i) For hightensile steel
f, small area 1.0 f,

f,, element stress 2.0 f,

1.2 For DOC (Deadweight + Maximum Functional Loads), with 1-Year Minimum
Return Period Loads

(A) For onestiffener spacing element size FE analysis:
f, < 0.7 f,: plate membrane stresses at element centroids

f, < 0.6f,: bar and beam elements
f,, <04f,
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(B) For local detail FE model analyses (localized highly stressed area, 50 x 50 mm approximate
element size)

(i) For mild steel
f, small aea <0.97f,

f,, element stress €.97 f,

(i) For hightensile steel
f, small area <0.78f,

f,, element stress €.78f,

1.3 For Damaged Condition
Same as above for a minimunryéar return period, except for the following, as applicable

(A) For onestiffener spacing element size FE anatysis
f,< 0.9f,: plate membrane stresses at elemeriroiis

f,, < 0.8f,: bar and beam elements

f,, < 0.53f,

(B) For local detail FE model analyses (localized highly stressed area, 50 x 50 mm approximate
element size)

(i) For mild geet
f, small area <1.25f,

f,, element stress £.25f,

(ii) For hightensile steel
f, small area 1.0 f,

f,, element gess <1.0f,
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2 Buckling Checks

Bucking criteria inACS Vessels Ruleare to be consideresith followings:

2.1

Buckling strength to be calculated using gross scantlings

2.2 Utilization Factor, UF:

UF = 0.8 or SF =1.25 for oneiDEC, transit condition and/or North Atlantic condition
UF = 0.6 or SF =1.67 for onsite DOC

UF = 0.6 or SF =1.67 for damage condition

UF determined on a cabg-case basis for other special conditions

3 Fatigue calculations

3.1
The fatigue calculatic are to be carried out for the intended design operating life of the
installation. Where the external interface connections are subjected to water immersioN, the S
curves in seawater with (CP) Cathodic Protection or (FC) Free Corrosion are to besused, a
applicable. If the simplified fatigue calculation approach is to be used and thetamg/eibull
distribution parameter is not available for the hull interface, then a Weibull paramé&iebas
developed for the specific location under consideraiitwe. safety factors for fatigue lifer hull
interface connections are to be in accordance with Fabkhown below

Table 4.1: Safety Factors

Importance Inspectable and Repairable
Yes No
Non-Critical 3 5
Critical 5 10

3.2 Position Mooring Hull Interface

Structural members in way of the turret structure or other mooring structure are to be effectively
connected to the adjacent structure in such a manner as to avoid hard spots, notoktes and
harmful stress concentrations. Special attentido ise given to cutouts, bracket toes afdupt
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changes of structural sections. These areas are considered to be critical to the vessdabavel
free of cracks. The effects of stress risers in these areas are to be determmédraizéd. The
FE malel used to perform the turret/hull integration strength analysis mayelssed for the
fatigue screening evaluation of the turret/hull interface structure to identifgritieal fatigue
details using the F or F2 ClassNScurves and appropriate saféactors. Thdatigue cyclic loads
are to correspond to the worsise tank dynamic loads, seakeeping loadstia loads due to the
vessel motion, and mooring and riser dynamic loads, where appli€ifiggent wave headings
and vessel tank loading pains should be considered and the fractibthe total time for each
base wave heading and each tank loading pattern can bditesetty. The frequency difference
between wave frequency stress response and low freqageeg response imposed by mogrin
lines and risers should be considered. Although the low frequetress response has negligible
effects on most hull structural details, it becomes significaxd may have the dominant
contribution to the fatigue damage of structural componientee mooring system, risers and
their interface with the hull. When the wave frequency land frequency stress responses are
obtained separately, the method of simple summation of fatigorages from the two frequency
stress responses does not account forcthepling effects(i.e., the augmentation of the low
frequency response by the wave frequency respomsmisonservative and therefore should not
be used). There is an alternative method, whichoith conservative and easy to use, that is
known as the @ambined spectrum method. In tliethod, the stress spectra for the two frequency
bands are combined. The RMS and the mepwrossing frequency of the combined stress
process are given, respectivedg follows:

1

sc:(sw2+ slz)z

%

—(f2 .2 2 .2\s.
fOc_ (wa sw + fOI SI )

where:

S, =RMS of the wavdrequency stress component

w
S, =RMS of the lowfrequency stress component
fow = Mean upcrossing frequency of the wafiequency stress component

f, =mean ugcrossing frequency of the lefrequency stress component

However, if both frequency components of stress range are significant, thenadotiened
combination method may be too conservative since the-friagaency contributio is expected
to dominate, thus controlling the meanampssing frequency of the combined stress process. To
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eliminate the conservatism, a correction factor given below can be applied to the calculated
fatiguedamage of the sea state:

e 160
fopézr; gé /Wg C-%-FZ?\ éf 6 m/2
f—(?/| & /_Q+\/p// & o %8
oc € G - c8%+1o u Q -
g ¢c2 =+ H
where
52
/=25
S
/W:?

fo, = (12 12 +1,1,, 12, )% with d,=0.1

ow ~w

m= slope parameter of thelcurve

G( ): complete Gamma function

3.3  Hull-Mounted Equipment Interface

The procedure for the fatigue evaluation of the turret/hull integration structure can also be applied
to deckmounted equipment interface structures in which the viradheced hill girder loads,
external hydrodynamic pressure, and inertia loads due to the vessel motion as well as the
specified equipment fatigue loads should be taken into account. Special attention is to be given
the cutouts in deck transverse webs in way p$itte module stools. Where applicable, die¢ail

fatigue evaluation for the typical cutout with the maximum topside stool dynamic redstitons

be carried out and submitted for review.
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Chapter 6 Structural Strength for Column -
Stabilized and Other Type Units

SECTION 1 General

1
Overall Strength is to be in accordance with the requirements specidétSrRules for Building
and Classing Mobile Offshore Dirilling Units

2
Local Strength is to be in accordance with relevant requirements specifis@SnRules for
Building and Classing Mobile Offshore Drilling Unjtand ACS Rules for Classification of
Vesselsin such cases, appliedrrosion margins are to be in accordance Wbt 3.
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Chapter 7 Hull Equipment

SECTION 1 Mooring Systems for Tem porary
Mooring

The mooring systems for temporary mooring specified@8 Rules for Building and Classing
Mobile Offshore Drilling Unitsneed not be fitted. In cases wh&€S deems such necessary in
consideration of the form of unit operations, theonmy systems for temporary mooring
specifiedin ACS MODU Rulesare required.

In the case of singlpoint mooring systems to moor shuttle tankers, the chafing chain used ends
for mooring lines are to be fitted and are to comply with the following:

(i) The chafing chain is to be the offshore chain specified@% Rules for Classification of
Vesselsand the chain standard is short lengths (approximately 8 %) winm diameter.

(i) The arrangement of the end connections of chafing chains is to cuoitiplgny standards
deemed appropriate BCS.

(i) Documented evidence of satisfactory tests of similar diameter mooring chains in the prior six
month period may be used in lieu of breaking tests subject to agreemeAG&ith

Equipment used in moargy systems to moor at jettgtc. in order to install plant or mooring
equipment for the mooring support ships and shuttle tankers, except for the equipment specified
in 4.7.1/2above, is to be as deemed appropriat&G$.
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SECTION 2 Guardrails, Fender S

1
The guardrails or bulwarks specifiedACS Rules for Classification of Vessalsto be provided
on weather decks. In cases where guardrails will become hindrances to theta&imd) landing
of helicopters, means to prevent falling such as nats, etc. are to h@ovided.

2
Suitable fenders fore contact with the gunwales of other ships such as support ships, tug boats,
shuttle tankers, etc. are to be provided.

3
Freeing arrangements, cargo ports and other similar openings, side sadtéegyular windows,
ventilators and gangways are to be in accordance with the requirements for tankers specified in
ACS Rules for Classification of Vessels

4
Ladders, steps, etc. are to be provided inside compartments for safety examinations as deemed
appropriatéoy ACS.
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Chapter 1 General

SECTION 1 Application

1
Units are to be provided with positioning systems complying with the requirements given in this
Part
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SECTION 2 Mooring Systems

Mooring systera are to be sufficiently capable of positioning Units at a specific location against
all of the design conditions for positioning as well as all of the safety conditions for systems
embeddean the seabed and the ships laden with offloaded crude oil framUnits.

In the case of mooring systems of Units operated in sea areas where low temperature, freezing,
ice formation, etc. are predicted, the effects of such things are to be taken into consideration or
appropriatecountermeasures are to be provided
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SECTION 3 Conditions to be Considered for
Mooring Systems Analysis

1. The various conditions of a Floating Installation which are important for the designer to
considerare as follows.

1.1 Intact Design

A condition with all components of thestgm intact and exposed to an environment as described
by the design environmental condition (DEC).

1.2 Damaged Case with One Broken Mooring Line

A condition with anymooring line broken at the design environmental condition (DEC) that
would cause maximm mooring line load for the system. The mooring line subjected to the
maximum load in intact extreme conditions when broken might not lead to the worst broken
mooring line case. The designer should determine the worst case by analyzing several cases of
broken mooring line, including lead line broken and adjacent line broken cases. For a
disconnectablenooring system with quick release system, the mooring analysis for a broken line
case may not be required. For unusual {symmetric) mooring pattern, moogranalysis fothe

broken line case for the disconnectable environmental condition may be required. For a system
utilizing the SALM concept, the case with one broken mooring line is not relevant. A case
considering loss of buoyancy due to damage of a campat of the SALM structure shoulske
analyzed for position mooring capability. The loss of thruster power or mechanical failure on
thrusterassisted position mooring systems will be considered on ebgasse basis.

1.3 Transient Condition with One Broken Mooring Line

A condition with one mooring line broken (usually the lead line) in which the moored installation
exhibits transient motions (overshooting) before it settles at a new equilibrium poSiien.
transient condition can be an important édesation when proper clearance is to be maintained
between the moored installation and nearby structures. An analysis for this conditiorthender
design environmental condition (DEC) is required. The effect of increased line tedsmite
overshoot upo failure of one mooring line (or thruster or propeller if mooring is peagsisted)
should also be considered.
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2

The proper clearances between Units and anyimeatructures and ships are to also be verified.

3
In the case of SALM, cases considgria loss of buoyancy due to damage of a compartment of
the SALM structure should be analyzed for position mooring capability instead of cases with one
broken mooring line.

4
Mooring system analysis in combination with the assistance of propulsion systamtgrs, etc.
is to be as deemed appropriateA@S.
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Chapter 2 Mooring Analysis

SECTION 1 General

Mooring analysis is to be conducted based on the environmental conditions as specified in
Chapter3 of Part3. Such analysis is to include theakiations of the mean environmental forces,
the extremeesponse of the Units, and the corresponding mooring line tension

Mooring system analysis as deemed appropriateABYs is to be carried out for the all
prospectivemooring conditions. The effectdue to the draught changes of the Units are to be
takeninto consideration. In the case of Units mooring to individual periphery facilities, such as
CALM, separate from the Units, mooring analysis for the total system, including any periphery
facilities, is to be carried out.

In case of mooring systems using mooring lines, analysis is to be carried out under the awareness
that there is no harmful excessive bend of any lines in way of the contact points between mooring
lines and mooring equipment (figiaders, etc.) fitted on board Units.

The mooring systems of Units and the seabed mooring points (anchors, sinkers, piles, etc.) of any
periphery facilities for positioning are not to be slid, uplifted, overturned, etc. against any
envisionedorce fran the mooring lines. In cases where scouring effects are not considered to be
negligible, appropriate consideration is to be taken such as the modification of burial depth,
protectionagainst the flow around seabed mooring points, etc.

Mooring analysids to be made under the awareness that the equipment for mooring systems is
subjected to steady forces of wind, current and mean wave drift force as well as wind and wave
induced dynamic forces. Maximum line tension is to be calculated considering titatwaive,
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and current come from unrestricted directions. However, in cases where the data for the specific
positioning area of a Units prove a restricted direction of wind, wave and current in that area,
calculationsunder such specific directions may beepted in cases where deemed appropriate

by ACS.

6
The maximum offset of a Units and maximum tension of a mooring line is to be calculated.
Depending on the analysis objectives, a gstaic analytical method, or dynamic analytical
methodas deemed gpopriate byACS may be used for calculations.

7
In the case of deep water operations with large numbers of production risers, mooring system
analysisis to take into account riser loads, stiffness, damping, etc. in case where the interaction
betweernlUnits/mooring systems and riser systems are significant.
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SECTION 2 Mean Environmental Forces

1
The calculation of steady forces due to wind and current are to be in accordanChagitér3 of
Part3.

2
Mean and oscillatory low frequency drift foscenay be determined by model tests or using
hydrodynamiccomputer programs verified against model test results or other data. Mean drift
forces tobe as deemed appropriateAgS.

3
Load information is to be prepared based on appropriate analysis, tastieletc., and such
informationis to be provided on board.
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SECTION 3 Maximum Offsetand Yaw Angle
of the Installation

Maximum offset may be calculated as the sum of the offset due to steady components such as
wind, current, and wave (steadyifgr and dynamic motion offset due to the dynamic
component®f forces induced by waves (high and low frequency).

The following formula is to be adopted as the standard for calculating maximum offset. In the
following formula, mean offset and signifint single amplitude or maximum amplitude of the
maximumoffset obtained from model tests or analysis methods deemed appropris@Siare

used:

Smax = Srnean + Sfmax + SNfSig

or

Smax = Srnean + stg + Smeax

where:

S,can= Mean offset of the Unitdue to wind, current and mean drift

S,fsg = Significant single amplitude low frequency motion

SNfsig = Significant single amplitude wave frequency motion

The maximum values of low frequency moti&  and wave frequency motio§,, ~ maybe

calculated by multiplying their corresponding significant single amplitude values by theGactor
which is to be calculated as follows:
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1
C= E J2InN
where:
T
N=—
T

Rules for

T : Hypothetical storm duration (seconds), minimum 10,88fbndgi.e. 3 hours). In the case of
areas with longer storm durations (monsoon ardasg¢eds to be a higher value.

T, : Average response zero-umssing period (seconds)

In the case of low frequency components,may be taken as the natural perigd of a Units
with a mooring systeml | can be calculated as follows using the mask@Unitsm (including

added mass, etc.) and the stiffness of the mooring sy$tefor horizontal motion (port
starboardfwd-aft, yaw motion) at the Units s mean position and equilibrium heading as follows:

In such cases, information about the stiffness of mooring systems, dafopiegand other
parametersvhich may affect the maximum values of low frequency motion are to be submitted to
ACSfor reference.

In order to assess theotion of Units in waves in relatively shallow water, shallow water effects

are to be taken into account. In cases where the changes in tidal levels in shallow waters are
relatively large, the tidal difference affecting Units motion and the tension actingiamring

lines isto be considered.

In the case of single point mooring systems, the maximum offset for motion in waves is to be
calculated using a ndimear time history domain method or model tests. In such cases, wave
irregularitiesand wind varianes are to be considered as well.
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SECTION 4 Calculation of Mooring Line
Tensions

1

In order to calculate the maximum tension acting on the mooring lines, the severest combination
of wind, waves and current is to be considered together with a suffroienber of angles of
incidence. Although this severest condition generally corresponds to cases where all of the wind,
wave and current directions are consistent, in the case of specific sea areas, the combination of
wind, waves and current in different @litions which are likely to create a higher tension are to

be taken into account as needed.

In calculating the tension acting on mooring lines, at 18&s%/21 to 2.3 mentioned beloware to
be considered.2.4/24 may be assessed as necessary. diadytical procedure can be called a
guasistatic analytical procedure and is to be adopted as the standard for cal¢hlatiegsions
acting on mooring lines. The maximum tension of mooring lines calculatédidyuasistatic
analytical procedure ha® have, in principle, a suitable safety factor specifieddtle 5.1
corresponding to specific breaking tension.

2.1
Static tension of mooring linekie to net weight and buoyancy;

2.2
Steady tension of mooring lines due to a steady horizontal off&étits induced by windyaves
and current

2.3
Quaststatic varying tension of mooring lines due to Units motion induced by waves

2.4
Tension of mooring lines in consideration of their elastic elongation in cases where thegdre
in a moderately ta condition (generally in shallow waters), or in cases where molomieg) with
low rigidity such agibreropes are used.
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Table 5.1: Safety Factors for Mooring Lines
Condition Safety Factor
Chains or Wire Ropes | Synthenic Fibre Ropes
Intact
Dynamic analysis 1.67 2.50
Quastistatic analysis 2.00 3.00
One broken mooring line (at new equilibrium position)
Dynamic analysis 1.25 1.88
Quaststatic analysis 1.43 2.15
One broken mooring line (transient condition)
Dynamic analysis 1.05 1.58
Quaststatic analysis 1.58 1.77

3
The maximum tension in a mooring life_, is to be determined as follows:
Tmax :Tmean + Tlfmax + was»,g
or
Tmax :Tmean + TlfSig + Tmeax
where:
T..ean= Meanmooring line ten®n due to wind, current and meateadydrift
'I',fsvg = Significant single amplitude low frequentgnsion
wasig = Significant single amplitude wave frequertepsion
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The maximum values of low frequency tensi§n  and wave frequency tensioky, —areto

be calculated by the same procedure as that used for obtaining the motions at low fragdency
wave frequency described 5n2.3/2.

Mooring systems are to be designed so thatdteré of any one mooring line does not cause the
progressive failure of the remaining mooring lines. The tension acting on the remaining mooring
lines is to be calculated using the gestsitic analytical procedure. The safety factors for the
tension of ach mooring lines are, in principle, not to be less than those specified in Sable
correspondingto their respective specific breaking tension. The period of recurrence of
environmentaloads such as wind and wave loads, however, may be taken as pne yea

In the analysis of the one broken mooring line condition giveh2m/4above, in the case of a
Units which is moored in the proximity of other Units, the safety factors for any mooring lines
arrangedn the opposite side of the other Units arbadaken as 1.5 times of those indicated in
Table5.1.

In cases where the followir{y2.4/6.1and6.2 are taken into account in addition3@®.4/2 above,
the safety factors required in cases where egtasic analytical procedures are adoptealy ke
modified to values deemed appropriateAsyS:

6.1
Dynamic tension in mooring lines due to damping forces and inertia forces acting on each
mooring line in cases where they are generally used in deep water.

6.2
Quaststatic lowfrequency varying tensioof mooring lines due to the lefrequency motion of
Units in irregular waves in cases where they are used in a sufficiently slack condition. (in cases
where the natural period of motion of a Units in a horizontal plane is sufficiently |trayethe
period of ordinary waves)

In the case of Taut Mooring systems, the following are to be complied with in addibaa 441
to 5 above:
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7.1
Such systems are to be designed so that no slack is caused in any mooring linghdogés in
line tension.

7.2
Changes in the tension of mooring lines due to tidal difference including astronomic tides and
meteorological tides are to be considered.

7.3
The effects of any changes in the weight and displacements of heavy items carried apboard
the tension of maring lines are to be sufficiently taken into account.

7.4
In cases where the effects of the #imear behavior of mooring lines on their tension are not
negligible, tension due to ndimear behavior is to be considered.
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SECTION 5 Fatigue Analysis

1
The fatigue life of mooring lines is to be assessed in consideration of the changing tension range,
T and the number of cycles,. The fatigue life of mooring lines is to be evaluated by estimating
the fatiguedamage ratioD, in accordance with Miner's law using a curve relating the changing
tension range to the number of cycles to failure
n
Di =_t
Ni
where:
n, : Number of cycles within the tension rarigeerval, i , for a given sea state
N, : Number of cycles to failure at changing tension rafdge,
The cumulative fatigue damag® for all expected number of sea statdfN (identified in a
wave scatter diagram) is to be calculated as follows:
NN
D=a b
i=1
The value ofD divided by the usage factofr{ specified in Tabl&.2 is not to be greatéhanl.
In such cases, the usage factors for the underwater parts of the mooring lines are, in panciple,
be taken to be that of an inaccessible and critical area.
2
The fatigue life of each mooring line component is to be considdredN curves for various
line components are to be based on fatigue test data and regression analysis.
3
Special consideration is to be given to the fatigue strength of the connections between the
mooringlines and hull structures of Units, the conneesi between the mooring lines and seabed
mooringpoints, and the connections between the mooring lines and other mooring lines.
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Table 5.2: Usage Factorf?

