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PART I. GENERAL REGULATIONS FOR TECHNICAL SUPERVISION

1 DEFINITIONS AND ABBREVIATIONS

Terms, definitions and explanations relating to the
general terminology used in the normative documents of
Russian Maritime Register of Shipping (hereinafter
referred to as "the Register") are given in Part I "General
Regulations for Technical Supervision" of the Rules for
Technical Supervision during Construction of Ships and
Manufacture of Materials and Products for Ships.

For the purpose of the present Rules for the Oil-and-
Gas Equipment of Floating Offshore Oil-and-Gas
Production Units, Mobile Offshore Drilling Units and
Fixed Offshore Platforms (hereinafter referred to as "the
Rules"), the definitions given in 1.2, Part I "Classifica-
tion" of the Rules for the Classification, Construction and
Equipment of Mobile Offshore Drilling Units and Fixed
Offshore Platforms (hereinafter referred to as "the
MODU/FOP Rules"), in 1.2, Part T "Classification" of
the Rules for the Classification, Construction and
Equipment of Floating Offshore Oil-and-Gas Production
Units (FPU) (hereinafter referred to as "the FPU Rules")
and the following definitions and abbreviations (unless
expressly provided otherwise in particular parts of the
Rules) have been adopted.

1.1 DEFINITIONS

1.1.1 Drilling instrument is a drill string
comprising drill pipes, drill collars and its tooling
components, a downhole drill stem assembly and rock
destruction tool.

Drilling derrick is a metallic structure over a
wellhead used for installation of a block-and-tackle
system, top drive, gear kit for round-trip operation and
setting of drill pipe stands.

Drilling swivel is an arrangement for holding
suspended a rotating drilling instrument with simulta-
neous admission of flushing fluid into the string during
drilling and flushing out of the well. The swivel consists
of two groups of components, one is non-rotating and
connected to a block-and-tackle system and another is
rotating and connected to a drill pipe string.

Drawworks is a winch designed to provide a set
load on a rock destruction tool, to feed a drill string on
the bottom of the well being drilled out, to trip the drill
string when making a connection, changing the rock
destruction tool and downhole motors, to extract the
core, to run in a casing string during well casing and
cementing, and also to trip various equipment when
carrying out control, instrumentation and workover.

Drilling rig is a system of drilling machines,
machinery, equipment and structures, which provides
performance of full complex of operations on well
construction with the use of a drilling instrument.

Flowline is piping, which directs well fluids
from wellheads to a manifold or the first process vessel.

Gear kit for round-trip operation is a
set of machinery located on a drilling derrick and drilling
floor, which includes an automatic elevator, a mechanism
for stand catching, raising and setting, racks and
setbacks. It is designed for mechanization of making-
and-breaking the pipes, setting and extending the stands
during the round-trip operations.

Manifold is a piping system with the required
shut-off, regulating and safety fittings, which is arranged
in such a way that the fluid from one or more sources
may be selectively directed to various process systems.

Pressure pipeline is a producing/injection
line, booster pipeline or piping via which a fluid under
overpressure is transferred.

Oil-and-gas equipment means the equip-
ment designed for drilling, production, field development
and transportation of well fluids.

Hazardous production facility means
works or their shops, sections, areas and also other
production facilities specified in Appendix 1 to Federal
Law No.116-®3 "On Industrial Safety of Hazardous
Production Facilities".

Treatment (preliminary processing)
means the well fluid treatment performed to remove
impurities and impart the property to the well fluids
required for the following safe storage, transportation
and application, as well as the separation of individual
components and fractions.

Customer is a direct user of the Register services
or products, which are under the Register technical
supervision or subject to the Register inspections during
their design, manufacture, application and utilization.

Recognized standard is a standard or
another normative and technical document, which is
recognized by the Register as acceptable for application
to provide the confirmation of compliance with the
requirements stipulated in the contract specification/
technical specifications by a customer and meets the
requirements of the Register rules.

Industrial safety of hazardous pro-
duction facilities is a security of individual and
social vital interests against the accidents at hazardous
production facilities and their consequences.
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Blowout preventer is a device installed at the
wellhead to contain well-bore pressure either in the annular
space between the casing and the tubulars or in an open
hole during drilling, completion, testing or workover.

Blowout equipment is a system of equip-
ment designed for oil and gas wellhead sealing during
well construction or repairs in order to provide safe work
performance, prevent blowouts and oil spouters, con-
serve mineral resources and protect the environment.
Blowout equipment includes preventers, manifolds and
monitoring and control system.

Top drive system is a movable rotary mechan-
ism fitted with a set of equipment and arrangements for
round-trip operation and designed for rotation and making a
connection during drilling, for making-and-breaking of the
drill and casing pipes during round-trip operations, and for
admission of flushing fluid into a drill string.

Control system of blowout equipment
is a system intended to provide the remote control of the
preventer hydraulic drives, as well as a mechanical drive
to be used as a back-up device.

Tripping complex is a complex, which
includes a drawworks, rigging system, gear kit for
round-trip operation and is designed for tripping and
holding suspended a drill string, casing pipes and
instrument during well construction.

Block-and-tackle system is the load-
carrying component of a drilling unit in the form of a

tackle consisting of a fixed crownblock and travelling block
with a hook or an automatic elevator for pipe suspension.

Technical maintenance is a set of opera-
tions or an operation for maintenance of the product
(equipment) operability during intended use, storage and
transportation.

Process system is a system of oil-and-gas
equipment for production, gathering, treatment and
transportation of well fluids.

Fluid is gas, vapour, liquid or their mixture
transferred via piping systems of oil-and-gas equipment.

1.2 ABBREVIATIONS

BOP - blowout preventor.

FOP - fixed offshore platform.

FPU — floating offshore oil-and-gas production unit.

IEC — International Electrotechnical Commission.

MODU — mobile offshore drilling unit.

Register Nomenclature — Nomenclature of Items of
the Register Technical Supervision of the FPU/MODU/
FOP Oil-and-Gas Equipment.

RHO - Register Head Office.

The other most frequently used abbreviations typical
for international practice are given in Appendix 1.

2 APPLICATION

2.1 GENERAL

2.1.1 The requirements of the Rules apply to the oil-
and-gas equipment installed on floating or fixed offshore
oil-and-gas structures: floating offshore oil-and-gas produc-
tion units (FPU), mobile offshore drilling units (MODU),
fixed offshore platforms (FOP), and also on drilling vessels
(hereinafter all together referred to as "FPU/MODU/FOP").

2.1.2 The Rules have been developed in addition to
the MODU/FOP Rules and the FPU Rules.

2.1.3 The requirements of the Rules refer to the
following:

list of documentation for oil-and-gas equipment at
review of the FPU/MODU/FOP designs;

classification of FPU/MODU/FOP to confirm the
compliance of their oil-and-gas equipment;

list of the nomenclature of items and the procedures for
the Register technical supervision of the oil-and-gas equipment;

systems and equipment for well drilling;

systems and equipment for production, gathering,
treatment and transportation of well fluids;

functional components of oil-and-gas equipment and
safety assessment of FPU/MODU/FOP during operation
of oil-and-gas equipment.

2.1.4 The Rules apply during design, manufacture,
operation and confirmation of compliance of FPU/
MODU/FOP with regard to the set level of oil-and-gas
equipment safety, prevention of environment pollution
when performing operations on drilling, production,
gathering, treatment and transportation of well fluids, as
well as assessment of risks of the relevant critical events.

2.1.5 The Rules establish additional descriptive
notations in the FPU/MODU/FOP class notation, which
may be assigned to these objects if their oil-and-gas
equipment complies with the requirements of the Rules.

2.1.6 The Rules may be used by all the organizations
and manufacturers, which activities are associated with the
FPU/MODU/FOP design and construction, exploration,
construction and development of hydrocarbon fields on the
continental shelf irrespective of their departmental affilia-
tion and form of ownership. In case the manufacturer or
organization has decided to apply the Rules on a voluntary
basis, all the requirements of the Rules shall be met.
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2.1.7 The Rules may be applied to the FPU/MODU/
FOP oil-and-gas equipment manufactured without the
Register technical supervision with regard to the given
equipment for the purpose of survey, confirmation of
compliance and technical supervision of given equip-
ment in service.

2.1.8 The FPU/MODU/FOP oil-and-gas equipment
manufactured and installed according to other rules and
standards may be approved by the Register in case the
data is provided confirming that they are as efficient as
required by the Rules.

2.2 REQUIREMENTS OF NATIONAL SUPERVISORY BODIES

2.2.1 The fulfilment of the requirements of the Rules
does not discharge of meeting the requirements of the

national supervisory bodies for the oil-and-gas equip-
ment used for the drilling, production, processing and
transportation of hydrocarbons on the sea shelf, includ-
ing the equipment installed on FPU/MODU/FOP, at the
stages of design, manufacture, confirmation of compli-
ance, mounting, welding, testing and operation of this
equipment.

2.2.2 The Rules take into account the requirements
of the following documents:

.1 federal legislation:

Federal Law No. 116- @3 "On Industrial Safety of
Hazardous Production Projects" of July 21, 1997, as
amended;

Federal Law No. 184-®3 "On Technical Regulation"
of 27 December, 2002, as amended;

.2 normative and technical documents of the
RF executive authority, which carries out supervision
of industrial safety (Rostekhnadzor).

3 GENERAL REQUIREMENTS FOR TECHNICAL SUPERVISION

3.1 GENERAL

3.1.1 The technical supervision of the FPU/MODU/
FOP oil-and-gas equipment includes verification of its
conformity to the Register requirements:

during review and approval (agreement) of technical
documentation;

survey of items of technical supervision at the stages
of manufacture, mounting, service, as well as moder-
nization and repairs.

3.1.2 The Register activities during review of
technical documentation, technical supervision during
manufacture, mounting and operation of oil-and-gas
equipment are carried out on the basis of contracts with
the customers.

3.1.3 The items of the Register technical supervision
and the technical requirements thereto are determined by
the Rules and listed in the Register Nomenclature (refer
to Section 7). The Nomenclature omits the items relating
to oil-and-gas equipment components and previously
included into the Nomenclature of Items of the Register
Technical Supervision as the items, which provide the
FPU/MODU/FOP navigation safety, safety of life at sea
and prevention of marine environment pollution (refer to
Appendix I, Part I "General Regulations for Technical
Supervision" of the Rules for Technical Supervision
during Construction of Ships and Manufacture of
Materials and Products for Ships).

3.1.4 During technical supervision of oil-and-gas
equipment, the Register may permit the use of normative
and technical documents of foreign classifiction socieies,

other recognized national and international rules and
standards.

3.1.5 Manufacture of oil-and-gas equipment and its
mounting shall be carried out in compliance with the
technical documentation approved by the Register.

3.1.6 In other respects the general regulations for
technical supervision of the FPU/MODU/FOP oil-and-
gas equipment shall comply with the requirements of
Section 2, Part I "General Regulations for Technical
Supervision" of the Rules for Technical Supervision
during Construction of Ships and Manufacture of
Materials and Products for Ships.

3.2 SERVICES RENDERED DURING TECHNICAL
SUPERVISION

3.2.1 During technical supervision of the FPU/
MODU/FOP oil-and-gas equipment the Register per-
forms:

review of technical documentation (refer to Sec-
tion 5) and provides a conclusion on the possible
introduction of additional descriptive notations in the
FPU/MODU/FOP class notation, which confirm the
compliance of their oil-and-gas equipment with the
requirements of the Rules (refer to Section 6);

approval of single types of oil-and-gas equipment
with issue of a Certificate of Conformity (refer to 8.1,
8.2.1 to 8.2.4);

recognition of manufacturers of oil-and-gas equip-
ment and materials therefore with issue of a Recognition
Certificate for Manufacturer (refer to 8.3);
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approval of welding consumables and welding
procedures with issuing a Certificate of Approval for
Welding Consumables, Welding Procedure Approval
Test Certificate and certification of welders (refer to
8.1, 8.2.5 and 8.2.6);

recognition of testing laboratories with issue of a
corresponding certificate (refer to 8.4);

technical supervision of oil-and-gas equipment
during the FPU/MODU/FOP construction;

technical supervision of the FPU/MODU/FOP oil-
and-gas equipment in service.

3.2.2 Upon the results of the technical supervision
the Register issues to the items of technical supervision
the following documents in the set form, which certify
the compliance of the item of technical supervision to the
Register requirements, as well as its manufacture
(construction) under the Register technical supervision.

Certificate of conformity for a par-
ticular material or product (C, C3) is a
document certifying the conformity of the particular

materials, products or groups of products with the require-
ments of the Register rules and normative documents;

Type Approval Certificate (CTO) is a
document certifying the conformity of types of products
or groups of products with the requirements of the
Register rules;

Recognition Certificate for Manu-
facturer (CIIHW) is a document certifying the
recognition by the Register of the firm as manufacturer
of materials and products for ships subject to the Register
technical supervision;

Certificate of Approval for Welding Consumables
(COCM) and Welding Procedure Approval Test Certifi-
cate (COTIIC).

3.2.3 The basic requirements for issue and the period
of validity of the Register Certificates shall comply with
Section 3, Part I "General Regulations for Technical
Supervision" of the Rules for Technical Supervision
during Construction of Ships and Manufacture of
Materials and Products for Ships.

4 REQUESTS AND CONTRACTS ON TECHNICAL SUPERVISION

4.1 To carry out works specified in 3.2.1, a firm shall
apply to the Register with a written request to carry out
technical supervision and to guarantee payment of the
Register services, reimbursement of the Register ex-
penses, as well as with the confirmation of familiariza-
tion and agreement with the General Conditions for
Rendering Services (Carrying Out of Work) by Russian
Maritime Register of Shipping, which are constituent and
integral part of all the contracts concluded by the
Register.

4.2 The request shall provide the information to an
extent sufficient for review and execution thereof.

4.3 Upon reviewing the request depending on the
particular conditions of the future technical supervision
(scope and item of supervision, duration, etc.), the
Register, being guided by the regulations in force,

decides on the necessity to conclude a contract on
technical supervision or carries out technical supervision
based on the request without concluding the contract.

4.4 The contract on technical supervision of the
Register, which is compiled as the single document,
specifies the items of technical supervision and regulates
mutual relations, rights and responsibilities of the parties
in the course of the Register technical supervision during
construction of FPU/MODU/FOP and manufacture of
materials and products for oil-and-gas equipment.

The contract specifies cost of technical supervision,
procedure and terms of payment. Where technical
supervision is carried out based on the request, without
concluding the contract, works are paid and expenses
reimbursed according to the invoices made out by the
Register.
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5 TECHNICAL DOCUMENTATION

5.1 GENERAL REQUIREMENTS

5.1.1 Prior to commencement of technical supervision
of the FPU/MODU/FOP design, construction and/or
operation with regard to oil-and-gas equipment, technical
documentation shall be submitted to the Register for
consideration in the amount sufficient to make sure that
the requirements of the Rules on the given equipment,
materials and products therefore, as well as the quality of
rendered services specified in 8.4 are fully met.

5.1.2 Amendments made in the technical documen-
tation approved by the Register and dealt with the
components and structures covered by the requirements
of the Rules shall be submitted to the Register for
approval prior to their implementation.

5.1.3 Technical documentation for oil-and-gas
equipment may be submitted to the Register as one of
the following alternatives depending on a design stage:

substantiation of investments in the FPU/MODU/
FOP construction, particularly as the part of a project of
field construction on the continental shelf;

FPU/MODU/FOP technical design or feasibility study
(project) of field construction on the continental shelf;

FPU/MODU/FOP detailed design, process docu-
mentation and a project of repair-and-renewal operations;

normative and technical documents, specifications,
process procedures, as well as schedules of processes and
operation of oil-and-gas equipment;

technical documentation for oil-and-gas equipment
components, certificates and operating instructions.

5.1.4 For the rest the general regulations for review
of the technical documentation by the Register shall
comply with the requirements of Section 3, Part II
"Technical Documentation" of the Rules for Technical
Supervision during Construction of Ships and Manufac-
ture of Materials and Products for Ships.

5.2 TECHNICAL DOCUMENTATION OF THE FPUMODU/FOP
OIL-AND-GAS EQUIPMENT

5.2.1 Prior to commencement of the FPU/MODUY/
FOP construction, technical documentation for oil-and-
gas equipment shall be submitted to the Register for
review and approval in the amount specified in Section 4,
Part I "Classification" of the MODU/FOP Rules and in
Section 3, Part I "Classification" of the FPU Rules to the
extent as it may be applied to the oil-and-gas equipment.

5.2.2 The technical documentation for oil-and-gas
equipment shall, in addition to 5.2.1, include:

engineering certificates;

technical conditions and specifications;

test programmes and results;

plan of workmanship inspections of oil-and-gas
equipment mounting and tests;

installation manuals;

operating and maintenance manuals;

analysis of risks and actions on provision of safe
operation.

5.2.3 Review of technical documentation by the
Register at the design stages of the FPU/MODU/FOP oil-
and-gas equipment is confirmed by the Register conclu-
sion letters for design stages or for an oil-and-gas
equipment project as a whole, which confirm a
possibility to introduce additional descriptive notations
in the FPU/MODU/FOP class notation. Such letters are
supplemented with the list of reviewed documentation.

5.2.4 Where necessary, a Certificate of Conformity
of the FPU/MODU/FOP project supplemented with the
list of reviewed documentation may be issued in
compliance with a contract on technical supervision.
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6 CLASSIFICATION AND DESCRIPTIVE NOTATION IN FPU/MODU/FOP CLASS
NOTATION

6.1 Classification of the FPU/MODU/FOP objects is
carried out in compliance with the requirements of
Section 2, Part I "Classification" of the MODU/FOP
Rules and Section 2, Part I "Classification" of the
FPU Rules.

6.2 The FPU/MODU/FOP oil-and-gas equipment
shall meet the requirements of the Rules and have the
relevant Certificates and other documents confirming
their compliance with the Register requirements (refer to
Section 7).

6.3 In case the structures, machinery, arrangements
and equipment of the systems used for drilling,
production, gathering, treatment and transportation of
well fluids, as well as the processes of their mounting
and FPU/MODU/FOP tests comply with the require-
ments of the Rules, the additional descriptive notations,
which define the main purpose of the oil-and-gas
equipment installed, are introduced in the FPU/MODU/
FOP class notation.

6.3.1 During manufacture, mounting and operation
of oil-and-gas equipment under the Register technical
supervision:

drilling (RS) — with a drilling rig fitted;

subsea system (RS) — with delivery of production
from underwater production systems;

subsea pipeline (RS) — with delivery (offloading) of
production via a subsea pipeline;

oil production/treatment (RS) — with an oil
production and treatment system fitted,

gas production/treatment (RS) — with a gas and
gas condensate production and treatment system fitted;

oil and gas production/treatment (RS) — with an
oil and gas joint production and treatment system fitted;

6.3.2 During manufacture and mounting of oil-and-
gas equipment without the Register technical supervision
and operation of the equipment under the Register
technical supervision:

drilling — with a drilling rig fitted;

subsea system — with delivery of production from
underwater production systems;

subsea pipeline — with delivery (offloading) of
production via a subsea pipeline;

oil production/treatment — with an oil production
and treatment system fitted;

gas production/treatment — with a gas and gas
condensate production and treatment system fitted;

oil and gas production/treatment — with an oil and
gas joint production and treatment system fitted.

6.4 For the rest the requirements for assigning the
character of classification, distinguishing marks and
descriptive notations of the FPU/MODU/FOP class shall
comply with the provisions of 6.1.

7 NOMENCLATURE OF ITEMS OF THE REGISTER TECHNICAL SUPERVISION
OF THE FPU/MODU/FOP OIL-AND-GAS EQUIPMENT

7.1 The Nomenclature of Items of the Register
Technical Supervision of the FPU/MODU/FOP Oil-and-
Gas Equipment (refer to Table 7.1) specifies the items
subject to the Register technical supervision during their
manufacture at the works, mounting and testing on FPU/
MODU/FOP and some equipment components to be
branded.

7.2 The materials and products of FPU/MODU/FOP
oil-and-gas equipment manufactured and installed under
the Register technical supervision shall be delivered to
the works, which perform the FPU/MODU/FOP con-

struction, with the certificates or other documents
evidencing their conformity to the requirements of these
Rules and/or to the standards recognized by the Register
as acceptable.

7.3 Any amendments to the Register Nomenclature
may be introduced only if agreed with the Register.

7.4 In case of the technical supervision of the FPU/
MODU/FOP constructed with use of brand-new materi-
als and components for oil-and-gas equipment, the
Register has a right to unilaterally introduce amendments
to the Register Nomenclature.
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Table 7.1
Nomenclature of Items of the Register Technical Supervision of the FPU/MODU/FOP Oil-and-Gas Equipment

The Nomenclature is presented in the form of the table comprising nine columns.

Column 1 ("Code of item of technical supervision"): identification code of the material, product, production process or software, which
consists of eight characters, are indicated.

Column 2 ("Item of technical supervision"): name of the material, product, production process is indicated.

Columns 3 to 9 ("Technical supervision of the Register"): types of technical supervision are indicated:

technical supervision performed by the Surveyor (P), document C is issued;

technical supervision performed by the firm and confirmed by the Register, document C3 is issued,;

technical supervision performed through type approval of the item of technical supervision, Type Approval Certificate (CTO), Certificate of
Approval for Welding Consumables (COCM), Type Approval Certificate for Computer Program (CTOII), Welding Procedure Approval Test
Certificate (COTIIC)) are issued.

Column 3 ("of prototype"): necessity of technical supervision of the prototype performed directly by the Surveyor (P) is indicated.

Column 4 ("type approval/recognition of manufacturer"): obligation of type approval of the item of technical supervision is indicated to be
confirmed by Type Approval Certificate (CTO), as well as necessity of recognition of manufacturer to be confirmed by Recognition Certificate for
Manufacturer (CITIN). In separate cases, at the discretion of the Register, where a single approval is given for the material or product, Certificate (C)
may be issued without issuing the document on type approval, as well on recognition of the manufacturer.

Column 5 ("document issued"): the Register document is indicated, which is issued in case of the particular type of supervision providing the
minimum permissible control for the particular material or product over fulfillment of the Register requirements.

In separate cases, at the Register discretion, types of supervision may be changed by the Register.

Column 6 ("branding"): obligation of branding of items of technical supervision is indicated.

Columns 7, 8, 9 ("mounting, application", "factory testing", "operational testing"): necessity of technical supervision during mounting,
production and operational tests performed directly by the Surveyor is indicated.

Manufacturers supply materials or products according to column 5 with the originals of the Register-issued documents C and C3 or with a
CTO copy.

Code of Technical supervision of the Register
item of Item of technical supervision
technical of type at the manufacturer during FPU/MODU/FOP
supervi- prototype | approval/ construction
sion recognition - - -
of manu- | document | branding | mounting, [ factory [operational
facturer issued application| testing testing
1 2 3 4 5 6 7 8 9
25000000 | OIL-AND-GAS EQUIPMENT
25010000 | ARRANGEMENTS, EQUIPMENT
25010100 | Drilling derrick C P P P
25010200 | Flare boom C P P P
25010300 | Arrangements of drilling mud system:
25010301 | shale shakers P CTO CTO P P P
25010400 | Tensioners and compensators of
displacements of:
25010401 | risers C P P P
25010402 | drill strings C P P P
25010500 | Arrangements for securing for sea of:
25010501 | blowout equipment C P P P
25010502 | wellhead components C P P P
25020000 | SYSTEMS AND PIPING
25020100 | Drilling support systems:
25020101 | well cementing system — — — — P P P
25020102 | free-flowing material systems — — — — P P P
25020103 | choke and kill systems — — — — P P P
25020104 | drilling riser system — — — — P P P
25020200 | Drilling mud systems:
25020201 | storage system — — — — P P P
25020202 | gathering, cleaning and degassing system — — — — P P P
25020203 | high-pressure system — — — — P P P
25020204 | low-pressure system — — — — P P P
25020205 | seawater system — — — — P P P
25020300 | Oil treating systems:
25020301 | oil gathering system — — — — P P P
25020302 | oil separation, stabilization, desalting and — — — — P P P
dehydration systems
25020303 | associated petroleum gas gathering, — — — — P P P
treatment and utilization system
25020400 | Gas treating systems:
25020401 | gas gathering system — — — — P P P
25020402 | gas separation and dehydration systems — — — — P P P
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Code of Technical supervision of the Register
item of Item of technical supervision
technical of type at the manufacturer during FPU/MODU/FOP
supervi- prototype | approval/ construction
sion recognition - - X
of manu- | document | branding | mounting, | factory [operational
facturer issued application| testing testing
1 2 3 4 5 6 7 8 9
25020403 | gas condensate gathering and treatment system — — — — P P P
25020404 | absorbent regeneration system — — — — P P P
25020405 | gas compression system — — — — P P P
25020406 | gas-lift system — — — — P P P
25020500 | Chemical agent reception, storage and — — — — P P P
delivery systems
25020600 | Gas liquefaction systems — — — — P P P
25020700 | Flare systems, pressure release and gas — — — — P P P
withdrawal systems
25020800 | Process heating/cooling systems — — — — P P P
25020900 | Compressed-air systems:
25020901 | instrumentation systems — — — — P P P
25020902 | free-flowing component transportation systems — — — — P P P
25021000 | Systems for water gathering, treatment
and injection into the bed:
25021001 | water treatment system — — — — P P P
25021002 | water distribution system — — — — P P P
25021003 | water injection system — — — — P P P
25021100 | Hazardous drainage systems:
25021101 | open systems — — — — P P P
25021102 | closed systems — — — — P P P
25021200 | Well fluid offloading systems:
25021201 | measuring system — — — — P P P
25021202 | transfer system — — — — P P P
25021300 | Well completion and flushing systems — — — — P P P
25021400 | Drilling hoses:
25021401 | high-pressure hoses P CTO C3 — P — P
25021500 | Manifolds of:
25021501 | cementing system P CTO C3 — P — P
25021502 | drilling mud P CTO C3 — P — P
25021503 | choke line P CTO C3 — P — P
25021504 | well kill line P CTO C3 — P — P
25021505 | well fluid gathering system P CTO C3 — P — P
25021506 | gas lift P CTO C3 — P — P
25021507 | water injection P CTO C3 — P — P
25021600 | Blowout equipment control system units:
25021601 | ram-type blowout preventers P CTO CTO — — — —
25021602 | universal blowout preventers P CTO CTO — — — —
25021603 | blowout equipment test benches P CTO CTO — — — —
25021700 | Divertor units P CTO CTO — — — —
25021800 | Wellhead equipment:
25021801 | casing string heads including mounting and P CTO CTO — — — —
sealing system
25021802 | X-mas tree and tubing head P CTO CTO — — — —
25021900 | Process and hydraulic system fittings:
25021901 | shut-off and regulating fittings P CTO C3 — P — P
25021902 | safety fittings P CTO C3 — P — P
25022000 | Fittings for free-flowing materials:
25022001 | shut-off and regulating fittings P CTO C3 — P — P
25022002 | safety fittings P CTO C3 — P — P
25022100 | Type production processes — CTO — — — — —
25030000 | MACHINERY
25030100 | Drilling mechanisms:
25030101 | top drive for drilling P — C — P — P
25030102 | rotor and drive P — C — P — P
25030103 | iron roughnecks P — C — P — P
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Table 7.1 - continued

Code of Technical supervision of the Register
item of Item of technical supervision
technical of type at the manufacturer during FPU/MODU/FOP
supervi- prototype | approval/ construction

sion recognition - - X

of manu- | document | branding | mounting, | factory [operational
facturer issued application| testing testing
1 2 3 4 5 6 7 8 9
25030200 | Winches:
25030201 | drawworks P CTO C3 — P P P
25030202 | drilling floor winches P CTO C3 — P P P
25030203 | personnel raising winches P CTO C3 — P P P
25030204 | general purpose winches P CTO C3 — P P P
25030300 | Mechanisms for oil and gas production
and treatment:
Gas-pumping compressors:

25030301 | piston P CTO C3 — P P P
25030302 | centrifugal/axial flow P CTO C3 — P P P
25030303 | turboexpanders P CTO C3 — P P P
25030304 | others P CTO C3 — P P P
25030400 | Drilling system pumps:
25030401 | piston (plunger) pumps P CTO C3 — P P P
25030402 | centrifugal pumps P CTO C3 — P P P
25030403 | others P CTO C3 — P P P
25030500 | Cementing system pumps:
25030501 | centrifugal pumps P CTO C3 — P P P
25030502 | plunger pumps P CTO C3 — P P P
25030600 | Sludge pumps:
25030601 | centrifugal pumps P CTO C3 — P P P
25030602 | plunger pumps P CTO C3 — P P P

25030700 | Pumps of well fluid treatment and
offloading systems:
25030701 | piston (plunger) pumps P CTO C3 — P P P

25030702 | centrifugal pumps P CTO C3 — P P P
25030800 | Other pumps P CTO C3 — P P P
25030900 | Hydraulic stations of:
25030901 | drilling systems (top drive) P CTO C3 — P P P
25030902 | automatic pipe handling systems P CTO C3 — P P P
25030903 | drilling floor displacement systems P CTO C3 — P P P
25030904 | displacement systems for control system of P CTO C3 — P P P
blowout equipment and wellhead components
25030905 | pipe handling mechanisms and cranes P CTO C3 — P P P
25031000 | Hydraulic cylinders of:
25031001 | drilling floor displacement systems P CTO C3 — P P P
25031002 | displacement systems of blowout equipment P CTO C3 — P P P
and wellhead components
25031003 | hydraulic pneumatic drives P CTO C3 — P P P
25031004 | other hydraulic cylinders P CTO C3 — P P P
25031100 | Hydraulic accumulators of:
25031101 | blowout equipment P CTO C3 — P P P
25031102 | tensioners and compensators of P CTO C3 — P P P
displacements
25031103 | other hydraulic accumulators
25031200 | Lifting jacks of:
25031201 | drilling floor displacement systems P CTO C3 — P P P
25040000 | HEAT EXCHANGERS AND PRESSURE
VESSELS
25040100 | Separators of:
25040101 | drilling mud P cru C3 — P P P
25040102 | oil treatment system P CIii C3 — P P P
25040103 | gas/condensate treatment system P CII1 C3 — P P P
25040200 | Multiphase separators P CII1 C3 — P P P
25040300 | Electric dehydrators P CII1 C3 — P P P
25040400 | Desalters P cau
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Code of Technical supervision of the Register
item of Item of technical supervision
technical of type at the manufacturer during FPU/MODU/FOP
supervi- prototype | approval/ construction
sion recognition - - X
of manu- | document | branding | mounting, | factory [operational
facturer issued application| testing testing
1 2 3 4 5 6 7 8 9
25040500 | Mass exchanger columns P CIi1 C3 — P P P
25040600 | Pig launchers/receivers P CII1 C3 — P P P
25040700 | Heat exchangers:
25040701 | plate-type heat exchangers P CII1 C3 — P P P
25040702 | shell-and-tube heat exchangers P CIIn C3 — P P P
25040703 | capacitive heat exchangers P CI C3 — P P P
25040800 | Heaters P CIIM C3 — P P P
25040900 | Process water treatment plants P CII1 C3 — P P P
25041000 | Modular process units P CTO C3 — P P P
25041100 | Type production processes — CTO — — — — —
25050000 | ELECTRICAL EQUIPMENT
25050100 | Closed-circuit television systems (CCTYV) P CTO C3 — P P P
25050200 | Control systems of electric motor P CTO C3 — P P P
25050300 | Electric drives of oil-and-gas equipment
mechanisms:
25050301 | electric motors with power output 100 kW P CTO C K — — —
and over
25050302 | electric motors with power output more than P CTO C3 — — — —
20 kW and less than 100 kW
25050303 | electric motors with power output up to 20 kW P CTO CTO — — — —
25050400 | Electric drives of shut-off and regulating P CTO C3 — — — —
fittings
25050500 | Switchboards and control and monitoring P CTO C3 — — — —
panels
25060000 | REFRIGERATING PLANTS
25060100 | Refrigerating plants of:
25060101 | gas liquefaction systems P — C — P P P
25060102 | oil/gas treatment systems P — C — P P P
25070000 | MATERIALS
25070100 | Steel rolled products:
25070101 | for heat exchangers, pressure vessels and P CI1 C3 K — — —
pipes
25070102 | pipes for heat exchangers and pressure P crm C3 K — — —
vessels
25070103 | pipes for process piping P CIIn C3 K — — —
25070104 | parts of process piping P CIm C3 K — — —
25070200 | Steel semi-finished products for boilers,
pressure vessels and pipes P CI1 C3 K — — —
25070300 | Welding consumables P COCM COCM — — — —
25080000 | CARGO-HANDLING GEAR
25080100 | Pipe handling/displacement arrangements:
25080101 | horizontal pipe handling machines P CTO C3 — P P P
25080102 | vertical pipe handling machines P CTO C3 — P P P
25080103 | cat walk machine P CTO C3 — P P P
25080104 | pipe deck cranes P CTO C3 — P P P
25080105 | cross-members for pipes P CTO C3 — P P P
25080106 | riser-handling systems P CTO C3 — P P P
25080200 | Overhead and pedestal cranes:
25080201 | blowout equipment overhead cranes P CTO C3 — P P P
25080202 | wellhead component overhead cranes P CTO C3 — P P P
25080203 | deck pedestal cranes P CTO C3 — P P P
25080204 | beam cranes P CTO C3 — P P P
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Table 7.1 - continued

Code of Technical supervision of the Register
item of Item of technical supervision
technical of type at the manufacturer during FPU/MODU/FOP
supervi- prototype | approval/ construction
sion recognition - - X
of manu- | document | branding | mounting, | factory [operational
facturer issued application| testing testing
1 2 3 4 5 6 7 8 9
25080300 | Others: P CTO C3 — P P P
25080301 | cradle of a drilling derrick P CTO C3 — P P P
25080302 | basket for servicing a drilling well P CTO C3 — P P P
25080303 | block-and-tackle unit P CTO C3 — P P P
25080304 | top drive elevator P CTO C3 — P P P
25080305 | crown block with pulleys P CTO C3 — P P P
25080306 | hook/block-hook P CTO C3 — P P P
25080307 | wireline anchor
25090000 | AUTOMATION
25090100 | Automated process control system of well P CTO C — P P P
fluid treatment and offloading systems,
including emergency shutdown (ESD)
system
25090200 | Automated control system of drilling P CTO C — P P P
process, including drill man's workstation
and emergency shutdown (ESD) system

8 TECHNICAL SUPERVISION DURING MANUFACTURE OF MATERIALS
AND PRODUCTS AT THE MANUFACTURER

8.1 GENERAL

8.1.1 The requirements of this Section apply during
technical supervision of materials and structural compo-
nents used during manufacture and repair of the FPU/
MODU/FOP oil-and-gas equipment and listed in the
Register Nomenclature (refer to Table 7.1).

8.1.2 In separate cases, at the RS discretion, technical
supervision may be performed of the materials and products
not contained in the RS Nomenclature, which are newly
developed or are the components of the products listed in
the RS Nomenclature and which functionally provide the
safety of the items of technical supervision. For this
purpose, specimens of materials, products or new produc-
tion processes after review of technical documentation by
the Register shall be subject to the tests according to the
program agreed with the Register.

8.1.3 In addition to the requirements of this Section,
materials and products of oil-and-gas equipment shall
comply with the requirements of the relevant sections of the
Rules, as well as the requirements of the Register-approved
technical documentation, specifications and other normative
and technical documents adopted for the FPU/MODU/FOP
project and recognized by the Register.

8.1.4 Materials and products of oil-and-gas equip-
ment having no Certificates and other documents
confirming their compliance with the Register require-
ments are not allowed for use during the FPU/MODU/
FOP construction and operation.

8.1.5 The Register performs technical supervision at
the manufacturer on the basis of the contract or request
on technical supervision (refer to Section 4).

When rendering services specified in 8.2 and 8.3,
concluding the contract the manufacturer shall be audited
for conformity with the requirements of Sections 7 and
10.2, Part I "General Regulations for Technical Super-
vision" of the Rules for Technical Supervision during
Construction of Ships and Manufacture of Materials and
Products for Ships.

8.1.6 For drawing up of results of the Register
technical supervision of the materials and products in
compliance with the Register Nomenclature, use is made
of three types of the Certificates of conformity:

Certificate filled-in and signed by the Register (C);

Certificate filled-in and signed by a manufacturer's
official and drawn up (affirmed) by the Register (C3);

Type Approval Certificate (CTO).
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8.1.7 The contents of the above Certificates (C, C3,
CTO) shall identify the material or product, its types,
main parameters, as well as the manufacturer of materials
and products. Validity period of the Type Approval
Certificate (CTO) is up to 5 years, validity period of the
Certificates (C and C3) is not specified.

8.1.8 In order to obtain the Certificate of conformity,
the manufacturer shall apply to the Register with a
request. Technical documentation on the materials or
products within the scope regulated by the Register rules
shall be submitted together with the request.

8.1.9 Upon review of the technical documentation
the Register sends a conclusion letter to the manufac-
turer. Where deemed necessary, the manufacturer shall
submit the testing program to the Register to be agreed
upon.

8.1.10 The manufacturer shall provide all the
conditions necessary for the Register to carry out the
technical supervision, namely:

to present the required technical documentation, in
particular, manufacturer's documents on quality control
of the products;

to prepare the items of technical supervision for
survey in the scope required;

to provide for safety of surveys;

to provide for availability of the officials authorized
to present the items of technical supervision for surveys
and tests;

to timely inform the Register of the time and place of
surveys and tests of the items of technical supervision.

Where the conditions required for performance of
surveys are not fulfilled by the manufacturer, the Register

has the right to refuse to carry out surveys or to
witness tests.

8.1.11 In all other respects the general regulations on
technical supervision during manufacture of the oil-and-
gas equipment materials and products shall meet the
requirements of Sections 5 to 12, Part I "General
Regulations for Technical Supervision", Section 1 of
Part III "Technical Supervision during Manufacture of
Materials" and Section 1 of Part IV "Technical Super-
vision during Manufacture of Products" of the Rules for
Technical Supervision during Construction of Ships and
Manufacture of Materials and Products for Ships.

8.2 APPROVAL OF TYPE MATERIALS, PRODUCTS
AND PRODUCTION PROCESSES

8.2.1 Type Approval Certificate (CTO) is a docu-
ment of the Register, which certifies that a construction,
properties, parameters, characteristics of a type material
or product, found in the course of surveys and indicated
in the approved technical documentation, meet the
Register requirements and may be used for items of
technical supervision for the intended purpose.

8.2.2 The Type Approval Certificate (CTO) for the
type production process certifies that an item of technical
supervision manufactured according to the particular
type production process and having characteristics and
parameters indicated in the approved technical docu-
mentation meets the Register requirements and may be
used for the intended purpose.

8.2.3 In order to obtain the Type Approval
Certificate (CTO) the manufacturer shall apply to the
Register with a request and submit the technical
documentation on the material, product or production
process, as well as the program and schedule of tests.
When reviewing and approving this documentation, the
scope of surveys during manufacture and testing of
specimens shall be specified.

8.2.4 The Type Approval Certificate (CTO) is issued
by the Register upon approval of the technical doc-
umentation and positive results of the surveys of the
materials, products or production processes submitted.
For the material or product manufactured according to
the established production process the Type Approval
Certificate (CTO) is issued, having regard to the data on
earlier tests, production and operation experience.
Account may be taken of the Type Approval Certificate
(CTO) of another classification society or competent
body or results of the tests of a type specimen conducted
with participation of the above organizations.

8.2.5 For welding consumables the Certificate of
Approval for Welding Consumables (COCM) is issued,
being at the same time the document certifying
recognition by the Register of the firm as the
manufacturer of welding consumables in accordance
with the requirements of the Register rules.

The Certificate of Approval for Welding Consum-
ables (COCM) is issued for a period of up to 5 years
subject to its annual endorsement.

8.2.6 The Welding Procedure Approval Test Certi-
ficate (COTIIC) is a Register document certifying that a
welding procedure used at a shipyard or manufacturer of
welded structures has been tested and approved by the
Register for application.

The Welding Procedure Approval Test Certificate
(COTIIC) is issued for a period of up to 5 years subject
to its endorsement at least once every 2,5 years.

8.3 RECOGNITION OF MANUFACTURERS

8.3.1 The manufacturers producing the materials and
products listed in the Register Nomenclature (refer to
Table 7.1) and specified in 8.3.2 shall be recognized by
the Register. Recognition of the manufacturer implies
confirmation by the Register document the manufacturer
capability to produce materials and products in com-
pliance with the Register requirements.
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8.3.2 In compliance with the Register Nomenclature
(refer to Table 7.1), to be recognized by the Register are
the manufacturers producing the following materials and
oil-and-gas equipment:

.1 steel rolled products for heat exchangers and
pressure vessels operating at a pressure above 0,07 MPa
or a temperature by 10 °C above the saturation point of
working liquid at the atmospheric pressure;

.2 steel pipes and piping parts for heat exchangers,
pressure vessels and piping operating at a pressure above
0,07 MPa or a temperature by 10 °C above the saturation
point of working liquid at the atmospheric pressure;

.3 steel semi-finished products (forgings, castings,
billets) if they are produced for heat exchangers, pressure
vessels and piping at works other than a rolling mill;

.4 heat exchangers operating at a pressure above
0,07 MPa or a temperature by 10 °C above the saturation
point of working liquid at the atmospheric pressure;

.5 pressure vessels operating at a pressure above
0,07 MPa or a temperature by 10 °C above the saturation
point of working liquid at the atmospheric pressure.

8.3.3 Recognition of the manufacturers of the oil-and-
gas equipment materials and products shall be carried out in
compliance with the provisions of Sections 7 and 10, Part I
"General Regulations for Technical Supervision" of the
Rules for Technical Supervision during Construction of
Ships and Manufacture of Materials and Products for Ships,
and the provisions of this Section.

8.3.4 Recognition procedure for a manufacturer is
carried out on the basis of the request submitted by the
manufacturer to the Register Branch Office. Recognition
of the manufacturer by the Register shall be confirmed
by issue of a Recognition Certificate for Manufacturer
(CIIn).

8.3.5 Audit of conformity or recognition of the firm
by the Register includes:

review of the documents confirming the compliance
of the firm with the Register requirements;

survey of the firm.

8.3.6 The manufacturer documentation is reviewed
to determine its compliance with the Register require-
ments. The manufacturer shall have normative and
technical documents currently in force, which are
necessary to perfrom activities in the specified area.

8.3.7 The target of the manufacturer survey is to
directly determine its compliance with the Register
requirements. The manufacturer shall carry out the check
tests of the material and product specimens from the
specified area according to the Register-approved
program, which shall be witnessed by a Register
representative. The tests shall confirm the compliance

of production and product parameters with the require-
ments of documentation and the Rules, and also specify
the proper level of quality stability.

8.3.8 The manufacturer participation in production
of the materials and equipment specified in 8.3.2.1 to
8.3.2.5 without the Register recognition is subject to the
special consideration by the Register.

8.4 RECOGNITION OF TESTING LABORATORIES

8.4.1 Testing laboratories engaged in non-destructive
examination, destructive and other types of examination
during manufacture, mounting, repair, re-equipment,
operation and technical diagnosis of the FPU/MODUY/
FOP oil-and-gas equipment shall be recognized by the
Register.

8.4.2 Recognition procedure for a testing laboratory
is carried out on the basis of the request submitted by
testing laboratory to the Register Branch Office.

8.4.3 The Register requirements for the testing
laboratories are given in Sections 7 and 9, Part I
"General Regulations for Technical Supervision" of the
Rules for Technical Supervision during Construction of
Ships and Manufacture of Materials and Products for
Ships.

8.4.4 Recognition of the testing laboratory by the
Register includes:

review of the documents confirming the compliance
of the testing laboratory with the Register requirements;

survey of the testing laboratory, including perfor-
mance of check tests.

8.4.5 Recognition of the testing laboratory by the
Register shall be confirmed by the Recognition Certifi-
cate of Testing Laboratory (CILJI) issued in accordance
with requirements of 3.4 to 3.7, Part I "General
Regulations for Technical Supervision" of the Rules for
Technical Supervision during Construction of Ships and
Manufacture of Materials and Products for Ships.

8.4.6 In individual cases, at the Register discretion,
tests may be conducted in the testing laboratories not
recognized by the Register. At that prior to performance
of tests, compliance of the testing laboratory with the
requirements of Section 7 and requirements of 9.2.1.1,
9.22.1, 9222, 924.1, 92.4.2,9.2.5, 9.2.6 of Part I
"General Regulations for Technical Supervision" of the
Rules for Technical Supervision during Construction of
Ships and Manufacture of Materials and Products for
Ships shall be verified.
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9 TECHNICAL SUPERVISION OF OIL-AND-GAS EQUIPMENT DURING FPU/MODU/FOP
CONSTRUCTION

9.1 GENERAL

9.1.1 Technical supervision of oil-and-gas equip-
ment during FPU/MODU/FOP construction is performed
on the basis of the contract signed between the Register
and the shipyard (refer to Section 4).

9.1.2 Scope and procedure of the Register technical
supervision, types of checks, tests and control are
indicated in the List of Items of Technical Supervision
(hereinafter referred to as "the List"). Along with the
surveys performed under the List, additional periodical
checks may be conducted (refer to 9.1.4).

9.1.3 The List shall be elaborated by the firm
(shipyard) and agreed upon with the Register Branch
Office, which shall carry out technical supervision. The
List is compiled on the basis of the Register Nomen-
clature for each prototype (single) structure and a series
as well.

9.1.3.1 To be indicated in the List are items of
technical supervision for arrangements, equipment,
systems and piping, machinery, heat exchangers, pres-
sure vessels, electrical equipment, refrigerating plants,
cargo handling gear and automation having regard to the
FPU/MODU/FOP oil-and-gas equipment.

9.1.3.2 Referred to the items of technical supervision
are also production, mounting processes and individual
works subject to technical supervision by the Register.

9.1.3.3 Scope of surveys, numbers of drawings,
layouts, procedures and programs of tests, production
processes, etc. shall be indicated in the List for each item
of technical supervision.

9.1.3.4 One presentation to the Surveyor to the
Register, covering one or several items of technical
supervision or works completed in the particular production
workshop or at the particular stage of the FPU/MODU/FOP
oil-and-gas equipment mounting shall be made for each
item of the List. The main target of surveys under the List is
checking of the quality of the item of technical supervision
at a particular stage of manufacture as provided by the
production process and its admittance for further stages of
the equipment mounting.

9.1.3.5 On agreement with the Register Branch
Office, use may be made as the List of one or several
documents elaborated by the firm (shipyard) in accor-
dance with its existing practice, such as manufacturer's
standard on presentation to the Register of works
performed, acceptance log books, etc.

9.1.3.6 Surveys under the List are performed by the
Surveyor upon presentation by the technical control body
of the item of technical supervision or completed works

together with the documents issued, finally verified by
the shipyard and prepared for submission to the Register.

9.1.4 Along with the surveys performed according to the
List, the Register carries out periodical inspections not
associated with the official presentation by the firm
(shipyard) technical control body but affecting workmanship.

9.1.5 Prior to mounting of machinery and arrange-
ments of oil-and-gas equipment referred to the Register
Nomenclature, the Surveyor to the Register shall check
that these items of technical supervision are provided
with the documents confirming their production under
the Register technical supervision.

9.2 REQUIREMENTS FOR TESTING

9.2.1 Technical supervision of the Register in the
course of tests of oil-and-gas equipment aims at checking
the conformity of its quality and completeness with the
approved technical design, Register rules and standards.

9.2.2 The Register technical supervision during
testing of the FPU/MODU/FOP oil-and-gas equipment
is carried out for machinery, arrangements, equipment
and systems included in the Register Nomenclature.

9.2.3 Oil-and-gas equipment is tested according to
the Register-approved program, which shall consider the
requirements of standards and technical documents for
delivery, as well as the requirements of manufacturer's
programs for testing the equipment supplied. Concurrent
with the item to be tested, the technical documentation
required for survey is submitted. Surveys and tests of the
item of technical supervision are carried out by the
Register following the item acceptance by the manufac-
turer's technical control body.

9.2.4 The items of technical supervision, which test
results do not meet the requirements of the applicable
rules or the approved documentation, shall be re-tested
upon elimination of causes of unsatisfactory test results.
Elimination of deficiencies and re-testing shall be agreed
upon with the Register. Re-testing shall not affect further
tests or interfere with their safety.

9.2.5 Upon completion of oil-and-gas equipment tests,
the Register communicates his remarks to the firm, which
shall be eliminated before the Register issues the documents
prescribed in 9.3, as well as a list of the items of technical
supervision to be opened up and the scope of inspection.

9.2.6 Oil-and-gas equipment shall, where possible,
be tested during the tests specified in 13.10 to 13.15,
Part I "General Regulations for Technical Supervision"
of the Rules for Technical Supervision during Construc-
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tion of Ships and Manufacture of Materials and Products
for Ships, and shall meet the requirements for their
performance as applicable.

9.3 DOCUMENTS ISSUED ON TECHNICAL SUPERVISION
RESULTS

9.3.1 Technical supervision of oil-and-gas equip-
ment during FPU/MODU/FOP construction results in
issue of the folowing documents:

.1 Certificate of Test of Oil-And-Gas Equipment;

.2 Report on Survey of Oil-And-Gas Equipment
after Construction/Initial Survey.

On the basis of the above documents, in order to
confirm the compliance of oil-and-gas equipment with
the requirements of the Rules, the Register inserts
descriptive notations specified in 6.3 into the FPU/
MODUY/FOP class notation with a corresponding entry in
a Classification Certificate.

10 TECHNICAL SUPERVISION OF OIL-AND-GAS EQUIPMENT IN SERVICE

10.1 GENERAL

10.1.1 Technical operation of the FPU/MODU/FOP
oil-and-gas equipment in the Register class shall be
carried out under the Register technical supervision as
periodical surveys. When necessary (after accidents and
incidents on FPU/MODU/FOP related to oil-and-gas
equipment), occasional surveys of that equipment shall
be carried out.

10.1.2 Periodical surveys are carried out by the
Register to confirm/extend the FPU/MODU/FOP class
with regard to oil-and-gas equipment. It is recommended
to harmonize the oil-and-gas equipment survey system
with the Register classification surveys of those
structures on the whole.

10.1.3 General requirements for carrying out period-
ical surveys by the Register shall comply with Part I
"General Provisions" of the Rules for the Classification
Surveys of Ships in Service.

10.1.4 If agreed with the Register, the periodical
surveys of the FPU/MODU/FOP oil-and-gas equipment
may be based on the planned maintenance scheme and
on implementing the technical condition monitoring
system in compliance with the requirements of 2.7,
Part IT "Survey Schedule and Scope" of the Rules for the
Classification Surveys of Ships in Service and Sec-
tion 11, Part VII "Machinery Installations" of the Rules
for the Classification and Construction of Sea-Going
Ships to the extent, as appropriate.

10.2 SURVEY TYPES AND SCHEDULE

10.2.1 General.

10.2.1.1 The FPU/MODU/FOP oil-and-gas equip-
ment is subject to the following surveys:

initial;

periodical (special, annual and intermediate);

occasional.

10.2.1.2 Initial surveys are divided into surveys
carried out during the FPU/MODU/FOP construction
and oil-and-gas equipment mounting under the Register
technical supervision, and surveys of oil-and-gas equip-
ment of FPU/MODU/FOP constructed under the super-
vision (or without supervision) of another classification
society or supervisory body.

10.2.1.3 Special survey is carried out to renew a
class with regard to oil-and-gas equipment (descriptive
notations added to the class notation specified in 6.3), as
a rule, at intervals not exceeding five years of FPU/
MODU/FOP oil-and-gas equipment service, provided
annual surveys and one intermediate survey are carried
our within this period in the scope prescribed by the
Rules.

10.2.1.4 Annual surveys are carried out to confirm
the FPU/MODU/FOP class validity with regard to oil-
and-gas equipment each calendar year.

10.2.1.5 Intermediate survey is carried out to
confirm the class validity with regard to oil-and-gas
equipment, generally, instead of the 2nd or 3rd annual
survey.
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10.2.1.6 Occasional survey is carried out after
accidents, incidents, off-schedule repair of oil-and-gas
equipment and in other necessary cases.

10.2.2 Initial surveys.

10.2.2.1 Initial survey is carried out to confirm the
compliance of oil-and-gas equipment with the require-
ments of the Rules and to insert the descriptive notations
into the FPU/MODU/FOP class notation, which equip-
ment is submitted to the Register for the first time.

Also submitted to initial survey is the oil-and-gas
equipment of the FPU/MODU/FOP, which previously
had the appropriate descriptive notations added to the
Register class notation but lost them due to some reasons
(withdrawal of descriptive notations added to the class
notation) or which were modernized with an extended
area of application that requires change of the descriptive
notations added to the FPU/MODU/FOP class notation.

Initial survey consists of thorough examination,
checks, tests and measurements, which extent is each
time determined by the Register depending on the
environment and service period, procedures used in
drilling, production, treatment and offloading systems,
technical condition of equipment, etc.

10.2.2.2 The FPU/MODU/FOP oil-and-gas equip-
ment manufactured and installed not in compliance with
the Register rules, without supervision of the Register,
another classification or supervisory body may be
submitted to initial survey.

In this case initial survey, which scope is established
by the Register, implies thorough examination and
overall survey accompanied, where necessary, by testing
of oil-and-gas equipment and its components to confirm
their full compliance with the requirements of the Rules.

10.2.2.3 Where the FPU/MODU/FOP oil-and-gas
equipment and the relevant technical documentation are
provided with certificates or permits issued by another
classification society or a supervisory body, initial survey
may be carried out in the scope of a special survey.

Where the necessary technical documentation,
certificates or permits for any component of oil-and-gas
equipment is unavailable, the scope of the Register
surveys for such equipment may be increased.

10.2.3 Special surveys.

10.2.3.1 Special surveys carried out for renewal of
the wvalidity of the descriptive notations added to the
FPU/MODU/FOP class notation are aimed at establish-
ing that the technical condition of oil-and-gas equipment,
changes in its composition and design comply with the
requirements of the Rules.

10.2.3.2 Special surveys, which scope is specified by
the Rules, are carried out with the Register set intervals,
generally, five-year intervals with renewal of validity of
the descriptive notations added to the FPU/MODU/FOP
class notation for the following five years.

10.2.3.3 Necessary examinations, measurements,
tests, operarional testing and other actions to confirm

the compliance of the FPU/MODU/FOP oil-and-gas
equipment with the requirements of the Rules shall be
carried out within a period between special surveys and
immediately during the special survey.

10.2.3.4 The dates of special surveys of the FPU/
MODU/FOP oil-and-gas equipment are determined
starting from the date of initial survey, date of
construction, date of changes of descriptive notations
added to the class notation or date of insert of descriptive
notations into the class notation of the FPU/MODU/FOP
constructed without the Register supervision.

10.2.4 Annual surveys.

10.2.4.1 Annual survey of oil-and-gas equipment
carried out to confirm the validity of the descriptive
notations added to the FPU/MODU/FOP class notation is
aimed at establishing that the technical condition of this
equipment meets the conditions of retaining these
descriptive notations, and also at checking the operation
of single mechanisms, arrangements and units covered
by the requirements of the Rules.

10.2.4.2 Scope of annual surveys is specified by the
Register. Annual surveys may be carried out, as a rule,
within + 3 months from the appointed date of special survey.

10.2.5 Intermediate surveys.

Intermediate survey of the FPU/MODU/FOP oil-
and-gas equipment is carried out between special surveys
at the dates agreed with the Register. Scope of
intermediate survey is specified by the Register.

10.2.6 Occasional surveys.

10.2.6.1 Occasional surveys of the FPU/MODU/
FOP oil-and-gas equipment are carried out in all other
cases, excepting initial and periodical surveys. Survey
scope and procedure are specified by the Register
proceeding from the survey purpose, service period and
technical condition of the equipment.

10.2.6.2 Occasional surveys are carried out to
reinstate the validity of the descriptive notations added
to the FPU/MODU/FOP class notation after their
suspension, to check the elimination of identified defects
and damages, after accidents, at significant replacement
of oil-and-gas equipment, re-equipment and repairs not
concurring in terms with periodical surveys.

10.2.6.3 Occasional survey after accident is carried
out to identify the type and nature of damage, its cause,
to determine the extent of works for elimination of the
accident consequences, as well as the possibility and
conditions of retaining the descriptive notations added to
the FPU/MODU/FOP class notation.

10.2.7 Scope of periodical surveys.

Scope of periodical surveys of the FPU/MODU/FOP
oil-and-gas equipment carried out by the Register shall
comply with Table 10.2.7.

10.2.8 Documents issued by the Register upon the
survey results.

10.2.8.1 Upon the results of annual/intermediate/
special surveys of oil-and-gas equipment, the Register
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issues a Report, which confirms the validity of the
descriptive notations added to the FPU/MODU/FOP
class notation for the following annual period, provided
the survey results are satisfactory.

10.2.8.2 Upon satisfactory results of special survey
of the oil-and-gas equipment, the Register, on the basis
of the Report specified in 10.2.8.1, renews the validity of
the descriptive notations added to the FPU/MODU/FOP
class notation specified in 6.3, making a relevant entry in
the Classification Certificate being in force (annually
confirmed) till the following special survey.

10.2.8.3 Upon the results of initial survey of the oil-
and-gas equipment, the Register issues the Certificate
and Report specified in 9.3.1.1 and 9.3.1.2. In case of the
satisfactory results of initial survey of the oil-and-gas
equipment, the Register, on the basis of the above
documents, inserts the descriptive notations into the
FPU/MODU/FOP class notation making a relevant entry
in the Classification Certificate.

11 GENERAL REQUIREMENTS FOR DESIGN OF THE FPU/MODU/FOP
OIL-AND-GAS EQUIPMENT

11.1 During design of the FPU/MODU/FOP oil-and-
gas equipment, all the mandatory procedures prescribed
by the national supervisory bodies shall be followed.

11.2 Systems, arrangements and machinery, com-
prising the part of the FPU/MODU/FOP oil-and-gas
equipment, shall retain their operability under the
environmental conditions specified in 1.3, Part II
"Drilling Systems and Equipment" of the Rules.

11.3 Class of the oil-and-gas equipment shall
correspond to the climatic conditions in the operational
area.

11.4 During design of the FPU/MODU/FOP oil-and-
gas equipment the following basic factors shall be
considered:

a fault or malfunction of any system component shall
not cause damage to or a fault in associated systems, the
FPU/MODU/FOP on the whole and damage to the
environment;

all the equipment shall be provided with the required
means of monitoring and control, including the emer-
gency ones;

in case of an accident, the equipment shall continue
functioning to provide the safety of the system or FPU/
MODU/FOP on the whole;

safety systems and their controls, hydraulic lines,
cabling and other necessary equipment shall be safely
located or properly protected to retain their operability
within the time period sufficient for the accident
localization or elimination;

measures shall be taken to protect the drilling rig
equipment and systems against extreme loads associated
with the operation or transportation of the FPU/MODU/
FOP at sea;

the safety system components shall be designed in
such a way that the typical failures (open-circuit fault,
power failure, etc.) do not effect their operability;

the FPU/MODU/FOP oil-and-gas equipment and
systems shall be divided into single process units

(modules) to minimize the explosion hazard of the units
and the entire system;

the FPU/MODU/FOP oil-and-gas equipment ar-
rangements and systems shall be designed for a service
life of at least 20 years, unless otherwise specified by a
customer.

11.5 During development of the oil-and-gas equip-
ment design, the extent of construction-and-assembling
operations on the FPU/MODU/FOP at sea shall be
minimal.

11.6 In order to prevent freezing of the equipment,
arrangements and piping at a low temperature of ambient
air, special measures shall be taken, which include, but
are not limited to the following:

exclusion of "pockets" and dead-end sections at
pipelines; all the pipelines directing freezing liquids shall
be self-draining or the measures shall be provided to
ensure their emptying;

provision of the liquid circulation in lines, which
cannot be emptied, but wherein the liquid may be
motionless (fire-fighting water supply lines, cooling
water lines, etc.);

thermal insulation of the open sections of equipment
and pipelines;

heating, in addition to thermal insulation, of the
single sections of pipelines or equipment, heat sources
may be the external (heating cables, steam tracers on
pipelines) or internal components of the equipment
(heating jackets, coils);

laying in closed casings in combination with the
pipelines having a higher temperature where allowed;

use of heat-insulating layers on measuring, monitor-
ing and control devices;

use of wind-proof walls and shelters for reducing
heat losses;

addition of chemical agents (e.g. methanol) to reduce
a liquid freezing point.