Criticality of the StructuralMembers Accessibility Usage Factorf?
Normal High 1.0
Normal Low 0.5
High High 0.33
High Low 0.1®

Notes:

1. For the structural members whose criticality is high and accessibility is low, special desi

consideration is to be taken into accounbrider to provided appropriate measures for

inspection and consideration monitoring in principle.
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Chapter 3 Design of Mooring Lines

SECTION 1 Components of Mooring Lines
and Seabed Mooring Points

Each component of mooring systemstasbe designed using design methods by which the
severestoading condition can be verified. The strength of connecting shackles, links, etc. used at
the connectingpoints between the mooring lines and hull structures of Units and between
mooring linesand seabed mooring points are, in principle, to have safety factors against the
breaking loads osuch mooring lines or the ultimate strength of structures not less than those
indicated in the Tablb.3.

Table 5.3: Safety Factor

Condition Safety Factor
Intact condition (unmoored Units in storm conditions) 2.50
Intact condition (moored Units under operating condition; 3.00"

Note:

(1) In cases where a safety factor of 2.0 is ensured, even in the any one broken moarorglitica,
a safetyfactorof 2.5 may be accepted.

In the case of catenary mooring systems, mooring lines are to be sufficiently long soupat no
lifting forces act on the parts of the mooring line around the mooring point on the seabed under
design conditions. In the casésoft clay conditions, a small angier the one broken mooring

line condition may be considered in cases where deemed accdptads.

Information verifying that the holding power of seabed mooring points is sufficient against the
expectedension fom the mooring lines in accordance wil?.4is to be submitted t&CS for
reference.
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4

In the case of seabed mooring points which rely on friction with the seabed surface, if the
submerged unit weight of mooring lines is constant, the maximum loduk aetibed mooring

point F,, ..can be calculated as follow:
I:anchor: I:?ine - Vvsub'WD - l:friction
where:

P. .: Maximum mooring line tension

line*

W, ,: Submerged unit weight of mooring line

sub*

WD: Water Depth

F =fy . Lyeq - W.

friction sub

f,: Friction coefficient of mooring line on seabed at sliding which is to be deternined

consideration of soil conditions, the type of mooring line, etc. In the case ahsdftsand, and
clay, the values off_;, and the coefficient of friction at the staft,, indicated in the Tabl&.4

sl

may be used.

In cases where submerged mooring lines are not a single line, or those cases where using
intermediatesinkers/buoys, the above equation is to be applied in consideration of such effects.

Table 5.4: Coefficient of Friction, f

Mooring Line Type Starting, f,, Sliding, f
Chain 1.00 0.70
Wire Rope 0.60 0.25

The safety factors for the horizontal holding power capacity of the seabed mooring points of
catenarymooring systems and taut mooring systems are, in principle, to be in accordance with
Table 5.5. However, the above may not be compliedhwit cases where required ultimate

holding capacityis to be determined based on mooring loads derived from dynamic analysis

taking into accounmooring line dynamics.
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Table 5.5: Safety Factor for the Horizontal Holding Capacity of the Seabed Mooring
Poaints of Catenary Mooring Systems and Taut Mooring Systems

Condition Safety Factor
Intact 1.50
One broken mooring line extreme 1.00

6
The safety factors for the vertical holding power capacity of the seabed mooring points of taut
mooring systems ar@ principle, to be in accordance with Tablé.
Table 5.6: Safety Factor for the Vertical Holding Capacity of the Seabed Mooring Point
of Taut Mooring Systems
Condition Safety Factor
Intact 1.50
One broken mooring line extreme 1.00
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Chapter 4 Mooring Equipment

SECTION 1 General

3.1

3.2

Rules for

The equipment of positioning systems is to have sufficient redundancy. In cases where any single
unit of equipment of positioning systems is fitted on board Units, special consideration is to be
given tothe reliability of such equipment and its components. In cases where the failure of any
single unit of equipment may lead to loss of positioning capability, an additional set of such
equipment will be required as deemed necessafQs;

Means are toéd provided whereby the normal operations of positioning systems can be sustained
or restored even though one unit of equipment becomes inoperative. In the case of driving units,
special consideration is to be given for preventing loss of function.

The pime movers used for positioning systems are to be designed to operate under the static
conditionsgiven inPart 8 of these Ruless well as under the dynamic conditions given below.
Deviation from given values may be permitted, taking into consideratientyipe, size and
serviceconditions, etc. of the Units in cases where deemed appropria€dy

Ship-type and barge-type Units:

Rolling up to 22.5° and simultaneously pitching up to 7.5°

Column-Stabilized Units:

Dynamic inclination up to 28? in any direction
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SECTION 2 Chains, Wire Ropes, and

Fibre Ropes
1
Chains, wire ropes or fibre ropes used for mooring systems are to comply with the requirements
given inACS Rules for Classification of Vessaianystandards deemed appropriateAys.
2
Intermediate sinkers, intermediate buogmschors, sinkers, piles, etc. for seabed mooring points
are to be as deemed appropriateABs.
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SECTION 3 Chains Stoppers, Windlasses,
and Winches

Individual equipment of mooring systems is, in pijpte, to be approved B&CS.

Chain stoppers used for mooring systems are to have sufficient strength against the breaking
strength of the mooring line as deemed appropriaté@s. The prototypes of chain stoppenrs

to be verified to have sufficiestrength against the breaking strength of the modimeg It is to

be verified that the stress calculated by structural analysis under the awarentiss ri@dring

line is subjected to design maximum loads does not exceed the specified proaffstreshain
stoppers.

Windlasses used for the catenary mooring systems of Units are to comply with the requirements
specified in following

3.1
Each windlass is to be provided with two independent pawerated brakes. Each brake ib&o
capable of blding against a static load of at least 50% of braking strength of mdoresy In
cases where deemed appropriateAGyS, one of the brakes may be replacedabynanually
operated brake.

3.2
Windlasses are to have sufficient dynamic braking capacitgritrol the normal combinatioof
loads from anchors, mooring lines and anchor handling vessels during the deployment of anchors
at the maximum design paut speed of the windlass.

3.3
In cases where a power source for a windlass is lost, popezatedoraking systems are to be
automatically applied and be capable of holding against 50% of the total static braking capacity
of the windlass.
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4

The means specified id.1 to 4.4below are to be provided for controlling catenangoring
systems:

4.1
Each vindlass is to be capable of being controlled from a position which provides a goodfview
the operation.

4.2
Means are to be provided at the windlass control position to monitor mooring line tension and
windlass power load as well as to indicate the arhofimooring line paid out.

4.3
Indicators for mooring line tension, wind velocity and wind direction at the control stateacbf
windlass are to be provided at the manned control position.

4.4
Means of communication are to be provided between éakplaices for mooring operatioffor
example, operating position, wheel house, control room, etc.)

5
Means are to be so provided that mooring lines can be released from the Units after any loss of
the main power supply.

6
In the case of laying tautaoring lines, the initial tension in all mooring lines is to be coordinated
to achieve approximate uniformity. Power equipment capable of adjusting the tensioorofg
lines is to be provided as necessatry.

v
A tension monitoring system is to be prastftifor each taut mooring line.
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SECTION 4 Fairleaders

In cases where chains are used for mooring lines, the standard length of the part where the chain
and fairleader make contact is to be not less than 7 times the chain diameter.

In cases where iwe ropes or fibre ropes are used for mooring lines, the standard lengtipaftthe
where the wire rope and fairleader make contact is to be not less than 14 times the wire rope
nominal diameter.

In the case of arrangements that do not comply wittstituedards given i6.4.4/1 and Zbove,
detailed analysis in which the effects of bending loads acting on mooring lines is taken into
account is to be carried out. Otherwise, mooring analysis is to be carried out modifying the values
of the safety factorgiven in Tableb.1 upto those values deemed appropriatAQSs.
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Chapter 5 Single Point Mooring Systems

SECTION 1 Design Loads for Structures

1
The design of the structure and equipment of single point mooring systems is to consider the
severestombhation of various loads including at least the following. A detailed report about
suchdesigns is to be submitted A&CS for reference.
(1) Dead loads
(2) Dynamic loads due to motion (including rotating motion around turn tables)
(3) Mooring loads
(4) Fatgue loads
2
In order to consider the design loads acting on turret systems, the loads from mooring lines or
risersdue to gravity, buoyancy, inertia, and hydraulic forces, etc. are to be taken into account.
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SECTION 2 Structural Components

Rules for

Strucural components are, in principle, to be in compliance with the codes or standards deemed
appropriate byACS and structural strength is to be evaluated by suitable methods sE&Mas
etc.

When performing the analysis mentioned5is.2[L above, the &wable stress for von Mises
stressis to be 60% of the specified yield strength (not to exceed 72% of the specified tensile
strength)of the material used for the part in concern. In the case of transient conditions in the one
brokenmooring line conditia, however, the value of allowable stress may be increased up to but
not exceedin®0% of specified yield strength.

Structural components are to have sufficient strength against buckling in consideration of their
shape, size, surrounding conditions., et

A fatigue life evaluation is to be carried out for those parts among essential components
designatedy ACS, such as turret systems, yokes, etc. In such cases, a usage factor of 0.33 (0.1
for inaccessible areas) is to be used for such evaluations.

The structures of the periphery facilities for positioning, the connections between such periphery
facilities for positioning and mooring systems and the connections between such periphery
facilities for positioning and seabed mooring points are to lmkeamed appropriate ACS.

The parts of the hull structures of Units which transmit and dissipate the loads from turrets and
yokes (turret bearing parts, etc.) are to be capable of withstanding such loads and are to be
suitablyreinforced.
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SECTION 3 Mechanical Components

1
The mechanical components of single point mooring systems (turret bearings, driving
mechanismsyarious connecting attachments, etc.) are to be in accordance with standards/codes
deemed appropriatey ACS in addition to relevantaguirements given iACS SPM Rules

2
The bearings which carry the loads from rotation structures and mooring lines (turret bearings,
etc.)are to be designed with a safety factor of not less than 2.0 against the destructive yielding of
thebearing surfee.

3
Notwithstanding 5.5.3/2 above, bearings which do not carry loads are to be as deemed
appropriatéoy ACS.
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SECTION 4 Turret Mooring

1
A turret mooring system is one type of station keeping system for a floating installation and can
either be instiéed internally or externally.

2
Both internal and external turret mooring systems will allow the installation to weathervane
aroundthe turret.

3
The mooring lines are fixed to the sea bottom by anchors or piles.

4
For an internal turret system, thearet is supported in the installation by a system of bearings.

5
The loads acting on the turret will pass through the bearing system into the installation.

6
Typically, a roller bearing is located near the installation deck level, and radial sielmipg is
located near the keel of the installation. For an external turret mooring system, the installation is
extended to attach the turret mooring system at the end of the installation.

v
The loads acting on an internal turret system include thase bbads induced by the mooring
lines, risers, gravity, buoyancy, inertia and hydrostatic pressure.

8

Other loads, such as wave slamming and loads resulting from misalignmettileaadce that
may have effect on the turret should also be considerethendesign. In establishing the
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controlling turret design loads, various combinations of installation loading conditions ranging
from the full tominimum storage load conditions, wave directions, and both collinear and non
collinear environmentare to beconsidered. The mooring loads and loads applied to the external
turret structurare transferred through its bearing system into the installation. The load range and
combinations tde considered and analysis methods are similar to those stated foeraalint
turret mooring systemyith additional consideration of environmentailhduced loads on the
turret structure.

9
A structural analysis using finite element method is required to verify the sufficient strength of
theturret structure.

10
The allowable von Mises stress of the turret structure is to be 0.7 of the yield strength for the
operational intact mooring design conditions.

11
The von Mises stress allowed for the design storm intact mooring design conditions and for the
design storm on#ne broken mooring condition are 90% and 100% of the yield strength,
respectivelyto verify the turret structure mooring attachment locations and supporting structure.

12
A fatigue evaluation of the turret system using a spectral method or other prgveadyes is
needed to determine the fatigue lives for the turret components.
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Chapter 6 Anchor Holding Power

SECTION 1 General

1
Different types of foundation systems used for floating installations are drag anchors, pile
anchors,vertically loaded anchors (VLAs) and suction piles. Gravity boxes, grouted piles,
templates, etcmay also be used and are considered to be within the scope of classification.
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SECTION 2 Drag Anchor s

Rules for

For a mooring system with drag anchors, the mooring limgtlheshould be sufficiently long such
that there is no angle between the mooring line and the seabed at any design condition.

For soft clay condition, a small angle for the damaged case with one Hiok&da to be as
deemed appropriate ACS.

Drag anchor holding power depends on the anchor type, as well as the condition of the anchor
deployedin regard to penetration of the flukes, opening of the flukes, depth of burial, stability of
theanchor during dragging, soil behavior of the flukes, etc.

The designer should submit A&CS the performance data for the specific anchor typethad
site-specific soil conditions for the estimation of the ultimate holding capacity (UHC) of an
anchordesign. Because of uncertainties and the wide variation asfoarcharacteristics, exact
holdingpower is to be determined after the anchor is deployed and test loaded.

The maximum load at anchol, is to be calculated, in consistent units, as follévas1/4

anchor
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SECTION 3 Conventional Pil es

1
Conventional pile anchors are capable of withstanding uplift and lateral forces at the same time.

2
Analysis of the pile as a beam column on an elastic foundation is to be submi&€b tor
review.

3
The analyses for different kinds of sosing representative soil resistance and deflectiey) (p
curves are described in the APl RP 2A and API RP 2T, as applicable. The fatigue analysis of the
pile should be submitted for review.

Rules for Building and Classing Floating Production Installations (FPI Rules) ACS

137



Part 5 Positioning Systems
Chapter 6 Anchor Holding Power
Section 4  Vertically Loaded Drag Anchors (VLA)

SECTION 4 Vertically Loaded Drag Anchors
(VLA)

1
VLAs can beused in a taut leg mooring system with approximately a 35° to 45° angle between
the seabed and the mooring lines.

2
These anchors are designed to withstand both the vertical and horizontal loads imposed by the
mooring line.

3
The structural and geoteaical holding capacity design of the VLA are to be submitted for
review. This is to include the ultimate holding capacity and the anchor's burial depth beneath the
seabedAdditionally, the fatigue analysis of the anchor and the connectors joining thed/ihé&
mooringline should be submitted for review.

4
The safety factors of VLA anchors' holding capacity are specified in Bbable
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Table 5.7: Factor of Safety for Anchor Holding Capacitie$”

Types | Factor of Safety

Drag Anbors:

Intact Design (DEC)®@ 1.50
Broken Line Extreme (DEC) 1.00

Vertically Loaded Anchors(VLAS)

Intact Design (DEC) 2.00
Broken Line Extreme (DEC) 1.50

One broken Line(Transient)

Dynamic Analysis (DEC) 1.05
QuasiStatic (DEC) 1.18
Pile Anchors

Refer to API RP 2A and API RP 2T as applicable

Suction Piles:

Intact Design (DEC) 1.50 ~ 2.00
Broken Line Extreme (DEC) 1.20 ~ 1.50
Note:

(1) The safety factor to be used in the design should be basgethe extent of the geotechnig
investigation, confidence in the prediction of guile behavior, experience in the design and beha
of suction piles in the area of interest, and the inclination of the mooring load.

(2) DEC: Design Environmental Conditio
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SECTION 5 Suction Piles

Suction pile anchors are caisson foundations that are penetrated to the target depth by pumping
outthe water inside of the pile to create underpressure within the pile.

They may typically consist of a stiffened cynical shell with a cover plate at the top and an
openbottom and generally have larger diameters and are shorter in length than conventional
piles.

These piles can be designed to have a permanent top or a retrievable top depending on the
requiredvertical holding capacity.

The pad eye for the mooring line connection can be at the top or at an intermediate level
dependingn the application of the suction pile. Suction pile anchors are capable of withstanding
uplift and lateral forces.

Due to tle geometry of the suction piles, the failure modes of the soils maybe different than what
are applicable for long slender conventional piles.

The safety factors for the suction piles' holding capacity are specified in 3.@Zbléeotechnical
holding caacity and structural analyses for the suction piles are to be submitted to verify the
adequacyf the suction piles to withstand thesarvice and installation loads.

Additionally, fatigue analysisf the suction piless to be submitted to verify thadequacy of the
fatigue life of the critical locations. Installation analyses are to be submitted to verify that the
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suction piles can be penetrated to the design penetration and that the suction piles can be

retrieved, ifnecessary.

8
It is suggestethat a ratio of at least 1.5 between the force that would cause uplift csdhe
plug inside of the pile and the effective pile installation force be considered in the penetration
analysis.
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Chapter 7 Dynamic Positioning Systems

SECTION 1 General

1
Dynamic positioning systems used as a means of position keeping are to comply with the
requirementsn ACS Rules for Building and Classing Mobile Offshore Drilling Units
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Section 1 Application
Chapter 1 General

SECTION 1 Application

The requirenents given in thi®artapply to the categorization of hazardous areas, corresponding
ventilation systems and so on. The hazardous areas as specified may be extended or reduced
depending on the actual arrangements in each case, by use of windshield$,vepétation
arrangementstructural arrangements, etc.

The requirements given in thizartapply to hazardous areas that handle substances likaghg
points not exceedin§0°. Hazardous areas that exclusively handle substances lilaghgoints
exceedingg®® are to be deemed appropriateAyS.

The requirements not specified these Rulesare to be in accordance withCS Rules for
Classification of Vessend APl RP 505.

For the purpose of thigart

(1) An enclosed space is consideredoe a space bounded by bulkheads and decks which may
have doors, windows, of other similar openings.

(2) A semienclosed location is considered to be a location where natural conditions of
ventilation are notably different from those on open decks due tgthgence of structure
such as roofsyindbreaks and bulkheads and which are so arranged that the dispersion of gas
may not occur.
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SECTION 2 Definitions  of Hazardous Areas

1
Hazardous areas are all those areas where, due to the possible presentianwhadble
atmospherearising from the drilling operations, the use without proper consideration of
machinery or electricaquipment may lead to fire hazard or explosion.