11.7 Heating shall be provided of the following units
and equipment located in spaces, where heating is not
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required, which uninterruptible operation is necessary
during start, normal operation and tripping. These
include, but are not limited to, the following:

equipment and piping with the minimal fluid flow,
which is inadequate to maintain a temperature therein
above a freezing point;

hydraulic seals;

discharge and safety valves and their flowlines;

piping and equipment, which may contain moisture
during their start or deviations from operating conditions;

non-drainable low points and dead-end (stagnant)
sections of piping and equipment;

monitoring and measurement devices, their lines,
which reliable operation depends on the ambient
temperature;

drain lines of piping, tanks, pumps and other
equipment containing freezing liquids;

lubricating systems and seals on a hydrocarbon basis
(where necessary).

11.8 The effect of weight change due to snow
accumulation and ice formation on structures and
equipment, and also potential resonance oscillations
due to rotating equipment (pumps, compressors, gas
turbines) shall be taken into account. Where necessary,
special measures shall be taken to remove snow and ice
from the structure and equipment components.

11.9 The single units (modules) of oil-and-gas
equipment shall be tested to a full extent at a
manufacturer's so that interunit mounting and precom-
missioning operations during the FPU/MODU/FOP final
assembly are minimized.

11.10 The layout of machinery and equipment shall
comply with the requirements in Part VII "Machinery
Installations and Machinery" and Part VIII "Systems and
Piping" of the MODU/FOP Rules.

11.11 Machinery spaces containing oil-and-gas
equipment mechanisms and arrangements shall comply
with the requirements of 2.6, Part VII "Machinery
Installations and Machinery" of the MODU/FOP Rules.

11.12 The lighting system for oil-and-gas equipment
locations shall comply with the requirements of Sec-
tion 6, Part X "Electrical Equipment" of the MODU/FOP
Rules.

11.13 The vibration levels of oil-and-gas equipment
arrangements and mechanisms shall comply with the
requirements of 2.7, Part VII "Machinery Installations
and Machinery" of the MODU/FOP Rules.

11.14 Temperature of the outer surfaces of equip-
ment and casings of heat-insulating coatings shall not
exceed the self-ignition temperature of the most
explosive and fire-hazardous product, and shall prevent
potential burns in the areas accessible for attending
personnel.

11.15 Safety systems shall provide two independent
levels of equipment protection to prevent an emergency
situation and minimize the effect of failures on the
accident consequences. Such protection levels shall be
provided by the functionally-various types of safety
devices to increase a probability of preventing accidents
or reducing their consequencies.

11.16 Single mechanisms shall be spaced at least 1 m
apart with passages of at least 0,75 m (at least 0,5 m for
modular units).

11.17 The items, which maintenance requires a
worker to climb to a height of up to 0,75 m shall be
provided with steps, and to a height of over 0,75 m, with
staircases with railing.

11.18 Mechanical transmissions (chain, cardan, gear,
etc.), half-couplings, pulleys, other rotating and moving
oil-and-gas equipment components, as well as their
protrusions shall be provided with metal guards.
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PART II. DRILLING SYSTEMS AND EQUIPMENT

1 GENERAL

1.1 APPLICATION

1.1.1 The requirements of the present Part apply to
the drilling rig, which means the equipment (technical
facilities) installed on a FPU/MODU/FOP and designed
for performance of the operation cycle associated with
well construction on a sea shelf.

1.1.2 The items of the Register technical super-
vision, as regards the drilling equipment, are given in the
Register Nomenclature in Section 7, Part I "General
Regulations for Technical Supervision".

1.2 GENERAL REQUIREMENTS

1.2.1 Components of drilling equipment: technical
facilities, systems, machinery, etc. listed in the Register
Nomenclature are subject to confirmation of compliance
(certification) with the requirements of the Rules with
issue of the Register documents specified in 8.1.7, Part |
"General Regulations for Technical Supervision".

The drilling rig systems stated in the Register
Nomenclature are subject to the Register technical
supervision for compliance with the requirements of
the Rules during their mounting and tests on FPU/
MODU/FOP.

1.2.2 Where the results of the technical supervision
during construction of FPU/MODU/FOP show that the
drilling equipment meets the requirements of the Rules,
FPU/MODU/FOP shall be assigned descriptive notations
added to the Register class notation in compliance with
6.3, Part 1 "General Regulations for Technical Super-
vision".

1.2.3 The drilling equipment installed on FPU/
MODU/FOP under the Register technical supervision is
subject to periodical surveys in service with the aim to
confirm their compliance with the requirements of the
Rules and to confirm/extend the FPU/MODU/FOP class
with regard to the oil-and-gas equipment in compliance
with the requirements of Section 10, Part I "General
Regulations for Technical Supervision".

1.2.4 Electrical equipment, instrumentation and
automated control systems, lighting, alarm and commu-
nication means of the drilling rig intended for use in
hazardous areas shall comply with the requirements of
Part IX "Special Requirements for Ensuring Explosion
and Fire Safety".

1.2.5 All components of the drilling equipment
systems and auxiliary systems, containing inflammable
liquids, toxic substances or substances under high
pressure, shall be provided with shut-off devices for
proper isolation thereof from other systems.

1.2.6 The pneumatic system of the drilling unit
(piping, cocks, connections, etc.) shall be tested by the
manufacturer under pressure exceeding by 1,5 times the
working pressure. After mounting at the drilling site, as
well as after repairs, the pneumatic system shall be tested
under pressure exceeding by 1,25 times the working
pressure, but not less than by 0,3 MPa.

1.2.7 Arrangements shall be provided for gathering
and disposal of liquid from the rig floor; the gathering
system shall be isolated from the hazardous drainage
system.

1.2.8 All the enclosed spaces of the drilling unit
wherein flammable mixtures may be formed or penetrate
shall be provided with gas detection and alarm systems
and with forced plenum-exhaust ventilation. The ventila-
tion shall ensure an air change in compliance with the
requirements of the standards recognized by the Register.
The ventilation shall be continuously operated from
opening-up of the producing horizon till completion of
the well construction.

When the hydrocarbon concentration in the air
reaches 20 per cent of lower flame limit, a warning
alarm and emergency exhaust ventilation shall be
activated, and in case of further concentration increase
up to 50 per cent of lower flame limit, the equipment,
machinery and ventilation shall be deactivated.

1.2.9 Machinery, piping systems, cargo-handling
gear, heat exchangers, pressure vessels, materials and
means of automation forming the parts of the drilling rig
shall comply with the requirements of Parts IV to IX.

1.3 ENVIRONMENTAL CONDITIONS

1.3.1 All machinery, equipment and systems of the
FPU/MODU oil-and-gas equipment shall remain opera-
tive under the following conditions.

1.3.1.1 Static conditions:

.1 for semi-submersible and submersible MODU,
when inclined up to 15° inclusive in any direction;

.2 for self-elevating MODU, when inclined up to 10°
inclusive in any direction;
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.3 for drilling ships, when heeled to 15° and
simultaneously trimmed to 5°.

1.3.1.2 Dynamic conditions for self-propelled
MODU and drilling ships:

.1 for semi-submersible and submersible MODU,
when inclined up to 22,5° inclusive in any direction;

.2 for self-elevating MODU, when inclined up to 15°
inclusive in any direction;

.3 for drilling ships, when rolled to 22,5° and
simultaneously pitched to 7,5°.

1.3.2 Emergency sources of power shall remain
operative under the following conditions:

.1 for semi-submersible and submersible MODU,
when inclined up to 25° inclusive in any direction;

.2 for self-elevating MODU, when inclined up to 15°
inclusive in any direction;

.3 for drilling ships, when rolled to 22,5° and
simultaneously pitched to 10°.

1.3.3 The values of heeling angles given in 1.3.1 and
1.3.2 apply to inclinations by any ship's side and the
values of trimming and pitching angles apply to
inclinations by the bow or by the stern. On agreement
with the Register, the values of inclinations given in
1.3.1 and 1.3.2 may be altered depending on the FPU/
MODU type, size and operating conditions.

1.4 REQUIREMENTS FOR ARRANGEMENT OF EQUIPMENT

1.4.1 Machinery and equipment shall be arranged in
compliance with the requirements of Section 4, Part VII
"Machinery Installations" of the Rules for the Classifica-
tion and Construction of Sea-Going Ships, as far as they
are acceptable and sufficient.

1.4.2 The drilling rig equipment shall be located as
far as possible from accommodation spaces and other
systems of FPU/MODU/FOP, which are directly essen-

tial for the safety of these structures and prevention of
environmental pollution.

1.4.3 Good visibility with straight view shall be
provided from a driller's cabin on FPU/MODU/FOP or a
video surveillance system shall be installed to monitor
operation of the drilling rig equipment.

The drilling pumps shall be started from the local
control station and their shutdown and running control
shall be provided from the driller's control panel and
local control station. The drawworks shall be controlled
from the driller's control panel.

1.4.4 Essential equipment of the FPU/MODU/FOP
drilling rig shall be arranged and designed in such a way
that probability of damage caused by falling objects or
handled cargoes is kept to a minimum.

1.4.5 Equipment having moving parts or surface
heated to a temperature above 45 °C shall be properly
isolated and guarded to avoid the contact with the
attending personnel.

1.4.6 Means shall be provided for mechanization of
operations associated with picking-up and laying-down
of pipes, as well as with maintenance (replacement) of
hydraulic units of the drilling pumps. Cargo-handling
gear shall be remotely controlled.

To lift high-wear parts and assemblies with weight of
more than 300 N, the cargo-handling gear (tackle, etc.)
shall be installed.

The travelling and fixed ends of the drilling line shall
not come in contact with the drilling derrick elements.

1.4.7 Lighting fixtures fitted on the FPU/MODU/
FOP drilling units shall provide the following illumina-
tion intensity:

100 Ix for rotary table;

30 Ix for travel path of travelling block;

75 1x for derrick and pumping unit rooms;

75 Ix for BOP unit;

10 Ix for ladders, flights, companionways, catwalk.

2 REQUIREMENTS FOR THE DRILLING RIG EQUIPMENT AND SYSTEMS

2.1 DRILLING DERRICK AND ITS EQUIPMENT

2.1.1 Requirements for design loads.

2.1.1.1 Dirilling derricks and derrick substructures
shall be designed for strength and stability under the
following conditions and design loads:

the maximum design static hook load (allowable
hook load) for a certain ratio of the block-and-tackle
system string-up (resulting from the maximum process
hook load without regard to wind loads when there are
no drill pipes on the pipe setback);

the maximum design wind velocity without regard to
the complete set of drill pipes on the pipe setback;

design static hook load depending on the wind
velocity, which varies between zero and the maximum
allowable value with regard to complete set of drill pipes
on the pipe setback at the maximum block-and-tackle
system string-up;

the maximum design static load on the rotary table
foundation;

the maximum design combination of loads on the
pipe setback and rotary table foundation.
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2.1.1.2 The derrick constructions shall be designed
for the inertial load during movement depending on the
mass of the drill pipe stands behind the stabbing fingers.

2.1.1.3 Drilling derricks, derrick portals of FPU/
MODU shall be designed for the above- mentioned loads
in combination with dynamic loads induced by the FPU/
MODU motions under the following operating conditions:

round-trip operations with the drill string positioned
in the well;

running-in of the casing strings with the drill string
positioned on the pipe setback;

severe storm condition with the drill string posi-
tioned in the well,

sea passage/transit condition.

2.1.1.4 Drilling derricks of the FOP located in the
seismic activity areas shall be designed for strength and
stability, proceeding from the seismic activity conditions
of the area concerned.

2.1.2 General requirements for the drilling
derrick design.

2.1.2.1 Materials and products used for manufacture
of structures of the FPU/MODU/FOP drilling derricks
and derrick substructures shall meet the requirements of
Part XII "Materials" of the MODU/FOP Rules. On
agreement with the Register, use may be made of the
materials and products complying with the requirements
of the normative and technical documents of foreign
classification societies, other recognized national and
international rules and standards.

2.1.2.2 Requirements for welding of metal structures
of the FPU/MODU/FOP drilling derricks and derrick
substructures shall meet the requirements of Part XIII
"Welding" of the MODU/FOP Rules.

2.1.2.3 Metal structure of the drilling derrick made
of loop-type material shall preclude water accumulation
in its elements.

2.1.2.4 In the design of drilling derricks on FPU/
MODU/FOP provision shall be made for the following:

anchoring devices of roller (sheave) for mounting/
dismounting of the crown block and its sections;

places for fastening safe navigational means;

places for installation of units for fastening power
tongs suspension ropes, cargo rope of auxiliary winch,
rope of suspended air and hydraulic tongs for making the
casing pipes;

platform for crown block maintenance and drilling
hose replacement;

platform for maintenance of the standpipe head -
drilling hose connection;

derrickman's working platform with arrangement for
his fast evacuation outside the derrick in case of
emergency situation at the wellhead;

damper of the drilling line travelling end;

limiter of the travelling block rising height;

workstation heating system;

heated pipe setbacks with drilling and sewage water
gathering system;

platform for maintenance and replacement of the
flexible drilling hose on the manifold standpipe;

device for changing vertical position of power tongs;

anchoring device of power tongs' work and safety lines.

2.1.2.5 During mechanized round-trip operations
without participation of the derrickman, a platform shall
be provided for maintenance of the mechanisms of the
automatic tripping device.

2.1.2.6 The metal floor of the derrickman cradle shall
be designed for a load not less than 1300 N and provided
with a railing sheathed throughout its entire height. The
height of the railing shall be not less than 1,0 m. In order to
prevent falling out of the cradle(s), the latter shall be
provided with a safety device for securing to the mast.

2.1.2.7 The mast of the drilling unit shall be
provided with step ladders of not less than 600 mm in
width with inertial or other type devices for the
derrickman safe going-up and -down or with tunnel-
type ladders without landing platforms. Arc diameter
shall not be less than 700 to 800 mm.

2.1.2.8 For going-up on the platforms located at a
height of 250 to 750 mm, steps and staircases shall be
provided and for going-up on the platforms located at a
height more than 750 mm, stairways with railing.

The height of railing fitted on the landing platforms,
service platforms and ladders at a height more than 2,5 m
shall not be less than 1250 mm with two strings and toe
board of not less than 150 mm in height adjoining the
flooring. Thus, the minimum width of passages and
gangways shall not be less than 500 mm including that
on the stabbing board between the cradles.

2.1.2.9 The derrickman's working platform shall be
fitted with hinge pins to rack drill pipe stands secured by
a rope to prevent falling-down in the event of breakage
and with vertically movable cradle to provide safe
handling of drill pipe stands having deviation from the
mean length (25, 27 and 36 m).

2.1.2.10 The derrickman's working platform pro-
truding into the derrick or mast interior and fitted with a
cap, shall not be less than 750 mm in width with boards
of not less than 150 mm. The platform shall be provided
with two safety slings. Railing of the above mentioned
sizes or shelters shall be provided along the entire
remaining perimeter of the platform.

2.1.2.11 Other working platforms for maintenance of
the equipment elements at a height of 1800 mm and more
shall be at least 750 mm in width with useful area not
less than 0,6 m? and also shall be provided with the
above-mentioned railing, boards and safety slings. Slings
shall be provided in areas where no railing is fitted. All
platforms shall have non-slip flooring.
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2.2 DERRICK SUBSTRUCTURE

2.2.1 Derrick substructure (portal) shall be designed
for strength with regard to the loads stated in 2.1.1.

2.2.2 Design of the drilling derrick substructure shall
provide for placement and mounting of the following:

marine riser on the wellhead;

rotary table at the derrick's floor level;

automation and mechanization means and control
panels;

heated pipe setback with the drilling mud drainage;

wireline anchor;

device for changing vertical position of power tongs;

power tongs' work and safety line anchor;

shot pits for making a connection, installation of a
square kelly and the drill collars;

BOP unit on the wellhead above the deck level
without any additional work with the metal structures of
the derrick substructure;

dismounting of the derrick substructure with the
Christmas tree or a part thereof installed;

devices for mechanization of operations associated
with installation of the square kelly and drill collars into
shot pits.

2.2.3 Supports of the derrick substructure shall be
designed in such a way as to ensure its secure attachment
to the supporting frame with regard to the design loads
stated in 2.1.1.

2.3 DRILLING CONTROL SYSTEM

2.3.1 Drilling monitoring and control systems shall
be integrated into the automated process control system
to provide data on the progress of well drilling
operations, as well as on emergency shutdowns in case
of shows of oil, gas and water in the well, extension of
hazardous zones and outbreaks of fire.

2.3.2 Drilling monitoring and control system shall be
provided with uninterruptible power supplies (UPS)
complying with the requirements of 3.6, Part X
"Electrical Equipment" of the MODU/FOP Rules.

2.3.3 Provision shall be made for two-way commu-
nication between the drilling foreman's office and the
main machinery control room located in the engine
room, main control station and other spaces, which
contain the equipment having the effect on the FPU/
MODU/FOP safety.

2.3.4 The design of the drilling unit control system
shall provide:

travelling block limit switch;

drawworks safe load indicator;

interlock precluding simultaneous actuation of the
main and auxiliary drawworks drives;

interlock of pneumatic slips rise with the rotating
rotor and the rotor start-up with the slips risen;

automatic shutting-down of the drilling pump drives
when the pressure in injection line exceeds by 10 per cent
the allowable pressure with simultaneous pressure release;

interlock precluding actuation of the drawworks
drum when the boom of the automatic tripping device is
extended, as well as extension of the automatic tripping
device boom with the drawworks drum actuated;

interlock between the automatic tripping device
boom and the drawworks, which precludes the move-
ment of the automatic device boom when the travelling
block is in the hazardous zone, and vice versa, which
precludes the movement of the travelling block into the
hazardous zone when the boom is extended.

2.3.5 When an automated measuring system is used
during drilling operations, the automated process control
system of the FPU/MODU/FOP shall contain an
appropriate maintenance module for the system con-
cerned.

2.3.6 Technical facilities of the drilling rig shall be
monitored and controlled from the driller's cabin. The
control system shall provide representation of the
following data in the driller's cabin and foreman's office:

rotor torque and speed;

top drive torque and speed;

automatic drilling tongs torque;

travel speed and position of the travelling block in
relation to the rotary table;

hook load, load on drilling tools;

drilling mud flow, density and pressure at the well
inlet;

number of double strokes for each drilling pump;

total number of double strokes of the drilling pumps;

drilling mud flow, density and volumetric gas
content at the well outlet;

level and volume for each drilling mud and filling-up
tank;

percentage of the returned drilling mud.

2.3.7 Instruments representing hook weight, pressure
in the drilling pump manifold, value of rotor torque,
drilling mud flow at the well inlet and outlet shall be
constantly within the driller's visibility.

2.3.8 During the well drilling the following para-
meters shall be monitored:

azimuth and zenith angle of the wellbore;

spatial arrangement of the wellbore;

relative positions of bores of the well being drilled
and previously drilled neighboring wells.

2.3.9 The driller's cabin shall be equipped with
control facilities providing:

.1 for drilling system actuated by the top drive and
electrically driven rotor: control of start and shutdown,
regulation and automatic maintenance of the specified
speed;
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.2 for electrically driven round-trip unit: control of
the drawworks start and shutdown, regulation and
automatic maintenance of the specified drill string and
casing string movement speed during round-trip opera-
tions, regulation and automatic maintenance of the
specified drilling instrument load, control of disk brakes;

.3 for electrically driven drilling pumps: shutdown,
capacity (flow) regulation;

.4 for booster pumps: start and shutdown control;

.5 for manipulator of drill stand setting: control of
the drill stand setting process during the round-trip
operations;

.6 for automatic drilling tongs: control of the pipe
screwing/unscrewing operations;

.7 alarms for hydraulic, cooling and lubricating
systems of the drilling equipment;

.8 alarm to indicate lack of electrical equipment
protection by pressurized enclosure "p";

.9 emergency shutdown of drilling equipment in the
event of fire and extension of hazardous zones in the
drilling rig spaces.

2.3.10 The driller's control panel shall be equipped
with the instruments for continuous indication of basic
parameters of the drilling process. List of instruments
shall provide representation of the following data:

top drive torque;

rotor torque;

power tongs torque;

hook load;

discharge manifold pressure;

drilling mud flow.

2.3.11 Drilling control and monitoring systems shall
also comply with the requirements of Section 2, Part IX
"Special Requirements for Ensuring Explosion and Fire
Safety".

2.4 EQUIPMENT FOR ROUND-TRIP OPERATIONS

2.4.1 Drawworks.

2.4.1.1 The drawworks shall comply with the
requirements of 2.3, Part IV "Machinery Installations
and Machinery".

2.4.2 Block-and-tackle system.

2.4.2.1 The block-and-tackle system shall comply
with the requirements of 3.1, Part VI "Cargo-Handling
Gear".

2.4.2.2 Wire ropes used to string up cargo-handling
gear of the block-and-tackle system shall comply with
the requirements of 3.15, Part XIII "Materials" of the
Rules for the Classification and Construction of Sea-
Going Ships, requirements of the national supervisory
bodies and shall be manufactured in compliance with the
recognized standards.

2.4.3 Catwalk.

2.4.3.1 The catwalk shall be installed near the
derrick on the gate side and have a horizontal section of
not less than 14 m in length and not less than 2 m in
width.

2.4.3.2 Plating of the catwalk shall be provided with
a chute for picking up and laying down pipes. The slope
part of the catwalk shall be constructed in the same
manner.

2.4.3.3 In the installation area of the catwalk a place
shall be provided for installation of the pipe racks with
the passageways to the catwalk. The pipe racks shall be
fitted with detachable or folding posts to keep up the pipe
stack and provide stacking of pipes to a height not more
than 1250 mm.

2.4.3.4 Companionways of the catwalk onto the
deck and entrance to the derrick substructure when the
slope exceeds 20° shall be provided with a ladder with
railing on one side (outer side in relation to the plating).

2.4.3.5 The pipe picking up and laying down
operations on the catwalk shall be mechanized, the cargo-
handling gear shall be remotely controlled.

2.4.4 Cargo-handling gear.

2.4.4.1 Technical facilities and equipment of the
cargo-handling gear (block-hooks, swivels, etc.) shall
comply with the requirements of 3.2, Part VI "Cargo-
Handling Gear".

2.5 DRILL STRING (RISER) TENSIONING
AND DISPLACEMENT COMPENSATION SYSTEMS

2.5.1 General.

2.5.1.1 Tensioning and displacement compensation
systems shall provide constant tension force for risers
(marine risers), pipelines, ropes at the FPU/MODU
vertical displacement.

2.5.1.2 Compensators of the following types shall be
used:

.1 compensators installed on the travelling block
(block-hook) of the block-and-tackle system;

.2 compensators installed on the crown blocks.

2.5.1.3 Receivers of the tensioning and displacement
compensation systems shall be separated from one
another by shut-off fittings in such a way that a seal
failure of a single receiver does not lead to the system
overall failure.

2.5.1.4 Working medium flow discharged from
compensators shall be directed to a safe side in such a
way as not to affect the flexible hoses, components of
equipment and structure. A pressure reducing valve may
be used to reduce the discharged flow rate.

2.5.1.5 All control panels shall be fitted with safety
valves. The discharge lines operated from safety valves
shall be self-draining.
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2.5.1.6 Total volume of the receivers shall exceed
that of the working cylinders. Compressed air shall not
contain vapours of combustible liquids and gases.

2.5.1.7 A continuous power supply of the system
under all operating modes including emergency mode
shall be provided.

2.5.1.8 Hydraulic cylinders shall be designed both
for internal pressure loads arising during the system
operation, and for external loads resulting from their
function as bearing structural members.

2.5.1.9 The guide line tensioning systems shall
provide continuous tension of the guide lines at the
maximum line speed up to 100 m/min and length change
compensation — up to 10 to 12 m.

2.5.2 Riser tensioning and displacement compen-
sation systems.

2.5.2.1 Riser tensioning and displacement compen-
sation systems shall consist of the following components:

hydraulic power cylinders and assembly of pulleys;

hydropneumatic accumulators (or compressed air
cylinders);

control panels and piping system;

high pressure compressor unit;

vessels for working volume of compressed air;

vessels for storing compressed air.

2.5.2.2 Riser tensioning systems on the FPU/MODU
with dynamic positioning systems shall be fitted with
anti-recoil systems or equivalent, if required during
drilling operations.

2.5.2.3 The system shall be designed to prevent any
significant upward displacements of the riser (e.g. during
deepwater drilling) that may cause a damage to the riser
and the FPU/MODU structure. The system may be
manually or automatically controlled and shall be
integrated in the ESD system.

2.6 DEVICES FOR DRILL PIPE STRING ROTATION

2.6.1 Rotary table.

2.6.1.1 The rotary table shall comply with the
requirements of 2.4, Part IV "Machinery Installations and
Machinery".

2.6.2 Top drive.

2.6.2.1 The top drive shall provide performance of
the following process operations:

rotation of the drill pipe string during wellbore
drilling, reaming to nominal size and

enlargement;

making-up of drill pipes;

tripping operations with drill pipes, including making
drill string connections by drill stands and single pipes;

run-in of the casing string;

crank of the drill string during drilling by downhole
motors;

flushing of the well and crank of the drill string
during tripping operations;

reciprocating of drill string and flushing of the well
in case of accident and trouble elimination.

2.6.2.2 The safe working load of the top drive shall
correspond to that of the drilling rig. The design of the
top drive shall provide for installation of the BOP,
sensors of actuator position, wellbore speed and torque.

2.6.2.3 In other respects, the requirements for the top
drive shall comply with 2.5, Part IV "Machinery
Installations and Machinery".

2.7 FREE-FLOWING MATERIAL RECEPTION, STORAGE
AND DELIVERY SYSTEM

2.7.1 Free-flowing material reception, storage and
delivery system shall provide:

reception of free-flowing materials (cement and
weighting agent);

storage and delivery of these materials to the drilling
mud and cement mixer;

preparation and weighting up of the drilling mud
with dosed delivery of the materials to mixer;

filtration of dusty conveying air to remove sus-
pended particles.

2.7.2 The system contains the following basic
equipment:

discharger unit;

cyclone;

air filter;

feeder;

pipelines;

vent pipes with dampers;

air pipes;

tanks for storage of free-flowing materials;

hoses for loading of free-flowing materials.

2.7.3 Requirements for the system.

2.7.3.1 The number and capacity of tanks for storage
of free-flowing materials on FPU/MODU/FOP shall be
such that the total quantity of the materials (including
that in storehouse) provides failure-free operation of the
drilling rig during the period of the required self-
contained operation.

2.7.3.2 Spaces shall be equipped with plenum
ventilation to provide at least 10 air changes per hour.

2.7.3.3 Tight quick-demountable couplings shall be
used as the pipeline joints. Hoses for loading free-
flowing materials shall be fitted with standard interna-
tional type flanges (or with other types, if required by the
customer).

2.7.3.4 An uninterrupted supply of low pressure
compressed air to equipment and instrumentation and
automated control systems shall be provided.
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2.7.3.5 Dew point of the air necessary to convey
free-flowing materials shall be lower than the minimum
ambient temperature by 10 °C, but not higher than -
40 °C. To clean the air, use shall be made of the filters
with efficiency not less than 99 per cent.

2.7.4 Pneumatic conveying system shall be mon-
itored and controlled from the panel located in the spaces
containing tanks for free-flowing materials.

2.7.5 The following data shall be represented to the
foreman's office:

.1 for chamber-type feeders of drilling mud and
cement components:

level and pressure indication;

alarm to indicate that working pressure, high and
low level is reached;

.2 for dischargers of drilling mud and cement
components:

weight and working pressure indication;

alarm to indicate that working pressure, high and
low weight is reached;

.3 for disk gates:

opening and closing control;

alarm to indicate "open"/"closed" position;

.4 for air cleaning facilities:

filter clogging alarm.

2.8 DRILLING MUD SYSTEM

2.8.1 General requirements for drilling mud
system.

2.8.1.1 Instrumentation shall be provided to monitor
the following parameters of the drilling mud systems:

drilling mud flow at the well inlet and outlet;

pressure in the drilling pump manifold system with
recording of its values;

mud level in receiving tanks during well deepening
and flushing, and round-trip operations.

2.8.1.2 To collect sludge during cleaning of the
drilling mud, special containers (sludge traps) shall be
installed. At the location of containers, drip trays or
guard coaming of not less than 200 mm in height shall be
installed and a liquid drainage into the common sewage
collection system shall be ensured.

2.8.1.3 Manifolding system of low pressure drilling
and centrifugal pump shall provide:

the possibility of preparation, treatment and weight-
ing of drilling mud with simultaneous flushing of the
well;

complete drainage and purging of injection line with
compressed air.

2.8.1.4 Drip trays and baths installed on FPU/
MODU/FOP for the equipment near the wellheads of the
wells being drilled and development wells shall be
connected with the common sewage collection system.

2.8.1.5 Drilling hose shall be wounded by a soft wire
rope of not less than 12,5 mm in diameter with loops
spaced at 1,0 to 1,5 m apart throughout its length.

2.8.2 Requirements for drilling pumps and
pipelines.

2.8.2.1 The drilling pumps shall comply with the
requirements of 2.2.2, Part IV "Machinery Installations
and Machinery".

2.8.2.2 The drilling pumps shall be started from the
local control station and they shall be adjusted and
stopped from the driller's control panel and the local
control station.

2.8.2.3 Starting shut-off devices of the drilling
pumps shall be remotely controlled with the extreme
positions of their gates being monitored from the control
panel.

2.8.2.4 A remotely controlled starting gate valve
shall be fitted on the injection pipeline. The flowline
shall be straight and securely fastened with an inclination
toward the drainage side.

On the drilling rigs with a controllable pump drive,
installation of the starting gate valves is not mandatory,
but in the flowline a pressure release gate valve shall be
provided.

2.8.2.5 Suction lines of the drilling pumps shall not
have bends and turns, their diameter shall be not less than
200 mm and length — not more than 5 m.

2.8.2.6 Injection lines shall be laid with the
minimum number of turns and bends to prevent erosive
wear. Turn of the line shall not change flow direction by
more than 90°. The design of the fasteners used for
anchoring elements of the injection line (standpipe, etc.)
to metal structure shall provide for alignment of the
block-and-tackle system in relation to the well axis.
Detachable metal clamps shall be installed on the flange
joints of the injection line.

2.8.2.7 Injection line shall be provided with a pipe
branch with the shut-off device to inject a liquid into the
annular space through a four-way union of the BOP.

2.8.2.8 After assembly at the manufacturer's, as well
as after repair welding, the injection pipelines with
components and fittings installed thereon shall be tested
by hydraulic pressure in compliance with the manufac-
turer's technical documentation. Otherwise, the test
pressure shall be equal to the working pressure multi-
plied by a safety factor, which value is determined from
Table 2.8.2.8. Exposure time shall not be less than 5 min.

Table 2.8.2.8
Working pressure, MPa <20 20 — 56 56 — 65 > 65
Safety factor 1,5 1,4 1,3 1,25
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2.8.2.9 The manifold design shall provide rapid
discharge of the drilling mud from the manifold with the
pump shutdown, due to the optimal inclination angle
being provided for the injection line.

2.8.2.10 Design of the elements of hydraulic part of
the pump shall preclude injure to the attending personnel
by liquid jet in the event of a seal failure.

2.8.2.11 Each pump shall be provided with sensors
of the gas detection and alarm system.

2.9 CIRCULATION SYSTEM

2.9.1 Circulation system of the drilling rig shall
provide gathering and purification of the waste drilling
mud, preparation of new mud batches and injection of
the purified mud into the well.

2.9.2 The circulation system shall include:

system for disposal of waste drilling mud from the
wellhead;

mechanical means for separation of rock cuttings
(shale shaker, hydraulic cyclone);

vessels for chemical treatment, accumulation and
settling of the purified drilling mud;

sludge pump;

unit for preparation of fresh drilling mud;

drilling pumps for injection of drilling mud via the
injection line into the well.

2.9.3 To connect subsystems and units of the
circulation system, use shall be made of closed-type
connecting elements (hoses, flexible joints, closed
ditches).

2.9.4 Rotation angles of hydraulic mixers (hydraulic
giants) in horizontal and vertical planes shall be limited
in such a way that the mud jet remains inside the vessel.

2.9.5 The hydraulic giants and nozzles of the
hydraulic mixers shall be readily accessible and quickly
detachable. Hinges of the hydraulic giants shall prevent
the reaction moment effect on the control handle.

2.9.6 Arrangements shall be made to provide
structural protection of the attending personnel against
the mud sprinkling from the nozzles of hydraulic
cyclones and desanders.

2.9.7 Design of the shale shaker platforms shall
provide for safe and convenient maintenance thereof and
fast replacement of screens.

2.9.8 Vessels shall be fitted with hatches for
discharge of liquid and maintenance. The maintenance
hatch shall have dimensions not less than 600 x 700 mm.
The lower edge of the discharge hatch shall be at the
level of the vessel bottom.

2.9.9 The circulation system shall incorporate a
gauging tank for controllable filling-up of the well, fitted
with a level gauge and transfer facilities.

2.10 WELL CONTROL EQUIPMENT AND SYSTEMS

2.10.1 Blowout equipment.

2.10.1.1 Wellhead of the well being drilled shall be
fitted with remote-controlled BOP unit, which working
pressure shall correspond to that specified in the well
construction project.

2.10.1.2 The type of the blowout equipment and
casing string head shall comply with the technical
documentation approved by the Register.

2.10.1.3 Installation diagram and piping layout of
the blowout equipment, choke and kill units shall be
developed by a contractor in compliance with the
requirements of the national/international standards,
approved by the Register and agreed with the customer
and supervisory bodies. The blowout equipment shall be
operated in accordance with the manufacturers' specifi-
cations approved by the Register.

2.10.1.4 All offshore wells shall be provided with
four BOPs, including one shear ram-type BOP and one
universal BOP. The control panel of the BOPs shall
provide their remote opening and closing and the shear
ram-type BOP shall be capable of shearing the thickest
section of the high- strength drill pipe installed in the
drill string assembly.

2.10.2 Blowout equipment control system.

2.10.2.1 General requirements.

2.10.2.1.1 The blowout equipment shall be equipped
with the main and auxiliary control panels.

2.10.2.1.2 The main control panel of the blowout
equipment and gate valve hydraulic drives shall be
located behind the fire bulkhead.

2.10.2.1.3 The auxiliary control panels shall be
located in the immediate vicinity of the driller's station
and in the escape routes.

Control panels are supplied throughout the entire
process of drilling or repair operations in the well.

2.10.2.1.4 At least two remotely controlled full-bore
shut-off valves in series shall be provided on the flowline
and injection line of the BOP assembly. For subsea BOP
unit, these valves shall be of normally closed type. The
valves shall be positioned in such places as to preclude
accidental damage thereof (e.g. by falling objects).

2.10.2.1.5 The lines and the gate valves installed
shall have an internal diameter identical to that of the
four-way union pipe branch.

Downstream of the gate valve assembly, their
diameter may be increased by not more than 30 mm.

2.10.2.1.6 Control system pipelines shall be fire-
resistant for a period of time required for the closing-up
of the BOPs.

2.10.2.1.7 The control panel shall be provided with
visual and audible alarm for low level of the transported
medium.
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2.10.2.1.8 The control system of the blowout
equipment shall be provided with a device for automatic
shutdown of the hydraulic drive when system pressure
exceeds the allowable value.

2.10.2.1.9 The injection system of the hydraulic
accumulator shall include a device for automatic shut-
down of pump when the nominal working pressure is
reached. Volume of the hydraulic accumulator shall be
sufficient to provide a double full cycle of works
associated with the BOP opening/closing in the event
of blackout.

2.10.2.1.10 Handwheels for manual locking of the
BOP rams shall be installed in the readily accessible
location, in shelter, and shall be provided with explosion-
proof lighting. The shelter wall shall be marked with the
arrows indicating direction of the handwheel rotation,
number of revolutions required for closing-up of the
BOP.

2.10.2.1.11 The ram-type BOP shall be periodically
checked for opening and closing. Frequency and scope
of these checks shall comply with Table 10.2.7, Part I
"General Regulations for Technical Supervision".

2.10.2.2 Control and monitoring systems of blowout
equipment.

2.10.2.2.1 Control and monitoring systems of the
BOP stack shall provide:

.1 opening and closing of:

universal BOP;

single-gate and double-gate ram-type BOPs;

gate valves of the wellhead kill and choke lines;

.2 alarm to indicate:

low level of working liquid in the hydraulic unit;

low pressure in the hydropneumatic accumulators;

charger malfunction;

blackout;

emergency power-up.

2.10.2.2.2 For supply of the control and monitoring
facilities of the blowout equipment, an UPS shall be
provided to ensure control in the event of blackout.

2.10.2.2.3 The control and monitoring facilities of
the blowout equipment shall be supplied from both the
main and emergency power sources throughout the
drilling process or repair operations in the well. Provision
shall be made for the UPS to provide control in the event
of blackout. Operating time when supplied from the UPS
shall correspond to that of the ESD system UPS of the
automated process control system.

2.10.2.2.4 Hydraulically controlled subsea wellhead
equipment and lower riser equipment shall be provided
with additional shut-off and disconnection (mechanical
or hydraulic) facilities, which operate independently of
the main facilities. The control panels shall be arranged
in such a way that at least one of them is accessible in
emergency situation.

2.10.2.2.5 For the control systems of the subsea
blowout equipment, provision shall be made for interlock

of the riser to wellhead connection system by means of
tongs.

2.10.2.2.6 As a rule, the final BOP actuation time
(from signal initiation to lock-up) shall be not more than
30 s for ram-type BOPs, not more than 45 s for annular
BOPs. For subsea units of blowout equipment this time
shall not exceed 45 s.

2.10.3 Diverter systems.

2.10.3.1 Design of diverter systems shall take
account of possible erosion during operation. The
allowable erosive wear shall be stated in the technical
documentation approved by the Register.

2.10.3.2 The diverter piping shall have sufficient
length to provide safe gas withdrawal from the FPU/
MODU/FOP and shall not impair operation of other
systems during gas ingress (e.g. heating, ventilation and
air conditioning systems).

2.10.3.3 The diverter system shall be connected to
the control panel manually operated from a place near the
driller's station. The diverter control system shall be
equipped with an interlock to provide that the diverter
sealing around the drilling instrument is closed only after
the full opening of the discharge line valve.

2.10.3.4 Shut-off valves shall be operable within the
whole range of working parameters and environmental
conditions.

2.10.3.5 Actuation time values of the control system
shall comply with the national or international standards
recognized by the Register.

2.10.3.6 Capacity of the hydropneumatic accumula-
tors shall exceed by 1,5 times the volume required for the
normal system operation.

2.10.3.7 Redundancy of power sources shall be
provided (individual back-up hydropneumatic accumu-
lators, uninterruptible supply of pneumatically operated
valves, etc.).

2.10.3.8 The diverter shall be controlled:

from the main control panel located on the derrick
substructure platform;

from the remote control panel located in the driller's
cabin.

2.10.3.9 Hydraulically driven chokes of the blowout
equipment manifolds shall be controlled from the control
panel located on the drilling platform.

2.10.3.10 The diverter control and monitoring system
shall provide opening and closing of the following:

ball valve in the filling-up line;

diverter packer;

overshot packer;

diverter joint;

ball valves for emergency starboard and port
discharge.

2.10.4 Choke and kill systems.

2.10.4.1 Length of the lines from the kill and choke
units shall be stated in the technical documentation
approved by the Register.
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2.10.4.2 Flare discharge lines from the choke and
kill units shall be securely fastened on special supports
and laid aside of the production facilities and welfare
spaces with a slope from the wellhead.

2.10.4.3 The high pressure manifolds of the
discharge and kill lines, connections, shut-off valves,
etc. shall be rated to the same working pressure as of the
BOP.

2.10.4.4 1t shall be possible to inject the drilling mud
in the discharge and kill lines up to the working pressure
of the BOP.

2.10.4.5 It shall be possible to return the drilling mud
via installed knock-out drum. Provision shall be also
made for emergency overboard discharge of the mud via
the fixed piping.

2.10.4.6 The working pressure of these lines and
associated shut-off and control valves shall not be less
than the working pressure of a buffer chamber of the
discharge line.

2.10.4.7 Knock-out drum shall be fitted with a
pressure monitoring system and, where necessary, with a
hydraulic seal of not less than 3 m in height. The gas
withdrawal lines shall not be less than 200 mm in
diameter. The hydraulic seal shall be connected to the
discharge lines in such a way as to prevent the gas
breakthrough.

2.10.4.8 The choke and kill lines shall be provided
with the following:

.1 at least 2 chokes, one remotely controlled choke
and one manually controlled choke. It shall be possible to
shutdown and change each choke while the system is in
operation;

.2 valves in each outlet and inlet lines to isolate the
lines from the manifolds.

The working pressure of the valves shall be equal to
the working pressure of the choke manifold.

2.10.4.9 The drill pipe and choke line pressure shall
be indicated on all control stations (remote and local).
Data on the choke valve position and drilling pump
capacity shall be displayed on the remote control panel.

2.10.4.10 The gate valve upstream of the choke shall
be provided with a plate indicating the allowable
pressure for the wellhead, the weakest well section and
the mud density, on which basis this pressure is
determined.

2.10.4.11 The control and monitoring system of the
choke system shall provide:

control of chokes, setting and automatic maintenance
of the set pressure;

indication of pressures in the kill and choke lines,
pressure in the drilling pump manifold;

choke position alarm.

2.10.5 Cementing system.

2.10.5.1 The cementing system shall include:

cementing unit with cement slurry preparation
system;

standby jet mixer with supercharger, settling drum
and constant cement flow bin;

cement surge tank;

high pressure manifold of the cementing unit and
manifolding system of the cementing system equipment;

cementing monitoring system.

2.10.5.2 The cementing system shall provide:

cement slurry preparation;

injection of cement slurry into the well;

maintenance of the cement slurry parameters;

control and monitoring of the well cementing;

monitoring of the cement slurry parameters;

pressure testing of the drill and casing strings,
wellhead equipment;

maintenance of back pressure in the well.

2.10.5.3 Displacing fluid shall be supplied directly to
the cementing unit via suction branch pipes of cementing
pumps bypassing the open measuring tank of the
cementing unit.

2.10.5.4 When the cementing system is supposed to
be used for the drilling mud circulation, provision shall
be made for the appropriate devices to transfer the
drilling mud into the cementing system.

2.10.5.5 The cementing monitoring system shall
provide indication of the following process parameters at
the local control station, indication and recording of the
following parameters at the foreman's office:

delivery of each cementing pump;

cumulative injected fluid volume;

cementing pump pressure;

cement slurry density.

2.10.5.6 The control system shall be integrated into
the automated process control system to perform
emergency shutdowns in the event of fire, gas ingress,
extension of hazardous zones (refer to Section 2, Part IX
"Special Requirements for Ensuring Explosion and Fire
Safety").

2.10.6 Drilling waste water system.

2.10.6.1 The drilling waste water system shall
provide:

collection of drilling waste waters of the drilling rig
and their temporary storage in the drilling waste water
and waste drilling mud collection tanks;

delivery of the drilling waste waters to support
vessels for their transportation onshore.

2.10.6.2 All the equipment, which is a source of the
drilling mud spills, and the deck areas where the drilling
mud leaks are likely to occur shall be provided with
coamings. Drainage from the possible spill areas shall be
directed to receiving tanks of the drilling waste water
collection system.

2.10.6.3 The drilling waste water collection system
shall include:

drilling waste water and waste drilling mud tanks;

treated water tank;

flocculent tank;
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tank for additives (generally, sodium bicarbonate);

pumps for supply of the drilling waste waters and
waste drilling mud to a treating unit and delivery to a
waste-removal vessel;

pumps for supply of treated water to circulation
system and delivery to a waste-removal vessel.

2.10.6.4 Control and monitoring of the drilling waste
water system shall provide the local start and remote
shutdown of pumps from the drilling waste water
delivery stations.

2.10.6.5 The main machinery control room shall
provide:

.1 remote shutdown of pumps when the tanks are
emptied,;

.2 level indication in tanks for:

waste drilling mud;

drilling waste waters;

treated water;

.3 alarm to indicate:

pump running and overload,;

high and low level in pits, waste drilling mud,
drilling waste water and treated water tanks;

low temperature in treated water tank.

2.11 MARINE RISERS

2.11.1 Marine risers shall be designed to withstand
the loads due to the following external factors:

waves;

current;

riser tensional loads;

FPU/MODU displacement;

drilling mud weight;

compression load;

loads during mounting and transportation;

ice loads.

2.11.2 Technical documentation for marine risers
used on FPU/MODU/FOP, including dynamic strength
calculations, design of connectors, telescope and flexible
joints, sections for connecting spider shall be approved
by the Register.

2.12 PIPE HANDLING EQUIPMENT AND SYSTEMS

2.12.1 Pipe handling equipment and systems shall be
capable of delivering pipes from racks to the drilling
floor, for which purpose the equipment shall include:

horizontal catwalk for placing pipes thereon from the
racks;

sloping platform sections used for power delivery of
pipes from catwalk to the drilling floor with the use of
pipe manipulators and winches.

The sloping bridge with the equipment set may be
replaced by a powered mechanism for delivery of pipes
to the drilling floor.

2.12.2 Design of auxiliary winch shall provide
smooth movement and reliable suspension of cargo. A
clear view of the working area and pipe movement shall
be provided for the operator from the control panel.
Where necessary, a backup control panel shall be
provided.

2.13 AUXILIARY EQUIPMENT AND SYSTEMS

2.13.1 Scope of application.

2.13.1.1 The requirements of the present Section
apply to auxiliary equipment and systems forming part of
the FPU/MODU/FOP drilling and process systems.

2.13.2 Low pressure compressed air system.

2.13.2.1 Low pressure compressed air system shall
comply with the requirements of Sections 1,2 and 16,
Part VIII "Systems and Piping" of the Rules for the
Classification and Construction of Sea-Going Ships,
unless otherwise specified in the present Section.

2.13.2.2 The low pressure compressed air system
shall provide storage and supply of compressed air at an
appropriate pressure to the consumers. Equipment and
pressure vessels shall be equipped with instrumentation
and safety devices.

2.13.2.3 To supply compressed air to the consumers,
the FPU/MODU/FOP shall be provided with the
following:

low pressure compressor units;

air drying units;

reducing valve assembly;

air receiver units (air reserve shall provide failure-
free shutdown of the process system equipment in the
event of blackout);

piping with connecting, shut-off and control fittings.

2.13.2.4 The low pressure compressed air system
shall supply air to the following consumers:

instrumentation system;

pneumatically controlled fittings;

pneumatic drive of the wellhead component control
stations and other consumers.

2.13.2.5 Compressors and drying units shall be
equipped with the local monitoring and control stations
providing:

selection of control modes: "Local/Automatic";

control of start and shutdown of the compressors and
drying units;

adjustment and automatic maintenance of the set
capacity by pressure;

alarm, indication, protection and interlock necessary
for operation of the equipment

in normal and emergency situations.
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2.13.2.6 The main machinery control room shall
provide:

.1 indication of the following:

lubricating oil pressure of compressors;

air humidity at the drying unit outlets;

control air pressure;

pressure in air receiver;

.2 alarm to indicate:

control and operating mode of compressors and
drying units;

increase of air temperature at the compressor outlet;

pressure drop of compressor lubricating oil;

pressure drop of control air;

pressure drop in air receiver;

failures and malfunctions of compressors and drying
units.

2.13.2.7 Air supplied to the automation system shall
be pre-dried to the dew point in compliance with the
requirements of the equipment manufacturer but, as a
rule, not more than —40 °C.

2.13.2.8 The compressed air system shall have a
receiver, which provides the compressed air reserve for
operation of instrumentation and automation facilities
during at least one hour.

2.13.3 Inert gas (nitrogen) system.

2.13.3.1 The compressed nitrogen system shall
provide storage and supply of inert gas (nitrogen) of
the required pressure and purity as regards oxygen
content to the consumers. As a rule, FPU/MODU/FOP
shall be provided with a common inert gas system for all
consumers.

2.13.3.2 The low pressure compressed nitrogen
system shall comply with the requirements of 3.9,
Part IV "Fire Protection”" of the Rules for the Classifica-
tion and Construction of Sea-Going Ships, unless
otherwise specified in the present Section.

2.13.3.3 The compressed nitrogen system shall
provide:

purging of the equipment and the process system
units prior to commissioning and technical maintenance
thereof;,

purging of flare and vent headers;

purging of gas compressor seals;

supply of compressed air to the drilling rig
equipment;

charging of hydropneumatic accumulators of the
blowout equipment control station;

charging of hydraulic drilling pump pulsation
dampeners.

2.13.3.4 The compressed nitrogen equipment shall
include:

nitrogen station;

booster compressor;

receiver;

cylinders;

piping;

instrumentation.

2.13.3.5 Nitrogen reserve in cylinders shall be
provided for use in emergency situations, which shall
be kept up in a stand-by mode for connection to a
nitrogen distribution system.

2.13.3.6 The nitrogen unit shall be equipped with the
local control and monitoring station providing operation
in automatic mode, necessary alarm, indication, protec-
tion and interlock. The nitrogen station room, where
nitrogen concentration in the ambient air may be changed
due to the nitrogen leaks, shall be equipped with
monitoring and alarm devices for the minimum and
maximum oxygen content in the room (not less than
19 per cent and not more than 23 per cent by volume).
Alarm shall be provided outside the room and in the
main machinery control room.

2.13.3.7 The main machinery control room shall
provide:

.1 indication of the following:

oxygen concentration at the nitrogen unit outlet;

nitrogen pressure after nitrogen receiver and at the
outlet of nitrogen booster compressor;

.2 alarm to indicate:

malfunctions;

failure and high concentration of nitrogen in the
nitrogen unit;

low nitrogen pressure after nitrogen receiver and at
the outlet of nitrogen booster compressor;

charging of hydropneumatic accumulators of the
blowout equipment control station;

charging of hydraulic drilling pump pulsation
dampeners.

2.13.4 Equipment lubrication system.

2.13.4.1 Equipment lubrication system shall provide
performance of the following operations:

filling-in of oil storage tanks and engine crankcases
with oil from barrels;

filling-in of engine crankcases with oil;

pumping-out of waste oil from engine crankcases;

delivery of waste oil from waste oil tank to the
waste-removal vessel.

2.13.4.2 The equipment lubrication system shall
comply with the requirements of Sections 1, 2 and 14,
Part VIII "Systems and Piping" of the Rules for the
Classification and Construction of Sea-Going Ships.

2.13.4.3 In case of the large single oil consumption
from 0,5 m® and upwards, use shall be made of the fixed
oil storage tanks with the oil being delivered from the
tanks by means of portable or fixed oil transfer pumps.

2.13.4.4 In order to fill-in the tanks with oil from
barrels, branch pipes and portable electrically driven
pumps provided with coamings shall be fitted on the
exposed decks and platforms.

2.13.4.5 Oil storage and waste oil tanks shall be
provided with heating arrangements.
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2.13.4.6 To collect waste oil, provision shall be
made for one tank of sufficient capacity with a pump.
Waste oil shall be pumped out through the fuel and oil
receiving stations.

2.13.4.7 In the main machinery control room,
monitoring and control of the following shall be
performed:

.1 shutdown of the waste oil transfer pump and pure
oil transfer pump when tanks are emptied;

.2 indication of temperature and level in the waste oil
tank and oil storage tanks;

.3 alarm to indicate:

run and overload of the oil transfer pumps;

low and high temperature;

lower and upper levels in the waste oil tank and oil
storage tanks;

the maximum level in the waste oil tank.

2.13.5 Process fresh water system.

2.13.5.1 Process fresh water system shall supply
fresh water required for preparation of the drilling mud
and flushing of the process equipment.

2.13.5.2 The process fresh water system shall
comply with the requirements of Sections 1, 2 and 15,
Part VIII "Systems and Piping" of the Rules for the
Classification and Construction of Sea-Going Ships.

2.13.5.3 The system shall contain the following
equipment:

process fresh water storage tanks;

pumps to supply water for preparation of the drilling
mud and cement slurry, to coagulation and flocculation
units, electric dehydrator, electric pumps of screw-type
centrifuge and chemical agent tank;

pumps to supply water for flushing of the process
equipment, collectors and tanks;

pneumatic tank.

2.13.5.4 A local monitoring and control station shall
be provided to select control mode: "Local/Remote" for
the process fresh water pumps.

2.13.5.5 The main machinery control room shall
provide:

.1 remote control of start and shutdown of pumps;

.2 indication of the following:

pump discharge pressure;

level in the process fresh water tanks;

.3 alarm to indicate:

remote control mode;

pump running, overload and high discharge pres-
sure;

running and malfunctions of desalinating units;

lower and upper levels in the process fresh water
tanks.

2.13.5.6 In the absence of fresh water, in emergency
cases, the system may be supplied by sea water from the
sea water supply system.

2.13.6 Water cooling systems.

2.13.6.1 General requirements.

2.13.6.1.1 To cool the oil-and-gas equipment, sea or
fresh water shall be used depending on the requirements
of the specifications for delivery of the equipment.

2.13.6.1.2 The water cooling systems shall comply
with the requirements of Sections 1, 2 and 15, Part VIII
"Systems and Piping" of the Rules for the Classification
and Construction of Sea-Going Ships.

2.13.6.1.3 Suction of sea water for the cooling
systems shall be provided through fish protection
structures (FPS). The FPS shall be designed taking into
account the requirements of the national and/or interna-
tional standards. The FPS throughput capacity shall
provide operation of all sea water pumps with the
maximum design capacity; in this case at least one
stand-by FPS shall be provided. The FPS shall be located
in an ice-protected area.

2.13.6.1.4 Suction lines of the sea water pumps shall be
fitted with filters and sea water meters. Provision shall be
made for cleaning of the filters without the pump shutdown.

2.13.6.1.5 In case the FPS installed in a water intake
provide the proper sea water filtration, filters in the
suction lines may be omitted.

2.13.6.1.6 The number of sea inlet and discharge
openings with the fittings installed therein and located
below the FPU/MODU/FOP operating waterline shall be
kept to a minimum. Fittings installed in the inlet and
discharge openings shall be remotely closed.

2.13.6.1.7 The number, capacity and head of pumps
shall be accepted subject to the requirement that the
equipment is cooled under the maximum load condition.
At least, one pump shall be a stand-by pump.

2.13.6.2 Fresh water cooling system of the oil-and-
gas equipment machinery.

2.13.6.2.1 A selector switch of control mode:
"Local/Remote" shall be provided at the local control
station of the system.

2.13.6.2.2 The main machinery control room shall
provide:

.1 remote control of the pump start and shutdown;

.2 indication of the following:

water temperature and pressure at the inlet of heat
exchangers;

water temperature and pressure at the outlet of heat
exchangers;

at the inlet of pumps;

at the inlet of cooling circuit and collector;

water level in expansion tank;

.3 alarm to indicate:

selected control mode;

running, overload, high and low pressure of cooling
pumps at the inlet of cooling circuit;

low water level in expansion tank.

2.13.6.3 Sca water cooling system.

2.13.6.3.1 A selector switch of control mode:
"Local/Remote" shall be provided at the local control
station of the system.
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2.13.6.3.2 The main machinery control room shall
provide:

.1 remote control of the cooling pump start and
shutdown, opening and closing of sea water inlet valves,
valves for delivery of sea water to the FPS;

.2 indication of the following:

cooling pump discharge pressure;

pressure, flow and temperature in sea water suction
line;

temperature of water discharged overboard;

.3 alarm to indicate:

remote control mode;

running, overload and discharge pressure drop of the
pumps;

position of sea water inlet valves and valves for
delivery of sea water to the FPS;

pressure drop in the suction line of sea water and sea
water to be delivered to the FPS.

2.13.6.4 Process equipment sea water flushing
system.

2.13.6.4.1 A selector switch of control mode:
"Local/Automatic" shall be provided at the local control
station of the system.

2.13.6.4.2 The main machinery control room shall
provide:

.1 indication of pressure in pneumatic tank;

.2 alarm to indicate:

automatic control mode;

running and overload of pumps;

low and high pressure in pneumatic tank.

2.13.7 Chemical agent injection system.

2.13.7.1 As a rule, the following chemical agents
shall be used:

agents to prevent hydrating;

agents to prevent paraphining;

agents to prevent salt deposition;

oil demulsifiers;

corrosion inhibitors;

agents to prevent foaming.

Type of chemical agents to be used is determined by
the project and depends on the composition of the well
fluid.

2.13.7.2 Non-return valves shall be installed in
places where chemical agents are injected into the
pipelines.

2.13.7.3 Substances, which are chemically incompa-
tible, shall be stored in such a way as to preclude their
interaction.

2.13.7.4 Pipelines leading from the chemical agent
receiving station to storage tank shall be arranged so that
they can be emptied by gravity.

2.13.7.5 Equipment for emptying of transport tanks
shall be located in the area provided with a leak-tight
flanged edge along its perimeter. Fixed pipelines and
flexible hoses shall be protected against the possible
damages, which may occur during handling operations.

2.13.7.6 The injection systems containing cryogens
(e.g. liquid nitrogen) shall be located at separate areas
provided with leak-tight flanged edge. Volume of the
guarded space shall be sufficient to gather all possible
leaks and prevent the low temperature effect on other
FPU/MODU/FOP structural components.

2.13.7.7 In the area where chemical agents are
handled, the protective clothing and eye wash facility
shall be provided.

2.13.7.8 Volume of all storage tanks shall be
sufficient to store chemical agents for the entire period
of self-contained operation of FPU/MODU/FOP. The
system shall have a necessary degree of redundancy.

2.13.8 Well completion and flushing system.

2.13.8.1 The well completion and flushing system
shall contain:

completion pump;

well completion and flushing tank;

piping, shut-off and safety fittings;

monitoring and control facilities.

2.13.8.2 The well completion and flushing system
shall provide:

fluid circulation in well with replacement of flushing
fluid by water, gas or air;

gathering and direction to utilization of the well
flushing products;

well flow rate measurement;

safe well shutdown in case of abnormal situation.
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PART III. SYSTEMS FOR PRODUCTION, GATHERING, TREATMENT
AND TRANSPORTATION OF WELL FLUIDS

1 GENERAL

1.1 APPLICATION

1.1.1 The requirements of the present Part apply to
process system — process equipment (technical facilities)
installed on FPU/MODU/FOP and designed for perfor-
mance of operation cycle associated with production,
gathering, treatment and transportation of well fluids on a
sea shelf.

1.1.2 The items of the Register technical super-
vision, as regards the equipment for production, treat-
ment and transportation of well fluids are given in the
Register Nomenclature given in Section 7, Part I
"General Regulations for Technical Supervision".

1.2 GENERAL REQUIREMENTS

1.2.1 General provisions relating to the procedure of
technical supervision of the systems for production,
gathering, treatment and transportation of well fluids of
the FPU/MODU/FOP during their manufacture, mount-
ing and operation, as well as the requirements for the
amount of technical documentation submitted to the
Register for approval shall comply with the requirements
of Sections 3 to 10, Part I "General Regulations for
Technical Supervision".

1.2.2 Components for production, gathering, treat-
ment and transportation of well fluids: technical facil-
ities, systems, machinery, etc. listed in the Register
Nomenclature are subject to confirmation of compliance
(certification) with the requirements of the Rules with
issue of the Register documents specified in 8.1.7 of
Part I "General Regulations for Technical Supervision".

The systems for production, treatment and transpor-
tation of well fluids listed in the Register Nomenclature
shall be subject to the Register technical supervision for
compliance with the requirements of the Rules during
their mounting and tests on FPU/MODU/FOP.

1.2.3 Where the results of the technical supervision
during construction of FPU/MODU/FOP show that the
equipment for production, gathering, treatment and
transportation of well fluids complies with the require-
ments of the Rules, FPU/MODU/FOP shall be assigned
descriptive notations added to the Register class notation
in compliance with 6.3, Part I "General Regulations for
Technical Supervision".

1.2.4 Equipment for production, gathering, treatment
and transportation of well fluids installed on FPU/
MODU/FOP under the Register technical supervision is
subject to periodical surveys in service with the aim to
confirm compliance with the requirements of the Rules
and confirm/extend the FPU/MODU/FOP class as
regards the oil-and-gas equipment in compliance with
Section 10, Part I "General Regulations for Technical
Supervision".

1.2.5 Machinery, piping systems, cargo-handling
gear, heat exchangers, pressure vessels, material and
means of automation forming part of the drilling rig and
process systems shall comply with the requirements of
Parts IV to IX.