2
Hazardous areas are divided into zones as follows
Zone Q an area in which aaxplosive gasir mixture is continuously preseat it presers for
long periods.
Zone 1 an area in which an explosive ga#s mixture is likely to occur in normal operating
conditions.
Zone 2 an area in which an explosive gais mixture is not likef to occur, and if occurs, Will
only exist for a short time.
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SECTION 3 Sources of Release

1
A source of release is point or location from which gases, vapors, or liquid may be released into
the atmosphere such that an explosive atmosphere couldnbediolts grade is determined by
frequencyand period as the followings
(1) Continuous grade of release
A release which is continuous or is expected to occur for long periods.
(2) Primary grades of release
A release which can be expected to occur per@lyi or occasionally during normal operation.
(3) Secondary grades of release
A release which is not expected to occur in normal operatiorif éndoes occur, is likely tolo
so only infrequently and for short periods.
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Chapter 2 Extent of Hazardous A reas

SECTION 1 Hazardous Areas Zone 0

1
The internal spaces of closed tanks for crude oil and gas prpducts
2
The internal spaces of closed pipes for crude oil and gas products including escape gas outlet
pipes
3
Outdoor locations within a radius 8f5 m around crude oil vents
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SECTION 2 Hazardous Areas Zone 1

1
Adequately ventilated enclosed or seamiclosed spaces containing primary grades of release
2
Tanks and cofferams adjacent to crude oil tanks;
3
Semienclosed or enclosed spaces irdiately adjacent to crude oil storage tanks
4
Outdoor locations within 1.5 m from the boundaries of the primary grades of release
5
Inadequately ventilated areas in Zone 2 which are arranged so that gas dispersion may;not occur
6
Outdoor locationsvithin the area with 2.5 m beyond the Zone 0 areas specifi@.ity3;
v
A continuously ventilated (20 air changes per hour) crude oil pump room, provided the failure of
ventilation is alarmed in a manned location
8
Areas on open deck over all crudi tanks(including all ballast tanks within the crude oil tank
block) where structures are restricting the natural ventilation and to the full breadth of the ship
plus 3m fore and aft on open deck, up to a height oih2 @bove the deck
Rules for Building and Classing Floating Production Installations (FPI Rules) ACS

148



Part 6 Hazardous Areas
Chapter 2  Extent of Hazardous Areas

Section 3  Hazardous Areas Zone 2

SECTION 3 Haza rdous Areas Zone 2

1
Adequately ventilated enclosed or seaniclosed spaces containing secondary gradedeafse

2
Outdoor locations within the area with 1.5 m beyond the Zone 1 areas spedffi2®id;

3
Outdoor locations within the area withb m beyond the Zone 1 areas specifie@l. 2/6;

4
Outdoor locations within 8 from the boundaries of ventilation outlets and secondary grades of
release

5
Areas on open deck over all crude oil tanks where unrestricted natural ventilation rsteptra
andto the full breadth of the ship plus 3m fore and aft on open deck, up to a height of 2.4 m
abovethe deck surrounding open or seeniclosed spaces of Zone 1.
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SECTION 4 Openings, Access and
Ventilation  Conditions Affecting
the Extentof Hazardous Zones

Except for operational reasons access doors or other openings are not to be provided between the
following spaces

(1) A nonhazardous space and a hazardous zone
(2) A Zone 2 space and a Zone 1 space

Where such access doors or other openarg provided, any enclosed space not referred to under
6.2.2or 6.2.3and having a direct access to any Zone 1 location or Zone 2 location becomes the
same zone as the location except:that

(1) An enclosed space with direct access to any Zone 1 locatidmeceonsidered as Zone 2 :

(A) The access is fitted with a giight door opening into the Zone 2 space, and

(B) Ventilation is such that the air flow with the door open is from the Zone 2 space into the
Zone 1 location, and

(C) Loss of ventilation is alarmed at aanmed station.

(2) An enclosed space with direct access to any Zone 1 location is not considered hazardous if

(A) The access is fitted with a selosing gadight door forming an air lock. However, in
cases whereACS recognizes that the ventilation systerm fbe space is sufficient to
prevent the inflow of gases from the Zone 1 space, singkelssi gas tight type access
doors may be provided. Such doors are to be opened into the space only and no holding
devices to keep doors open are to be provided;

(B) Thespace has ventilation overpressure in relation to the hazardous space, and

(C) Loss of ventilation overpressure is alarmed at a manned station.

(3 An enclosed space with direct access to any Zone 2 location is not considered hazardous if
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(A) The access is fittedith a selfclosing gagight door that opens into the ndazardous
location,and

(B) Ventilation is such that the air flow with the door open is from thelre@ardous space
into the Zone 2 locations, and
(C) Loss of ventilation is alarmed at a manned station.

3
Piping systems should be designed to preclude direct communication between hazardous areas of
different classifications and between hazardous anehaaardous areas.

4
Hold-back devices should not be used on-ski§ing gastight doors forming hazats area
boundaries.
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Chapter 3 Ventilation

SECTION 1 General

1
Attention is to be given to ventilation inlet and outlet location and airflow in order to minimize
the possibility of cross contamination.

2
Inlets are to be located in ndw@azardous aes as high and as far away from any hazardous area
as practicable.

3
Each air outlet is to be located in an outdoor area which, in the absence of the considered outlet,
is of the same or lesser hazard than the ventilated space.

4
Ventilation for hazardus areas is to be completely separate from that used fenazandous
areas.
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SECTION 2 Ventilation of Hazardous Areas

Where the ventilation duct passes through a hazardous area of a higher level, the ventilation duct
should have overpressureriglation to this area and where the ventilation duct passes through a
hazardous area of a lower level, the ventilation duct should have-piredsiure in relation to this

area.

The arrangement of ventilation inlet and outlet openings in the spaceadssiach that the entire
space is efficiently ventilated, giving special consideration to location of equipment which may
releasggas, and to spaces where gas may accumulate.

The outlet air from Zone 1 and Zone 2 spaces is to be led in separatedutthobr locations.
The internal spaces of such ducts belong to the same Zone as the inlet space.

Air inlet ducts designed for constant relative unplerssures are to be rigidly constructed to
avoidair leaks.

Fans are to be designed so as taicedhe risk that sparks may occur.

All areas are to be adequately ventilated. Hazardous enclosed spaces are to be ventilated with
underpressure in relation to adjacent Awvewardous locations and nbazardous enclosed
spaces armaintained in overgssure in relation to adjacent hazardous locations. To ensure that a
negativepressure condition exists in any enclosed Zone 1 and Zone 2, supply and exhaust fans
are to benterlocked so that supply fans cannot be activated without first engaging efemesust
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7

Crude oil pump rooms are to be ventilated in accordance A@8 Rules for Classification of
Vessels

8
Means are to be provided for shutdown of ventilation fans and closing external openings from
outside the spaces served, in the event o€ for detection of combustible or hydrogen or
hydrogensulfide gas.
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Chapter 1 General

SECTION 1 Application

The requirements not specified ineie Rules are to be in accordance tiACS Rules for
Classification of Vessels

Fire protection, means of escape and fire extinction are also to be in accordance with statutory
requirement®f the National Authority having jurisdiction in the waters where the unit is located
during operdion. Where statutory requirements of the National Authority are stricter than
requirement®f this Part they are to be in accordance with statutory requirements of the National
Authority.
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SECTION 2 Definitions

1 General

The following definitions, eéferences, abbreviations and acronyms are provided to clarify the use
of terms in the context of these Rules.

Abnormal Condition
A condition which occurs in a process system when an operating variable (flow, pressure,
temperature, etc.) ranges outsidé®hormal operating limits.

Accommodation Spaces (Living Quarters)
9 Spaces used for public spaces, lavatories, cabins, offices, hospitals, cinemas, games and
hobbies rooms, pantries containing no cooking appliances, and similar spaces.
1 Public Spacesra those portions of the accommodation which are used for halls, dining
rooms, lounges and similar permanently enclosed spaces.

Classified Area

A location in which flammable gases or vapors are or may be present in the air in quantities
sufficient to poduce explosive or ignitable mixtures (see APl RP 500 or API RP 505 for
additional details).

Closed Drains
Rigid piping drains from process components, such as pressure vessels, piping, liquid relief
valves etc., to a closed drain tank without any bteatmosphere.

Completed Wells
Wells fitted with Christmas trees attached to the wellhead, such that the flow of fluids into and
out of the reservoir may be controlled for production purposes.

Control Stations

Spaces containing:

- Radio or Main Navigatio Equipment;

- Central Process Control Room;

- Dynamic Positioning Control System;

- Centralized Ballast Control Station;

- Battery Room;

- Fire Recording or Fire Control Equipment;

- Fire-Extinguishing System Serving Various Locations;
- Emergency Source of Power;
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- CO, Bottle Room;
- Fire Pumps.
Corridors

Passageways, generally with rooms or compartments opening ontoftinetire fire protection
purposes, lobbies are considered parts of corridors.

Critical Equipment
Refers to vessels, machinery, piping, alarmsylimt&s, and controls determined by management
to be vital in preventing the occurrence of a catastrophic release.

Divisions

Divisions formed by bulkheads and decks which are constructed of steel or other equivalent
material, suitably stiffened, and desggl to withstand and prevent the passage of smoke and
flame for the duration of the of®ur standard fire test.

They are ensured by through tests of prototype bulkheads or decks that the specimen is subjected
to the temperature corresponding to the cuo¥enydrocarbon fire time versus temperature
described innterim Hydrocarbon Fire Resistance Test for Elements of Construction for Offshore
Installationsgiven by U.K. Department of Energy or Norwegian Petroleum Directorate to ensure
that it meets the albe requirements for integrity and temperature rise, and to be approved by
ACS or organizations deemed appropriateAtys.

Divisions are classified dellows:

AA0 Class Division

Insulated with approved nesombustible materials such that the averagepégaiure of the
unexposed side will not rise more than 139°C above the original temperature, nor will the
temperature, at any one point, including any joint, rise more than 180°C above the original
temperature, within the time listed below:

Cl a s-6 0 G0Aninutes

Cl as-8308A 30 minutes

Cl as-$58A 15 minutes

Cl as-B0AA0 minutes

This division is to remain intact with the main structure of the vessel, and is to maintain its
structural integrity after one hour. Structural Integrity means thadttheture will not fall under

its own weight, nor will it crumble or break upon normal contact after exposure to the fire.

iBO Cl asss Di visi on

Divisions formed by bulkheads, decks, ceilings or linings which are designed to withstand and

prevent the pasge of flame for at least the first half hour of the standard fire test. They are to

have an insulation value such that the average temperature of the unexposed side will not rise
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more than 139°C above the original temperature, nor will the temperatamgy atne point,
including any joint, rise more than 225°C above the original temperature, within the time listed
below:
Cl as-55@6dB 15 minutes
Cl assB0AB0 minutes
AiBO class divisions, unl ess speci fngormhaintan t he d
their structural integrity beyond 30 minutes of exposure. The only requirement outside of the
design specification is to prevent the passage of flames for 30 minutes and maintain thermal
requirements as described above.

iCO Cl asss Division

Divisions constructed of approved rRoombustible materials. They need meet neither
requirement relative to the passage of smoke and flame, nor limitations relative to the temperature
rise. The only requirement is that they do not add to the fire.

fiHO |aSs Divisiors

Divisions formed by bulkheads and decks that are constructed of steel or other equivalent
material, suitably stiffened, and are designed to withstand and prevent the passage of smoke and
flame for the 12@minute duration of a hydrocarbondir t est . AHO <class di v
insulated so that the average temperature of the unexposed face will not increase by more than
139°C any time during the twloour hydrocarbon fire test, nor will the temperature, at any point

on the face, including anjpint, rise more than 180°C above the initial temperature, within the
time listed below:

Cl as-520@d: 120 minutes

Cl as-606H 60 minutes

Cl as-8B0AHO minutes

This division is to remain intact with the main structure of the vessel, and is tdamais
structural integrity after two hours. Structural Integrity means that the structure will not fall under
its own weight, nor will it crumble or break upon normal contact after exposure to the fire.

Escape Route
This is a designated path usedd®rsonnel to evade an immediate danger and ultimately leads to
a temporary refuge or muster station.

Explosive Mixture
A vaporair or gasair mixture that is capable of being ignited by an ignition source that is at or
above the ignition temperaturetbe vaporair or gasair mixture.

Fire Wall
A wall designed and constructed to remain structurally intact under the effects of fire and
insulated so that the temperature on the unexposed side will remain below a specified temperature
for a determined ammt of time.

Rules for Building and Classing Floating Production Installations (FPI Rules) ACS

159




Part 7  Fire Protection, Means of Escape and Fire Extinction
Chapter 1 General

Section 2  Definitions

Flammable Fluid

Any fluid, regardless of its flash point, capable of feeding a fire, is to be treated as Flammable
Fluid. Aviation fuel, diesel fuel, hydraulic oil (oil based), lubricating oil, crude oil and
hydrocarbon, are to be consideflesmmable fluids.

Flash Point

The minimum temperature at which a combustible liquid gives off vapor in sufficient
concentration to form an ignitable mixture with air near the surface of the liquid or within the
vessel used, as determined by the testqaore and apparatus specified Niational Fire
Protection AssociationNFPA) 30. Ignitable Mixture means a mixture that is within the
flammable range (between the upper and lower limits) and is therefore capable of propagation of
flame away from the soueoof ignition.

Hydrocarbon Fire Test

A test in which specimens of the relevant bulkheads or decks are exposed, in a test furnace, to
temperatures corresponding to the hydrocarbon fire-tiammgperature curve as defined by the

U.K. Department of Energy/Netegian Petroleum Directoraténterim Hydrocarbon Fire
Resistance Test for Elements of Construction for Offshore Installations

Hazardous Area
See AClassified Areabo.

Ignition Temperature
The minimum temperature required, at normal atmospheric pressumgiate the combustion of
an ignitable mixture.

Lower Explosive Limit (L.E.L.)
The lowest concentration of combustible vapors or gases, by volume in mixture with air, which
can be ignited at ambient conditions.

Machinery Spaces of Category A

Machnery Spaces of Category A are spaces, and trunks to such spaces, which contain:

() Internal combustion engine(s) used for main propulsion; or

(i) Internal combustion engine(s) used for other purposes where such machinery has, in the
aggregate, a total power, combined rating of 375 kW (500 hp) or more; or

(iii) Any oil-fired boiler or oil fuel unit

Operating Conditions
A set of conditions (i.e., flowrates, compositions, temperatures and pressures) chosen for normal
operation of a production facility at a pacar point in the life of an oil or gas field.
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Other Machinery Spaces (versus Machinery Spaces of Category A)

All spaces, other than machinery spaces of Category A, containing machinery, boilers and other
fired processes, oil fuel units, steam and makrcombustion engines, generators and major
electrical machinery, oil filling stations, refrigerating, stabilizing, ventilation andaiditioning
machinery and similar spaces; and trunks to such spaces.

Service Spaces (Low Risk)
Lockers, storeroom@and working spaces in which flammable materials are not stored, such as
drying rooms and laundries.

Service Spaces (High Risk)

Lockers, storerooms, and working spaces in which flammable materials are stored, such as
galleys, pantries containing cookiragppliances, paint rooms and workshops other than those
forming part of the machinery space.

Shut-in Condition
A condition resulting from a shuttiig of the facility (See APl RP 14C) caused by the
occurrence of one or more undesirable events.

Shut-in Tubing Pressure (SITP)
Pressure exerted by the well due to closing of the master valve.

Stairways

Interior stairways, lifts and escalators (other than those wholly contained within the machinery
spaces) and enclosures thereto. In this context, a staivhiaki is enclosed only at one level is to

be regarded as part of the space from which it is not separated by a fire door. Stairways
penetrating only one | evel are required to be
penetrating more than onevéd, the requirement is for complete enclosure at all levels.

Standard Fire Test

A test in which specimens of the relevant bulkheads or decks are exposed in a test furnace to
temperatures corresponding to the standard-témperature curve and as defifgy Annex 1 of

Part 3 of the IMO Fire Test Procedures (FTP) Code.

Steel or Equivalent Material
For any material or combination of materials to be considered as equivalent to steel, the following
four requirements are to be met:

(1) Non combustibility: Thematerial is to be tested to the applicable section of the FTP
Code, and approved as such.
(i) Integrity against the passage of flame of smoke: The material is to be tested to the IMO

FTP A.754(18) standards, and approved as such.
(iii) Smoke and Toxicity: The matal is to be tested to the IMO FTP standard, and approved

as such.
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(iv) Structural Integrity: Based on its area of use, whether required to be load bearing or
maintaining integrity, the material is to perform similarly to steel in similar situations.
(For exanp | e, if required to be AAO cl ass, mat e
fire test of one hour.)

Suitably Stiffened

Stiffened according to requirements of the IMO FTP Code. When suitably stiffened, a bulkhead
may be consi der atibut havinghoebe teésted. If,chowe\vers a bulkhead is not
stiffened according to the requirement of the IMO FTP Code, the bulkhead is to be tested.
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Chapter 2 Prevention of Fire and Explosion

SECTION 1 Location and Separation of
Spaces

1.1 Location and separation of production areas

(1) Relevant hazards are to be considered in cases where locating production systems relative to
areas for accommodation, control stations, alleyways anrddifeng equipment.

(2) Entrances, air inlets and openings to accodmtion spaces are normally not to face
productionareas.

(3) Control stations are to be located in #azardous areas.

(4) Areas which contain production systems, gas flare, cold vent, crude oil storage and crude oll
offloading systems are to be arranged ireottd provide:
(A) Easy access for operation and maintenance
(B) Easy access for fire fighting
(C) Adequate ventilation
(D) Minimized explosion overpressure in the case of ignited gas release

(5) The outlets of gas disposal systems, e.g. flares, cold vepiessure relief valves or from
large engine exhausts are to be led to areas where radiation, heat or gases will not be a hazard
to the unit, personnel or equipment.

(6) Flare and vent systems are to be in accordance with the standards deemed appropriate by
ACS. The radiant heat intensities or emissions from flares and vents are not to exceed the
following limits:

(A) In areas where emergency action lasting up to 1 minute may be required by personnel
without shielding, but with appropriate clothing: 6.3 kv

(B) In areas where emergency action lasting several minutes may be required by personnel
without shielding, but with appropriate closing: 4.7 kW

(C) At any location where personnel are continuously exposed: /BkW

(D) Temperature rating of electricand mechanical equipment

(E) At any point on the unit where the gas plumes from vents could be ignited or personnel

could come into contact with such gas: 60% LEL
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1.2 Location and Separation of Crude Oil Areas

(1) Separation of crude oil tanks is to takenfollows
(A) Crude oil tanks are to be isolated from #wrardous areas by cofferdams, pump rooms,
oil bunker tanks or ballast tanks.
(B) Crude oil tanks are to be isolated from machinery spaces by cofferdamsygamg oil
bunker tanks or ballastriks. The lower portion of the pustpom may be recessed into
machinery spaces of category A to accommodate pumps, provided that the deck head of the
recess is in general not more than one third of the moulded depth of the unit ad@med.the

(2) Entrances, ia inlets and openings to accommodation, service and machinery spaces and
control stations are not to face crude oil areas. They are to be located on end bulkheads not
facing crude oil areas and/or on the outboard sides of superstructures or deckhauses at
distance of ateast 4% of the Length (L) of the unit as specified in ACS Rules for Building
and Classing Mobile Offshore Drilling Units, but not less than 3m from the end of
superstructures or deckhouses facing crude oil areas. This distance, hoeederpinexceed
5m. Furthermore, the following necessary conditions apply to boundaries facing crude oil
areas:

(A) Bolted plates for removal of machinery may be fitted in such boundaries. Signboards
giving instruction that such plates are to be kept clageless the unit is gdsee are to be
postedon board.

(B) Windows in navigation bridges may be accepted on the condition that such windows are
norropening types and constructed to-6B" class standard.

(3) Mooring systems with combustion machinery aréb¢olocated outside of hazardous areas
unless special precautions to avoid any risks of ignition during normal operations and

emergency releasese provided.

(4) Chain lockers and chain pipes are to be arranged ihapardous areas.

1.3
Crude oil tank veting is to comply with the following requirements
(1) Tanks are to have means for inert gas,-fgasing and venting in accordance with the
applicablepartsand sectionsf ACS Rules for Classification of Vessels
(2) Hatches, openings for ventilation, ullageigs or other deck openings for crude oil tanks are
not to be arranged in enclosed compartments.
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1.4 Location and Separation of Pump Rooms, Cofferdams and Pipe Tunnels

(1) Cofferdams are to be of sufficient size for easy access to parts, and they averttheo
entireadjacent tank bulkhead. Minimum distance between bulkheads is to be 600 mm.