1.2.6 Equipment for production, treatment and
transportation of the FPU/MODU/FOP well fluids shall
remain operative under the conditions specified in 1.3,
Part II "Drilling Systems and Equipment".

1.3 REQUIREMENTS FOR ARRANGEMENT OF EQUIPMENT

1.3.1 Machinery and equipment shall be arranged in
compliance with the requirements of Section 4, Part VII
"Machinery Installations" of the Rules for the Classifica-
tion and Construction of Sea-Going Ships, as far as they
are acceptable and sufficient.

1.3.2 Working areas of the FPU/MODU/FOP
process system where the well fluids are gathered,
treated and transported shall be mandatorily provided
with the following:

gas detection and alarm system;

fire detectors;

forced plenum-exhaust ventilation.

1.3.3 The systems shall contain measuring, monitor-
ing, automation, control and interlocking devices in
compliance with the project.

Inlet and outlet pipes of process apparatus, vessels or
tanks, carrying combustible gases, readily ignitable or
combustible liquids, shall be fitted with shut-off fittings
operated remotely and, where necessary, automatically
(by emergency alarm).

1.3.4 Working areas of the process system shall be
provided with alarm which representation of the main
process and indoor air parameters to the central control
panel of the FPU/MODU/FOP (refer to Section 2,
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Part IX "Special Requirements for Ensuring Explosion
and Fire Safety").

1.3.5 In the working areas, where equipment, tanks
and pipes with readily ignitable and combustible liquids
are located, discontinuous floors shall not be used.

1.3.6 Layout of equipment, tanks and pipes with
readily ignitable and combustible liquids shall prevent
spreading of spills beyond the working areas and
exposed deck areas. These working areas shall be
provided with the closed drainage systems, which
technical characteristics provide fire-proof emergency
draining of the entire contents from the equipment, tanks
and piping into the special tanks.

1.3.7 Tanks for oily drainages, chemical reagents
and combustible liquids shall be fitted with overflow
automatic control systems, remote tank level gauging
devices and alarm.

1.3.8 The maximum liquid level in the tanks shall be
determined with due regard to the operating time of
actuators of the overflow automatic control system,
including overflow due to thermal expansion of the
stored liquid.

1.3.9 Design of the equipment and tanks, when
vacuum is likely to occur therein, shall provide the inert
gas supply pipes to preclude formation of explosive
mixtures.

1.3.10 The oil-and-gas equipment, tanks and piping,
which emptying in the event of fire is impossible, shall
be fitted with safety valves to provide release of the
excessive pressure.

1.3.11 Heating arrangements of the equipment and
tanks containing combustible gases, readily ignitable and
combustible liquids shall be fitted with the following:

devices for temperature control;

automatic devices for disengaging the heating
elements when the temperature limit is

reached;

alarm for indication of fault conditions and inad-
missible temperature rise.

1.3.12 On FPU/MODU/FOP, the items of group
plants for gas treatment, the process in which is
associated with the use of flame, shall be located as far
as possible (not less than 15 m) from the apparatus
containing gas, readily ignitable liquids, combustible
liquids, as well as from producing wells and wells being
drilled.

1.3.13 Spaces with the installed oil-and-gas equip-
ment shall have at least two exits.

1.3.14 Items under control shall be provided with the
alarm devices warning about disconnection of the items
and the feedback to the main machinery control room.

1.3.15 Every item controlled from the main machinery
control room shall be fitted with an interlocking system and
manual control directly on the item.

1.3.16 Discharges from the safety valves fitted on
the process equipment, as well as from the control

system pipelines shall be directed to a tank (knockout
drum), while gas shall be directed to discharge or
utilization systems. The control system pipelines and
wells shall be purged, discharged and pumped through
the purging unit with subsequent pumping-out of liquid.

1.3.17 Piping of tanks for storage of readily ignitable
liquids and combustible liquids shall provide, in the
event of accident to the tank, transfer of the liquid from
one tank to the other.

1.3.18 Tanks shall be fitted with the remote
(automatic) tank level gauging devices (without open-
ing-up of hatches, unions or pipe branches installed
thereon).

1.3.19 The tanks for storing readily ignitable and
combustible liquids shall be fitted with breathing, safety
and shut-off fittings, sampler units and level gauges.

1.3.20 The method of arrangement of the shut-off
fittings, pumping equipment, detachable joints and other
sources of possible leaks of combustible substances shall
provide gathering and fire-proof disposal of possible leaks
(e.g. by means of the drip trays, drainage systems, etc.).

1.3.21 The equipment shall be arranged to provide
the convenient and safe operation, possibility of
performance of repair works and taking of the urgent
measures to prevent emergency situations or confine
accidents. The equipment shall be located on the exposed
decks and platforms of FPU/MODU/FOP, accessible for
fire extinguishing by water sprays including operations
from the fire-fighting vessels.

1.3.22 To perform repair and preventive works,
provision shall be made for connection of water, steam,
inert gas lines for purging (flushing) them prior to
commissioning or decommissioning, as well as prior to
performance of repair and scheduled maintenance of the
equipment, tanks and piping where combustible liquids
and gases may be present.

1.3.23 Shut-off fittings, which enable disconnection
of units by a command from the ESD system (refer to
Section 2, Part IX "Special Requirements for Ensuring
Explosion and Fire Safety"), shall be fitted at the
functional interface between the system units.

1.3.24 Auxiliary and support systems (steam gen-
eration, heat transfer fluid, cooling, compressed air,
drainage, etc. systems) servicing the systems containing
toxic or fire explosive substances shall not come into
contact with the similar systems located in safe zones.

1.3.25 Allowable service life shall be specified for
the process equipment and pipeline fittings taking into
account the specific service conditions. The manufac-
turer shall state the data on the service life in the
certificates of the equipment and pipeline fittings. Design
service life shall be indicated in the design documenta-
tion and the equipment certificate.

1.3.26 The necessary standby equipment shall be
provided in compliance with the design approved by the
Register.
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1.3.27 The project shall specify the predetermined
self-sufficiency period of the system operation (as a rule,
not less than 15 days).

1.3.28 Provision shall be made for corrosion
protection systems and corrosive wear monitoring
systems. The requirements for the corrosion protection
systems are established in accordance with the project
depending on the service conditions.

1.3.29 Structural particulars and/or ESD systems of
the process equipment shall prevent the possibility of the
combustible liquid and gas emergency leaks falling on
the escape routes provided for by the project within the
period of time required for the people evacuation.

1.3.30 Communication of the inner space of the
process apparatus, tanks and piping containing combus-
tible gases and readily ignitable liquids with the ambient
air shall be provided only via process lines and breathing

arrangements fitted with flame arresters, which are
intended for these purposes.

1.3.31 When it is impossible to release the
combustible gases or vapours to the flare systems, they
shall be discharged to the atmosphere outside the FPU/
MODU/FOP spaces. Location of the combustion gas
discharge or vapour release sources shall be determined
by a calculation proceeding from explosion- and fire-
proof conditions of their air dispersion.

1.3.32 Non-return valves shall be installed on the
well flowlines upstream the modular unit for measuring
and separation of well fluids.

1.3.33 For process equipment in service, which is
subjected to vibrations, arrangements shall be made to
protect it from vibration loads.

1.3.34 Typical layout of the equipment on the
FPU deck is given in Appendix 2.

2 REQUIREMENTS FOR SYSTEMS FOR PRODUCTION, GATHERING,
TREATMENT AND TRANSPORTATION OF WELL FLUIDS

2.1 SYSTEM FOR GATHERING OF WELL FLUIDS

2.1.1 The system for gathering of well fluids of FPU/
MODU/FOP shall be leak-tight and prevent formation of
dangerous concentration of explosive and toxic substances
in the environment under all operational conditions.

2.1.2 Wellheads shall be provided with the well
components designed for the maximum possible pressure
on the wellhead in operation. The inlet and outlet
pipelines of the system for gathering of well fluids shall
be provided with remote-controlled (by a command from
the ESD system) shut-off fittings.

2.1.3 The well components shall comply with the
requirements of standards recognized by the Register.

2.1.4 The well component spacing across the well
pattern shall not be less than:

the distance between oil wellheads — 24 m;

the distance between gas and gas condensate well-
heads — 3 m.

2.1.5 The well components shall be effectively
protected against possible falling of cargo and tools
during cargo-handling operations.

2.2 SYSTEM FOR CONTROL AND MONITORING
OF PRODUCING WELL

2.2.1 Every well shall be equipped with the
following:

downhole surface-controlled subsurface safety valve
(SCSSV), which provides sealing of development wells

in the event of the well component failure, fire or other
emergency situations;

well components with the remote-controlled shut-off
master gate valves and remote-controlled shut-off gate
valves on the flowlines.

2.2.2 To control the well components use shall be
made of the following:

remote control stations of well components;

control station of downhole SCSSV;

remote control device of the well component gate
valves.

The equipment shall be installed in a separate space
outside an explosive zone isolated from the wellhead
area (area where well components are installed) and at a
distance not more than 30 m therefrom (refer also to
Part IX "Special Requirements for Ensuring Explosion
and Fire Safety" and Part X "Safety Assessment").

2.2.3 Serviceability of downhole SCSSV and shut-
off gate valves shall be checked according to the
schedule in compliance with the instructions of the
manufacturer of the equipment concerned.

2.2.4 Wells, piping, separators, etc. shall be purged and
discharged through purge recovery and discharge unit.

2.2.5 The well components and downhole SCSSV
valves shall provide:

.1 remote control from the main machinery control
room:

opening and closing of the well component gate
valves and the valve for gas supply to the gas lift;

closing of SCSSV;

.2 automatic start and shutdown of the hydraulic
pumps;
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.3 indication in the main machinery control room of
the following:

level in the hydraulic system oil tank;

pressure in the high-pressure and low-pressure
hydraulic collectors;

well pressure;

pressure of gas supplied to the gas lift;

.4 alarm in the main machinery control room to
indicate:

open/closed position of the gate valves, SCSSV of
the well components and valve for gas supply to the gas
lift;

low level in the hydraulic system tank;

low pressure in the air supply main line to the
control station;

low pressure in the high-pressure hydraulic collector;

low pressure in the low-pressure hydraulic collector;

high pressure in the well;

clogging of the working fluid filters of the hydraulic
system.

2.3 PRODUCING RISER SYSTEM

2.3.1 The Register technical supervision of produ-
cing risers is carried out in compliance with the
requirements of the standards recognized by the Register
and the approved technical documentation.

2.4 SYSTEM FOR TREATMENT OF WELL FLUIDS

2.4.1 The system for well fluid treatment shall be
leak-tight and prevent formation of dangerous concen-
tration of explosive and toxic substances in the
environment under all operational conditions. In well-
grounded cases, the equipment may be used, in which,
according to the certificate data, regulated leaks of
combustible substances may be possible (with indication
of allowable values of these leaks under operational
conditions). The procedure of their gathering and
removal shall be stated in the design documentation.

2.4.2 Provision shall be made for alarm and
shutdown systems incorporated in the automated process
control system.

2.4.3 Systems and their components shall be
designed for the most unfavourable combinations of
pressure and temperature, as well as environmental
conditions, FPU/MODU/FOP movement conditions and
effects of other external factors and loads including those
of short-duration.

2.4.4 During determination of loads acting on the
equipment, consideration shall be generally given to the
loads during:

cold start;

shutdown, change of operating mode;

deadlock;

hydraulic impacts, pressure change;

pressure and temperature fluctuations in the system;

pressure release and emptying;

pressure increase;

process cooling system failure;

heating above the allowed temperature (e.g. in the
event of fire).

2.4.5 Working pressure of the system shall be
calculated proceeding from the maximum expected well
pressure or a pressure reduction system fitted with a
safety device, which prevents the excess of pressure
downwards the choke, shall be provided.

2.4.6 Flow diagram of the system operation shall
prevent the possibility of pressure increase above the
allowable values in its separate components (apparatus,
pipe sections) both in normal operation and in the
emergency situations.

2.4.7 All vessels under excessive pressure shall be
equipped with arrangements providing pressure drop
when exposed to excessive heat.

2.4.8 The ESD system of the automated process
control system shall provide transfer of the process
equipment into a safe condition (sealing of wells,
isolation of process apparatuses, release of excess
pressure to discharge or utilization systems, emptying
of equipment to the closed drainage system, etc.).

2.4.9 Possibility of the emergency leaks of readily
ignitable and combustible liquids penetrating to the
personnel escape routes shall be excluded.

2.4.10 Operational reliability of the systems incor-
porated into the automated process control system
(including the ESD system, overflow automatic control
systems, systems of combustible gas and/or vapour
detection, pressure monitoring systems, etc.) shall be
provided, whenever necessary, by redundancy of the
components providing functioning of the systems.
Arrangement of standby control and monitoring facilities
of the systems shall make it possible to control them by
personnel under various accident scenarios.

2.4.11 Provision shall be made for means of
automatic self-monitoring of serviceability of the said
components activating alarm to notify the personnel
about malfunction of the ESD system components.

2.4.12 The process systems shall be divided into
segments, each segment shall be isolated from the other
segments by a valve controlled by the ESD system (refer
to Section 2, Part IX "Special Requirements for Ensuring
Explosion and Fire Safety").

2.4.13 The following valves are used as shut-off
devices of the ESD system:

well component gate valves;

downhole SCSSV connected to the well components;

valve on the pipeline (riser);



48 Rules for the Oil-and-Gas Equipment of Floating Offshore Oil-and-Gas Production Units, MODU and FOP

shut-off valves between the system sections with
various design pressure;

valves between various stages of process.

2.4.14 Where necessary, provision shall be made for
leak-tight systems for injection of chemical agents into
the system apparatuses and piping.

2.4.15 Heat exchangers with different pressure
between gas and refrigerant shall be provided with
quick-acting safety devices on the low pressure side.

2.4.16 Locations of the points of vapour flow from
the glycol regeneration system shall be chosen with
regard to the presence of the aromatic hydrocarbons in
the vapours and their effect on the personnel.

2.4.17 Gas (vapour) discharges from the safety
valves installed on the equipment with combustible gases
and liquids shall be directed to discharge or utilization
systems.

2.4.18 Process equipment and pipelines shall be
earthed with the aim to protect them from static
electricity.

2.4.19 Thermal insulation of the process equipment
shall be made of non-combustible materials.

2.4.20 Design values of wall thicknesses of the
process equipment and pipelines intended for operation
under effect of corrosion-aggressive agents shall be
determined proceeding from the condition that the working
stresses shall not exceed 0,4 yield strength normative limit
having regard to a negative tolerance for manufacture.

2.4.21 Provision shall be made for a leak-tight closed
drainage system for complete discharge of toxic liquids
(including, where necessary, the tanks for their neutra-
lization) and piping to supply nitrogen, steam or liquid
into the equipment for displacement of toxic agent
remains into the drainage or utilization system.

2.4.22 Toxic liquids shall be stored preferably in
leak-tight tanks under gas-dynamic operational condi-
tions with "nitrogen" breathing. The tanks shall be fitted
with an alarm device to indicate the extreme high level,
which is interlocked with the pumping equipment, and a
system for emergency discharge of excess liquid into the
drainage system.

2.4.23 The ESD systems for the explosive processes
shall prevent formation of explosive medium in the
process equipment under all possible operational condi-
tions, and shall provide safe stoppage of production in
possible emergency situations.

2.4.24 Each special purpose unit used in fire risk and
hazardous zones shall be of safe-type, fitted with
emergency visual and audible alarm and illumination
system.

2.4.25 In order to prevent emergency leaks and
environmental discharge of emissions, provision shall be
made for the following:

installation of guards in the areas of possible oily
mixture leaks;

installation of an open hazardous drainage system,
which provides gathering of oily mixture from the areas
of possible leaks into the drainage collection tank;

installation of a system for gas withdrawal or
utilization from the process equipment during its
preventive maintenance and repairs, as well as in
emergency situations.

2.5 FLARE SYSTEM AND GAS WITHDRAWAL SYSTEM

2.5.1 The flare system is designed for withdrawal
and subsequent burning of combustible gases and
vapours in the following cases:

actuation of the emergency discharge devices, safety
valves, manual discharge, as well as gases and vapour
withdrawal from the process units in emergency situa-
tions by means of the automated systems and remote-
controlled shut-off fittings;

permanent withdrawals specified by the technical
regulations;

periodical withdrawals of gases and vapours (in-
cluding those during the well testing), start, adjustment
and shutdown of the process equipment.

2.5.2 The flare systems incorporated into the FPU/
MODU/FOP process system shall comply with the
requirements of the national supervisory bodies.

2.5.3 Supplies of discharged products to the high-
pressure and low-pressure flare separators shall be
grouped into collectors according to the working
pressure and shall be separate for the high-pressure and
low-pressure flare systems.

2.5.4 Flare boom shall be located on the opposite
side of the accommodation block and with regard to
prevailing wind direction.

2.5.5 Flare unit shall incorporate:

flare stack;

flare tip with gas seal;

monitoring and automation devices;

remote flame igniter;

pipelines supplying gas for igniter and combustible
mixture;

pilot burners with igniters;

sampling device.

2.5.6 The flare unit shall be provided with a device
to control pressure of combustible gas supplied to the
pilot burners.

2.5.7 Calculation of the flare boom height shall be
made in compliance with the current standards with due
regard to the allowable thermal effect on the personnel,
structures and the FPU/MODU/FOP equipment.

2.5.8 Materials of the flare tip, pilot burners,
manifold piping, fastening parts shall be selected with
regard to their heating due to thermal radiation.
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2.5.9 Manifold piping at the flare stack section shall
be made of the seamless heat resistant pipes.

2.5.10 Arrangement and design of the flare unit shall
prevent formation of explosive mixtures within the zone
where the FPU/MODU/FOP process equipment, mod-
ules and structures are located, in the areas of potential
people crowding and creation of ignition sources in case
of flame blowout during emergency discharge.

2.5.11 The flare and separator units shall meet the
expected operational conditions in terms of pressure and
capacity in each phase of discharged fluid.

2.5.12 The piping, shut-off fittings, safety devices
and other equipment of the system shall be designed with
due regard to the presence of hydrates, gas and liquid
mixture in the flow, temperature drop or increase under
normal and emergency operational conditions.

2.5.13 The gas withdrawal pipelines shall be cut in
the flare collector from above to prevent them from being
filled by liquid.

2.5.14 The flare collectors and pipelines shall be of
minimum length and have minimum number of bends.

2.5.15 The flare collectors and pipelines shall be
self-draining. The grade towards the liquid collection
device (separator) shall be not less than 0,003.

2.5.16 The flare unit shall be provided with
separators, pumps and condensate drain arrangements.

2.5.17 The pumps used for condensate drainage from
the flare system separators shall be started and shutdown
both automatically and from the place of their location.
Number of the pumps shall provide 100 per cent
redundancy.

2.5.18 The shut-off fittings installed in combination
with safety devices shall be provided with interlock in
open position and shall be kept permanently open.

2.5.19 No stuffing box compensators shall be fitted
on the flare collectors and piping.

2.5.20 Provision shall be made for supply of purging
inert gas to the system pipelines. Oxygen content in the
purging and discharged gases and vapours shall not exceed
25 per cent of the minimum hazardous oxygen content.

2.5.21 Design of the flare system shall provide
protection of the process equipment from the backflow
pressure during discharge.

2.5.22 The flare system shall be provided with a
device for continuous monitoring of ignition process and
the automatic and remote ignition system with a signal
output at the control panel.

2.5.23 Provision shall be made for automatic
pressure control of fuel gas supplied to pilot burners
and the amount of purging gas supplied to the flare
collector inlet.

2.5.24 The ignition system shall be provided with
100 per cent redundancy, which shall ensure:

as a minimum, 2 attempts in each sequence;

parallel components to remove sources of a single
failure.

2.5.25 The flare separator shall be located in the
lower point of the flare system and shall be fitted with the
extreme upper level sensor with a signal output in the
automated process control system.

2.5.26 Where the high-pressure and low-pressure
flare separators are installed on the exposed decks,
arrangements shall be taken to prevent the liquid freezing
therein.

2.5.27 Flame arresters installed in the system shall
comply with the requirements of the national standards
on fire safety.

2.5.28 Monitoring and control of the flare system
operation shall be carried out:

for a common flare system — from the own control
room (control room, main machinery control station) or
from the control room of a process unit discharging gas
into the flare system;

for separate and special flare systems — from the
control room of a process unit discharging gas.

2.5.29 The flare systems shall be provided with
facilities providing continuous recording (with indication
representation to the main machinery control room) of
the following data:

purging gas flow to the flare collector and gas seal;

liquid level in separators, condensate collectors;

liquid level in flare hydraulic seal;

quantities of discharged gases and vapours, as well
as condensate returned from the hydrocarbon gas and
vapour collection unit;

liquid temperature in flare hydraulic seal.

2.5.30 The flare systems shall be provided with
alarm devices (with signal output at the main machinery
control room) operating when the following parameters
are reached:

the minimum allowable flow of the purging air to
collector and gas seal;

the minimum allowable pressure or flow of fuel gas
for the pilot burners;

loss of flame in the pilot burners;

creation of negative pressure at the base of flare
stack, equal to or more than 1000 Pa;

the minimum and maximum allowable levels of
liquid in separators, condensate collectors;

the minimum allowable level of liquid in flare
hydraulic seals;

the maximum allowable temperature of gases
supplied to the storage tanks;

the minimum allowable temperature in flare hy-
draulic seals;

start of condensate pumps;

start of compressors;

presence of combustible gases and vapours, which
hydrocarbon concentration in the air reaches 20 per cent of
lower flame limit in compressor room and hydraulic seal;

with duplication of visual and sound alarm and
location of the said alarm devices above the entrance
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door, as well as on the open deck installation at the areas
where separators, storage tanks and pumps are arranged.

2.5.31 For monitoring of the fuel gas and air
pressure in the ignition system and in lines upstream of
the control valves, for monitoring of vapour pressure,
liquid level and temperature, duplicating devices shall be
installed in the separators and condensate collectors as
required.

2.5.32 Automatic control (with due regard to delayed
action of the instrumentation and automatic devices and
opening time of the shut-off fittings) shall be provided in
the flare systems of the following:

inert gas supply to the gas seal at a negative pressure
in the flare collector equal to or exceeding 1000 Pa;

inert gas supply to the inlet of flare collector when
supply of purging (fuel) gas is interrupted (continuous
nitrogen supply with the mandatory justification in the
design documentation may be allowed);

drainage of condensate from separators and con-
densate collectors except those with continuous drainage
through the hydraulic seal when the maximum level is
reached.

2.5.33 Arrangement of ladders and platforms shall
comply with the requirements of 2.1.2, Part II "Drilling
Systems and Equipment".

2.6 PRESSURE RELEASE AND GAS WITHDRAWAL SYSTEM

2.6.1 Pressure release system shall provide safety of
the release and dissipation of hydrocarbons under normal
and emergency operational conditions.

2.6.2 Places of pressure release by safety devices
shall be located at safe distances from the FPU/MODUY/
FOP remaining equipment.

2.6.3 The pressure release system shall be associated
with the ESD system of the automated process control
system and shall be operated by its command in
accordance with the operation algorithm of the auto-
mated process control system.

2.6.4 The gas withdrawal systems shall provide
withdrawal of combustible gases and/or vapours to the
atmosphere outside the spaces and platform structures.
Design of the gas withdrawal system shall prevent
formation of explosive mixtures (proceeding from the
explosion- and fire-proof conditions of their dissipation
in the atmosphere) within the zone where the process
equipment and platform structures are located, in the
areas of possible people crowding and creation of
ignition sources.

2.6.5 The open discharge pipeline shall have:

wire mesh or venting branch pipe at the outlet flare tip;

flame arrester;

drain valve for discharge in the area of the possible
liquid accumulation.

2.6.6 The pressure release system shall be fitted with
breathing, safety and shut-off fittings.

2.6.7 The gas withdrawal systems shall be fitted with
means of protection against flame spreading (flame
arresters, liquid seals, etc.). The means of protection
against flame spreading may be omitted when these lines
are supplied with inert gases in quantities excluding
formation of explosive mixtures therein.

2.6.8 On the exposed decks and areas, the pressure
release pipelines shall be thermally insulated and/or
provided with heating systems to prevent condensation
and crystallization of substances.

2.7 SYSTEM FOR GATHERING, TREATMENT
AND UTILIZATION OF PROCESSING WASTES, INCLUDING
PRODUCED WATERS

2.7.1 Drainages, which contain or may contain (in
emergency situations) combustible gases, readily igni-
table and combustible liquids, as well as those, which
may be produced by the contaminants dangerous for the
environment, are considered dangerous.

2.7.2 The FPU/MODU/FOP shall be provided with
the following:

open hazardous drainage system;

closed hazardous drainage system.

2.7.3 The closed hazardous drainage system shall be
completely separated from the open hazardous drainage
system.

2.7.4 Design of drainage systems shall prevent
spread of combustible substances over them from one
section of the platform to the other. The drainage systems
shall be made of non-combustible materials.

2.7.5 To avoid gas pollution of the territory,
installation and spread of flame through the drainage
system during fire, hydraulic seals or scuppers with
closing shall be installed thereon. The water layer
forming the seal shall be at least 0,25 m high.

2.7.6 The hydraulic seals and piping of the drainage
systems shall be protected against freezing.

2.7.7 Discharge of various substances, which
mixture may result in reactions accompanied by heat
release, formation of combustible and harmful gases, as
well as solid precipitations is prohibited.

2.7.8 The closed hazardous drainage system shall
provide fire-and explosion-proof discharge and removal
of drainages containing combustible liquids and gases
from process equipment under normal operating condi-
tions, during routine operations and repair work, as well
as in emergency situations.

2.7.9 Substances discharged to the closed hazardous
drainage system shall be collected in the tanks of the
closed drainage system for degassing. Gas released in the
closed hazardous drainage system shall be directed to the
gas withdrawal system or to the flare system. Drainage
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liquid shall be pumped out from the closed hazardous
drainage system tank to the system of well fluid
treatment process.

2.7.10 Parameters of the closed hazardous drainage
system (output and capacity) shall provide emptying of
the platform process equipment.

2.7.11 Discharges from the equipment with different
design pressure shall be directed to collectors in
accordance with the design pressure of the equipment.
Design arrangements shall be provided to prevent the
fluid ingress from the high-pressure part of the system to
the low-pressure part.

2.7.12 The open hazardous drainage system shall
provide explosion- and fire-proof collection and disposal
of liquid wastes (drainage) under normal operating
conditions, during routine operations and repair work,
as well as in the event of accidents, from the exposed and
closed platforms and zones of the FPU/MODU/FOP.

2.7.13 Hazardous drainage from the process system
equipment located in way of the wellheads, in spaces and
on the exposed deck areas shall be directed to the
drainage collection tank.

2.7.14 Hazardous drainage from the drainage collection
tank shall be pumped out to the process system for well
fluid treatment or to a waste-removal vessel.

2.7.15 The drainage collection tank of the open
hazardous drainage system, its location and also location
of drainage inlets where explosive gas-vapour-air
mixtures are likely to be formed, shall be provided with
alarm devices to indicate explosive concentrations of
combustible gases and vapours with the signal output to
the main machinery control room.

2.7.16 Parameters of the open hazardous drainage
system (output and capacity) shall provide explosion-
and fire-proof discharge of readily ignitable and
combustible liquids in the event of potential accidents.

2.7.17 The inlet pipelines of the drainage collection
tank shall be provided with hydraulic seals to prevent
escape of combustible gases and vapours from the said
tank. The height of liquid column in the hydraulic seal
shall not be less than 0,25 m.

2.7.18 All tanks of the drainage systems shall be
fitted with level gauges. Alarm indicating that the
maximum allowable liquid level is reached in the said
tanks shall be actuated at the main machinery control
room. Where necessary, the drainage system tanks shall
be provided with heating arrangements.

2.7.19 The drainage systems shall prevent ingress of
untreated drainage to the environment.

2.7.20 The monitoring and control system of the
reservoir water hydrocyclone units shall provide:

automatic control of oil show for repeated degassing,
as well as treated water yield;

alarm to be actuated at the main machinery control
room to indicate high and low reservoir water pressure
difference across the hydrocyclone.

2.7.21 The monitoring and control system of the
degassing buffer tank shall provide:

automatic adjustment of the following parameters in
the tank:

gas pressure, oil phase level, water level;

automatic closing of valves on the following
manifolds:

of water intake into the tank, discharge of gas, water
and oil from the tank;

alarm in the main machinery control room to
indicate: high and low oil and water level in the tank,
high and low gas pressure in the tank, extreme high and
low water and oil level in the tank, "open/closed"
position of the valves on the well fluid inlet and outlet
manifolds.

2.7.22 The monitoring and control system of the
booster pumps to inject water into the filters shall
provide:

.1 emergency shutdown of the booster pumps;

.2 automatic control of each pump supplying water
to the injection pumps;

.3 alarm actuation in the main machinery control
room to indicate:

high and low water flow;

.4 filter clogging.

2.7.23 The monitoring and control system of the
water injection pumps shall provide:

.1 selection of control mode for the water injection
pumps:

at the local control station: "Local/Remote";

in the main machinery control room: "Remote/
Automatic";

.2 remote start and shutdown of the water injection
pumps from the main machinery control room;

.3 emergency shutdown of the water injection
pumps;

.4 automatic control for each pump supplying water
to the injection well;

.5 indication in the main machinery control room of
the following:

water flow supplied to the injection well;

oil content;.

.6 alarm actuated in the main machinery control
room to indicate:

running and malfunction of the pumps;

overload of the pumps;

selection of pump control station;

pump control mode;

high and low water flow at the pump outlet.

2.7.24 The monitoring and control system for
collection of oily waters shall provide:

.1 remote shutdown of the pump from the oily water
discharge stations;

.2 automatic emptying of drain sumps and removal
of water from under the floor, shutdown of the pumps
upon oily water tank filling;
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.3 indication of the oily water tank level in the main
machinery control room;

.4 alarm actuated in the main machinery control
room to indicate:

selected mode of pump control, operation and
overload;

position of the remote-controlled equipment;

the maximum allowable level in the drain sumps;

filling of the oily water tank, oil drainage tank, dirty
oil and fuel tanks.