(2) In cases where nedmazardous spaces and crude oil tank meet in corner to corner

configurationsdiagonal plates may be accepted as cofferdams. Such cofferdam$ere t
(A) Ventilated if accessible
(B) Filled with a suitable compound if not accessible

(3) Pipe tunnels are to have ample space for pipe inspections.

(4) There are to be no connections between pipe tunnels and engine rooms. Access to pipe
tunnelsis normally b be made through pump rooms, similar hazardous areas or from open
decks. Access openings from crude oil pump rooms are to be provided with watertight
closures.

(A) In addition to the bridge operation, the watertight door shall be capable of being manually
closed from outside the purtpom entrance; and

(B) The watertight door shall be kept closed during normal operations of the unit except when
access to the pipe tunnel is required.

Rules for Building and Classing Floating Production Installations (FPI Rules) ACS

165




Part 7  Fire Protection, Means of Escape and Fire Extinction
Chapter 3  Suppression of Fire

Section 1 Containment of Fire

Chapter 3 Suppression of Fire

SECTION 1 Containment of Fire

1 General

1.1
Exterior boundaries of superstructures and deckhouses enclosing accommodation and including
any overhanging decks which support such accommodation, are to be constructed of steel and
insulated to "H60" class for the whole of the portions which fdabe crude oil area and the
production area and on the outward sides for a distance of 3 m from the end boundartpéacing
crude oil area and production area. In cases where there is a minimunmagegaratiorfrom
the crude oil areas and the productareas, however, "A" class deemed appropriate AZS
may be applied.

1.2
Bulkheads between crude oil pump rooms and machinery spaces are to be Class A, and are to
have no penetrations which are less than Clags Wowever, bulkheads and decks between
crude oil pumprooms and machinery spaces of category A may be penetrated by crpdmpil
shaft glands and similar glanded penetrations, provided that gas tight seals with efficient
lubrication or other means of ensuring the permanence of the gas sétkdrin way of the
bulkheads or deck.

1.3
Windows are not to be installed in bulkheads and decks between machinery spaces amitl crude
pump rooms.

1.4
Skylights to crude pump rooms are to be made of steel, but are not to be fitted witlSgtdss.
skylights are to be capable of being closed from outside pump rooms.

Methods of protection in accommodation and service spaces and control stations aie to be
accordance wittACS Rules for Classification of Vessels
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3 Fire Integrity of Bulkheadsand Decks

3.1
The minimum fire integrity of bulkheads and decks shall be as prescribadbl® 7.1 and 7.2.
3.2
For determining the appropriate fire integrity standards to be applied to divisions between
adjacentspaces, such spaces are classified accotditigeir fire risk as shown in categories
to  below. The title of each category is intended to be typical rather than restrictive.
Control Stations
Corridors
Accommodation Spaces
Stairways
Service Spaces (Low Risk)
MachinerySpaces ofCategory A
OtherMachinerySpaces
CrudeQil Areas andProductionAreas(See 1.2.1)
HazardousAreas(See 6.1.2)
Service spaces (high risk)
OpenDecks
Sanitary and Similar Spaces
Table 7.1: Firelntegrity of Bulkheads Separating Adjacent Spaces
Spaces
Control Stations A9 | A0 | AB0 | A0 | A-15 A-60 A-15 H-60°) A-60 A-60 * A-0
Corridors c | Bo | 2| BO | AGO A0 | H609 | A0 A0 | B-0
AccommodatiorSpaces C AB_;)?,,, B-0 A-60 A-0 H-60°) A-0 A-0 * c
Stairways AB_Q)%) AB-E)?W A-60 A0 H-60® A-0 A-0 * A%%)
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Service Spaces (Low Risk) c A-60 A-0 H-60° A-0 A-0 * B-0
Machinery Spaces of Category A *@ A-0® H-60° A-60 A-60 * A-0
Other Machinery Spaces A-0@©@ H-0® A-0 A-0 * A-0
Crude Oil Areas/Production Areas - H-60° H-60® * H-60°
Hazardous Areas - A-0 * A-0
Service spaces (High risk) A-Q© * A-0
Open Decks *
Sanitary and Similar Spaces C
Table 72: Fire Integrity of Decks Separating Adjacent Spaces
Spaces Aboves
SpacesBelow
q
Control Stations A-0 A-0 A-0 A-0 A-0 A-60 A-0 H-609 | A-0 A-0 * A-0
Corridors A-0 * * A-0 * A-60 A-0 H-609 | A-0 A-0 * *
Accommodation Spaces A-60 A-0 * A-0 * A-60 A-0 X A-0 A-0 * *
Stairways A-0 A-0 A-0 * A-0 A-60 A-0 H-609 | A-0 A-0 * A-0
Service Spaces (Low Risk) A-15 A-0 A-0 A-0 * A-60 A-0 H-609 | A-0 A-0 * A-0
Machinery Spaces of Category A A-60 A-60 A-60 A-60 A-60 * @ A-60 H-609 | A-60 | A-60 | * A-0
Other Machinery Spaces A-15 A-0 A-0 A-0 A-0 A-0@ *@ H-0© A-0 A-0 * A-0
Crude Oil Areas/Production Areas | H-60° | H-60° X H-609 | H-60° | H-60% | H-60° - - H-609 | - H-60°
Hazardous Areas A-60 A-0 A-0 A-0 A-0 A-60 A-0 - - A-0 - A-0
Service spaces (High risk) A-60 A-0 A-0 A-0 A-0 A-0 A-0 H-609 | A-0 | A-09 | = A-0
Open Decks % % % N N N N . . * . *
Sanitary and Similar Spaces A-0 A-0 * A-0 * A-0 A-0 H-609 | A-0 * *

Notes(to be applied to Tables 7.1 and 7.2 as appropriate):

(8 Where the space contains an emergency power sourcengooents of an emergency power source
adjoining a space containing a unit's service generator or the components of a ship's service generator, the
boundary bulkhead or deck between those spaces is to be@0Y ‘tdass division.

(b) Either of the divisions idicated above or below is to be provided in consideratidk8@&3/1.3 and 1.5 of
ACS MODU Rules

(c) Where spaces are of the same numerical category and superscript (c) appd&heaa or deck of rating
shown in the table is only required when the adjaspaces are for a different purpose, e.g. in category

A galley next to a gallegloes not require a bulkhead but a galley next to a paint room requires®n "A
bulkhead.

(d) Bulkheads separating the navigating bridge, chartroom and radio room froroteacimay be an "B"
rating.

(e) If the results of a Risk Analysis or Fire Load Analysis (reviewed and accep#®@$)justify such, an "A
60" fire division may be used in lieu of an -60" bulkhead. An "A0" wall used in conjunction with a
water curtain sysim designedo provide a density of at least 6.1n7Y - min of exposed surface area may
be usedas an equivalent means of meeting theSX class division.

* Where an asterisk appears in the tables, the division is required to be of steel @quivalent material but
is not required to be of "A" class standard. Howewdrere a deck, except an open deck, is penetrated for the
passage of electric cablgspes and vent ducts, such penetrations should be made tight to phevent
passagef flame and smoke.
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- Where “" appears in the table, the division need not be of "A", "B" nor "C" dagsions.
X Where an "X" appears in the table, the configuration is not allowed.
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SECTION 2 Fire Fighti ng Systems

1 Fixed Water Fire Fighting System

1.1 Piping

(1) Water fire fighting systems are to be capable of maintaining a continuous supply in the
event of damage to water piping. Piping is to be arranged so that the supply of water
couldbe from two diferent sources. Isolation valves are to be provided such that damage
to anypart of the system would result in the loss in use of the least possible number of
hydrantswater spray branches, or foam water supplies.

(i) Materials readily rendered ineffectivey theat shall not be used for fire mains and
hydrantsunless adequately protected.

1.2 Fire pumps

() There are to be at least two independently driven anepsgifng fire pumps. The fire
pumps are to be located such that a fire in any one location wilender both fire
pumps inoperable. One of the two pumps is to be designated as the primary fire pump,
andthe other as the standby fire pump. At least one of the pumps is to be diesel engine
driven, unless the emergency power supply can supply the lmadrf electric motor
drivenpump.

(i) The primary and standby fire pumps are each to be capable of supplying the maximum
probable water demand for the protected space. The maximum probable water demand is
the total water requirement for protection of the kBsgsingle fire area plus two jets of
fire water at a pressure of at least 0.52 MPa. Multiple pump installations will be
considered in liewf a single primary and/or standby pump installation, provided they are
arranged in such @anner that a fire in orerea would not reduce the available supply of
fire water requiredo handle that fire, or such that if the largest pump is out of service for
maintenance, thavailable supply of water would not be reduced below the maximum
probable watedemand. A mearis to be provided for periodic testing of each fire pump.

(i)  The maximum probable water demand includes the water supply to the water spray
systemfor a single fire on the production deck, the water supply to the deck foam system
andplus two jets of fire wier.
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(iv) To determine the maximum probable water demand, the fire risk areas on the production
deck may be divided into fire zones. If a fire is being considered in a single zone, the
water supply for the water spray system is to be sufficient for that amteadjacent
zones.The water spray system requirement may be ignored for adjacent zones if these
zones areseparated by a firewall (no less thar6@). The system emergency shutdown
and the equipmentiow-down may be considered a safe alternative to titewspray for
low hydrocarbon liquid inventory equipment such as the gas compressor units.

(V) Pumps for process water spray systems are to be provided with automatic starting. In
addition to the pump automatic starting requirement, pump driver startersoadoe
providedwith means for local and remote operation from a permanently manned station
or a firecontrol station. Pump discharge control valves, used to separate the section of the
firewater service system and the fire pumps, are to be fitted in aifly eccessible
location outsideof the pump space. Diesgtiven fire pumps may be provided with
electrical or pneumatistarting and control systems.

(vi) Pump drivers may include diesel engines, natural gas engines, or electric motors. The
pumpdrivers areo be in general accordance with 5.2 (4) (a), (b) and (c) of APl RP 14G,
with respect to their types and installation requirements. Where diesel and natural gas
engine firepumps are considered, the arrangements are to comply with requirements of
Part 10 For electrical motedriven fire pumps, the arrangements are to comply with
requirements ofPart 9

(vii)  Fuel systems are to comply with the requirement®aft 10 Fuel supply for diesel
engines is to be sufficient for 18 hours operation.

1.3 Fire Water Station

(1) Fire-water stations are to be located so that each station will be readily accessible in the
event of a fire. All materials that comprise the fire water station and the access to fire
waterstations are to be of steel or equivalent material. Firevgtdtions are to be located
on the perimeter of process areas. The stations and their arrangements are to provide at
leasttwo jets of water not emanating from the same fire station to reach any part of the
productionfacility that may be exposed to fire.

(2) Fire monitors are to be sized for a minimum flow of 1,89#inat 0.72 MPa. Nozzles
areto be of at least 12 mm. fire monitors and nozzles are to be of corresistant
materialsor be protected with a suitable coating to protect éhgaipment from the
offshoreenvironment. All nozzles are to incorporate means for adffigind be of dual
purposeype(i.e., spray/jet).
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(3) Fire hoses located on the production deck are to be of-adll@apsible type mounted on

reels, and are to be tiied by a recognized testing laboratory as being constructed of
nonperishable material to recognized standards. The hoses are to be of material resistant
to oil and chemical deterioration, mildew and rot, and exposure to the offshore
environmentHosesare to be sufficient in length to project a jet of water to any location

in the areasvhere they may be required to be used. Each hose is to be provided with a
nozzle and thenecessary couplings. The maximum length of hose reels used on the
production decknaybe as long as 30 m. All indoor fire stations are to be provided with
collapsible hoses artle maximum length of collapsible hoses is not to exceed 23 m.

1.4  Water deluge system for process equipment

(i)

(i)

(iii)

A fixed water spray system is to be installed foe process equipment to keep the
processequipment cool and reduce the risk of escalation of a fire. Water spray systems
are to becapable of being actuated both automatically by a fire detection system and
manually. Installations are generally to be atcordance with NFPA Standard 15, or
other equivalenstandard such as API RP 2030. Deluge isolation valves are to be located
in a safe area aralitside the fire zone they protect. Consideration will be given to the use
of manual actuatiomlone, providedhat the combined volume of process and storage
vessels is less thalb m®, and the unit is manned on a-Bdur basis and the manual
actuation station is readipccessible.

Process equipment, including hydrocarbon vessels, headrgets, fired heaters and
otherhydrocarbon handling systems, are to be protected with a water spray system. The

system isto be designed to provide a water density of 10/ - min of exposed

surface area for uimsulatedvessels, or 6./ m? - min of exposed surface area for
insulated vessels. Procesguipment support structure, but not secondary deck structure
members, is to be protectedth a water spray system designed to provide a water

density of 4.1/n? - min. Alternatively, the use ofntumescent coatings may be
acceptable in protecting the suppsirtucture subject to approval ACS. The condition

of the coatings will be the subjeat surveyor inspection at normal survey intervals. For
gashandling equipmat, such aggas compressor skids, where the hydrocarbon liquid
inventory is kept minimal, a water spraystem is not required if the equipment is
provided with an automatic bledown upon thg@rocess shutdown.

Wellheads with maximum shirt tubing pressies exceeding 4.1 MPa are to be protected
with a water spray system. The water spray system is to be designed to provide a
minimum water density of 204/ N7 - minbased on the protection of wellheads, ESD
valves, and criticastructural compormés including the firewall.
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(iv) Internal turrets with swivel pressure ratings exceeding 4.1 MPa are to be protected with a
water spray system. Turret areas, including the swivel and its associated equipment, are
to be protected by a water spray system desigagrovide a minimum water density of

20.4! /? - min.

2 Foam Systemsfor Crude Storage Tanks

2.1
Deck foam systems are to be provided for all facilities storing crude oil in integral starkge

in accordance witlhCS Rules for ClasBcation of Vessels

2.2
Where process equipment is located or supported above crude storage areas such that deck foam

system application might be obstructed by steel supporting members, fixed foam systems may be
considered as an alternative.

3 Fixed Fire Extinguishing Systems

3.1
A fixed fire fighting system is to be provided in each enclosed space containing the following
equipment:
(A) Internal combustion machinery, including diesel and gas engines, having a total
power outpubf not less than 750/
(B) Qil fuel units, oil or gadired boilers and other processes such as incinerators and
inert gaggenerators
(C) Settling tanks for boilers
(D) Gas compressors
(E) Transfer pumps for crude oil or flammable liquid having flash point of less than
60°C. F afixed foam system is to be used for the methanol pump room and methanol
tank space, thiype of foam selected is to be suitable for use with methane.
3.2
A fixed fire extinguishing system required Byl abovemay be any of the following systems:
(A) A fixed gas fireextinguishing system complying withCS Rules for Classification of
Vessels
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4.1

4.2

(B) A fixed highexpansion foam firextinguishing system complying withCS Rules
for Classification of Vesseland

(C) A fixed pressure watespraying fireextinguishing system complying withCS Rules
for Classification of Vessels

Flammable Material Storerooms

Flammable material storerooms located on the unit but not on the production deck@rphty
with ACS Rules for Classification of Vessels

Flammable material storerooms located on the production decks with deck area in exae$s of 4
are to be protected by one of the following fixed fire extinguishing system:

(A) CO, system designed for 40% of the gross volume of the space
(B) Dry powdersystem designed for at least 0.3k

(C) Water spray system designed for/81Y - min . The water spraying systems may be
connected o the unitdés fire main system.
(D) A system providing equivalent protection

Fire Fighting Systems of Helicopter Facilities

Fire fighting systems of helicopter facilities are to comply wN@S Rules for Building and
Classing Mobile Offshore Drilling Units

Emergency Control Station

At least two emergency control stations are to be provided oOife stations is to be located in

a normally manned space such as the process control room, or near the drilling console if the unit
is fitted with drilling systems. The other is to be at a suitable location outside of the hazardous
area. The emergencyitrol stations are to be provided with the following:

(1) Manually operated switches for actuating the general alarm system
(2) An efficient means of communication with locations vital to the safety of the installation
(3) Manual activation of all wellrad process system shutdowns
(4) Means for shutdown, either selectively or simultaneously, of the following equipment, except
for electrical equipment listed in3.2/7 below:
(i) Ventilating systems, except for prime movers
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(ii) Main generator prime movers
(iii) Emergency generator prime movers

7 Operable Systems after Total Shutdown

7.1
The following services are to be operable after total shutdown of a unit:
(1) Emergency lighting required for evacuation from service/accommodation spaces and
machineryspaces to embarkation stations. This includes lighting at all control stations, stowage
positions f o r firemenods out fits, helicopter l andin
embarkation statiomleck, launching appliances, and the area of water whese ate to be
launched, etc. The lightirig to be provided for thirty minutes.
(2) General alarm
(3) Blowout preventer control system if fitted on the installations
(4) Public address system
(5) Distress and safety radio communications

7.2

All equipmentin exterior locations that is capable of operation after activation of the prime
mover/ventilation shutdown system, is to be suitable for installation in Zone 2 locations.

8 Portable and  Non -Portable Extinguishers

8.1
Locations, types and quantitiesfoe extinguishers provided for the production deck area are to
be in accordance with Tabfe3 and Tabl&.4.

8.2
The fire extinguishersnot specified in Tabl&.3 and Table7.4, are to be in accordance with
recognized national or international staras$ar
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Table 7.3: Class of Extinguisher

Classification Water Foam Carbon Dioxide Dry Chemical

Type & Size (liters) (liters) (kg) (kg)
A-ll 9 9 5@
B-ll 9 5 5
B-lll 45 15.8 9
B-IV 76 22.5@ 225
B-V 152 45@ 22,59
C-ll 5 5
C-lll 15.8 9
C-Iv 22.5% 13.5

Note:

(1) Must be approved as a Type A, B, and C extinguisher
(2) For outside use only

Classification of Extinguishers:

A : For fires in combustible materials, such as wood
B : For fires in flammable liquids argteases

C : For fires in electrical equipment

Size of Extinguishers:
1. Fire extinguishers are designated by size, where size Il is the smallest and size V is the largest.

2. Size Il is a portable extinguisher.
3. Sizes I, IV and V are neportable extguishers.
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Table 7.4

Minimum Numbers and Distribution of Portable Fire Extinguishers in the Various Types of Spaces

Type of Spaces

Minimum Number of Extinguishers

Classification

Main Control Room 2 near the exit! C-ll
Stairways Within 3 m of each stairway on each deck level B-II
Corridors 1 in each main corridor, not more than 45 m apart A-ll
Lifeboat Embarkation None required i
& Lowering Stations q
Safety Areas | Radio Room 2 near the exit” C-ll
Paint Storerooms 1 outside each room in vicinity of exft B-Il
1 for every 232 rhor fraction thereof, located in vicinity of
Storeroom . : L . A-ll
exits, either inside or outside of spa@és
Workshop and Similar 1 outside each space in vicinity of an éXit C-ll
Spaces
Spaces containing gasfoil | 2 required in each space B-I
fired boilers, either main or
auxiliary, or their fuel olil ) )
Enclosed units 1 required in each space B-V
Machinery
Spaces 1 for every 745 kWbut not less than 2 nor more than 6 in B-Il
Internal combustion or gas| €ach space
turbine machinery spaces 1 required in each space B-111
Internal combustion engine| 1 outside the space containing engines or turbines in vicir B-I|
or gas turbines of exit @
Enclosed Electric energency motors . - .
. 1 outside the space containing motors or generators in
Auxiliary or L e C-l
. vicinity of exit
Spaces gas turbines
Steam drive auxiliary None required -
Fuel tanks None required -
Cranes V.V'th mte_rnal 1 required invicinity of crane cab exit B-II
combustion engines
1 at every entrance to any escape route
. . . . B-Ill or
Production areas (under no circumstances are two extinguishers to be plac B-IV
more than 15 m apart.)
Miscellaneous 1 at every entrance to any escape route B-1ll or
Areas Drilling areas (under no Tcumstances are two extinguishers to be place B-IV
more than 15 m apart.)
1 for every 3 internal combustion or gas turbine engines B-II
Open areas 1 for every 2 electric generators and motors of 3.7 kW or Cll
greater
Turret areas for imrnal B-Ill or
1 for each level of turret area
turret B-IV
Fluid with Pump Room 1 required in vicinity of exi® B-Il
Flash Point 1 required on open deck capable of reaching the storage
below 60 Storage tank area tanks, tank vents, and transfer coctimns®® B-V
Notes:
(1) One of which must be placed inside (dry chemical extinguishers not recommended for these applications).
(2) Vicinity is intended to mean within 1 m.
(3) For methanol, foam extinguishers may be considered if the extieguite of the polar solvent type foam (alcefesistant type).
(4) Not applicable to integral crude oil tanks protected by a deck foam system.
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SECTION 3 Fire and Gas Detection and
Alarm Systems

Open or enclosed areas are to be provided with atiofire detection such that all potential fire
outbreak points are monitored. The automatic fire detection system will sound an alarm and
initiate necessary shutdown functions for the facility. Guidelines for the selection and use of fire
detectorsare ontained in APl RP 14C, APl RP 14FZ and API RP 14G.