2.7.25 The monitoring and control system of the
open hazardous drainage system shall provide:

.1 local start and shutdown of the pumps;

.2 remote control of the pump shutdown from the
main machinery control room during emptying of pits
and drainage collection tank;

.3 indication of the temperature and level in the drainage
collection tank in the main machinery control room;

.4 alarm actuated in the main machinery control
room to indicate:

running and malfunction of the pumps;

overload of the pumps;

upper and lower level in the pits and drainage
collection tank;

high and low temperature in the drainage collection
tank;

emergency high level in the drainage collection tank.

2.7.26 The monitoring and control system of the
closed hazardous drainage system shall provide:

.1 automatic emptying of drainage tanks;

.2 selection of control mode for the pumps:

at the local control station: "Local/Remote";

in the main machinery control room: "Remote/
Automatic";

.3 remote start and shutdown of the water injection
pumps from the main machinery control room;

.4 emergency shutdown of the pumps;

.5 indication in the main machinery control room of
the following:

running of the pumps;

shutdown of the pumps;

the maximum allowable level of liquid in the system
tanks;

the maximum allowable pressure in the system tanks.

2.8 SYSTEM FOR GAS DEHYDRATION

2.8.1 Plants shall be provided with automatic and
manual regulation and control of the processes.

2.8.2 Each gas separator shall be fitted with at least
two safety devices either of which shall provide failure-
free operation of the apparatus.

2.8.3 Safety devices on the condensate collector
shall be installed in the upper part of the apparatus.

2.8.4 Gas withdrawn by the safety devices shall be
directed to the flare system.

2.8.5 Where the process apparatus is fitted with
internal components (nozzles, partitions, knockout
drums), for which the manufacturer has established an
allowable pressure drop, necessary monitoring and
interlocking means shall be provided.

2.8.6 A non-return valve and disconnecting device
designed for the working pressure in the apparatus shall be
installed on each steam line (thermal liquid supply line),
absorbent (inhibitor) supply line at the apparatus inlet.

2.8.7 The automated process control system for the
natural gas and gas condensate gathering and treatment
shall provide:

corrosion inhibitor injection systems and other
devices to provide taking of corrosion-preventing actions
specified by the process regulations;

remote emergency shutdown of the installation
process line from the duty operator's control panel and
transfer of the process media to the flare line or
emergency collecting tank;

remote control of the process parameter values and
recording of the basic process parameters;

automatic control of the medium pressure in the
process equipment in case of deviations of the process
parameters;

automatic alarm actuated when the process para-
meters (pressure, temperature, etc.) are beyond the
allowable values with the warning signals to be
transmitted to the unit location and the main machinery
control room;

gas detection and alarm at the facilities.

2.8.8 The monitoring and control system of the gas
dehydration plant shall provide:

.1 automatic control of the glycol and condensate
levels;

.2 automatic shut-off of the valve for gas outflow
from absorber and gas discharge to the flare, shut-off of
the valves on the gas intake line, glycol intake and
discharge lines, condensate discharge line;

.3 alarm in the main machinery control room to
indicate:

high and low glycol levels;

high and low condensate levels;

limiting high and low glycol levels;

limiting high and low condensate levels;

high temperature in the glycol heater and high gas
humidity.

2.9 SYSTEM FOR GAS COMPRESSION

2.9.1 The compressor suction lines shall be provided
with condensate collectors, the injection lines shall be
provided with oil traps (where necessary) installed down-
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stream of compressors. The condensate collectors shall be
fitted with the extreme upper level sensor and a liquid
removal system, visual and sound alarm, as well as with
interlocking arrangement to shut down the compressor
when the extreme upper level of the liquid in the separator
is reached.

2.9.2 The system of fuel gas treatment for compres-
sors shall comply with the requirements of Part IX
"Machinery" of the Rules for the Classification and
Construction of Sea-Going Ships.

2.9.3 The compressors and pumps, which transfer
fluids via a pipeline from the FPU/MODU/FOP to the
reception point, shall be fitted with systems for automatic
emergency shutdown of the compressor and pump,
which in their turn shall be connected to the automated
process control system.

2.9.4 Continuous leak-tightness monitoring of the
compressor sealing system shall be provided. When
unacceptable leaks or other malfunctions are detected,
the compressor shall be automatically shutdown and
depressurized.

2.9.5 The gas recycle line shall be laid in such a way
as to provide the liquid discharge therefrom to the tie-in
point upstream of the compressor separator with the
recycle line shut-off valve located at the uppermost point.

2.9.6 The valves on the recycle line, which are
controlled from the emergency depressurization system,
shall have separate solenoids controlled by this system.

2.9.7 The compressor connections and their piping shall
be regularly tested for leak-tightness in due dates stipulated
by the manufacturer's instructions and process regulations.

2.9.8 The compressor room shall be provided with
continuously operating forced plenum-exhaust ventilation.

2.9.9 Compressors transferring hydrocarbon gases
shall be provided with an automatic shutdown system
actuated when the hydrocarbon gas concentration in the
space reaches 50 per cent of lower flame limit.

2.9.10 Gas compressor plants shall be equipped with
the following (refer also to Section 2, Part IX "Special
Requirements for Ensuring Explosion and Fire Safety"):

instruments to monitor process parameters (pressure,
flow, temperature, etc.) of the transported fluid,

system of instruments to monitor condition of the
compressor equipment (vibrations, bearing temperature,
etc.);

gas detection and alarm system in the compressor
room;

ventilation system;

alarm system to give warning of the process
parameter violation;

interlocking system providing shutdown of the
compressor when the process parameters exceed the
maximum allowable values, gas concentration in air
exceeds lower flame limit, in case of malfunction of the
ventilation system, actuation of the alarm system in the
compressor room;

control panels in the compressor room and in the
main machinery control room;

fire-fighting system.

2.9.11 Booster compressor stations at the natural gas
production facilities shall be additionally equipped with
the following:

automated control system of the equipment opera-
tion within the prescribed parameters;

automated system of emergency discharge of the
equipment with supply of process fluids into utilization
systems;

automated system of early fire detection and
extinguishing;

emergency alert and communication system.

2.9.12 The automation level of the compressor
stations shall provide recording of the basic process
parameters, including:

pressure, flow and temperature of the transported
fluids;

indoor air condition (concentration of hazardous and
toxic substances);

alarms.

2.9.13 The monitoring and control system of the
inlet compressor scrubbers shall provide:

level control;

emergency condensate disposal;

alarm in the main machinery control room to
indicate the upper and lower condensate levels, extre-
mely low condensate level.

2.9.14 The monitoring and control system of
compressor units shall provide:

selection of control mode for compressors at the
local control station — "Local/Remote";

remote control from the main machinery control
room, including start and shutdown of compressors,
compressor switchover to on-load operation;

emergency shutdown of compressors;

alarm indicating that the working pressure is
reached, indicating malfunction and overload of the
compressor, malfunction of the lubricating oil system,
overheating and high pulsations.

2.9.15 The monitoring and control system of coolers
at the compressor outlet shall provide:

automatic control of gas temperature;

alarm in the main machinery control room indicating
the opening of safety bursting disk.

2.9.16 The monitoring and control system of the
low-pressure gas piping shall provide:

emergency shut-off of the valve to discharge gas to
the high-pressure compressor line and gas discharge to
flare;

automatic control of gas surging, compressor loads
and capacity;

alarm in the main machinery control room indicating
low and high gas temperature, low and high gas flow.
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2.10 SYSTEMS FOR WATER INJECTION, GAS INJECTION
AND GAS LIFT SYSTEM

2.10.1 Capacity of the system shall be sufficient for
operation in all modes.

2.10.2 A non-return valve and an automatic shut-off
valve shall be fitted at the injection point to the well.

2.10.3 When operated in areas with outdoor
temperature below —35 °C, the piping and wellhead
manifolding of the water injection system shall be
thermally insulated.

2.10.4 Places for storage of protective means and eye
washing stations shall be provided in areas where
biocides are used.

2.11 SYSTEM FOR STORAGE OF WELL FLUIDS

2.11.1 The fluid storage system shall comply with
the requirements of Part VIII "Systems and Piping" of
the FPU Rules.

2.12 SYSTEM FOR TRANSPORTATION OF WELL FLUIDS

2.12.1 The system for transportation of well fluids
shall comply with the requirements of Part VIII "Systems
and Piping" of the FPU Rules.

2.12.2 The monitoring and control system of the
transfer pumping unit shall provide:

.1 selection of the pump control mode:

at the local control station — "Local/Remote";

in the main machinery control room — "Remote/
Automatic";

.2 remote control of the pump start and shutdown
from the main machinery control room;

.3 automatic start and shutdown of pumps by a
signal of the upper and lower level in scrubbers;

.4 emergency shutdown of pumps;

.5 alarm in the main machinery control room to indicate:

pump running and malfunction;

pump overload;

pump control mode.

2.12.3 The monitoring and control system of pig
launcher on the pipeline in the external transportation
facility shall provide:

.1 remote control of opening and shut-off of the
valves fitted on the lines for well fluid reception and
discharge to the pipeline from the main machinery
control room,;

.2 emergency shut-off of the valves fitted on the lines
for well fluid reception and discharge to the pipeline;

.3 indication in the main machinery control room of
the following:

pressure in the pig launcher;

pressure in the bypass line;

.4 alarm in the main machinery control room to
indicate the following:

closed/open positions of the valves fitted on the lines
for well fluid reception and discharge to the pipeline, pig
launcher covers;

high pressure in the pig launcher;

high and low pressure in the bypass line;

extremely high and low pressure in the bypass line;

.5 indication of the well fluid flow in the main
machinery control room.

2.13 SYSTEM FOR PROCESS HEATING AND COOLING

2.13.1 The heating system shall be designed for the
following purposes:

heating of working spaces;

heating of process equipment;

heating/cooling of process liquids and gases.

2.13.2 The pipelines shall be thermally insulated in
the following cases:

when it is necessary to reduce heat dissipation (to
maintain temperature, prevent formation of condensate,
ice, hydrate, etc.);

when the pipe wall temperature exceeds 60 °C;

when the pipe wall temperature at working places or
in corridors and spaces exceeds 45 °C.

In well-grounded cases, the pipeline thermal insula-
tion may be replaced by casing or guard.

2.13.3 The cooling systems shall be designed for
closed-circuit cooling of the following:

gas at all compression stages;

auxiliary compressor equipment;

pumps for heat supply of the platform;

glycol regeneration plants.

2.13.4 The equipment of the heating and cooling
systems are covered by the requirements of Parts VII — X
of the MODU/FOP Rules in so much as they are
applicable.

2.13.5 Primary heating or cooling circuits shall be
provided with sensors to detect hydrocarbon leakages.

2.13.6 Design temperature of both sections of heat
exchanger shall be determined for the hottest fluid.

2.13.7 Heat exchangers shall be protected from
thermal expansion when thermal liquid is circulated only
from one side.
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PART IV. MACHINERY INSTALLATIONS AND MACHINERY

1 GENERAL

1.1 APPLICATION

1.1 The requirements of the present Part apply to
machinery installations and machinery providing opera-
tion of the FPU/MODU/FOP oil-and-gas equipment to
perform works associated with drilling and production of
well fluids on a sea shelf, gathering, treatment and
transportation of well fluids.

1.2 The items of the Register technical supervision
as regards the machinery installations, engines and
machinery providing operation of the oil-and-gas equip-
ment are given in the Register Nomenclature in
Section 7, Part I "General Regulations for Technical
Supervision".

1.2 SCOPE OF TECHNICAL SUPERVISION

1.2.1 General provision relating to the procedure for
technical supervision of the machinery installations and
machinery of oil-and-gas equipment of the FPU/MODU/
FOP during their manufacture, mounting and operation,
as well as the requirements for amount of technical
documentation submitted to the Register for review and
approval shall comply with the requirements of Sec-
tions 3 to 10, Part I "General Regulations for Technical
Supervision".

2 REQUIREMENTS FOR MACHINERY INSTALLATIONS AND MACHINERY

2.1 GENERAL REQUIREMENTS

2.1.1 Machinery installations, engines and machinery
providing operation of the FPU/MODU/FOP oil-and-gas
equipment shall remain operative under conditions speci-
fied in 1.3, Part II "Drilling Systems and Equipment".

2.1.2 Machinery installations, engines, machinery,
equipment of the drilling rig machinery spaces and
systems for production, treatment and transportation of
well fluids of the FPU/MODU/FOP shall comply with
the requirements of Part VII "Machinery Installations
and Machinery" of the MODU/FOP Rules, to the extent
as applicable.

2.2 PUMPING UNITS

2.2.1 Pumps and compressors.

2.2.1.1 Each pumping unit shall be disconnected
from collectors by means of shut-off fittings. Remote
control by the automated system, as well as local control
of the shut-off fittings shall be provided.

For all the pumps transferring readily ignitable and
combustible liquids, provision shall be made for remote
disconnection from the permanently manned spaces.

2.2.1.2 Shut-off, cut-off, discharge and safety
devices installed on injection and suction pipelines of a
pump or compressor shall be located as close as possible

to the pump/compressor and be in a zone convenient and
safe for maintenance.

2.2.1.3 Position indicators "Open" and "Closed"
shall be provided on the shut-off fittings (gate valves,
cocks).

2.2.1.4 A non-return valve shall be fitted on the
injection pipeline of centrifugal pumps and compressors.

2.2.1.5 Pumps used to inject readily ignitable and
combustible liquids shall be fitted with alarm to give
warning of deviations from normal operational para-
meters affecting the safety. The limiting values of the
safe operational parameters shall be stipulated by the
process regulations and operational manuals.

2.2.1.6 For pumps (pump group) transferring
combustible products, provision shall be made for
remote shutdown thereof and for remote-controlled
shut-off or cut-off valves to be installed on the inlet
and injection lines.

Purging cock of the oil transfer pump shall be fitted
with a line to discharge oil to the collection tank.

2.2.1.7 Electric drive of the oil transfer pump shall
be provided with remote switching-off and shall be of
safe type.

2.2.1.8 To transfer readily ignitable and harmful
liquids use shall be made of pumps, which preclude the
well fluid leakage.

2.2.1.9 The pumping station control panel shall be
fitted with meters, which provide monitoring of pressure,
flow, pumping unit bearing temperature and indoor air
composition.
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2.2.2 Drilling pumps.

2.2.2.1 Drilling pumps shall be fitted with pressure
surge chambers filled with air or inert gas. Design of the
pneumatic surge chamber shall provide installation of a
pressure gauge to measure pressure in gas pocket space
and provide the possibility of complete depressurization.

2.2.2.2 Drilling pumps shall be fitted with safety
devices. Design of these devices shall provide their
reliable activation under specified pressure regardless of
the duration of their contact with drilling mud and
content of abrasive solid phase therein, duration of the
effect, temperature difference. When activated, the safety
devices shall prevent fouling of the equipment and the
pump room. Liquid drainage lines shall be self-draining.

2.2.2.3 Membranes in the pump safety devices shall
be opened at a pressure exceeding 10 per cent of the
pump working pressure.

2.2.2.4 Seals in the pump hydraulic part, in the
housings of the safety device and pneumatic surge
chamber shall be designed for a pressure equal to 1,5 the
maximum pump working pressure.

2.3 DRAWWORKS

2.3.1 Design of the drawworks drum shall provide
fastening of the travelling end of the drilling line, which
precludes its flattening or kinking, spontaneous slacken-
ing or detachment at its fastening point.

2.3.2 Design of the drawworks drum shall be
provided with special plates with grooves for close and
uniform spooling of the first layer of the drilling line.
The plates shall be removable and be manufactured to
match the different diameters of the drilling lines applied.

2.3.3 The braking gear of the drawworks shall be
provided with at least two independent control systems,
one of which (main) shall provide smooth regulation of
braking torque. Drawworks, in which a controllable
electric drive is the main braking system, a mechanical
brake shall be provided for emergency stop and for
holding the drum in a fixed position.

Design of the brake shall prevent spontaneous
braking or releasing brake of the drawworks drum.

2.3.4 In the drilling units where main braking is
provided by means of mechanical brake, the drawworks
shall be fitted with an auxiliary adjustable brake (electric,
hydraulic or pneumatic).

2.3.5 The drawworks shall be remotely controlled
from the driller's control panel. The auxiliary brake
control system:

in case of electric brake, shall be provided with an
alarm to indicate existence of exciting current and
voltage in the electrical brake control system;

in case of hydraulic brake, shall provide monitoring
of liquid level in the braking system and possibility of its
control.

2.3.6 Design of mechanical drive (transmissions,
gear boxes, etc.) shall prevent simultaneous engagement
of more than one gear, as well as spontaneous gear
disengagement or shifting.

2.3.7 The drawworks control system shall provide
automatic disconnection of the drive with simultaneous
braking performed by a signal of the safety devices
(indicator of the drawworks safe working load, limiter of
the travelling block rising height).

2.3.8 Disconnection of the drive and braking of the
drawworks shall be such as to prevent discarge and
unspooling of the travelling part of the drilling line.

2.4 ROTARY TABLE

2.4.1 Design of the rotary table shall provide devices
for stopping of the rotary table and for locking of the
rotary bushings. Controls of the devices shall be located
in a readily accessible place.

2.4.2 Clamps of the square kelly with guide rollers
or the small rotary bushings, where applicable, shall be
provided with the devices to prevent their spontaneous
ejection from the rotary table.

2.5 TOP DRIVE

2.5.1 The top drive shall provide:

catching of pipe (string) for its raising;

catching of pipe (string) for its making (breaking);

screwing (unscrewing) of the pipe threaded joints;

connection to the flowline (wellbore) for flushing
(cleaning) of the well;

rotation of the string;

laying of drill pipes in a shot pit.

2.5.2 The top drive shall consist of the following:

swivel reducer;

electric motor (hydraulic drive);

brake;

frame;

thread relief system;

pipe handling mechanism;

pipe clamp;

swivel head;

ball valve;

hydraulically driven bail deflection system;

hydraulic power plant and hydraulic line;

control station;



Part IV. Machinery Installations and Machinery

57

internal BOP (dual ball valve).

2.5.3 The top drive shall be compatible with the
facilities for mechanization of the round-trip operations.
Actuators and drive of the power unit shall be controlled
from the control panel located close to the control panels
of other drilling unit equipment (drawworks, automatic
tongs, etc.). The components of the top drive (guide
arms, actuator module, etc.) shall not impede other
process operations.

2.5.4 The blowout elimination/well-kill components
shall contain at least two built-in ball valves. One of the
valves shall be remotely controlled from the driller's
control panel. Working pressure of the ball valves shall
not be less than the maximum allowable pressure of other

components of the drilling unit injection line, and their
flow section shall correspond to that of the wellbore part.

2.5.5 The control and measuring devices shall
provide continuous monitoring of the following para-
meters:

rotating speed of the string;

torque value during making and drilling;

position of the pipe handling mechanism compo-
nents;

position of the BOP system.

2.5.6 In the automatic tong control system provision
shall be made for complete disconnection of the
mechanisms from the energy supply line, as well as
interlocking to prevent an accidental actuation.
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PART V. SYSTEMS AND PIPING

1 GENERAL

1.1 APPLICATION

1.1.1 The requirements of the present Part apply to
the following piping systems of the FPU/MODU/FOP
oil-and-gas equipment.

1.1.1.1 Drilling support systems:

well cementing system;

free-flowing material systems;

choke and kill systems;

drilling riser system.

1.1.1.2 Drilling mud systems:

storage system;

gathering, cleaning and degassing system;

high-pressure system;

low-pressure system;

seawater system.

1.1.1.3 Oil treating systems:

oil gathering and separation systems;

stabilization, desalting and dehydration systems;

associated petroleum gas gathering, treatment and
utilization system.

1.1.1.4 Gas treating systems:

gas separation and dehydration systems;

gas condensate gathering and treatment systems;

absorbent regeneration system;

gas compression system;

gas-lift system.

1.1.1.5 Chemical agent reception, storage and
delivery systems.

1.1.1.6 Flare systems.

1.1.1.7 Process heating/cooling systems.

1.1.1.8 Compressed-air systems:

instrumentation systems;

free-flowing component transportation systems.

1.1.1.9 Systems of water treatment and injection into
the bed:

water treatment system,;

water distribution system;

water injection system.

1.1.1.10 Hazardous drainage systems:

open systems;

closed systems.

1.1.1.11 Well fluid offloading systems:

measuring system;

transfer system.

1.1.1.12 Pressure release and gas
systems.

1.1.1.13 Well completion and flushing systems.

withdrawal

1.2 SCOPE OF TECHNICAL SUPERVISION

1.2.1 General provisions relating to the procedure of
technical supervision of the systems for production,
gathering, treatment and transportation of well fluids of
the FPU/MODU/FOP during their manufacture, mount-
ing and operation, as well as the requirements for the
amount of technical documentation submitted to the
Register for review and approval shall comply with the
requirements of Sections 3 to 10, Part 1 "General
Regulations for Technical Supervision".

1.3 PROTECTION AND INSULATION OF PIPING

1.3.1 Pipes for seawater used for the process
purposes shall be protected against corrosion and
insulated with due regard to the requirements of 1.4,
Part VIII "Systems and Piping" of the Rules for the
Classification and Construction of Sea-Going Ships.

1.3.2 Depending on the corrosion rates of steel used
for manufacture of the oil-and-gas equipment pipes the
media are subdivided into the following groups:

non-corrosive and low corrosive — with corrosion
rate up to 0,1 mm/year;

moderate corrosive — with corrosion rate from 0,1 to
0,5 mm/year;

high corrosive — with corrosion rate more than
0,5 mm/year.

1.3.3 Parameters of the process pipes exposed to the
effect of hydrogen sulphide (as a rule, where the hydrogen
sulphide content of the well fluids exceeds 6 per cent by
volume), shall be selected with regard to the process
parameters and characteristics of the corrosive medium. To
protect such pipes against corrosion, use shall be made of
corrosion inhibitors, special coatings and procedures to
reduce corrosiveness of the well fluids.

1.3.4 Pipes resistant to sulphide-corrosion cracking
shall be used in the following cases.

1.3.4.1 For multiphase "oil-gas-water" fluid with gas
factor less than 890 nm*/m”:

.1 with absolute pressure of hydrogen sulphide
below 1,83 MPa:

with volume concentration of hydrogen sulphide
above 15 per cent;

with partial pressure of hydrogen sulphide above
73 kPa and volume concentration of hydrogen sulphide
below 15 per cent;
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.2 with absolute pressure of hydrogen sulphide
above 1,83 MPa:

with volume concentration of hydrogen sulphide
above 0,02 per cent;

with partial pressure of hydrogen sulphide above
345 Pa and volume concentration of hydrogen sulphide
below 0,02 per cent.

1.3.4.2 For multiphase "oil-gas-water" fluid with gas
factor more than 890 nm*/m*:

.1 with absolute pressure of hydrogen sulphide less
than 450 kPa:

with volume concentration of hydrogen sulphide
above 10 per cent;

.2 with absolute pressure of hydrogen sulphide more
than 450 kPa:

with partial pressure of hydrogen sulphide above
345 kPa and volume concentration of hydrogen sulphide
below 0,075 per cent.

1.3.5 Process equipment and piping designed for
operation in contact with corrosive substances shall be
fitted with instruments and devices to monitor corrosion
and corrosion cracking.

1.3.6 The piping laid in spaces and boxes shall be
thermally insulated when the substances conveyed have a
temperature equal to or lower than the dew point for
design conditions.

1.3.7 When it is necessary to apply outer thermal
insulation on the process apparatus and piping, measures
shall be taken to avoid contact thereof with combustible
fluids. Temperature of outer surfaces of the equipment
and (or) sheathing of the thermal insulating coatings shall
not exceed 80 per cent of the self-ignition temperature of
the most fire explosive fluid. In places accessible for the
maintenance personnel the temperature shall not be
higher than 45 °C indoors and 60 °C outdoors. Thermal
insulation shall be made of non-combustible materials.

2 GENERAL REQUIREMENTS FOR SYSTEMS AND PIPING

2.1 REQUIREMENTS FOR DESIGN OF PIPING SYSTEMS

2.1.1 During determination of design flow of the
piping systems with two-phase transported medium it is
necessary to increase the flow value with regard to the
pulsation factor accounting for unsteady fluid flow
regime. The pulsation factors are determined by hydro-
dynamic calculations of the piping system or may be
taken from Table 2.1.1.

Table 2.1.1
Purpose of piping Pulsation factor,

per cent

Piping installed on the same platform with 20

producing wells

Primary treatment plant is located at a distance up 30

to 45 m from the wells (across water surface)

Primary treatment plant is located at a distance of 40

more than 45 m from the wells (across water

surface)

Piping installed on the same platform with

producing wells when the gas lift is used

Plant receiving well fluids from another platform 50

or remote well when gas lift is used

2.1.2 Sizes of piping for single-phase liquid shall be
generally determined according to the flow rate. For the
piping conveying single-phase liquids from one tank to

another with a pressure difference, the recommended flow
rate shall not exceed 5 m/s at the maximum liquid flow.

2.1.3 When selecting pipe materials the following
shall be considered:

purpose of piping;

compatibility with other materials;

mechanical strength, plasticity, elasticity and impact
toughness;

need for special welding procedures and other types
of joints;

need for special types of inspection, testing and
quality control,

possibility of incorrect application in service;

corrosion and erosion caused by the transported
fluids and/or marine environment;

need for retention of operational characteristics in
the event of fire.

2.1.4 Laying of piping shall provide (refer also to 2.5):

possibility of using hoisting and transportation
facilities and fire extinguishing equipment contemplated
by design;

division into process assemblies and units;

possibility of performing all kinds of works
associated with inspection, heat treatment of welds and
testing;

insulation and protection of piping against corrosion,
atmospheric and static electricity;

prevention of formation of ice and other plugs in
piping;

the minimum extension of piping;

exclusion of sagging and formation of stagnant
pockets;
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possibility of self-compensation for temperature
strains of piping.

2.2 METAL PIPING

2.2.1 General requirements.

2.2.1.1 Requirements for the materials used during
manufacture of piping and fittings, allowable radii of
pipe bends and their heat treatment after bending,
allowable pipe wall thicknesses and types of pipe joints
shall comply with Section 2, Part VIII "Systems and
Piping" of the Rules for the Classification and Construc-
tion of Sea-Going Ships, unless otherwise specified in
the present Section.

2.2.1.2 Materials intended for manufacture of steel
pipes and their parts shall comply with the requirements
of standards agreed with the Register and technical
documentation approved by the Register.

2.2.1.3 Chemical composition of steel is specified in
compliance with standards/specifications agreed with the
Register proceeding from the required mechanical
properties, at the design elevated temperature inclusive.
Along with that, the content of base elements shall not
exceed the values stated in 3.4, Part XIII "Materials" of
the Rules for the Classification and Construction of Sea-
Going Ships.

2.2.1.4 The manufacturers of steel pipes and piping
parts operated under a pressure higher than 0,07 MPa or
at a temperature by 10 °C higher than the saturation
temperature of the working liquid under atmospheric
pressure shall be recognized by the Register in
compliance with 8.3, Part I "General Regulations for
Technical Supervision".

2.2.1.5 When calculating the piping wall thicknesses,
corrosion allowance for the design wall thickness shall be
selected in such a way that the required design service life
and corrosion rate specified in 1.3.2 are provided.

2.2.1.6 Use of rimming steel for manufacture of pipe
is not permitted, while use of semi-killed steel is
permitted on agreement with the Register.

2.2.1.7 Pipes shall be tested by the manufacturer by a
test hydraulic pressure specified in the normative and
technical documentation for the pipes or the guaranteed
value of test pressure shall be stated in the certificate.

The hydraulic tests of seamless pipes may be omitted
if the pipes have been subjected to non-destructive
testing over the entire surface.

2.2.1.8 Mechanical and process properties of steel
pipes shall comply with the recognized standards/
specifications. Unless otherwise specified, the composi-
tion of pipe tests, sampling and scope of testing shall
comply with the requirements of 3.4, Part XIII
"Materials" of the Rules for the Classification and
Construction of Sea-Going Ships.

2.2.2 Pipelines with nominal pressure up to
10,0 MPa.

2.2.2.1 Pipes and formed components of piping shall
be manufactured of steel possessing process weldability,
yield ratio not more than 0,75, breaking elongation of the
metal on five-fold specimens not less than 16 per cent
and impact toughness KCU not less than 30 J/cm? at the
minimum design temperature of the pipe component
wall.

2.2.2.2 For the pipelines conveying liquefied hydro-
carbon gases with a diameter more than 400 mm, use of
electric-welded pipes at corrosion rate up to 0,1 mm/year,
with working pressure up to 2,5 MPa, which have been
subjected to heat treatment, 100 per cent non-destructive
testing, with satisfactory results of mechanical tests of
welded joint specimen, including impact toughness test
(KCU), may be allowed.

2.2.2.3 The electric-welded pipes used for other
process piping of the oil-and-gas equipment, except for
the piping used for liquefied gases at a pressure more
than 1,6 MPa, combustible and hardly ignitable liquids at
a pressure more than 2,5 MPa and with a working
temperature above 300 °C, shall be in heat-treated
condition and their welds shall be subjected to
100 per cent non-destructive testing and bending or
impact toughness test.

2.2.2.4 The electric-welded pipes, which are in
contact with the medium producing corrosion cracking of
the metal, regardless of the pressure and wall thickness,
shall be in heat-treated condition, and their welds shall be
as strong as the base metal and subjected to 100 per cent
non-destructive testing.

2.2.2.5 Flat welded flanges are used for the piping
operating under a nominal pressure not more than
2,5 MPa and at a temperature of medium not higher
than 300 °C. For the piping operating under a nominal
pressure above 2,5 MPa, regardless of the temperature, as
well as for the piping with a working temperature above
300 °C, regardless of the pressure, butt-welded flanges
shall be used.

2.2.2.6 Welded branch pipes shall be used for the
process piping:

with inside nominal diameter D,, of 150 — 400 mm at
a pressure P,, not more than 6,3 MPa;

with inside nominal diameter D,, of 500 — 1400 mm
at a pressure P, not more than 2,5 MPa.

2.2.2.7 Steel concentric and eccentric reducers with
inside nominal diameter D,, of 250 — 400 mm may be
used for the process piping at a pressure P, up to 4 MPa,
and with D,, of 500 — 1400 mm at P, up to 2,5 MPa.
Reducer welds shall be subjected to 100 per cent non-
destructive testing.