In all enclosed and serenclosed areas that might accumulate combustible gases, gas sensors of
anexplosion proof type are to be installed and operated in accordance with API RP 14C and API
RP 14FZ. Consideration is to be given to providing combustible gas sensors near points of a
possibleleak at process equipment and piping systems located in open areas. Sensors are also to
be providedht fresh air inlets to nedlassified areas.

Where hydrogersulfide gas may be present in the well fluid in excess of 20 ppm, hydrogen
sulfidegas detection systems are to be installed in accordance with APl RP 55.

The low and high gas alarm set points are to be at 20% L.E.L. and 60% L.E.L. for combustible
gase, and 10 ppm and 50 ppm for hydrogen sulfide. Process safety shutdown functions are to be
initiated upon high gas detection.

A smoke detection and alarm system is to be provided for control rooms, switchgear rooms, and
other areas where sleglevelopimg fires might be expected.

A master fire and gas panel is to be located in the central control room or other normally manned
non-classified area.
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7

Means are to be provided for manually activating a general alarm system capable of producing a
distincive audible sound in all areas of the unit. Alaaiotuating devices are to be located at
points of egress from accommodation areas, production areas, and machinery spaces. Power for

thegeneral alarm system is to comply wRRhart 9.
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SECTION 4 Fi r e maQufits

Rules for

Fire-fighter's outfits are to comply with the Fire Safety Systems Code.

A minimum of two sets of firdighting outfits and equipment is to be provided and stowed in a
suitable container.

The firemanés out f it sarotobesterddsas tole egsily acsessiblea and e q u i
ready for use, and where more than one firem
equipments carried, they are to be stored in widely separated positions.

One of the outfits should be readily assible from the helicopter deck.

A fire-fighter's outfit shall consist of a set of personal equipment and a breathing apparatus and
then also be complied with the following requirements

(1) Personal equipment is to comply with the following:

(A) The protective clothing is to be made of a material that will protect the skin from rdmdiant
of a fire, and be wateesistant.

(B) Boots and gloves are to be made of rubber or other electricallgamaiucting material.

(2) Breathing apparatus is to copith the following:

(A) A minimum of two selfcontained breathing apparatus, of an approved type is to be provided
and stowed with the firemanés outfits.

(B) There is to be an adequate number of spare compressed air charges.

(C) The breathing apparatissto have a minimum of thirty minutes air supply.
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Chapter 4 Means of Escape

SECTION 1 Muster Stations

1 General

All units are to have a designated muster stations where personnel can gather prior to entering the

lifeboats.

2 Materials

All materials that comprise the muster stations routes are to be of steel or equivalent material.

3 Conditions

3.1
The muster station is to be of sufficient area to accommodate the number of personnel to be
gathered.

3.2
The muster station is to be located isa$e location with respect to the processing equipment.

3.3

The muster station may be a meeting room inside the accommodations or may be part of the

lifeboat embarkation station.
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SECTION 2 Escape Route

1 Materials

All materials that comprise the epearoutes are to be of steel or equivalent material.

2 Escape route

2.1
At least two means of escape are to be provided for all continuously manned areas, ahdtareas
are used on a regular working basis.

2.2
The two means of escape are to be thrawghes that minimize the possibility of having both
routes blocked in an emergency situation.

2.3
Escape routes are to have a minimum width of 0.71 m.

2.4
Deadend corridors exceeding 7 m in length are not permitted.

2.5

Deadend corridors are defined a pathway which (when used during an escape) has no exit.

3 Marking and  Lighting of Escape Routes

Escape route paths are to be properly identified and provided with adequate lighting.

4 Escape Route Plan

4.1
An escape route plan is to be prominendilplayed at various points in the unit.
4.2
Alternatively, this information may be included in the fire control plan.
Rules for Building and Classing Floating Production Installations (FPI Rules) ACS

182



Part 7  Fire Protection, Means of Escape and Fire Extinction
Chapter 4  Means of Escape
Section 3  Breathing Apparatus

SECTION 3 Breathing Apparatus

1
A self-contained breathing apparatus of an approved type for escape purposes is to be provided
for each person in working areas where hydrogen sulphide may be encountered.

2
The breathing apparatus for maintenance personnel is to have a minimum of 30 minutes air
supply.

3
A designated safe area with proper supply of air is also to be provided amd shahe fire
control plan.

Rules for Building and Classing Floating Production Installations (FPI Rules) ACS

183



Part 7  Fire Protection, Means of Escape and Fire Extinction
Chapter 4  Means of Escape

Section 4  Means of Embarkation

SECTION 4 Means of Embarkation

1
A unit is to have means of embarkation to allow personnel to leave the unit in an emergency.

2
The means of embarkation are to consist of at least two fixed ladders or stairways, widely
semratedand extending from the main decks to the water line.

3
The ladders or stairways will preferably be located near lifelap@iching stations.

4
Ladder construction is to be in accordance with the appropriate governmental authority, or other
recogrized standard.
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Chapter 1 General

SECTION 1 Application

1
The requirements of thi®art do not apply to the machinery installations used solely for
productionand process operation

2
In the case of items not spied in this Chapter, the requirements specified@S Rules for
Building and Classing Mobile Offshore Drilling Unisnd ACS Rules for Classification of
Vesselare to be applied.
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SECTION 2 General

Rules for

Machinery installations are to be of a design angstroction adequate for the service for which

they are intended and are to be installed and protected so as to reduce to a minimum any danger
to persons on board with due regard being paid to moving parts, hot surfaces and other hazards.
Designs is to haveegard to the purpose for which the equipment is intended, the working
conditions to which it will be subjected and the environmental conditions on board. The
temperature gbiping systems and machinery which may be exposed to gas and crude oil is not to
exceed?0C C.

Conditions of I nclinations

All machinery, components and systems essential to the safe operation of a unit are to be
designedo operate under the following static conditions of inclination:

(1) When columsstabilized units are upriglind inclined to anragle up to 15° in any direction;

(2) When ship type units are upright and level trim and when inclined to an angle of list up to 15°
either way and simultaneously trimmed to an angle up to 5° by the bow or stern.

ACS may permit or rguire deviations from these angles, in consideration of the $jpe,and
service conditions of the unit.
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Chapter 2 Piping Systems for Crude OiIl
Tanks

SECTION 1 Inert Gas Systems for Crude Oil

Tanks
1
On units equipped for storage of liquid hydadwons, a permanently installed inert gas system is
to be provided for tank purging and inerting.
2
Inert gas systems are to be comply WAtBS Rules for Classification of Vessels
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SECTION 2 Crude OIil Tanks Venting System

1
Where pressure/vacuum mlivalves are fitted on crude oil tanks, pressure relief lines are to be
connected to the loywressure flare header, or vented to a safe location.

2
The crude oil tanks venting system is to be designed and constructed in accordars€Swith
Rules for Clasification of Vessels
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Chapter 3 Use of Produced Gas as Fuel

SECTION 1 General

1
Boilers, gas turbines and internal combustion engine using produce gas as fuel are to comply with
the requirements given IACS Rules for Classification of Vessgisadlition to requirements
given in thisPart.
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SECTION 2 Ventilation Systems

The ventilation of boiler and engine rooms is to be carried out at pressures which exceed
atmosphericpressure. Main ventilation systems are to be independent of all othdati@mti
systems. Tha@umber of pressure fans for boiler and engine rooms are to be such that capacity is
not reducedby more than 50%, if one fan is out of operation.

Ventilation systems are to ensure good air circulation in all spaces, and in paréoslae that
there is no possibility of the formation of gas pockets in any space.
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SECTION 3 Gas Fuel Supply Systems

1
Gas processing systems including storage vessels, compressors, separators, filters, pressure
control valves, etc., are to be locatad hazardous areas and separated from boiler and engine
rooms bygastight bulkheads.
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SECTION 4 Enclosed Spaces above Decks
having Boilers and Engines

1
Enclosed spaces above decks having boilers and engines using produced gas as fuel are to have
ventilaion systems providing at least 30 air changes per hour.

2
These spaces are to be fitted with gas detection systems to alarm at 20% L.E.L., and to activate
automatic shutdown of the gas supply at 60% L.E.L.

3
The automatic shutdown valve is to be locaiatside the space. This valve is also to be activated
upon loss of the required ventilation in the enclosed space, and upon detection of abnormal
pressuren the gas supply line.
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SECTION 5 Produced Gas Containing
Hydrogen Sulfide (H ,S)

For produced gasontaining hydrogen sulfid¢H,S), provisions are to be made for gas
sweeteningunless the equipment manufacturer has certified the suitability of the equipment for
sour gas applicatiomnd the equipment is located in a freely ventilated open space.

To bring fuel gas containing 8 to the equipment located in an enclosed machinery space, the
sour gas is to be sweetened. Additionally, the machinery space is to be equippedSngtasH
detectors. The detectors are to be set to alarm at 10 ppm aniyateatte shutdown valve at 50

ppm.
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Chapter 4 Boilers Using Crude Ol

SECTION 1 General

1
Requirements given in thiBart are to apply to boilers using crude oil with flash points not
exceedingt3’ as fuel (hereinafter referred to as fuel oil).
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SECTIO N 2 Boilers

1
The whole surface of boilers is to be g@ht and separated from engine rooms.
2
Means are to be provided for boilers to be automatically purged before firing.
3
Warning notices describing measures to be taken in cases where the gassispecified in
8.4.5are activated is to be fitted in easily visible locations near boiler controls.
4
One pilot burner in addition to the one used for normal burning control is required.
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SECTION 3 Fuel Supply Systems

Fuel oil is to be direty sucked into fuel injection pumps from crude oil tanks or exclusive fuel
oil tanks. However, such fuel oil is to be subjected to suitable treatment. The exclusive fuel oil
tanks are to be separated from #@zardous areas by means of cofferdams withtight
bulkheads.

The auxiliary systems including pumps, strainers, heaters and etc., is to be fitted in hazardous
areas and separated from engine and boiler rooms Hygbabsulkheads.

In cases where fuel oil is heated by steam or hot waterngeatil outlets are to lead to separate
observation tanks. The observation tanks are to be closed tanks and installed in hazardous areas.
The observation tank is to be fitted with a air pipes and opening end of the air pipe is led to the
position specifiedn ACS Rules for Classification of Vessatgl to be fitted with the flame screen
specified inACS Rules for Classification of Vessetgiivalent thereto.

The electric prime movers of pumps are to be fitted in machinery space or areas other than the
hazardous areas specified Part 6 In cases where drive shafts pass through pump room
bulkheadsor deck plating, means of ensuring the permanence of the gastight seal specified in
ACS Rules for Classification of Vessais to be fitted.

Pumps are to biitted with pressure relief bypasses from the delivery to suction sides.

Pumps are to be capable of being remotely stopped from the following positions:

(1) Near boilers or machinery control rooms
(2) Outside engine rooms

In cases where it is nesasy to preheat fuel oil, automatic temperature control devices and high
temperature alarm devices are to be fitted.
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8

10

11

12

13

14

Rules for

The crude oil piping is, as far as practicable, to be fitted with a slope rising towards the boiler so
that the oil naturally return®wards the pump room in the case of leakage or failure in delivery
pressure.

Fuel oil pipes in engine rooms and boiler rooms are to be fitted within metal ducts. Sudrelucts

to be gadight and tightly connected to the fore bulkheads separating poomps. These ducts

are to be at an incline rising towards boilers so that oil naturally returns towards pump room in
the case of leakage, etc.

Duct are to be fitted with gasght inspection doors in way of the pipe connections within such
ducts, withautomatic closing drain traps placed on the pump room side which are set in such a
way as to discharge any fuel oil leakage into pump rooms.

Ducts are to be fitted with air pipes and opening end of the air pipe is led to the position specified
in ACS Riles for Classification of Vessedsd tobe fitted with the flame screen specifiedA@S
Rules for Classification of Vesselguivalent thereto.

Ducts are to be permanently connected to inert gas systems or steam pipes in order to make
possible:

(1) The injection of inert gas or steam in the duct in case of fire or leakage
(2) The purging of the duct before carrying out work on the piping in case of leakage

Shutoff valves remotely controlled from positions near boiler fronts or machinery coodro

are to be provided on the on pump room side of fuel pipes passing through pump room bulkheads.
Remote control valves are to be interlocked with hood exhaust fans to ensure that whenever fuel
oil is circulating the fans are running.

Emergency shidown valves are to be fitted on the fuel oil supply to each boiler manifold.
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15

16

17

18

Rules for

Boilers are to be fitted with suitable drip trays placed in such a way as to collect any paiksible
leakage from burners, valves and connections. Such drip trays ardfitedbevith removable
flame arresting wire gauze and drain pipes discharging into drain tanks in pump rooms.

Drain tanks are to be fitted with air pipes and opening end of the air pipe is led to the position
specified iNACS Rules for Classificationf 0/esselsand to be fitted with the flame screen
specified iNACS Rules for Classification of Vessetpiivalent thereto. Additionally, liquid level
indicators and alarmmystems are to be provided in order to detect leaks.

Drain pipes are to be fittedith arrangements to prevent the return of gas into boiler or engine
rooms.

Burning systems are to be equipped with suitable mechanical interlocking devices so that running
on normal fuel oil automatically excludes running on other fuel oils and eicayv
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SECTION 4 Ventilation Systems

Rules for

Boilers are to be fitted with suitable hoods placed in such a way as to enclose as much of the
burners, valves and fuel oil pipes as possible without blocking combustion air inlets.

Hoods are to be fitted witbuitable doors placed in such a way as to enable the inspection of and
access to fuel oil pipes and valves.

Hoods are to be fitted with ducts. Such ducts are led to the position specifi@SEifRules for
Classification of Vesseland to be fitted withthe flame screen specified iIACS Rules for
Classification of Vessebtxjuivalent thereto.

At least two norsparking mechanical ventilation systems are to be fitted so that the pressure
insidehoods is less than that in boiler rooms. Ventilation systedo be capable of automatic
changeover in the case of stoppages or failures.

The prime movers of the ventilation systems specified in Par 4 above are to be placed outside
ducts and gastight bulkhead penetrations are to be arranged for shafts.

Boiler compartments are to be fitted with mechanical ventilation systems and are to be designed
in such a way as to avoid the formation of gas pockets. Ventilation systems are to be separated
from those intended for other spaces.
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SECTION 5 Gas Detectors

1
The gas detectors specifiedACS Rules for Classification of Vessale to be fitted with intakes
in the ducts specified i8.4.3 in the ventilation hoods specifiéd 8.4.4and in all spaces where
gas dispersion may not occur.

2
Gas concentrationisual alarm devices are to be provided near boiler fronts and in machinery
control rooms. And gas concentration audible alarm devices are to be provided in machinery
spacesand control rooms
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Chapter 1 Electrical EQuipment
Section 1 General
Chapter 1 Electrical EQuipment

SECTION 1 General

11

1.2

1.3

Rules for

Application

The requirements of thiShapterapply to the electrical equipment installed in the unit.

The electrical equipment other than that used solely for production operation is to comply with
relevant requirements iACS Rules for Classification of Vesseladditionto the requirements of
this Chapter

The electrical equipment used solely for production operation is applied only for the unit with
Production notation specified iPart 1

Cod es and Standards

In the case of items not specified in tRart APl RP 14FZ or equivalent recogad standards
such IEC.

Condition of I nclinations

The emergency generator and its prime mover and any emergency accumulator battery are to be
designed d function at full rated power when upright and when inclined up to the maximum
angleof heel in the intact and damaged condition, as determined in accordanc&C@itRules

for Building and Classing Mobile Offshore Drilling UnitHHowever, in no case nedtie
equipmenbe designed to operate when inclined more than:

(1) 25° in any direction on a colurstabilized,;

(3) 22.5° about the longitudinal axis and/or when inclined 10° about the transverse axis on a ship
type unit.
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SECTION 2 Design

1 Installation and protective enclosures

Electrical equipment and enclosures are to be provided with a degree of protection suitable to the

environment or hazard in which they are located, in accordanc®BhRules for Classification

of Vesselar API RP 14FZ.

2 Se lection of materials

Materials of construction are to be selected that are suitable for their intended service and

location.

3 Earthing of Electrical Equipment
3.1 Fixed Electrical Equipment

(1) All electrical equipment with metallic enclosures, whose rayeanent and method of
installation does not assure positive grounding to the metal hull or equivalent conducting
body, is to be permanently grounded through a separate conductor, and protected against
damage.

(2) Where separate grounding conductors are reduthey are to be in accordance with /AH
14FZ.

(3) Systems designed to other recognized standards are to comply with such standara® but in
case are the separate grounding conductors to be of aseaismal area of less than
indicated in Tabl®.1.

3.2 Lightning protection
Equipment and structure are to be protected against lightning damage in accordance with NFPA
780 or other recognized standard.
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Table 9.1: Earthing Conductor Size

Kind of Earthing Conductor

Conductor's Sectional
Area of
Current-Carrying Parts

Minimum Sectional Area of
Copper Earthing Conductor

flexible cords

1. Earthing conductor in flexible cables and

16 mnf or less

100% of conductor's sectional
area of currentarrying parts

Over 16 mm

50 % of condutor's sectional are
of currentcarrying parts, but
minimum 16 mm

2. Earthing
conductor in cable
runs secured

Insulated earthing
Conductor

16 mnf or less

100 % of conductor's sectional
area of currentarrying parts, but
minimum 1.5 mrA

Over16 mnf

50 % of conductor's sectional ar¢
of currentcarrying parts, but
minimum 16 mm

Bared earthing
conductor
Connected directly
with
lead sheath

2.5 mnt or less

1 mnf

Over 2.5 mm ~ 6 mnf

1.5 mnf

3. Single earthing conductor

2.5 mnt or less

100 % of conductor's sectional
area of currentarrying parts, but
minimum 1.5 mrAin case of lead
wire, and minimum 2.5 mfrin
case of the others

Over 2.5 mr ~ 120 mn

50 % of conductor's sectional ar¢
of currentcarrying parts, but
minimum 4 mn?

Over 120 mrh

70 mnf
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4 Earthing of Electrical System

4.1
Where electrical systems are used solely for process facilities, system grounding is to comply
with API RP 14FZ.

4.2
If the unit has integral hull tanks containing liquids wétlash point not exceeding 60 °C , a
grounded distribution system is not to be used, except for the following:
(A) Grounded intrinsically safe circuits
(B) Power supplied control circuits and instrumentation circuits where technical or safety reasons
preclude the use of a system without a grounding connection, provided the currentiul the
limited to 5 Amperes or less in both normal and fault conditions.
(C) Limited and locally grounded systemovided any possible resulting current does not flow
directly through any hazardous areas.
(D) Alternating current power networks of 1 kV root mean square and over, provided any
possibleresulting current does not flow directly through any hazardous areas.

4.3  Ground Return Path Through the Hull
The metalstructure of an offshore installation is not to be used as a normal current retima for
electrical distribution system, except for the following systems:
(A) Impressed current cathodic protection
(B) Limited and locally grounded systems for battergtsgns for engine starting havingoae
wire system and the ground lead connected to the engine
(C) Grounded intrinsically safe circuits

5 Distribution and Circuit Protection

51 General
(A) All ungrounded conductors and the devices and circuits whiep serve are to be protected
against ovecurrent.
(B) Protective devices are to be provided to guard against overload and short circuit @amcents,
to open the circuit if the current reaches a value that will cause excessive or dangerous
temperatured the conductor or conductor insulation.
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5.2 Motor controllers

Motor starting and control installations, including overload protection and short circuit protection,
are to be in accordance with API RP 14FZ.
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SECTION 3 Rotating Machinery

Rules for

General

Motors and generators are to be designed, manufactured and tested to NEMA Standaod MG
KS C IEC 60034 for performance, manufacture, protection, and construction.

Temperature  Rating

(1) Equipment is to be selected for the rated temperature higherthtbaspecified ambient

temperatur e. | f equi pment i s intended to be

temperatures below the specified ambient temperature of the space, it is to be used at a derated

load.

(2) The assumed ambient temperaturé df e s pace plus the machi 0s
S

ne
tsderated |l oad is not to exceed the machinebo
machine plus rated temperature rise).

Moisture Condensation Protection

(1) Generators and motoase to be provided with means, such as space heater, etc., to prevent
accumulatiorof moisture and condensation when they are idle for appreciable periods.

(2) The space heaters are to be capable of being electrically isolated.

Temperature Detection
Generators larger than 500 kVA are to be provided with at least one embedded temperature

detectorper phase, at the hot end of the stationary winding, with temperature indication at a
mannedocation.
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SECTION 4 Transformers

1 General

(1) Each power trasformer is to be provided with a corrosion resistant nameplate indicating the
name of the manufacturer and all pertinent electrical characteristics.

(2) They are to be constructed and tested to ANSI C57 or equivalent.

(3) Transformers are to be protetia accordance with APl RP 14FZ, Section 8.

2 Transformer  Supplying Services other than Production
Operation

In addition to the above, transformers supplying services other than oil or gas production are to be
selected, installed, and protected in adaoce with their environmental conditions afA@S
Rules for Classification of Vessels
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SECTION 5 Switchgear

1 Application

Main and emergency switchboards, power and lighting distribution boards, motor control centers
andmotor controllers, and baity charging panels, are to be designed, constructed, and tested in
accordancsvith the provisions of thiSection

2 Construction, assembly and components

2.1 Enclosures

(1) Enclosures and assemblies are to be constructed of steel or other suitable stibtenbu
moistureresistant materials, and reinforced as necessary to withstand the mechanical,
electre magnetic and thermal stresses which may be encountered under both normal and
shortcircuit fault conditions.

(i) Enclosures are to be of the closed type.

(i)  The degree of the protection is to be appropriate for the intended location according to
9.1.2.

(iv)  All wearing parts are to be accessible for inspection and be readily renewable.

2.2 Bus bars

(1) Bus bars are to be sized and arranged so that the tempeiséutmder the most severe
loading conditions will not affect the normal operation of electrical devices mounted in the
switchboard.

(2) Bus bars and circuit breakers are to be mounted, braced, and located to withstand thermal
effects and magnetic forces rasuj from the maximum prospective short circuit current.

(3) Bolted bus bar connections are to be suitably treated (e.g., silver plating) to avoid
deteriorationof electrical conductivity over time. Nuts are to be fitted with means to prevent
loosening.

(4) Soldered connections are not to be used for connecting or terminating any cable of?2.5 mm
or greater. These connections are to be made with of soldered lugs or equivalent.
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(5) Minimum clearances and creepage distances between live parts of different patentibba

in accordance with APl RP 14FZ or Tabl&.

Table 9.2 Clearance and Creepage Distance for Switchboards, Distribution Boards,
Chargers, Motor Control Centers and Controllers

Rated Voltage (V)

Minimum Clearance (mm)

Minimum Creepage (mm)

Up to 250 15 20
From 251 to 660 20 30
Above 660 25 35

Notes:

The values in this table apply to clearances and creepage distances between live parts as well as between live parts|
exposed conductive parts, including grounding.

2.3 Circuit breakers

(1) Circuit breakers are to be designed, constructed, and tested to ANSKS37 IEC 609472
or other recognized standard. The certificates of tests are to be suhmitiedequest by
ACS.

(2) Circuit breakers are to have sufficient breaking and matapgcities as specified in the
short circuit calculation.

(3) Isolation

(i) Circuit breakers are to be mounted or arranged in such a manner that the breakers

may be removed from the front of the switchboard, without firsedergizing the
bus bargo which the breakers are connected.

(i) Draw-out or plugin type circuit breakers that are arranged in such a manner that the
breaker may be removed from the front without disconnecting the copper bus or

cableconnections, are acceptable for this purpose.

(iii ) Alternatively, an isolation switch may be fitted upstream of the breaker.
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24  Fuses
(1) Fuses are to be designed, constructed, and tested in accordance with UL 248 or IE@ 60269
other recognized standard. The certificates of tests are to be submitted upon request fro
ACS.
(2) The requirements &4.1.5/2.3 (2and @) above are applicable.
(3) Where disconnecting means are fitted, they are to be on the supply side.
(4) If the switch is not rated to interrupt the circuit under load, it is to be provided with interlock
to prevem opening until the load is eenergized.
2.5 Internal wiring
(D Internal instrumentation and control wiring is to be of the stranded type and is tiidmse
retarding insulation. They are to be in compliance with a recognized standard.
(2) In general, inteal instrumentation and control wiring is to be protected against short circuit
and overload, with the following exceptions:
(a) Generator voltage regulator circuits
(b) Generator circuit breaker tripping control circuits, and
(c) Secondary circuit of etent transformer
These circuits, however, except that of the current transformer, may be fitted with short circuit
protection only.
(3) Terminals
(a) Terminals or terminal rows for systems of different voltages are to be clearly separated
from each otherand the rated voltage is to be clearly marked.
(b) Each terminal is to have a nameplate indicating the circuit designation.
2.6  Circuit identification
Identification plates for feeders and branch circuits are to be provided, and are to indicate the
circuit designation and the rating or settings of the fuse or circuit breaker of the circuit.
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3 Switchboards

3.1
In addition to thed.1.5/2 main and emergency switchboards are to comply witiSihsection

3.2 Bus Bars
Bus bars for switchboards suppliey generators are to comply with APl RP 14FZ.

3.3 Power Generation Switchboards

At minimum, the following equipment and instrumentation are to be provided for switchboards
associated with power generation:

(A) Voltage regulators

(B) Synchronizing contls

(C) Synchronizing relay

(D) Ground fault detection

(E) Prime mover speed control

(F) Ammeter with selector switch arranged to measure each phase

(G) Voltmeter with a selector switch

(H) Frequency meter

() Watt meter

(J) Space heater pilot lanipvhererequired

(K) Stator winding temperature indicator (500 kVA and larger generators)

4 Motor Controllers

4.1
In addition to the9.1.5/2 motor controllers are to comply with ttsibsection

4.2 Overload and under-voltage Protection

Overload protectiomnd lowvoltage protection, if provided in the motor controllers, are to be in
accordance with API RP 14FZ, or other recognized standard.

4.3 Disconnecting Means

(A) A circuit-disconnecting device is to be provided for each motor branch circuit s¢théhat
motor and the controller may be isolated from the power supply for maintenance purposes.

(B) The circuitdisconnecting device is to be operable externally.
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5 Battery Charging Panels

51
In addition t09.1.5/2 battery chargers are to comply with tBigsbsection

5.2  Battery Charger
Except when a different charging rate is necessary and is specified for a particular appiisation,
charging facilities are to be such that the completely discharged battery can be rech&@déd to
capacity in not moréhan 10 hours.

5.3 Reversal of Charging Current
An acceptable means is to be installed, such as reverse current protection, to prevent the battery
charger component failure from discharging the battery.

5.4 The Instrumentations to be provided
(A) Disconnect switch for power supply to the charge
(B) Indicator light connected to the downstream side of the disconnect switch in (A)
(C) Means for adjusting the voltage for charging
(D) Voltmeter to indicate the charging voltage
(E) Ammeter to indicate theharging current

6 Switchgear supplying services other than production
system
Main and emergency switchboards, power and lighting distribution boards, motor control centers
and motor controllers, and battery charging panels that are used to supplhesesther than
productionsystems, are to comply withCS Rules for Classification of Vesseladditionto this
Section
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SECTION 6 Wire and Cable Construction

1 General

All wires, cables, conduit fittings and wiring devices are to be constructedardaocce with
IEEE, ICEA, IEC, or other recognized standards.

2 Conductor type

Conductors are to be of copper, and stranded in all sizes, and are to be in accordance with API
RP 14FZ or other recognized standards, but in no case are they to be ldkg fiolowing in
cross sectional size:

(1) 1.5 mnf for motor feeder and branch circuit cables

(2) 1.0 mn for power lighting and control cables

(3) 0.5 mn for essential or emergency signaling and communications cables, except for those
assembledby the @uipment manufacturer, and

(4) 0.375 mrhfor telephone cables for nassential communications services, except for those
assembledby the equipment manufacturer.

3 Insulation

(1) Conductor insulation is to be rated suitable for a minimum operatingtatage of 75°C in
wet environments.

(2) In addition, insulation rating is to be at least 10°C higher than the maximum ambient
temperaturéhat the conductor can encounter at its service location.

4 Cable Flame Retardancy
(1) All electric cables are tioe at least of a flameetardant type complying with the following:
(A) Cables constructed in accordance with IEEE, ICEA, IEC, or other recognized

standards, areo comply with the flammability criteria of IEEE Std. 45 or KS C IEC
603323-22.
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(B) Cables constructed to IEEE Std. 45 are to comply with the flammability criteria of
thatstandard.

(C) Cables constructed to KS C IEC 60092 series are to comply with the flammability
criteriaof IEC Publication 60333-22.

(2) Consideration will be given to epial types of cables, such as radio frequency cables, which
do not comply with the above requirements.

5 Fire resistant property

When electric cables are required to be-fasistant, they are to comply with the requirements of
KS C IEC 60331 series.
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SECTION 7 Cable Support and Installation

1 Mechanical Protection

For cables which are not equipped with metal armor or metal sheathing, installation in rigid
conduitor similar structural protection is to be utilized if such cable is employed near ayelkw
atdeck level, near hoist or crane laydown or work areas, or where equipment maintenance work
mustbe accomplished in a constrained area.

2 Splicing
2.1 General

(A) Electrical cables are to be installed in continuous lengths between terminatawmsver,
approved splices will be permitted for cables of exceptional length, to facilitaténstaitation.

(B) The location and particulars of the splices are to be submit&@$dor review.

2.2 Construction

(A) Cable splice is to be made of firesistant replacement insulation equivalent in electandl
thermal properties to the original insulation.

(B) The replacement jacket is to be at least equivalent to the original impervious sheatflipand is
assure a watertight splice.

(C) Splices are to be madising the splice kit, which is to contain the following:

(a) Connector of correct size and number
(b) Replacement insulation

(c) Replacement jacket

(d) Instructions for use

(D) All cable splices are to be type approved before use.
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SECTION 8 Power Source R equirements

1 General

(1) The governmental regulations may require reserve main power or an emergency power source
in excess of these requirements.

(2)Where the main power source is used to supply services other than production systems, the
main powersource is to comply witACS Rules for Classification of Vessels

(3) Where the Flag Administration permits, the minimum number of required main power sources
may be reduced to one source.

2 Unmanned Facilities

(1) The main power source is to be suffit to maintain the maximum intended operational
loadsof the unit, without need to use the emergency source of power.

(2) An emergency power source, i ndependent of
supplyservices for navigational aids agjuéred by the cognizant Coastal Authority, but not for
lessthan four days.

3 Manned facilities

(1) The main power source is to be sufficient to maintain the maximum intended operational load
of the unit.

(2) Emergency power

(A) An emergency source gbower for systems vital to safety, fire fighting, and
protection ofpersonnel, is to be provided.

(B) Where an emergency power supply has been provided for classification/flag state
purposesthis source may also be used to provide emergency loadsdogbian areas,
provided theemergency source of power is adequately sized to supply all of the
connected loads.
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(3) Fire pump
(A) If both fire pumps required by Ch 8, 302. 1 of these Rules are electric motor driven,
oneof these pumps is to be poweredthg emergency source of power.
(B) The emergency source of power is to have sufficient fuel for at least 18 hours of fire
pumpoperation.
(4) Other loads
The emergency source of electrical power is to be capable of supplying simultaneously at least
the following services for the periods specified hereinafter:
(A) Fire detection: 18 hours
(B) Gas detection: 18 hours
(C) Communication: 18 hours
(D) ESD system (if electric): 18 hours
(E) Paging and alarm system: 18 hours
(F) Emergency lighting from all spaséo all alternative egress points: 18 hours
(G) Electric blowout preventer control system
(H) Navigational aids : As required by the applicable Coastal Authority, but not less than
4 days
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SECTION 9 Emergency Source of Power

1
An emergency source of pewas required b9.1.8may be supplied by an emergency generator
or batteries, in accordance with APl RP 14FZ.

2
Installations supplying services other than production systems are to be in accordar@Svith
Rules for Classification of Vessels
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SECTION 10 Battery Systems

1
Battery installations are to comply with API RP 14FZ.

2
Ventilation of battery rooms is to be separate from all other ventilation. Arrangements of
equivalentsafety will be given special consideration.
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SECTION 11  Short Circuit Cur rent
Calculations and Coordination
Study

The protection and coordination of power systems are to be in accordanceGStiRules for
Classification of Vessel®ACS Rules for Building and Classing Mobile Offshore Drilling Units
IEC, IEEE 242, or othelecognized standards.

The maximum calculated short circuit current available at the main bus bars and at each point in
the distribution system, is to be used to determine the adequacy of the short circuit capacities of
the protective devices and bus baacing.

The power system coordination study is to show that the protective devices and their settings are
properly selected to minimize damage to switchgear, transformers, generators, motors,
conductorsgonductor shielding and other equipment, as agelindesirable shutdowns.
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SECTION 12  Protection from Ignition by
Static Charges

1
Any ignition hazard due to a difference in electrical potential to ground is to be effectively
controlled. This may require the use of conductive belts, grounding of atilleufuid loading
or discharge equipment and hose, and the grounding of helicopters prior to refueling.

2
All precautions against ignition due to static electric discharge are to be in accordance with NFPA
77, or other recognized standards.
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Chapter 2 Control Systems

SECTION 1 General

1 Application

1.1
Requirements in thiChapterapply to the instrumentation and control systems for offshore

facilities.

1.2
The design of these systems is to comply with APl RP 14C or other recognized standards in
addition to requirements in thiShapter

2 General

2.1
The control and instrumentation systems are to provide an effective means for monitoring and
controlling pressures, temperatures, flow rates, liquid levels and other process variables for the
safe ad continuous operation of the facilities.

2.2
Where control over the electrical power generation and distribution is required for the operation
of the facilities then the control system should also be arranged to cover this.

2.3
Control and instrumentatn systems for process, process support, utility and electrical systems
are to be suitable for the intended application.

2.4
All control and safety shutdown, systems are to be designed for safe operation of the equipment
during starup, shutdown and nomhoperational conditions.
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SECTION 2 Components

1
All control system components are to be designed for use in a marine environment, resistant to
corrosion, and capable of operating under all anticipated environmental conditions.

2
Each component is toe designed and tested for the extremes of pressure and temperature that it
can encounter in service.

3
Where safety related functions are performed by computer based equipment then the equipment is
to be in accordance with the requirement& 05 Rulesdr Classification of Vessels

4
Loss of control power to any device is not to cause the system to go into an unsafe condition.
Cause and effect matrices are to demonstrate loss of control power effects.
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SECTION 3 Instruments

1 Temperature gauge

All temperaturesensing elements or devices are to be installed in separable socket type
thermowells so that they can be removed without danger of pressure or fluid release.

2 Pressure gauge

2.1
Pressure switches supplied as safety devices are to be equiipedst connections to enable
application of an external pressure source without disturbing the switch installation.

2.2
Pressure gauges and sensors are to be provided with an isolation valve to permit the safe removal
of the gauge without the need emuce the pressure in the system.

2.3

The open or closed position of the valve is to be readily identifiable from the position of the
handle or stem.

3 Level gauge

3.1
Liguid or interface level gauges are to be installed to cover the operating ranget godhtsof
level controllers or level switches.

3.2
Direct viewing level gauges in processing or combustible fluid service are to behefaheduty
flat glass type and are to be equipped with-clel§ing valves at their ends.
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SECTION 4 Alarm Syst ems

1 General

1.1
Alarm systems are to be of the salbnitoring type and designed so that a fault in the alarm
system is selfevealing or will cause it to fail to the alarmed condition.

1.2
Alarms are not to react to normal transient conditionslee feignals.

1.3

Alarm systems are to be independent of control and safety systems, except that common sensors
will be acceptable for neshutdown related systems.

2 Visual and audible alarms

2.1
Alarms are to be both audible and visual, and are fwdngded at the control stations.

2.2
Alarms are to be such that each abnormal condition of the machinery and equipment is readily
distinguishable and so arranged that acknowledgement is clearly noticeable.

2.3
Visual alarms are to be displayed in aidigtishable manner such that alarms for similar process
components or systems are grouped together, and the colors representing a particulaofunction
condition remain uniform.

2.4
Visual alarms are to flash when first activated.

2.5
Audible alarms asgiated with the process systems are to be of distinctive tone fronatdhas
such as fire alarm, general alarm, gas detection, etc., and they are to be of sidiidieets to
attract the attention of personnel on duty.

2.6
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For spaces of unusual ghi noise levels, a beacon light or similar device, installed in a
conspicuougplace is to supplement any of the audible alarms in such spaces; however, red light
beacons are only to be used for fire alarms.

2.7
A fault in the visual alarm circuits is ntit affect the operation of the audible alarm circuits.

3 Acknowledgement of Alarms

3.1
Alarms are to be acknowledged by manually changing the flashing display of the in@anng
to a steady display and by silencing the audible signal; the steaelyigid display is taemain
activated until the fault condition is rectified.

3.2
Alarming of other faults that may occur during the acknowledgement process is not to be
suppressetly such action 09.2.4/3.1 above.

3.3
Where a centralized control antbnitoring station is provided, the silencing of the auditidem
from an associated remote control station is not to lead automatically to the silentiveg of
original alarm at the centralized control and monitoring station.

4 Disconnection and Resum ption of Alarm Functions

Alarm circuits may be temporarily disabled for maintenance purposes or during initial plant start
up provided such action is clearly indicated at the associated station in control and, where such
stationis provided, at the certiized control and monitoring station. However, such alarm is to be
automaticallyre-activated after a preset time period.

5 Summary Alarms

When individual alarms are displayed and alarmed at a centralized control and monitoring station,
the visual alans may be displayed and alarmed at other associated remote control stations as
summaryalarms.
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6 Built -in Testing

Alarm systems are to be provided with effective means for testing all audible and visual alarms
and indicating lamps without disrupting thermal machinery or system operation. Such means
areto be fitted in the associated remote stations.

7 Adjustable  Set -points

Where means are provided to field adjustablepsatits, either locally or remotely, positive
indicationof the value of the $@oint is to be clearly identified at the control location.
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SECTION 5 Control and Monitoring

Loss of control signal from a field sensing device is to initiate an alarm or cause a shutdown.