2.2.2.8 Welded four-way pipe unions may be used
on the piping made of carbon steel at a working
temperature not higher than 250 °C. Four-way pipe
unions made of electric-welded pipes may be used at a
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pressure P,, not more than 1,6 MPa; along with that, they
shall be made of the pipes recommended for use at a
pressure P, not less than 2,5 MPa. Four-way pipe unions
made of seamless pipes may be used at a pressure P, not
more than 2,5 MPa, provided they are made of the pipes
recommended for use at a pressure P, not less than
4 MPa.

2.2.2.9 For the process piping use shall be generally
made of knuckle bends made of seamless and welded
straight seamed pipes by hot stamping or drawing
method, bent and built-up steel branches.

2.2.3 Pipelines with nominal pressure above
10,0 MPa.

2.2.3.1 For manufacture, mounting and repair of
pipelines to be used at a pressure above 10,0 MPa and up
to 320,0 MPa and at a temperature from — 50 up to
540 °C, use shall be made of steel pipes in compliance
with the standards agreed with the Register. Conditions
of using materials for corrosive media containing
hydrogen, ammonia, carbon monoxide are determined
in compliance with the technical documentation re-
viewed and approved by the Register.

2.2.3.2 Semi-finished products of steel pipes shall be
subjected to impact test to be carried out on the
specimens with notch of KCU type and KCV type at a
temperature of 20 °C, as well as at sub-zero temperatures
in case where pipes are operated under such conditions.
The values of impact toughness for steel semi-finished
products and pipes at all test temperatures for KCU shall
not be less than 30 J/cm? and for KCV — not less than
25 J/em?.

2.2.3.3 Each pipe shall be subjected to hydraulic
tests. The value of test pressure is specified in the
normative and technical documentation for pipes. The
pipes shall be delivered in heat-treated condition.

2.2.3.4 The pipes with inside diameter of 14 mm and
more shall be subjected to non-destructive testing. The
pipes with inside diameter less that 14 mm shall be
subjected to magnetic particle or dye-penetrant testing.

2.2.3.5 The pipes made of corrosion-resistant steels
shall be subjected to intergranular corrosion tests, when
contemplated by the design.

2.2.3.6 During manufacture, mounting and repair it
is necessary to perform incoming inspection of pipes,
forgings, welded joint components and welding materials
for the oil-and-gas equipment pipelines for compliance
with the requirements of the present Rules, standards,
specifications and technical documentation. The extent
and methods of inspection shall be agreed with the
Register and the tests shall include:

tensile test at 20 °C and working temperature;

impact test at 20 °C and sub-zero temperature;

micro structural analysis;

flattening test;

static bend test.

2.3 MECHANICAL, FLEXIBLE, EXPANSION JOINTS
AND HOSES

2.3.1 Mechanical, flexible and expansion joints.

2.3.1.1 Type and design of the mechanical, flexible
and expansion joints, which are used in the oil-and-gas
equipment systems described in 1.1.1, shall be approved
by the Register.

2.3.1.2 The requirements for the mechanical, flexible
and expansion joints shall comply with 2.5.4, 2.5,
Part VIII "Systems and Piping" of the Rules for the
Classification and Construction of Sea-Going Ships and
8.5, Part IV "Technical Supervision during Manufacture
of Products" of the Rules for Technical Supervision
during Construction of Ships and Manufacture of
Materials and Products for Ships.

2.3.1.3 During mounting of the oil-and-gas equip-
ment flexible joints, instructions of Appendix to
Section 8 Part V "Technical Supervision during Con-
struction of Ships" of the Rules for Technical Super-
vision during Construction of Ships and Manufacture of
Materials and Products for Ships (Instructions on the
Installation of Flexible Joints) shall be carried out.

2.3.2 Hoses.

2.3.2.1 The hoses used for loading/offloading of well
fluids shall comply with the requirements of Section 6,
Part VIII "Systems and Piping" of the Rules for the
Classification and Construction of Sea-Going Ships and
8.8, Part IV "Technical Supervision during Manufacture
of Products" of the Rules for Technical Supervision
during Construction of Ships and Manufacture of
Materials and Products for Ships.

2.3.2.2 High pressure drilling hoses shall comply
with the requirements of the standards recognized by the
Register and the technical documentation approved by
the Register.

2.4 FITTINGS

2.4.1 Design of the fittings with manual and remote
control, their marking and arrangement shall comply
with the requirements of Section 4, Part VIII "Systems
and Piping" of the Rules for the Classification and
Construction of Sea-Going Ships, unless otherwise
specified in the present Section.

2.4.2 When the system is fitted with remote-
controlled power driven valves, also arrangements for
their manual control shall be provided.

2.4.3 When sealed, the shut-off pipe fittings shall
provide leak-tightness according to the current standards.
Leak-tightness classes for seals according to GOST 9544
shall be selected depending on the application of fittings:

class A for moderately hazardous toxic substances,
combustible gases and readily ignitable liquids;
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class B for combustible liquids, hardly ignitable and
non-combustible substances with a pressure above
4 MPa;

class C for combustible liquids, hardly ignitable and
non-combustible substances with a pressure less than 4 MPa.

2.4.4 Fittings made of carbon and alloyed steels may
be used for media with corrosion rate not more than
0,5 mm/year.

2.4.5 The fittings made of grey cast iron are not
allowed for use on the pipelines conveying toxic
substances and fire and explosion dangerous substances.
The fittings made of grey cast iron may be used on other
pipelines at a design pressure not more than 1,0 MPa (for
steam, not more than 0,3 MPa) operated at an
environment temperature not lower than — 15 °C. In this
case, the ultimate strength of grey cast iron shall not be
less than 300 MPa.

2.4.6 The fittings made of ductile cast iron are not
allowed for use on the pipelines conveying liquefied
hydrocarbon gases and readily ignitable liquids with
boiling point below 45 °C.

For moderately hazardous toxic substances, readily
ignitable liquids (except those with boiling point below
45 °C ) and combustible liquids, the fittings made of
ferritic ductile cast iron may be used if the working
temperature limits are not lower than — 15 °C and not
higher than 150 °C at a working pressure up to 1,6 MPa.
In this case, the malleable cast iron shall have elongation
more than 12 per cent and for medium working pressures
up to 1,0 MPa use shall be made of the fittings designed
for pressure P, not less than 1,6 MPa, and for working
pressures above 1,0 MPa use shall be made of the fittings
designed for a pressure not less than 2,5 MPa.

2.4.7 Scope of application of the fittings made of
ferritic ductile cast iron with elongation less than 12 per
cent shall comply with 2.4.5.

2.4.8 The fittings made of spheroidal or nodular
graphite cast iron may be used for the pipelines
conveying readily ignitable liquids when the elongation
of that cast iron is not less than 12 per cent and the
working temperature shall not exceed 300 °C. The
impact toughness of the spheroidal or nodular graphite
cast iron for the fittings used at a temperature lower than
— 15 °C shall not be less than 20 J/cm?.

2.4.9 At elongation less than 12 per cent, scope of
application of the spheroidal or nodular graphite cast iron
shall comply with 2.4.5.

2.4.10 Regardless of the medium, working pressure
and temperature, the fittings made of grey and malleable
cast iron shall not be used in the following cases:

on the pipelines exposed to vibrations and hydraulic
impacts;

on the pipelines with medium temperatures above
220 °C;

on the pipelines operating under extreme alternating
temperature conditions;

where a substantial cooling of the fittings due to
Joule-Thomson effect is possible;

on the pipelines conveying fire and explosion
dangerous substances containing water or other freezing
liquids at the pipe wall temperature below 0 °C,
regardless of pressure;

in pump unit manifolding system on open areas;

on piping of tanks and vessels for storing fire and
explosion dangerous and toxic substances.

2.4.11 On the pipelines operating at an environment
temperature lower than — 40 °C use shall be made of
fittings made of the appropriate alloyed steels, special
alloys or non-ferrous metals, with an impact toughness of
the metal (KCV) not less than 20 J/em? at the minimum
possible casing temperature.

2.4.12 For the pipelines with working pressure
above 35,0 MPa cast fittings shall not be used.

2.4.13 The fittings with flat face flanges shall not be
used in the pipelines with a working pressure above
10,0 MPa.

2.5 PIPING LAYING

2.5.1 Piping shall be laid in compliance with
Section 5, Part VIII "Systems and Piping" of the Rules
for the Classification and Construction of Sea-Going
Ships.

2.5.2 Systems and piping conveying safe media shall
be separated from the piping, which may contain
explosive and inflammable media.

Cross-connection may be allowed by the Register in
case when measures are taken to preclude potential
contamination of the piping containing safe medium.

2.5.3 Where the pipelines pass through watertight
bulkheads, decks and other watertight structures, there
shall be used appropriate bulkhead sockets, welded pads
and other details to ensure the integrity of the structure
concerned.

Sockets attached by welding to watertight decks and
bulkheads shall have the wall thickness, as a minimum,
1,5 mm greater than that of pipes connected to the
sockets.

2.5.4 Where the pipelines pass through fire-resisting
bulkheads, the requirements of 2.1.3, Part VI "Fire
Protection" of the Rules for the Classification and
Construction of Sea-Going Ships shall be met.

2.6 SURVEYS OF PIPING SYSTEMS
DURING CONSTRUCTION OF FPU/MODU/FOP

2.6.1 Surveys of the piping systems during con-
struction of FPU/MODU/FOP shall be carried out in
compliance with Section 9, Part I "General Regulations
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for Technical Supervision".

2.6.2 Mounting of the piping systems shall be
performed in compliance with the technical documenta-
tion approved by the Register.

2.7 SURVEYS OF PIPING SYSTEMS OF FPU/MODU/FOP
IN SERVICE

2.7.1 Initial surveys.

2.7.1.1 The piping systems of oil-and-gas equipment
of FPU/MODU/FOP manufactured without the Register
technical supervision, as well as in cases mentioned in
10.2.2, Part I "General Regulations for Technical Super-
vision" shall be submitted to the initial survey.

2.7.1.2 During initial survey the construction,
arrangement and installation of the piping systems of
the FPU/MODU/FOP oil-and-gas equipment shall be
checked for compliance with the requirements of the
Rules. Extent of examinations, tests, measurements and
operational testing is specified by the Register with due
regard to the technical condition of the piping systems
and availability of certificates or permissions issued by
other classification or supervisory body. The dates of the
subsequent surveys are counted from the dates stated in
the certificate with regard to subsequent concurrency
with periodical surveys.

2.7.2 Periodical surveys.

2.7.2.1 Survey of the pipelines with nominal
pressure up to 10,0 MPa.

2.7.2.1.1 Survey of pipelines of the FPU/MODU/
FOP oil-and-gas equipment with nominal pressure up to
10,0 MPa shall be carried out in compliance with the
requirements of Section 10 and Table 10.2.7, Part I
"General Regulations for Technical Supervision".

2.7.2.1.2 Dates of surveys (examinations with
access, opening-up or dismantling and thickness mea-
surements being provided, where necessary) shall
comply with Table 10.2.7, Part I "General Regulations
for Technical Supervision". When setting dates, it is
necessary to take into consideration the rate of corrosive-
erosive wear, operational conditions and results of the
preceding surveys of the pipelines.

2.7.2.1.3 During surveys of the piping systems it is
necessary:

to carry out external examination of the pipeline;

to measure thickness of the pipeline wall and welded
flange connection using non-destructive testing equip-
ment;

to carry out internal survey of the pipeline after
dismantling (disassembly) of the section operating under
the most unfavourable conditions;

where necessary, to perform non-destructive testing
of welds, metallographic and mechanical tests.

2.7.2.1.4 The wall thickness shall be measured on
sections operating under the most complicated conditions

(bends, T-joints, incuts, places of pipe contraction,
upstream and downstream of fittings, places of accumu-
lation of moisture and fluids causing corrosion, in
stagnant pockets, drainages), as well as on straight
piping sections on agreement with the Register.

Along with that, the straight sections of interblock
pipelines shall be subjected to wall thickness measure-
ment in at least three places. In all cases, wall thickness
shall be checked in 3 to 4 diameter points and on the
branch pipes — in at least 4 to 6 points on the convex and
concave parts.

2.7.2.1.5 Survey of the welded flange connection
shall be carried out by means of internal survey (with the
pipeline being disassembled) or thickness measurements
by non-destructive testing in at least three points around
the circumference of the flange collar.

2.7.2.1.6 The pipeline sections, which were subjected to
disassembly, cutting and welding in the process of survey,
after assembly shall be tested for strength and tightness. In
well-grounded cases, during disassembly of the flanged
connections associated with replacement of gaskets, fittings
or individual components, only tightness tests may be
permitted. In this case, the newly installed fittings or
pipeline components shall be previously tested for strength
by a test pressure in accordance with 2.7.4, 2.7.5.

2.7.2.1.7 Upon expiry of the designed service life,
the pipeline, regardless of its technical condition, shall be
subjected to an overall inspection in order to determine
possibility and time period of further operation.

2.7.2.2 Survey of the pipelines with nominal
pressure above 10,0 MPa.

2.7.2.2.1 Survey of pipelines of the FPU/MODU/
FOP oil-and-gas equipment with a nominal pressure
above 10,0 MPa shall be carried out in compliance with
the requirements of Section 10 and Table 10.2.7, Part I
"General Regulations for Technical Supervision".

2.7.2.2.2 Dates of surveys (examinations with
access, opening-up or dismantling and thickness mea-
surements being provided, where necessary) shall
comply with Table 10.2.7, Part T "General Regulations
for Technical Supervision".

2.7.2.2.3 Dates of surveys of the pipelines with a
pressure above 10,0 MPa shall be set proceeding from
the operational conditions but not less than once in four
years. The first survey shall be carried out not later than
in 2 years after the pipeline was commissioned.

2.7.2.2.4 Scope of survey of the pipelines with a
pressure above 10,0 MPa shall cover:

at least two sections of the pipelines of each process
block, regardless of the medium temperature;

at least one section of each collector or interblock
pipelines, regardless of the medium temperature.

Selection of the test sections shall be agreed with the
Register.

2.7.2.2.5 During survey of the test section of the
pipeline with a pressure above 10,0 MPa it is necessary:
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to carry out external examination;

when union or flange joints are used, to disassembly
them and thereafter to carry out internal survey;

to measure thicknesses of the pipe walls and other
components of the test section;

when during examination defects are detected in
welds (in the near weld zone) or their quality is doubtful,
to carry out non-destructive testing;

when the metal quality is doubtful, to check its
mechanical properties and chemical composition;

to check condition of couplings, flanges, gaskets,
fastenings, as well as the pipe formed components and
fittings, where provided on the test section.

2.7.2.2.6 Upon unsatisfactory survey results of the test
sections of the pipeline with a pressure above 10,0 MPa, on
agreement with the Register, an overall survey shall be
carried out with complete dismantling of the pipeline and
check of the condition of pipe assemblies and components,
as well as fittings installed on the pipeline.

2.7.2.2.7 All pipelines and/or their sections, which
during survey were subjected to disassembly, cutting and
welding, after assembly shall be tested for strength and
tightness.

2.7.2.2.8 Upon expiry of the designed service life,
the pipeline, regardless of its technical condition, shall be
subjected to an overall inspection in order to determine
possibility and time period of further operation.

2.7.3 Survey of the piping fittings.

2.7.3.1 Examination and repair of the piping fittings,
including non-return valves, as well as the driving gear
(electric, pneumatic, hydraulic, mechanical drive), as a
rule, shall be carried out during survey of the pipeline.

2.7.3.2 During survey of the fittings, including non-
return valves, the following operations shall be per-
formed:

external examination;

disassembly and examination of condition of
individual parts;

examination of inner surface and, where necessary,
non-destructive testing;

lapping-in of sealing surfaces (where necessary);

assembly, operational testing and strength and
tightness tests.

2.7.4 Testing of piping.

2.7.4.1 The piping shall be hydraulically tested for
strength and tightness:

after completion of mounting of the oil-and-gas
equipment or on the Register demand during the initial
surveys;

in service, in due dates set by the Rules (refer to
Section 10 and Table 10.2.7, Part I "General Regulations
for Technical Supervision").

2.7.4.2 Value of the test pressure p,, in MPa, for the
cases mentioned in 2.7.4.1 during strength tests (except the
injection pipelines and their fittings, refer to 2.8.2.8, Part I
"Drilling Systems and Equipment") shall not be less than

p.=15p % (2.7.4.2)

t
where p =the design pressure of the pipeline, in MPa;
Gy = the allowable stress for the pipeline material at 20 °C, in
MPa;

o, = the allowable stress for the pipeline material at the maximum

above-zero design temperature, in MPa.

In all cases, the value of the test pressure shall be such
that the equivalent stress in the pipeline wall does not exceed
90 per cent of the yield strength at the test temperature.

2.7.4.3 The test pressure in the pipeline specified in
2.7.4.2 shall be maintained for 10 min (strength test) and
then it shall be reduced down to the working pressure, at
which a thorough examination of welds shall be carried
out (tightness test).

After completion of examination, the pressure shall
be increased up to the test pressure and maintained for
5 min more, after that the pressure shall be again reduced
down to the working pressure and the pipeline shall be
subjected to a thorough examination for the second time.

Duration of the tightness test depends on duration of
the pipeline examination and leakage test of the
detachable joints.

2.7.4.4 The test of the pipelines with a nominal
pressure up to 10,0 MPa for strength and tightness may
be hydraulic or air test. Generally, hydraulic test shall be
conducted. On agreement with the Register, hydraulic
test may be replaced by air test.

2.7.4.5 The pipelines designed for a nominal
pressure above 10,0 MPa shall be hydraulically tested.
In technically grounded cases, on agreement with the
Register, hydraulic test of these pipelines may be
replaced by air test, provided that this test is monitored
by an acoustic emission method (only if the ambient air
temperature is above zero).

2.7.4.6 Results of the hydraulic test for strength and
tightness are considered satisfactory if during the test no
breaking, visible deformations, pressure drops according
to pressure gauge occurred and no leakage and sweating
were detected in the base metal, welds, fitting bodies,
detachable joints and in all incuts.

2.7.4.7 All pipelines for toxic substances, combustible
gases and readily ignitable liquids, besides routine tests for
strength and tightness shall be subjected to additional
leakage test with determination of pressure drop during the
test. Pipelines in the process equipment piping system shall
be tested together with this equipment.

2.7.4.8 The additional leakage test at the pressure
equal to the working one shall be carried out with the use
of air or inert gas after the strength and tightness tests,
flushing and purging. Duration of the additional test shall
not be less than 24 hours for installed pipelines of the
FPU/MODU/FOP oil-and-gas equipment and shall be
stated in the technical documentation for each pipeline to
be approved by the Register.

During periodical tests, as well as after repair
involving welding and disassembly of the pipeline, the



Part V. Systems and Piping

65

duration of test shall not be less than 4 hours.

2.7.4.9 Results of the additional air leakage test of
the installed process pipelines, which have been
subjected to repair involving disassembly or welding,
shall be considered satisfactory if the pressure drop rate
does not exceed 0,1 per cent an hour for the pipelines
conveying toxic substances and 0,2 per cent an hour for
the pipelines conveying combustible gases and readily
ignitable liquids.

2.7.5 Testing of fittings.

2.7.5.1 The fittings installed on the pipelines shall be
subjected to hydraulic tests by the pressure in compliance
with 21.1, Part VIII "Systems and Piping" of the Rules
for the Classification and Construction of Sea-Going
Ships.

2.7.5.2 After assembly, the fittings shall be tested for
leakage by a hydraulic pressure equal to the design
pressure.

3 REQUIREMENTS FOR THE SPECIAL PURPOSE SYSTEMS AND PIPING

3.1 SYSTEM FOR GATHERING OF WELL FLUIDS

3.1.1 Detachable connections of the underwater
standpipe (riser) shall be arranged on the FPU/MODU/
FOP in such a way that in the event of their possible
leakage ingress of oil and gas into the spaces is
prevented.

3.1.2 Manifolds and piping with shut-off control and
safety fittings shall be designed for the wellhead static
pressure at the starting of a field development.

3.1.3 Non-return valves shall be installed on the well
flowlines upstream of the manifolds.

3.1.4 The pipelines leading from the wellheads to
inlet manifolds shall be laid in one tier.

3.1.5 The pipelines leading from the wellheads to the
process plants shall be laid in one tier and designed for
1,5 times the working pressure. Well number and flow
direction shall be marked by paint at the beginning and
end of the pipeline.

3.1.6 Standpipes of the flowlines and air lines shall
be secured to the FPU/MODU/FOP metal structures by
clamps. The air lines and flowlines shall be arranged in
such a way as not to cross gangways, working floors and
other passageways.

3.1.7 Pipelines of the systems for gathering of well
fluids shall comply with the requirements of 2.1, Part III
"Systems for Production, Gathering, Treatment and
Transportation of Well Fluids".

3.2 SYSTEMS FOR TREATMENT OF WELL FLUIDS

3.2.1 Passage of pipelines with combustible gases,
readily ignitable and combustible liquids through
accommodation, administrative and domestic and service
spaces, control stations, as well as through air ducts and
ventilating trunks is prohibited.

3.2.2 Use of pipelines to reduce overall resistance of
antistatic earth conductors is prohibited.

3.2.3 Flange joints on the process pipelines may be
permitted only in places where fittings are installed or the
pipelines are connected to apparatus, as well as in those
sections where periodical disassembly is required to
carry out cleaning and repair of the pipelines.

3.2.4 Within hazardous zones the oil-and-gas
pipelines shall be laid without coupling flanges.

3.2.5 Flange joints shall be arranged in places open
and accessible for visual examination, maintenance,
disassembly, repair and mounting. Flange joints of the
pipelines with combustible gases, readily ignitable and
combustible liquids shall not be arranged above the
places intended for passage of people and above the
working platforms.

3.2.6 Manual- and remote-controlled fittings used on the
process equipment handling combustible gases, readily
ignitable and combustible liquids shall have leak-tightness
class for seals not lower than B according to GOST 9544.

3.2.7 When laying pipelines with hazardous media,
pipes with readily ignitable liquids shall be located below
the gas pipes.

3.2.8 Pipelines of the systems for treatment of well
fluids shall comply with the requirements of 2.4, Part III
"Systems for Production, Gathering, Treatment and
Transportation of Well Fluids".

3.3 GAS WITHDRAWAL SYSTEM

3.3.1 The pipelines of gas withdrawal system shall
be of the minimum length and shall be laid with the
minimum number of bends and detachable joints.

3.3.2 The pipelines of gas withdrawal system shall
comply with the requirements of 2.6.4, 2.6.5 and 2.6.7,
Part III "Systems for Production, Gathering, Treatment
and Transportation of Well Fluids".
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shall be equipped with the remote-controlled valves, which
are actuated automatically by the ESD system and provide
shutdown of the relevant pipelines.
3.4.1 The pipelines for transportation of oil, gas and 3.4.3 The pipelines for transportation of well fluids
condensate shall be provided with pig launchers. shall comply with the requirements of 2.12, Part III
3.4.2 The pipelines leading to production standpipes "Systems for Production, Gathering, Treatment and
for transportation of well fluids from the FPU/MODU/FOP  Transportation of Well Fluids".

3.4 SYSTEM FOR TRANSPORTATION OF WELL FLUIDS
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PART VI. CARGO-HANDLING GEAR

1 GENERAL

1.1 APPLICATION

1.1.1 The requirements of the present Part apply to
the following:

cargo-handling gear installed on the FPU/MODU/
FOP and designed for loading, unloading, moving of
loads essential for operation of the FPU/MODU/FOP
from one position to another and also conveyance of the
personnel;

process cargo handling gear.

1.1.2 Cargo-handling gear mentioned in 1.1.1 shall
also meet the requirements of the Rules for the Cargo
Handling Gear of Sea-Going Ships, to the extent as
applicable.

1.2 GENERAL REQUIREMENTS

1.2.1 General provisions relating to the procedure of
technical supervision of the cargo-handling gear men-
tioned in 1.1.1 of the FPU/MODU/FOP during their
manufacture, mounting and operation, as well as the
requirements for the amount of technical documentation
submitted to the Register for review and approval shall
comply with the requirements of Sections 3 to 10, Part I
"General Regulations for Technical Supervision".

1.2.2 Cargo-handling gear not regulated by the Rules
for the Cargo Handling Gear of Sea-Going Ships or the
gear designed for operation under specific conditions not
stipulated by the Rules for the Cargo Handling Gear of
Sea-Going Ships shall be subject to special consideration
by the Register.

2 REQUIREMENTS FOR SPECIAL PURPOSE HOISTING CRANES

2.1 The cranes used for moving loads or conveyance
of the personnel on the FPU/MODU/FOP shall meet the
requirements of this Section and the requirements of the
international standards.

2.2 Load lifting (lowering) speed ¥, in m/s, shall not
be less than

V=0,1(H,5+1) 2.2)

where Hi; = the significant wave height, in m (with 13 per cent
probability), in compliance with the FPU/MODU/FOP
design approved by the Register.

2.3 For a special purpose cargo crane the dynamic
factor for calculation of the crane foundation (base) shall
be assumed at least 1,3 times greater than the dynamic
factor used for calculation of an ordinary ship's crane.

2.4 The crane used for conveyance of the personnel
shall satisfy the following requirements:

winches of the crane used for conveyance of the
personnel shall be provided with two braking systems,
one of which shall be manually operated;

safe working load of the crane shall be at least twice
the design load incorporating weight of all the appliances
(stage, loose gear), as well as the weight of the personnel
being conveyed;

if the load lowering speed is more than 0,3 m/s, the
control and monitoring system shall provide soft landing
of the stage;

in the event of emergency failure of the crane drive,
the crane shall be automatically brought in a position to
provide lowering of the stage with the personnel, and the
safe lowering of the stage shall be provided.

2.5 The special purpose crane shall be provided with
the following:

permanent wireline tension system, if the safe
working load of the hook is less than 25 t;

wireline slack detector;

load indicator or load moment indicator;

visual and sound alarm system activated when the
load or capsizing moment comprises 90 per cent of the
safe working load.

2.6 For the cranes designed for loading/unloading of
the supply vessels in seaway, a system for emergency
release of the cargo hook shall be provided, which
permits the discharge of the wireline in the event of
unexpected overloading of the crane due to the hook or
load catching at the supply vessel.

2.7 The permanent tension system (movement
compensator) shall maintain the tension of not higher
than 1,5 t.

2.8 Winch drums shall be provided with a wireline
slack detector, which shall be activated automatically
when the wireline is slackened in the process of
lowering.
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2.9 The cabin of the special purpose crane shall meet
the following requirements:

the cabin shall provide an operator with a sufficient
view of the working zone, including the hook and its
position;

the cabin shall be provided with anti-freezing and
anti-fog means;

the cabin shall be provided with windscreen wipers;

the cabin shall be provided with heaters, fan and air
conditioner;

the cabin shall be of fire-proof design;

the cabin shall be provided with an arrangement for
emergency evacuation of the operator.

2.10 Each crane, after assembly at the manufac-
turer's, shall be subjected to functional tests according to
the program approved by the Register. The tests shall be
witnessed by the surveyor to the Register.

A copy of the approved program of functional tests
shall be kept in the crane's operating manual.

2.11 After installation on the platform, the crane
shall be subjected to full-scale tests under operational
conditions according to the program agreed by the
customer, approved by the Register and in the presence

of the surveyor to the Register and a representative of the
customer. The program of functional tests and also the
program of tests after installation on the FPU/MODU/
FOP shall be developed by the crane supplier and
approved by the Register.

2.12 In the process of operation the crane shall be
subjected to full-scale tests under operational conditions
with the following frequency:

after initial installation on the FPU/MODU/FOP;

after any significant re-equipment, as well as after
repair or replacement of the basic load-bearing structures
(supports, boom, framework).

2.13 The program of the tests conducted in the
process of crane operation shall be agreed with the
Register.

2.14 Periodical tests shall be conducted not less than
once in five years.

2.15 To perform repair and cargo-handling opera-
tions in the working spaces of the drilling rig and the
systems for production, treatment and transportation of
well fluids of the FPU/MODU/FOP, process cargo-
handling gear with required safe working load shall be
provided.

3 REQUIREMENTS FOR SPECIAL PURPOSE CARGO-HANDLING GEAR

3.1 BLOCK-AND-TACKLE UNIT

3.1.1 Casings of the equipment forming a part of the
block-and-tackle system (crown block, block-and-tackle
unit, hook) shall be marked with the allowable safe
working load.

3.1.2 Threaded connection of the hook shank with
the thrust nut shall be fitted with a device preventing
spontaneous unscrewing of the nut.

3.1.3 The main hook arm shall have a self-closing
device to prevent the swivel link from going out of the
mouth. The device shall be provided with an arrange-
ment for its forced opening.

3.1.4 Design of the hook shall prevent spontaneous
falling-out of the elevator links from the side arms.

3.1.5 The hook shank shall be provided with an
arrangement to stop the hook rotation when required by
the process.

3.1.6 Design of the hook and block-and-tackle unit
shall provide the uniform load distribution on the links
suspended thereon.

3.1.7 Clearances between the housing and pulley
flanges of the block-and-tackle system shall be not more
than 0,25 of the wireline diameter.

3.1.8 To ensure stability of the block-and-tackle unit
with the hook or automatic elevator when travelling

without load, its center of gravity shall be located below
the wireline pulley axis.

3.1.9 Design of the fitting device and pass-by of the
fixed end of the wireline shall:

provide the possibility of pass-by and replacing of
the wireline without throwing the coils off the drum
(except for mobile drilling units);

prevent overlapping of the wireline coils on the drum
in case of the wireline slack.

3.2 BLOCK-HOOK AND SWIVEL

3.2.1 The block-hook is designed for suspension, by
means of bails with elevator, of the drill strings and
swivel in the process of drilling and round-trip opera-
tions, to hold aweigh a casing string for running it into
the well, as well as during hook-up and commissioning.
The safe working load of the block-hook shall
correspond to that of the crane.

3.2.2 The hook shank shall be provided with an
arrangement to stop the hook rotation when required by
the process.

3.2.3 The main hook arm shall have a self-closing
device to prevent the swivel link from going out of the
mouth. The device shall be provided with an arrange-
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ment for its forced opening. Design of the hook shall
prevent spontaneous falling-out of the elevator links
from the side arms.

3.2.4 Turning of the swivel link shall be limited
within the range of 25 — 50° towards the side opposite the
swivel gooseneck.

3.2.5 Design of the swivel shall provide safe replace-
ment of the washpipe seals on the drilling derrick (without
disconnection of branch pipe and drilling mud hose).