2 Display of Parameters

2.1
Operating parameter display®do be clear, concise, consistent and grouped logically.

2.2
Operating parameter displays are to be included in control stations.

3 Logic Circuit Features

3.1
When logic circuits are used for sequential stigrtor for operating individual process

compnents, indicators are to be provided at the control console to show the successful
completion ofthe sequence of operations by the legjicuit and starup and operation of the
procescomponent.

3.2
If some particular step is not carried out during s$equence, the sequence is to stop aptiig,

and such condition is to be alarmed at the control console or, where provided¢exttthézed
control and monitoring station.

3.3
Feedback devices are to be employed in order to sense steps catrohatiog the startip

sequence. Sequence operation is to stop upon lack of feedback signal.

3.4
Where valves are employed in any stgstsequence, valve condition is to be sensed as valve

stem position and not as a function of control or power sigrtaktoalve.

4 Overrides

4.1
No condition of operation within normal ranges is to require the override of a required protective

device or function.
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4.2

Where shutdown functions are bypassed during special operational modes described below,
sensinglevices are to be arranged to continue to indicate the condition of each process variable.

4.3
In addition, an indicator for each function is to alert the operator that the shutdown function is
bei ngalszye do.

4.4
Provisions to override shutdown functions & include the following:
(A) To periodically test or calibrate field sensing device.
(B) To take the vessel or other process component out of service.
(C) To allow process conditions to stabilize, automatic bypass of shutdown functions -aip start
may be installed, provided the process variable condition is indicated, and an automatei device
fitted which will return the shutdown function to operation once the normal prooadg#ion has
been attained. The use of timers in association with tljsinel automatidunction will be
considered.
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SECTION 6 Safety Systems

11

1.2

1.3

3.1

3.2

3.3

3.4

Rules for

General

Safety systems are to be of the-ffe type and are to respond automatically to fault conditions
that may endanger the plant or safety of the crew.

Unless othewise required in this Section or specially approved, this automatic action is to cause
the plant to take the least drastic action first, as appropriate, by reducing its normal operating
output or switching to a stadmly process component, and last, bypping it.

Actuation is to result in audible and visual alarm.

Constitution of Systems

Safety systems are to be completely independent of the control and alarm systems so that a failure
in one of these systems will not prevent the safety systemdperating.

Function of safety systems

Each safety action is to be alarmed at the associated remote station.

Where a centralized control and monitoring station is fitted, individual alarms are to be provided
at that station; in which casesammary alarm for the specific safety system will be accepsable
other associated remote stations.

When both an alarm and a safety action are required for a specific failure condition, the operating
points are to be arranged such that alarm is aetilvearlier.

Process components that are stopped as a result of a safety action are to be manually reset before
their operation is resumed.
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4 Override of Safety Provisions

4.1
Any overrides of safety provisions are to be so arranged that thegtag@munnoticed, antheir
activation and condition are to be alarmed and indicated at the associated remote station.

4.2
The override is to be arranged to preclude inadvertent operation and is not to deactivate alarms
associated with safety provisions.

4.3
The override mechanism to disconnect safety provisions is to be fitted at the associated remote
station, except that where a centralized control and monitoring station is fitted, the override
mechanism may be fitted at the centralized station instead.
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SECTION 7 Emergency Shutdown

1
Shutdown is to take place within 45 seconds or less as may be considered necessary for the safety
of the plant after activation of the ESD system at a manual ESD station, or after detection of a
trouble condition by an aotnatic shutdown device.

2
Electric circuits essential to ESD that rely on the continued operation of the cable for correct
operationof the system are to be of the fire resisting type.

3
Automatic emergency shutdown is to comply wRrt 10

4
Manual energency shutdown is to comply wiltart 10 All electrical circuits used in theanual
ESD system are to be dedicated to this purpose and hard wired.
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SECTION 8 Computer -Based Systems

1 General

1.1
Computerbased systems are to be designed so that fak o f any of t he
componentsvill not cause unsafe operation of the system.

1.2
Hardware and software serving vital and +ital systems are to be arranged to give priority to
vital systems.

2 Independence

2.1
Control, alarm and safeghutdown system functions are to be arranged such that a single failure
or malfunction of the electronic computer equipment will not affect more than one of these
system functions.

2.2

This is to be achieved by dedicated equipment for each of thesmhawaiithin a single system,
or by the provision of baeckp equipment, or by other suitable means considered equabrer
effective.

3 Failure Mode and Effect Analysis (FMEA)/Failure Mode,
Effect and Criticality Analysis (FMECA)

Where computebased syems include safety functions (i.e., safety functions are not bagked
by hardwired safety systems) an FMEA or FMECA is to be performed and submitéedSdor
review.

4 Visual Display of Alarms

4.1 Incoming Signals

(i) In addition to the requirements rained in9.2.4 alarms are to be presented in an
identifiable manner when displayed by way of a computer monitor (video display unit),
and are t@ppear in the sequence the incoming signals are received.
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(i) Alarming of incoming fault signals are to autoroatly appear on the screen to alert the
onduty personnel, regardless of whether the computer and monitor are in a mode other
thanthe monitoring mode.

4.2 Unrectified Alarms

Alarms associated with faults which have not been rectified may be displagesummarized
fashion until all the faults have been dealt with.

4.3 Computer Monitor

(i) Displays on the computer monitor are to be clearly visible under ambient lighting
conditions.

(i) Data displayed on computer monitors are to be readable by the opepatondrmal
operatingposition.

5 Memory capacity and response time

51
Computer systembébs memory is to be of sufficien

programs as configured in the computer system.

5.2
The time response for processiagd transmitting data is to be such that an undesirable ghain

events may not arise as a result of unacceptable data delay or response time doangptter
system's worst data overload operating condition.

6 Data loss and corruption

To preclude th possible loss or corruption of data as a result of power disruption, programs and
data considered to be essential to the operation of a specific system are to be stored in non
volatile memory, or in volatile memory with a secureiaterruptible power spply (UPS).

7 Local Area Network (LAN)

For safety systems where an automatic or remote control and monitoring system for specific
procescomponents is arranged to operate in a local area network (LAN), the following is to be
compliedwith:

Rules for Building and Classing Floating Production Installations (FPI Rules) ACS

236




Part 9  Electrical Equipment and Control Systems
Chapter 2  Control Systems

Section 8 Computer-Based Systems
(1) The networktopology is to be configured so that in the case of a failure between nodes,
or ata node, the system on the network remains operational.

(2) In case of failure of the network controller, the network is to be arranged to automatically
switch to a standby comtler. A network controller failure is to be alarmed at the
associatedemote control station.

(3) Safeguards are to be provided to prevent unacceptable data transmission delays
(overloading ofnetwork). An alarm is to be activated at the associated remoteot
stations prior to a criticaletwork data overload condition.

(4) The communication data highway is to be provided in duplicate and is to be arranged so
that upon failure of the otfine highway, the standby data highway is automatically
connected to #system. The standby data highway is not to be used to reduce traffic in
the online highway.

8 Start -up after power failure
The system's software and hardware is to be designed so that upon restoration of power supply

after power failure, automatic aemote control and monitoring capabilities can immediately be
availableafter the preestablished computer control access procedure has been completed.

9 Parameters and Program Changes

Alteration of parameters that may affect the system's performartoebie limited to authorized
personnel by means of keyswitch, keycard, password, or other approved methods.

10  Multiple Points of Control

Systems with multiple control stations are to be provided with clear indication at each location to
identify the $ation in control, and are to be provided with procedures to ensure proper transfer of
control.
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Chapter 1 General

1 Application

Chapter 1 General

SECTION 1 Application

The requirements in thiBartapply to production and process systarstalled in the unit with
Production notation specified Part 1 For the production and process system installed in the unit
without Production notation, safety related requirements of Rhi$including facility layout,
safety system, and process slowd systems apply.

The requirements in thi®art apply to equipment and systems for handling and processing
producedfluids from completed wells. However, systems supporting process system other than
beingdirectly engaged in processing produced fladply toChapterd of this Part

The requirements in thiBart apply to facilities which are only installed on the unit and the
boundary between production systems and other onboard systems are as the following:

- from the first inlet flange of the welluid flow line above the water level inboard for import
systems
- to the last onboard flange for export systems

The requirements in thiBartdo not apply to production equipment which is installed in subsea
such as a well head, a christmas tree and et

The requirements not specified ireieRulesare to be in accordance with relevant requirements
in Parts 7, 8 and.9

They are also to be complied with National Regulations of the coastal state in which the unit is
located during operation. Whesgatutory requirements of the National Authority are stricter than
requirementsof this chapter, they are to be in accordance with statutory requirements of the
National Authority.
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2

The overboard discharge from the production treatment plan onboardsisbject to MARPOL
Annex | but subject to the national and/or regional regulations.
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SECTION 2 Codes and Standards

1
The requirements not specifiedthrese Rulegare to be in accordance with recognized national
international standards.
2
The following standards may be adequately referred as recognized national or international
standards.
Standard Number Standard Title
API RP 14C Recommended Practice for Analysis, Design, Installation and Testing of Basic Surface
Systems on Offshore Proction Platforms
Recommended Practice for Design and Installation of Offshore Production Platform Pip|
API RP 14E
Systems
API RP 14J Recommended Practice for Desigh and Hazards Analysis for Offshore Production Facil
API| Std 610 Centrifugal Pumpsdr Petroleum, Petrochemical and Natural Gas Industries
API Std 660 Shellandtube Heat Exchangers
API Std 661 Air-Cooled Heat Exchangers for General Refinery Service
API Spec 12K Specification for Indirect Type Oilfield Heaters
API Spec 12L Specificaton for Vertical and Horizontal Emulsion Treaters
API| Spec 16C Choke and Kill Systems
ASME B31.3 Process Piping
NACE MR 0175 Petroleum And Natural Gas Industrig§laterials for use in H2S containing environment
/ISO 15156 in oil and gas production
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SECTION 3 Equivalence and Novel Feature

Production systems which are not in compliance wWigse Rulesnay be acceptable provided
that satisfactory service experience or a systematic analysis based on sound engineering
principlesdemonstrate their @vall safety and function.

Production systems which are not in compliance Witgse Rulesnay be acceptable provided
that Systems are designed and constructed in accordance with recognized national standards or
internationaktandards.

ACS may condiler the classification of systems based on or applying novel design prirariples
features, to which tlse Rulesis not directly applicable, on the basis of experiments, calculations
or other supporting information providedACS.

Risk evaluations maype applicable for the justification of alternative arrangements or novel
features.
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SECTION 4 Definitions

1

Christmas Tree

Assembly fitted with valve, pressure gauge and etc. which is edttlove thecompleted well

and controls flow of crude oil @as.

CompletedWell

Wells fitted with Christmas trees attached to the wellhead, such that the fitwidsfinto and

out of the reservoir may be controlled for production purposes.

Fired Vessel

A vessel in which the temperature of the fluid is insezhby the addition of heatipplied by a

flame within the vessel. Specifically for hydrocarbon services, there are two typaedof

vessels:
(1) Direct fired vessel: A vessel in which the temperature of process hydrocarbon fluids is
increasedy the addion of heat supplied by a flame. The flame is applied directly to the
fluid container.
(2) Indirect fired vessel: A vessel in which the energy is transferred from an open flame
or productof combustion (such as exhaust gases from turbines, enginedeos)o the
hydrocarbonthrough a heating medium, such as hot oil.

ProducedFluids

Fluids coming out of completed wells, which may consist of oil, water, ajas,condensable

vapor.

UpsetCondition

A condition that occurs in a process componentystesn when an operatingriable deviates

substantially from its normal operating limits. If left unchecked, this conditionresuit in a

threat to safety and may cause shuttingf the process.

Wellhead Area

An area from well to process equipmentlirding christmas tree.

ProcessSystem

A system that separates production fluid into crude oil, water and gas, and phafiesSuch

system generally consists of produced fluid separator, heat exchanger, fired gessel,

compressor, pump, relevant pig system and relevant.
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ProcessSupport System
A system that complements the production systems. Such system gecenslsts of cooling
water systems, heating systems, fuel oil system, hydraulic/air control systepurging system
for production egipment.

EmergencyShutdown S/stem, ESDSystem
Systemof manual stations that, when activated| initiate the unit shutdown.

ProcessStation
One or more process components performing a specific process functiorassgeparating,
heating, pumpingtc.

Shutdown Valve
An automatically operated valve used for isolating a process station

Process &utdown, PSD
The isolation of a given process station from the process by clapprgpriate shutdown valves
to shut in flow to the process station dredt flow to another procesdation.

Shut-in Condition
A condition resulting from the shuttirig of the facility which is causeoly the occurrence of one
or more undesirable events.

Upsteam process
Process that draws up and transfer produced ftutdcess equipment a@ne unit. Such process
are generally from wellhead to inlet of the first process equipment amihe

DownstreamProcess
Process that purifies produced fluid by separating them into crudeatdl; and gas on the unit.

Pipeline
Piping that directs fluids between platforms or between a platform and a shore facility.

Flowline
Piping that directs well stream from the well head to itse downstream proces®mponent.

Production Deck
A deck that production facilities are inkéal on.
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SECTION 5 Design Conditions

The production and process systems are to be designed to account for all applicable
environmentalpperational, and test loads, or combination thereof. These include the following:

1. Environmental Conditions

(1) Earthquake

(2) Wind Ice

(3) Ice

(4) Temperature

(5) Current, waves

(6) 1, 10, 50, 100 year storm event, as applicable

2. Operational

(1) Static pressure

(2) Vibration

(3) Transient pressure excursion

(4) Acceleration loads due to movement of installation
(5) Temperature excursion

(6) Fluid static head and properties

(7) Tension

(8) Bending

3. Transportation
4. Installation
5. Commissioning

6. Test loads
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SECTION 6 Classification Surveys During

Construction

1 Submission of Plans and Documents

1.1
Thefollowing plans and documents are to be submitted for the approel$at classification

survey during construction before the work is commenced

(A) General arrangement of production and process systems

(B) Hazardous area classification plans andilaitn arrangement

(C) Piping & instruments diagrams

(D) Pressure relief and depressurization vent systems arrangement
(E) Flare/gas release systems arrangements

(F) Spill containment, closed and open drain systems arrangements
(G) Process Equipment Docentation

1.2
The following plans and documents are to be submitted for the refereA€Saft classification

survey during construction before the work is commenced

(A) Process flow sheets showing major process equipment components, process piping,
materid balance, normal pressures and temperatures at the inlet and outlet of each
major component.

(B) Safety Analysis Function Evaluation Chart.

(C) Installation, hookup and commissioning procedures of production and process
systems.

2 Certification of Equipment

2.1
The manufactured equipment and components are to be verified for satisfactory compliance with
the recognized codes and standards, and the requirementsRarthis

2.2
Equipment and components of production and process systems are categorized d4€.Table
according to importance for safety.
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Table 10.1: Categorization of Process Equipment
. Category
Equipment Category 1% | Category 2@
Pressure vessel for liquid with flash point belg X
100 C
Class 1 pressure vessels artdsg 2 pressure
Pressure Vessel | vessels as defined ACS Rules for X

Classification of Vessels
Class 3 pressure vessels as definedid$ Ruleg

for Classification of Vessels X
Class | piping systems and Class Il piping
systems adefined inACS Rulesor X
Piping System | Classification of Vessels
Class Il piping systems as definedA@S Ruleg X

for Classification of Vessels

Pump® Pumps for hydrocarbon liquid X

Gas Compressor| All gas compressors X

Gas Turbine All gas turbines X
Note:

(1) Category t Equipment for whichACS certificate is required.
(2) Category 2 : Equipment for which the manufacturers' certificate is accepted.
(3) Pumps other than pumps for hydrocarbon liquid are to complyA@ Rules for Classification of Vessels

2.3
Categoy 1 equipment is to comply with the followings

(A) Plans and documents are to be submitted for the approval $before the work is
commenced. However, desigpprovedequipment in accordance withCS Rules
for Classification of Vessels are not requidedwing approval.

(B) Tests required in0.1.62.5 are to be carried out at the plant of manufacturer.

(C) Prior to commencement of surveys;Sis to discuss with the manufacturer dtiek
off meeting the items listed as the followings

(a) Confirmation of thenain point of contacts for the manufacturer &@is
(b) Review the project quality plans

(c) Review proposed manufacturing specification

(d) Review project manufacturing and delivery schedules
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(e) Review and confirm project "hofabints"

(f) Review any poposed sugontractor lists and qualifications

(g) Confirm specification, drawings and/or documentation associated with the
manufacturingprocess

(D) The attending Surveyor is to perform or verify the followings
(@) To confirm that the facilities to manufare, fabricate or repair process
systems an@&quipment have and maintain an effective quality control program
effectively covering design, procurement, manufacturing and testing, and
meeting the requirements of a recognigthdard applied to their proziu

(b) Welderds qualifications

(c) Welding procedure specifications and corresponding weld procedure
qualification records

(d) To verify material certificates
(e) To survey fiup prior to major weldments
(f) To survey final weldments

(g) To witnessas far as deemed necessary, nondestructive examination tests of
welds ando review records of nondestructive examinations.

(h) To review records of posteld heat treatment, in particular for piping
subjected to pressurizesbur service and subject t)ARE MR0175/ISO 15156
requirements

(i) To verify dimensions are as shown on approved drawings
() To check dimensional tolerances and alignment of mating surfaces

(k) To witness pressure and prdo&d testing of equipment and unit as specified
in thefabrication procedures.

() To witness final testing and functional testing of subassemblies and completed
units, asspecified in the fabrication procedures.

(m) To verify all purged and pressurized systems, motor controllers, SCR banks,
consolesand instumentation and control panels are in compliance with approved

drawings.
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(n) To carry out other inspections as agreed upon during prefabrication meeting

(o) To review and approval final manufacturing Data Book and issue final survey
report orcertificateand confirm compliance with approved drawings.

2.4
For category 2 equipment, manufacturers' certificate containing the following data is to be

submitted

(A) Equipment specification

(B) Statement to confirm that their products are designed, manufacimekdested in
accordancevith the recognized codes and standards, and the requirementsR&rthis
(C) Operating limitation of the equipment

(D) Test record

2.5
Equipment of production and process systems are to be tested in accordance with theyfollowin

(A) Pressure vessel
(a) Each vessel is to be subjected to a hydrostatic test which at every point in the
vessels at least equal to 1.3 times the maximum allowable working pressure.
(b) For pressure vessels that cannot be hydraulically tested, a pieei@sta¢qual to
1.1times the maximum allowable working pressure is to be performed.

(B) Pumgs:
(&) A hydrostatic test is to be performed at a minimum of 1.5 times the design
pressure.
(b) A performance test of the pump is to be performed.

(C) Compressa:
(&) A hydrostatic test is to be performed at a minimum of 1.5 times the design
pressure.
(b) A performance test of the pump is to be performed.
(c) A leakage test is to be performed. Each compressor intended for toxic or
flammable gaservice is to be pressamed with an inert gas.

(D) GasTurbines:
(&) A hydrostatic test is to be performed at a minimum of 1.5 times the design
pressure.
(b) A performance test of the pump is to be performed.
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(E) PipingSystems

(@) A hydrostatic test is to be performed at 1.5 times dbsign pressure or 3.5
kg/cnt, whichever is greater.
(b) For all joints including welds, a leakage test is to be performed with uninsulated
andexposed
(c) Where it is necessary to perform a pneumatic leak test, the test pressure is to be
1.1times the dsign pressure.

(F) Generators aniotors
(a) Check windings for dryness. It is recommended that space heating be operated for
asufficient time prior to stastip to assure dryness.
(b) Measurement of stator insulation resistance to the motor or genesaer is to
be made with an instrument applying a minimum of 600 V across the insulation. The
suggestedminimum insulation resistance is 2\M and new or rebuilt machines
should providet least 10 MV in insulationresistance readings.
(c) If generators are to be operated in parallel, check their phase rotation and the
synchronizingeircuits for proper operation.
(d) Check motor starter overload relay heater elements for proper sizing.
(e) Check circuit breaker trigettings and fuse sizes.
(f) Jog motors to check for proper direction of rotation, but only after uncoupling any
loads which might be damaged by reverse rotation.
(g) Check mototo-load and generatdo-prime mover alignments.
(h) Perform an insulation g€ of all electrical circuits to verify that cables are not
damagediuring installation.
() Verify all components are properly grounded.
() After motors and generators are started, check for abnormal line currents,
vibration, anchigh bearing temperatwse
(k) Witness fullload heat run and saturation curve tests for the first unit of a
particulardesign.

(G) Switchboards
(a) Check all busars for correct sizing and spacing.
(b) Check all components for correct voltage and current rating.
(c) Verify all canponents are properly grounded.
(d) The various circuits of switchboard and panelboard assemblies are to be tested by
conductingdielectric strength test and insulation resistance measurements.
(e) Satisfactory tripping and operation of all relays, cootacand various safety
devices ig20 be demonstrated.

(H) Instrumeng andControl Systens:
(a) Witness calibration of all pressure, level and temperature switches necessary for
functioningof controls in accordance with safety analysis function evaluatiamscha

(b) Review calibration records of all other instruments.
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(c) Verify all instruments used as presstegtaining parts have correct pressure
ratings.
(d) Verify all electrical/electronic instruments to be installed in a hazardous location
aresuitable r that environment.
(e) Verify all electrical/electronic instruments are properly grounded.
(f) Verify all electrical circuits are installed in a fahfe type, that is, all circuits in
normalworking state are to be electrically continuous, and-cmrinuous when in
an abnormastate.
(g) Check logic functions with normal voltage applied to the control circuits, but
preferablywith the power circuits not energized.
(h) Check each sensor and end device individually for proper operation before
incorporatng them into the system.

2.6

The following codes may be adequately referred for the testing methods.

System or Equipment

Code

Pressure Vessels

ASME Section VIII Div.1 or VIII 2

Storage Tanks API Std. 620
Pumps API Std. 610
Compressors API Std. 6.7, 618, 619
Gas Turbines API Std. 616

Piping Systems

API RP 14E, ASME B31.3

Electrical Systems

API RP 14F

Instrument and Control Systems

API RP 554

3 Onboard Tests

Onboard installation tests of all production and process systems are tofieel vogrtheSurveyor
and are to be in accordance WARKRS agreed test procedures. The followisigrveys are to be
carried out in attendance of the Surveyor

(A) Pressure and leak tests for piping systems and equipment
(B) Functional tests for purging sgshs
(C) Functional tests for utility systems such as power generators, process support facilities,
instrumentair systems, cooling water systems, etc.
(D) Functional tests for fire fighting and safety systems such as fire pumps, fixed fire fighting
systemsportable fire extinguishers, lifesaving equipment, etc.

Rules for Building and Classing Floating Production Installations (FPI Rules)

ACS

251



Part 10 Production and Process Systems
Chapter 1 General

Section 6 Classification Surveys During Construction
(E) Functional tests for detection and alarm such as fire detection systems, gas detection systems,
fire and gas panel, ESD systems, etc.
(F) Functional tests for process systems such as flarensysiastrumentation and control
systemssafety shutdown valves, process components, etc.

4 Start -up Procedure s

Air or other fluid is to be displaced from the process systems prior teugtafthe Surveyor is to

be permitted access to suitable vantgments to verify that the startup procedures are
satisfactorily accomplished. The Surveyor is to observe the facilities operating at the initial
production capacityor at least a 12 hour period. As applicable, the Surveyor is also to observe
the facilities operatingat various capacities under various conditions.
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SECTION 7 General Considerations

Hydrocarbon processing systems and associated equipment are to be designed to minimize the
risk of hazards to personnel and property caused by potentatshto safety, with considering
the followings:

(1) Prevent an abnormal condition from causing an upset condition

(2) Prevent an upset condition from causing a release of hydrocarbons
(3) Safely collect and dispose of hydrocarbon gasses and vaporgsdeleas
(4) Prevent formation of explosive mixtures

(5) Prevent ignition of flammable liquids or gases and vapors released
(6) Limit exposure of personnel to fire hazards

General arrangement of production and process systems is to show items spetii2® snd
construction for fire protection.

Structure that supports production facilities or forms an integral part of the equipment is to be
designedo a recognized standard. Plans and calculations are to be submittedSoeview.
Process liquid weigts and dynamic loads due to installation motions and other loads, such as
wind imposed loads, are to be considered.
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Chapter 2 Design of Process System

SECTION 1 General

1
Process systems are to be arranged so that one single maloperation or mfificiot lead to
critical situations for personnel or the unit.

2
Due consideration is to be given to the well fluid properties, such as presence of hydrogen sulfide,
carbon dioxide, etc., for selection of materials.

3
Equipment and piping of procesgstem are to be designed with considering maximum pressure
and temperature that may occur during operation, and corrosion property. In addition, the effects
of operational conditions such hydrate formation, water hammers and slug are to be taken into
accaunt.
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SECTION 2 Layout

1 General

1.1
Machinery and equipment are to be arranged in accordance with APl RP 14J.

1.2
Equipment items that could become fuel sources in the event of a fire are to be separated from

potential ignition sources by space sapian, firewalls or protective walls. The following mbg
referred for fuel sources and ignition sources.

Ignition Source Fuel Source

Fired vessels, Electrical equipment, Combustion | Wellheads and manifolds, Process piping,
engines, gas turbines, Waste heat recovery Separators, Scrubbers, Risens pipelines,
equipment, Living quders, Mobile phones, Flares, | Vents, Gas compressors, Liquid hydrocarbo
Lighting, Welding machines, Spark producing han| pumps, Drains, Heat exchangers, Fuel tanks
tools, Grinding machines, Portable computer, Cutt Hydrocarbon storage tanks

machinery or torches, Cameras, Static electricity

1.3
For the overall safety of personnel and unit, the followings are to be considered in design:

(A) Separation of noihazadous areas from those classified as hazardous areas
(B) Minimizing the likelihood of uncontrollable releases of hydrocarbon to the
environment
(C) Minimizing the spread of flammable liquids and gases which may result in a
hazardougvent and facilitatingapid removal of any accumulations
(D) Minimizing the probability of ignition
(E) Minimizing the consequences of fire and explosions
(F) Preventing fire escalation and equipment damage
(G) Providing for adequate arrangements for escape and evacuation
(H) Effective emergency response
() Protection of safety systems, critical systems from damage
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(J) Equipment arrangements are to provide access for inspection and servicing and safe
meansof egress from all machinery spaces.

14
In case of a fire onboard theit, the means of escape is to permit the safe evacuation of all

occupants to a safe area, even when the structure they occupy can be considered lost in a
conflagration.

2 Emergency Shut down (ESD) Stations

Station for activation of the ESD system famplete platform shutdown should be located as
follows:

(1) Helicopter decks

(2) Exit stairway landings at each deck level

(3) Boat landings

(4) At the center or each end of a bridge connecting two units
(5) Emergency evacuation stations

(6) Near the maimxits of living quarters

3 Wellhead Areas

3.1
Wellhead areas are to be separated or protected from sources of ignition and medusuaigal

3.2
"A-0" firewalls around wellheads are to be used to provide protection from potential uncontrolled

flow from wellheads with shiih pressures exceeding 42/égr.

4 Storage Tanksand Slop Tanks

For crude storage tanks, slop tanks, and low flash point flammable liquid storage tanks (flash
point of 60°C or less) are to be separated from machinery spacegesspaces, and other
similar source of ignition spaces by pump rooms, ballast tanks or cofferdams. The minimum
distance betweerthe two bulkheads of cofferdam is to be sufficient for safe access and
inspection.
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5 Fired Vessels

51
Fired vessels, suchs glycol reboilers, hot oil heaters, etc., are to be installed away from

wellheadsand other hydrocarbon processing and storage equipment. If it is not be possible to
comply to the above requirement, particularly when the space of the process areeis lim
causingfired vessels to be located in the unfired process areas, then the fired vessel is to be
surroundean all sides by a minimum of “A" class firewall.

5.2
For direct fired vessels such as produced fluid heater treater that is considerad fisthand
ignition source, a minimum of "A" rated firewall is to be provided as describedih above
regardlessf where the unit is installed within the production or process areas.
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SECTION 3 Separator Systems

1
The separators are to have guéint capacity to separate the components of the well stream, and
effective means for removal of sand and water.

2
Design of separator and separator control system shall include consideration for list and rolling of
the unit, where relevant.

3
The sepaators are to comply with relevant requirement$0r8.2and10.3.4
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SECTION 4 Gas Treatment and Compression

Systems

1
Liguid scrubbers with mist pad are to be installed immediately upstream of gas compiidssors.
compressor is to be tripped or atlvese protected if liquid levels reach an unacceptable level
within an upstream scrubber.

2
Scrubbers are to comply with requirement4@3.2

3
Gas coolers in systems with significant pressure differential between the gas and cooling medium
side area be fitted with quick acting relief devices in accordance with API RP 521.

4
Compressor seal systems are to be monitored for leakage. The compressor is to be automatically
tripped and depressurised if unacceptable leaks or other malfunctions are detected

5
Location of vent points from the glycol regeneratiodboder is to include consideration of
emissionof harmful substances and their effect on personnel.
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SECTION 5 Piping Systems

Process piping design, selection of valves, fittings and flaages$o be in accordance with API
RP 14E, ASME B31.3 and other recognized standards.

Sections of piping systems that can be isolated with block valves are to be provided with thermal
relief valves with set point at 120% of design pressure to protegipigy from overpressure
caused by solar heating or exposure to fire.

3 Flexible Hoses

3.1
Hose assemblies may be installed between two points where flexibility is required and is to be
type approved bACS.

3.2
Hoses carrying flammable fluids are immcorporate a single, double or more closely woven
integralwire braid or other suitable material reinforcement.

3.3

Hoses carrying flammabile fluids are to be of-fiesistant type.

4 Plastic Pipe s

4.1
Plastic pipsareto comply withACS Rules foClassification of Vessels

4.2
Plastic pipe used in the piping systems for conveying hydrocarbon fluid is to be Level 1 of fire
endurance.
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SECTION 6 Electrical Systems

Electrical systems are to comply wBHl of these Rules.

Rules for Building and Classing Floating Production Installations (FPI Rules) ACS

261



Part 10 Production and Process Systems
Chapter 2 Design of Process System

Section 7  Control Systems

SECTION 7 Control System s

Control systems are to comply withart 9 of these Rules addition to requirements in this
Section

The process control system used to maintain process variables within normal operating ranges is
to be capable of accommodating a reasonable rahgénormal or transient conditions without
creatingan upset condition.

Essential process parameters such as flow rate, pressure, temperature and liquid level are to be
automatically monitored and controlled, and the abnormal conditions are to bedlaith
visualand audible devices.

Computerbased Systems are to comply with the following:
(1) The control system is to be totally independent of the alarm and monitoring system.

(2) Where computers are utilized for monitoring, alarm and cont®lattangements are
to be suchthat a fault in one of these functions will not impair the capability of other
functions.

(3) The computer system for monitoring alarms and control is to include redundancy
arrangementsn order to maintain continued operatiof the hydrocarbon process
system.
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SECTION 8 Safety Systems

1
The safety system is to be provided with two levels of protection to prevent or minimize the
effects of an equipment failure within the process. The two levels of protection are to be
independentof the control devices used in normal process operation. The two levels are to be
provided byfunctionally different types of safety devices wider spectrum of coverage. The two
levels are to becategorized by primary and secondary and to comply With RP 14C,
paragraph 3.4.

2
The emergency shutdown system for process systems is to be provided in accordab@e \®ith
and API RP 14C, Appendix C.

3
Safety Analysis Tables (SAT) and Safety Analysis Checklists (SAC) for each process component,
in accadance with APl RP [4C, are to be submitted\@S.

4
Safety Analysis Function Evaluation (SAFE) Charts, in accordance with APl RP 14C, are to be
submitted tAACS.
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SECTION 9 Emergency Shutdown System

An emergency shutdown (ESD) system with manualoststis to be provided to shut down the
flow of hydrocarbon from all wells and pipelines, and to terminate all production and injection
activitiesof the facility.

The emergency shutdown system is to be automatically activated by:

(1) The detection oan abnormal operating condition by flowline pressure sensors and
sensors oany downstream component through which the pipeline fluids flow;

(2) The detection of fire in the wellhead and process areas;

(3) The detection of combustible gas at a 60% levii@fower explosive limit (LEL)

(4) The detection of hydrogen sulfide,&) gas at a level of 50 ppm.

The emergency shutdown system is to be able to be activated at the locatioadspeliX.2.22.

Emergency shutdown stations are to be identifig shutdown function, and shutdown position
isto be clearly indicated.

Emergency stopping devices are to function independently and be able to operate after the loss of
main power.

In cases where emergency stopping devices are put into actidheangeration of production
systemcomponents are stopped, such components are not to automatically restart before manual
resetis made.

Emergency shutdown valves for flowlines and pipelines are to be located as far away from the
unit as practical.
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SECTION 10 Pressure Relieving and
Hydrocarbon Disposal Systems

Pressure relief valves are to be installed to protect all pressure vessels and equipmaverdrom
pressurization. Pressure relief valves are to be sized and installed in accordance withb2@1 RP
and ASME Section VIII, Division 1 Appendix M.

Pressure relief valves in hydrocarbon gas service are to discharge to one or more closed relief
headers for atmospheric discharge at either a flare or vent. Such flare or vent discharges are to
meet therequirements 010.2.10/6

Pressure relief valves in liquid hydrocarbon service are to discharge to a tank, pump suction or
closed drain system.

The use of rupture discs is limited to the following:

(1) In gas or gas/liquid service, rupture disasyrbe utilized only as backup to pressure
relief valves and they are sized for the maximum relieving conditions.

(2) In liquid service, rupture discs may be utilized only as backup to pressure relief valves
that aresized for the maximum relieving conditi. They may be installed as primary
relief devices fomonflammable, norhazardous liquids at relieving pressures no greater
than 1.0 MPa.

Vapor Depressurizing systems are to comply with the following:

(1) An emergency vapor depressurizing systenmtoide provided for all equipment
processing lighhydrocarbon with operating pressures of 1.75 MPa and above

(2) To gain rapid control of a situation in which the source of a fire is the leakage of
flammable fluids from the equipment to be depressurizdte equipment is to be
depressurized to 0.7 MPE cases where the equipment is handling high pressure and
large inventories of hydrocarboand depressurizing to 0.7 MPa is impractical, it is
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acceptable to depressurize to 50% of thguipment design pregre if such
depressurization is achieved within 15 minutes. Equipmeta designed with ample
margin of safety to prevent the vessel from failing due to overheating.

6

Flares and Vents are to comply with the following:

(1) Flares and vents for hydraban gas disposal are to be located with respect to
prevailingwinds. This is to limit exposure of personnel, equipment to vented gas, flare
exhaust, or flameadiation.
(2) Worstcase atmospheric conditions are to be used for radiation and gas dispersion
calculations.Flame radiation calculations are normally to assume a strong wind as a
worstcase conditionDispersion calculations are normally to assume still air and low
vent velocity as a worstasecondition.
(3) When a venting system is selecteddisposal of hydrocarbon vapors, a vent snuffing
systemis to be provided to extinguish vented gases, should they ignite.
(4) The flare system is to be provided with means for purging sufficiently (below 5% of
oxygencontent) before ignition to preventmgsion inside the flare system.
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SECTION 11  Spill Containment, Open and
Closed Drain Systems

1 Spill Containment

1.1
Spill containment is to be provided in areas subject to hydrocarbon liquid or chemicakaphls,
as areas around process vessels stiothge tanks with drain or sample connectignsnps,
compressors, engines, glycol systems, oil metering units, and chemical sieage

1.2

Where equipment is protected by a fixed foam fire extinguishing system, a minimum of 150 mm
coaming is to b@rovided.

2 Open drain piping

2.1
Each containment area, as well as any other plated deck or skid area subject to rairoilaer or
liquid accumulation, is to be equipped with drains connected to an open drain system, and
installed and located so asprevent the accumulation of standing liquid.
2.2
Open drain piping is to be salfaining with a slope of not less than 1:100. Lines are tsiZsa
for gravity drainage without backup or overflow.
2.3
Cleanouts or flushing connections are to be pedifibr removal of sediment or solids frapen
drains subject to potential blockage.
2.4
Open drains are to be piped to convey the fluids, by gravity or pumping, to oily water treatment
or final disposal location.
2.5
Drains from classified and unclassd areas are to be separate.
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3 Closed drain systems

3.1
The drain vessel is to be provided with pressure relief valves, which are to be sized taheandle
maximum flow of gas or liquid that could occur under blocked outlet condition.

3.2
Drains or liqiid relief from vessels containing nooxic, nonflammable liquids, may be
connectedto an unclassified open drain piping system if the open drain system is sized to
accommodaténese additional drains.
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SECTION 12 Packaged Process Units

1 Skid Structur es

1.1
The skid structure is to be sufficiently rigid to support the mounted equipment and pipirg and,
required, to permit lifting during shipment without damage to the equipment or piping.

1.2
Structural design calculations for skid units with a eenf gravity height of more than 1.5 o,

a maximum operating weight in excess of 10 tons, calculated in dry conditions, are to be
submitted toACS for review.

2 Drip Pans

2.1
Drip pans are to be provided to contain liquid spills and leaks from shichted equipmerdand
piping, and to drain the liquid with adequate slope into open drain systems.
2.2
A minimum 150 mm coaming around the entire perimeter of a skid is to be provided.
2.3
Spill containment with less than 150 mm coaming arrangemenbject to speciatonsideration.
2.4
Calculations showing sufficient spillage containment for the skid are to be submif€Stfor
verification.
2.5
Skid beams that extend above the drip pan may be considered as a part of the coaming, provided
that he drip pan is sealelded to the skid beams.
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Chapter 3 Process System Equipment

SECTION 1 Application

This Chaptemprovides requirements for process equipment that are typically utilized in the unit.
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SECTION 2 Pressure Vessels

1
Pressure veskeare to be designed, constructed, and tested in accordance with the ASME Boiler
and Pressure Vessel Code Section VIII Division 1 or Division 2 or other recognized standards.

2
Low melting point or brittle materials such as cast iron, aluminum, brappet; or fiberglass,
arenot to be utilized in pressure retaining parts of vessels containing flammable or toxic fluids.

3
Supports and insulation of vessels subject to change in temperature are to be designed to
accommodatéhe resulting thermal movemien
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SECTION 3 Heat Exchangers

Process heat exchangers with a design pressure in excess of 0.1 MPa and handling flammable
fluids are subject to the requirementsléf3.2and the following applicable requirements:

Tubular heat exchangers are to comypith applicable sections of ASME Boiler and Pressure
Vessel Code Section VIII, Division 1 or Division 2, TEMA Standards or API Std. 660.

Plate and frame exchangers may be employed for handling flammable liquid, with the following
restrictions:

(i) Sakty or protective devices are to be provided as required in accordance with of API
RP 14CAppendix A, A10.

(i) Each exchanger is to be provided with an exchanger enclosure, protective wall, shield
or similarbarrier, capable of containing spray in cabgasket leakage during operation.

(iii) Each exchanger is to be provided with spill containment and drain capable of
handling a liquidelease of at least 10% of the maximum flammable stream flowrates.

Air-cooled heat exchangers are to comply with 8. 661.
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