3.2.6 Sealing elements in the swivel hydraulic
section shall be designed for the pressure equal to
1,5 times the system working pressure.

3.2.7 Connecting thread of the swivel stem shall be
of left-handed type.
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PART VII. HEAT EXCHANGERS AND PRESSURE VESSELS

1 APPLICATION

1.1 The requirements of the present Part apply to the
heat exchangers and pressure vessels incorporated in the
FPU/MODU/FOP oil-and-gas equipment.

1.1.1 Separators:

of drilling mud;

of oil treatment systems;

of gas/condensate treatment systems.

1.1.2 Multiphase separators.

1.1.3 Electric dehydrators.

1.1.4 Desalters.

1.1.5 Mass exchanger columns.

1.1.6 Pig launchers/receivers.

1.1.7 Heat exchangers:

plate-type heat exchangers;

shell-and-tube heat exchangers;

capacitive heat exchangers.

1.1.8 Process water treatment plants.

1.2 The requirements of the Rules do not apply to
thermal fluid boilers, pressure vessels for compressed air
and inert gases (nitrogen) of various, including process,
application, which shall comply with the requirements of
Part IX "Boilers, Heat Exchangers and Pressure Vessels"
of the MODU/FOP Rules.

2 GENERAL

2.1 General provisions relating to the procedure of
technical supervision over heat exchangers and pressure
vessels of the oil-and-gas equipment of FPU/MODU/
FOP during their manufacture, mounting and operation,
as well as the requirements for the amount of technical
documentation submitted to the Register for review and
approval shall comply with the requirements of Sec-
tions 3 to 10, Part I "General Regulations for Technical
Supervision".

2.2 In compliance with 8.3 Part I "General Regula-
tions for Technical Supervision", to be recognized by the
Register are the manufacturers producing the following
materials and oil-and-gas equipment:

.1 steel rolled products for heat exchangers and
pressure vessels operating at a pressure above 0,07 MPa
or a temperature by 10 °C above the saturation point of
working liquid at the atmospheric pressure;

.2 steel pipes and piping parts for heat exchangers,
pressure vessels and piping operating at a pressure above
0,07 MPa or a temperature by 10 °C above the saturation
point of working liquid at the atmospheric pressure;

.3 steel semi-finished products (forgings, castings,
billets) if they are produced for heat exchangers, pressure
vessels and piping at works other than a rolling mill;

.4 heat exchangers operating at a pressure above
0,07 MPa or a temperature by 10 °C above the saturation
point of working liquid at the atmospheric pressure;

.5 pressure vessels operating at a pressure above
0,07 MPa or a temperature by 10 °C above the saturation
point of working liquid at the atmospheric pressure.

2.3 Subject to the Register technical supervision are
the heat exchangers and pressure vessels specified in 1.1
with a working pressure of 0,07 MPa and above, capacity
of 0,025 m® and above, which product of pressure value,
in MPa, by capacity, in m>, is equal to 0,02 and more.

2.4 Scope of technical supervision, materials used,
strength of structural elements, welding and heat
treatment, as well as the extent of tests of the heat
exchangers and pressure vessels specified in 1.1 shall
comply with the requirements of Sections 1, 2 and 6,
Part X "Boilers, Heat Exchangers and Pressure Vessels"
of the Rules for the Classification and Construction of
Sea-Going Ships, unless otherwise specified in the
Sections given below.

2.5 Strength calculations for the heat exchangers and
pressure vessels shall be made in compliance with the
requirements of Section 2, Part X "Boilers, Heat
Exchangers and Pressure Vessels" of the Rules for the
Classification and Construction of Sea-Going Ships, the
standards recognized by the Register or the technical
documentation approved by the Register.
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3 GENERAL REQUIREMENTS FOR HEAT EXCHANGERS AND PRESSURE VESSELS

3.1 MATERIALS

3.1.1 General.

3.1.1.1 The materials intended for manufacture of
assemblies and parts of the heat exchangers and pressure
vessels shall comply with the requirements of the
standards recognized by the Register and the technical
documentation approved by the Register.

3.1.1.2 The chemical composition of steel shall be in
accordance with standards or specifications agreed with the
Register proceeding from the required mechanical proper-
ties, including those at elevated design temperature, at that
the content of base elements shall not exceed the values
given in 3.3, Part XIII "Materials" of the Rules for the
Classification and Construction of Sea-Going Ships.

3.1.1.3 The steel shall be killed. Using of rimming steel
is not permitted, and semi-killed steel is permitted on
agreement with the Register. On agreement with the Register,
the steel may be treated with grain-refining elements.

3.1.1.4 Using of cladding and deposited metals may
be permitted for manufacture of heat exchangers and
pressure vessels, provided that the materials of the base
material, cladding metal and deposited metals are
manufactured in compliance with the standards/specifi-
cations agreed with the Register.

3.1.1.5 Use of the electric-welded pipes with long-
itudinal or spiral weld may be permitted in compliance
with the standards/specifications agreed with the Regis-
ter, provided that the weld is subjected to non-destructive
testing throughout the length.

Seamless or welded pipes shall be subjected to
hydraulic tests in compliance with the standards/specifica-
tions agreed with the Register. The hydraulic tests of the
seamless pipes may be omitted if the pipes are subjected to
non-destructive testing over their whole surface.

3.1.1.6 Cladding and deposited plates and forgings
with deposits shall be subjected to ultrasonic testing or
testing by other methods which make it possible to reveal
separation of the cladding (deposited) metal from the
base metal, as well as discontinuities and delaminations
of the forging metal. Scope of quality assessment is
established in compliance with the standards/specifica-
tions agreed with the Register. Bimetal plates of more
than 25 mm in thickness, intended for manufacture of the
vessels operating under a pressure above 4,0 MPa shall
be subjected to complete ultrasonic testing or testing by
the equivalent methods.

3.1.1.7 Carbon and low-alloyed steel plate of more
than 60 mm in thickness intended for manufacture of the
vessels operating under a pressure above 10,0 MPa shall

be subjected to ultrasonic testing or testing by the
equivalent methods.

3.1.1.8 Carbon, low-alloyed and alloyed steel
forgings intended for operation under a pressure in
above 6,3 MPa and having one of the overall dimensions
more than 200 mm and a thickness more than 50 mm
shall be subjected to ultrasonic testing or testing by the
equivalent method.

3.1.1.9 Use of grey and ductile cast iron for
manufacture of components and shells of the heat
exchangers and pressure vessels is not permitted. Parts
and fittings of the heat exchangers and pressure vessels of
up to 1000 mm in diameter and working pressure up to
1,0 MPa may be manufactured of spheroidal or nodular
graphite cast iron of ferrite structure in compliance with
Table 3.9.3.1, Part XIII "Materials" of the Rules for
Classification and Construction of Sea-Going Ships.

3.1.2 Mechanical properties.

3.1.2.1 The mechanical properties at room and
design temperatures shall comply with the standards/
specifications.

3.1.2.2 The steel properties shall be confirmed by the
following tests:

tensile test with determination of tensile strength,
yield stress and elongation;

bend test;

impact test (KCU or KCV);

At the request of the Register, other types of tests
may be carried out to confirm the possibility of using
steel under specified operational conditions.

3.1.2.3 Sampling and extent of tests shall comply
with the requirements of 3.3, Part XIII "Materials" of the
Rules for the Classification and Construction of Sea-
Going Ships.

3.1.3 Materials for fittings of heat exchangers and
pressure vessels.

3.1.3.1 The fittings of heat exchangers and pressure
vessels shall be manufactured in compliance with the
standards/specifications approved by the Register.

3.1.3.2 Use of copper alloys for the fittings of heat
exchangers and pressure vessels is allowed at design
medium temperature up to 250 °C and working pressure
up to 1,6 MPa.

3.2 SURVEYS OF HEAT EXCHANGERS AND PRESSURE
VESSELS DURING MANUFACTURE

3.2.1 General.
3.2.1.1 The heat exchangers and pressure vessels
specified in 1.1 and listed in the Register Nomenclature
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(refer to Section 7, Part I "General Regulations for
Technical Supervision") shall be fabricated at the
manufacturers recognized by the Register.

3.2.1.2 The heat exchangers and pressure vessels
shall be fabricated at the manufacturers' under the
Register technical supervision with issue of the relevant
documents listed in the Register Nomenclature.

3.2.2 Technical supervision of the Register at the
manufacturers'.

3.2.2.1 General provisions relating to the procedure
of technical supervision of the heat exchangers and
pressure vessels of the FPU/MODU/FOP oil-and-gas
equipment shall comply with Part I "General Regulations
for Technical Supervision" of the Rules for Technical
Supervision during Construction of Ships and Manufac-
ture of Materials and Products for Ships.

3.2.2.2 The heat exchangers and pressure vessels
shall be manufactured and the process operations shall be
carried out under the Register supervision in compliance
with the approved technical documentation, which is
enlisted in 1.3.4, Part X "Boilers, Heat Exchangers and
Pressure Vessels" of the Rules for the Classification and
Construction of Sea-Going Ships.

3.2.2.3 Scope of surveys under the established
production conditions for manufacture of parts, assem-
blies and products as a whole involves checks of the
following:

.1 documentation for materials and their visual
examination;

.2 machining of parts;

.3 welding operations;

.4 manufacture of parts and assemblies;

.5 assembly of products;

.6 hydraulic tests.

The necessity of carrying out surveys specified in
3.2.2.3.2 to 3.2.2.3.4 is subject to special consideration
by the Register.

3.2.2.4 Welded shells, bottoms and casings of the
heat exchangers and pressure vessels shall be manufac-
tured in compliance with the procedure developed by the
manufacturer and approved by the Register.

3.2.2.5 The parts and units shall be assembled within
the tolerances for clearances between the components in
compliance with the technical documentation approved
by the Register. The attainment of the required conjunc-
tion between the components of a product through
excessive interference being applied by the assembling
fixtures is not permitted.

Where necessary, the components may be fitted by
heating on the agreement with the Register.

3.2.2.6 After manufacture or assembly, all the
components of the heat exchangers and pressure vessels
shall be subjected to hydraulic tests in compliance with
the requirements of 1.7, Part X "Boilers, Heat Exchan-
gers and Pressure Vessels" of the Rules for the
Classification and Construction of Sea-Going Ships.

The value of the test pressure shall be such that the
equivalent stress in the pipeline wall at the test pressure
does not exceed 90 per cent of the yield stress of the
material at the test temperature.

3.2.2.7 The vessels, which manufacture is completed
at the installation site and which are transported to the
installation site in parts shall be subjected to hydraulic
test at that site. The hydraulic test of the vessels to be
vertically installed may be carried out with the vessels in
horizontal position, provided that the strength of the
vessels shell is ensured, for which purpose the strength
calculation shall be made by the vessel designer with due
regard to the vessel position adopted in the process of the
hydraulic test.

3.2.2.8 Time of the vessel exposure to test pressure
shall be set in the technical documentation approved by
the Register. The time of exposure to test pressure shall
not be less than:

10 min for wall thicknesses up to 50 mm;

20 min for wall thicknesses above 50 and up to
100 mm;

30 min for wall thicknesses above 100 mm.

3.3 SURVEYS OF HEAT EXCHANGERS AND PRESSURE
VESSELS DURING CONSTRUCTION OF FPU/MODU/FOP

3.3.1 General.

3.3.1.1 Survey of the piping systems during
construction of FPU/MODU/FOP shall be carried out
in compliance with Section 9, Part 1 "General Regula-
tions for Technical Supervision".

3.3.2 The Register technical supervision at the
manufacturer's during construction of FPU/MODU/FOP.

3.3.2.1 The heat exchangers and pressure vessels
shall be mounted under the Register supervision in
compliance with the technical documentation approved
by the Register.

3.3.2.2 The Register surveys during mounting of the
heat exchangers and pressure vessels shall generally
involve:

.1 for heat exchangers:

checking of installation on foundation and securing;

operational testing;

.2 for pressure vessels:

checking of installation on foundation and securing;

internal survey;

operational testing.

3.3.2.3 Internal survey of the heat exchangers and
pressure vessels shall be carried out prior to their
preparation for operational testing to confirm that all
their components are in proper technical condition in
compliance with the approved technical documentation.

3.3.2.4 The heat exchangers and pressure vessels
shall be operationally tested according to the program
approved by the Register. The heat exchangers shall be
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operationally tested together with the support systems,
pipelines and devices.

At that the following shall be tested: mounting
quality, operation with specified parameters of the
working medium, operation of fittings, instrumentation
and regulating devices, adjustment of safety devices.

3.3.2.5 Operational testing of the pressure vessels
involves checking of their installation quality and
performance reliability.

At that the following shall be tested: operability of
fittings and regulating devices, as well as capacity and
adjustment of safety devices.

3.4 SURVEYS OF HEAT EXCHANGERS AND PRESSURE
VESSELS OF FPU/MODU/FOP IN SERVICE

3.4.1 Initial surveys.

3.4.1.1 Heat exchangers and pressure vessels of the
oil-and-gas equipment of the FPU/MODU/FOP con-
structed without the Register technical supervision, as
well as during surveys stated in 10.2.2, Part I "General
Regulations for Technical Supervision" shall be sub-
mitted to the initial survey.

3.4.1.2 During initial survey, the heat exchangers
and pressure vessels shall be subjected to internal survey,
hydraulic test and external examination.

3.4.1.3 The surveys specified in 3.4.1.2 may be
credited within the intervals specified when certificates
or permissions of other classification or supervisory body
are issued. In this case the dates of subsequent surveys
and tests shall be counted from the dates stated in the
certificates with due regard to subsequent concurrency
with periodical surveys.

3.4.2 Periodical surveys.

3.4.2.1 Scope of periodical surveys of the heat
exchangers and pressure vessels of the FPU/MODU/FOP
oil-and-gas equipment shall comply with the require-
ments of Section 10 and Table 10.2.7, Part I "General
Regulations for Technical Supervision".

3.4.2.2 The heat exchangers and pressure vessels
operating with the medium, which causes material
corrosion at a rate not more than 0,1 mm/year, shall be
subjected to external examination and internal survey not
less than once in two years and to hydraulic test by a test
pressure once in eight years.

3.4.2.3 When the corrosion rate of the heat
exchanger and pressure vessel material exceeds
0,1 mm/year, annual external examinations and internal
surveys shall be carried out.

3.4.2.4 Hydraulic tests of the heat exchangers and
pressure vessels shall be carried out at a test pressure p,,
in MPa, equal to

p=125p ‘;A (3.4.2.4)

t

where p = design pressure, in MPa;
059 = the allowable material stress at 20 °C, in MPa;
o, = the allowable material stress at the maximum above-zero
design temperature, in MPa.

For the heat exchangers and pressure vessels
inaccessible for the overall internal survey, as well as
after major repair, the test pressure shall be assumed to
be equal to 1,5p.
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PART VIII. MATERIALS AND WELDING

1 GENERAL

1.1 APPLICATION

1.1.1 The requirements of the present Part apply to
the materials and welding used in manufacture, mounting
and repair of the FPU/MODU/FOP oil-and-gas equip-
ment accessories being the items of the Register technical
supervision, except those specified in 1.1.2.

1.1.2 The requirements for the materials and welding
of the FPU/MODU/FOP drilling derrick structures and
derrick substructures shall comply with 2.1.2.1 and
2.1.2.2, Part II "Drilling Systems and Equipment".

1.2 GENERAL REQUIREMENTS

1.2.1 The materials used for manufacture of the
systems, arrangements and mechanisms of the FPU/
MODU/FOP oil-and-gas equipment shall comply with
the requirements in Part XIII "Materials" of the Rules for
the Classification and Construction of Sea-Going Ships,
Part XII "Materials" of the MODU/FOP Rules, Part XIII
"Materials" of the FPU Rules and Parts V, VII of the
present Rules, to the extent as applicable.

1.2.2 During manufacture of the materials and
products for the FPU/MODU/FOP oil-and-gas equip-
ment, the Register may permit the use of the normative
and technical documents of foreign classification socie-
ties, other recognized national and international stan-
dards, rules and regulations.

1.2.3 General provisions relating to the procedure of
technical supervision of materials and welding for oil-
and-gas equipment of the FPU/MODU/FOP during their
manufacture, mounting and operation shall comply with
the requirements of Sections 3 to 10, Part I "General
Regulations for Technical Supervision".

1.2.4 The materials and products used for manufacture
of the pipelines of systems, heat exchangers and pressure
vessels forming part of the FPU/MODU/FOP oil-and-gas
equipment and listed in the Register Nomenclature (refer to
Table 7.1) shall be certified by the Register.

1.2.5 In compliance with the Register Nomenclature
(refer to Table 7.1), to be recognized by the Register are
the manufacturers producing the following materials:

.1 steel rolled products for heat exchangers and
pressure vessels operating at a pressure above 0,07 MPa
or a temperature by 10 °C above the saturation point of
working liquid at the atmospheric pressure;

.2 steel pipes and piping parts for heat exchangers,
pressure vessels and piping operating at a pressure above

0,07 MPa or a temperature by 10 °C above the saturation
point of working liquid at the atmospheric pressure;

.3 steel semi-finished products (forgings, castings,
billets) if they are produced for heat exchangers, pressure
vessels and piping at works other than a rolling mill.

Procedure for recognition of the manufacturers of
materials for the FPU/MODU/FOP oil-and-gas equip-
ment shall comply with 8.3, Part I "General Regulations
for Technical Supervision".

1.2.6 The materials used for manufacture of the oil-
and-gas equipment systems, arrangements and mechanisms
shall provide the reliable operation of that equipment within
its design service life with regard to the specified
operational conditions (design loading, the minimum and
maximum design temperature, rate and frequency of
loading variations, fatigue strength), a composition and
nature of a medium (corrosiveness, toxicity, etc.), and also
the effect of the environment and other factors.

1.2.7 For manufacture, mounting and repair of the
systems, mechanisms and arrangements for the FPU/
MODU/FOP oil-and-gas equipment, the materials, which
are specified in the Register-approved project and comply
with the current normative documents, shall be used.

1.2.8 When performing welding operations during
manufacture, mounting and repair of the FPU/MODU/
FOP oil-and-gas equipment, the requirements in
Part XIV "Welding" of the Rules for the Classification
and Construction of Sea-Going Ships, Part XIII "Welding"
of the MODU/FOP Rules and Part XIV "Welding" of the
FPU Rules shall be met.

1.2.9 Welding consumables used in welding operations
during manufacture, mounting and repair of the FPU/
MODU/FOP oil-and-gas equipment shall be approved by the
Register (refer to 8.2.5, Part I "General Regulations for
Technical Supervision") in compliance with the requirements
in Section 4, Part XIV "Welding" of the Rules for the
Classification and Construction of Sea-Going Ships.

1.2.10 Welding processes used during manufacture,
mounting and repair of the FPU/MODU/FOP oil-and-gas
equipment (refer to 8.2.6, Part I "General Regulations for
Technical Supervision") shall be approved in compliance
with the requirements in Section 6, Part XIV "Welding"
of the Rules for the Classification and Construction of
Sea-Going Ships.

1.2.11 Welders approved by the Register for welding
operations during manufacture, mounting and repair of
the FPU/MODU/FOP oil-and-gas equipment shall be
certified in compliance with the requirements in
Section 5, Part XIV "Welding" of the Rules for the
Classification and Construction of Sea-Going Ships.
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2 REQUIREMENTS FOR OIL-AND-GAS EQUIPMENT MATERIALS AND WELDING

2.1 REQUIREMENTS FOR MATERIALS IN CONTACT
WITH CORROSIVE MEDIA

2.1.1 The equipment of a drilling mud system,
systems for production and treatment of the FPU/
MODU/FOP well fluids during operations on a sea shelf
in the fields, containing hydrogen sulphide and other
corrosive media, shall be manufactured of the materials,
which provide serviceability and durability in these
media or shall be provided with a reliable inhibitor or
special protection.

2.1.2 Materials for an ordinary or resistant to
sulphide corrosion cracking design shall be selected
with regard to the process parameters and corrosive
media characteristics.

2.1.3 Materials resistant to sulphide corrosion
cracking shall be used at the corrosive media parameters
specified in 1.3, Part V "Systems and Piping".

2.1.4 The oil-and-gas equipment materials resistant
to sulphide corrosion cracking shall comply with the
technical documentation approved by the Register and/or
the standards recognized by the Register.

2.1.5 Resistance of materials to corrosive media
shall be tested in compliance with the provisions in
4.3.9.5 of the Rules for the Classification and Construc-
tion of Subsea Pipelines.

2.2 REQUIREMENTS FOR INSPECTION OF MATERIALS
AND PRODUCTS

2.2.1 Procedures and extent of inspection of the
materials and semi-finished products shall be determined
on the basis of the technical documentation approved by
the Register and/or the standards recognized by the
Register.

2.2.2 Cladding and deposited plates, as well as
forgings shall be subjected to ultrasonic testing or other
methods of non-destructive testing, which provide
detection of the delaminations of a cladding (deposited)
metal from the base metal, as well as discontinuities and
disintegrations of a forging metal. In this case the extent
of quality assessment is established by the technical
specifications approved by the Register for cladding or

deposited plates and forgings, or by the standards
recognized by the Register.

2.2.3 Carbon and low-alloy steel of over 60 mm in
thickness used during manufacture of load-bearing
elements for mechanisms and arrangements shall be
subject to plate-by-plate ultrasonic testing or another
equivalent method of testing for defects. The methods
and standards of inspection shall comply with the
requirements of the standards recognized by the Register.

2.2.4 Carbon, low-alloy and intermediate-alloy
forgings intended for manufacture of high-loaded load-
bearing elements and having one of its overall dimen-
sions exceeding 200 mm and a thickness over 50 mm
shall be subjected to a single ultrasonic testing or another
equivalent method. Not less than 50 per cent of the test
forging is subjected to testing for defects. Procedure and
standards of inspection shall comply with the normative
documentation. Where necessary, the percentage of
inspection may be increased up to 100 per cent.

2.3 REQUIREMENTS FOR MATERIALS OF PIPELINE
SYSTEMS

2.3.1 Requirements for materials of the steel
pipelines of the FPU/MODU/FOP oil-and-gas equipment
shall comply with the provisions of 2.2, Part V "Systems
and Piping".

2.3.2 Requirements for materials of the pipeline
fittings of the FPU/MODU/FOP oil-and-gas equipment
shall comply with the provisions of 2.4, Part V "Systems
and Piping".

2.4 REQUIREMENTS FOR MATERIALS OF HEAT
EXCHANGERS AND PRESSURE VESSELS

2.4.1 Requirements for materials of the heat
exchangers and pressure vessels forming part of the
FPU/MODU/FOP oil-and-gas equipment shall comply
with the provisions of 3.1, Part VII "Heat Exchangers
and Pressure Vessels".
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PART IX. SPECIAL REQUIREMENTS FOR ENSURING EXPLOSION
AND FIRE SAFETY

1 ELECTRICAL EQUIPMENT

1.1 GENERAL

1.1.1 The requirements of this Section apply to the
electrical equipment of the drilling rig and process
system, which shall comply with the requirements in
Part X "Electrical Equipment" of the MODU/FOP Rules
to the extent as applicable.

1.1.2 Hazardous areas are divided into zones
wherein the equipment, arrangements, process vessels
and pipelines of the systems of the FPU/MODU/FOP
process system and drilling rig are installed, shall be
established in compliance with the requirements in 2.9 —
2.11 of Part X "Electrical Equipment" of the MODU/
FOP Rules, as well as with the requirements of the
national supervisory bodies.

1.1.3 The electrical equipment, instrumentation and
automated control systems, lighting, alarm and commu-
nication facilities of the drilling rig and process system
designed for use in hazardous areas shall be certified in
terms of explosion hazard and be provided with relevant
certificates, which confirm an explosion protection type,
issued by a special competent national or international
body, which documents (certificates) are recognized by
the Register.

1.2 CLASSIFICATION OF HAZARDOUS AREAS

1.2.1 Depending on the frequency and duration of
the explosive mixture presence, the FPU/MODU/FOP
hazardous areas are divided into the following zones:

zone "0": in which an explosive gas atmosphere is
continuously present or present for long periods;

zone "1": in which an explosive gas atmosphere is
likely to occur in normal operation;

zone "2": in which an explosive gas atmosphere is
not likely to occur, and if it occurs as a result of accident
or damage of the process equipment, it will exist for a
short time.

1.2.2 Other spaces are considered non-hazardous
areas. Zones shall be spaces, which enclose one-type
explosion protection equipment. One or another type of
equipment in the particular hazardous zone shall be
arranged in compliance with the requirements in 2.4,
2.11 of Part X "Electrical Equipment" of the MODU/
FOP Rules, as well as with the requirements of the
national supervisory bodies.

1.3 FPU/MODU/FOP HAZARDOUS AREAS

1.3.1 The boundaries of hazardous areas are defined
by the physical properties of explosive mixtures,
parameters of the drilling rig and process system
equipment and of the locations and spaces wherein oil
and gas equipment is installed (refer also to 2.9, Part X
"Electrical Equipment" of the MODU/FOP Rules).

1.3.2 The FPU/MODU/FOP locations and spaces,
wherein explosive gas/air mixtures appear or may
penetrate, shall be referred to one or another zone of a
hazardous area according to Table 1.3.1.

1.3.3 All the enclosed spaces of the FPU/MODU/
FOP, where the explosive mixtures of combustible gases
or flammable liquid vapours may originate or penetrate
therein, shall be provided with mechanical plenum-
exhaust ventilation ensuring an air change in compliance
with the requirements in 3.3.1, Part VIII "Systems and
Piping" of the MODU/FOP Rules and the requirements
of the national supervisory bodies.

product tanks and pipelines

mud, i.e. the mud between a wellhead and a final degassing discharge, system, internal spaces of hydrocarbon

Table 1.3.1
Nos. Locations and spaces Hazardous area
zone
1 | 1.1 Internal spaces of closed tanks and pipelines relating to process arrangements of the gas-saturated (active) drilling 0

1.2 Internal spaces of open process arrangements from the surface of drilling mud to upper openings

1.3 Internal spaces of vent pipes discharging oil-gas-air mixture from spaces specified in 1.1 and 1.2
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Nos. Locations and spaces Hazardous area
zone
2! |2.1 Enclosed spaces wherein open process equipment and arrangements for oil and drilling mud are installed, which 0
contain oil and petroleum gasesz
2.2 Internal spaces of trunks, ducts, chutes and other similar arrangements wherein combustible gases and oil vapours
cannot spread
2.3 Spaces for storage of cargo hoses for transfer of inflammable liquids with a flash point of 60 °C and less
2.4  Paint lockers, stores for paints, solvents, etc.
3 ]3.1 Enclosed spaces containing any part of the gas saturated (active) mud circulating system (e.g. between the 1
wellhead and shale shaker) that is provided with releasable connections or an open trough
3.2 Enclosed or semi-enclosed spaces that are below the drill floor and contain possible sources of oil-gas-air mixture
release
3.3 Enclosed spaces that are on the drill floor and are not separated by a solid gas-tight floor from the spaces that are
below the drill floor
3.4 Area within 1,5 m from the boundaries of any openings to the equipment, which is a part of the gas saturated mud
system, in open or semi-enclosed spaces, except for closed and semi-closed spaces below the drill floor and also
the area within 1,5 m from exhaust ventilation outlets of zone "1" spaces or from any other opening for access to
zone "1"
3.5 Ducts, pits and other similar structures in spaces which would otherwise be zone "2", but the removal of
accumulated vapours and gases from them is impossible
4' |41 Enclosed spaces with closed process units and arrangements, equipment, apparatus, piping, components of
shutdown and regulating devices for inflammable liquids and combustible gases
4.2 Spaces of pump rooms for pumping of oil and waste waters with oil content above 150 mg/l
4.3 Open areas within 5 m around open process arrangements, equipment, apparatus containing oil and petroleum
gases or inflammable liquids
5 |5.1 Enclosed spaces, which contain open sections of the mud circulating system from the final degassing discharge to 2
the mud pump suction connection at the mud pit (degassed drilling mud)
5.2 Open spaces within the boundaries of the drilling derrick up to a height of 3 m above the drill floor
5.3  Semi-enclosed spaces below the drill floor and contiguous to the drilling derrick or beyond its boundaries to the
extent of any enclosure (bulkhead), which is liable to trap gases
5.4  Spherical open spaces below the drill floor and within a radius of 3 m from a potential source of oil-gas-air
mixture release such as the top of a drilling nipple
5.5  Spaces within 1,5 m beyond the zone "1" areas specified in 3.2 and 3.4
5.6  Spherical open spaces within a radius of 1,5 m from the boundaries of exhaust ventilation outlets or any other
openings for access to locations and spaces of zone "2" from non-hazardous area
5.7 Semi-enclosed drilling derricks to the extent of their enclosure above the drill floor or to a height of 3 m above the
drill floor, whichever is higher
5.8 Air-closed spaces (locks) between zone "1" and non-hazardous areas
6.1  Open spaces within 3 m around closed process arrangements, equipment, apparatus and well components
6!
6.2 Semi-enclosed spaces with process arrangements, equipment, apparatus; spaces within 15 m around a well
axis from the lower structures of the platform to the entire height of a drilling derrick
6.3  Semi-enclosed spaces below the derrick working platform within the enclosure containing oil and petroleum
gases or inflammable liquids
6.4 Semi-enclosed spaces wherein the well components is installed within the enclosure
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Table 1.3.1 - continued

Nos. Locations and spaces

Hazardous area
zone

6.5 Semi-enclosed spaces for storage of cargo hoses for transfer of inflammable liquids

6.6 Spaces within 3 m in horizontal and vertical directions from the breathing pipes and safety hoses, as well as the
arrangements for air discharge from the exhaust ventilation of the spaces with hazardous areas

leading from the spaces with hazardous areas

6.7 Spaces within 0,5 m in horizontal and vertical directions from any openings (doorways, window openings)

complies with the requirements of the RF supervisory bodies.

! The locations and spaces specified in items 2, 4 and 6 are the constituents of hazardous areas only on condition that the FPU/MODU/FOP

1.3.4 The gas detection and alarm system shall
comply with the requirements in 7.9, Part X "Electrical
Equipment" of the MODU/FOP Rules and the present
Rules.

1.3.5 Arrangement of hazardous areas and spaces of
the FPU/MODU/FOP shall be approved by the Register
and the national supervisory bodies.

1.3.6 Division into relevant hazardous areas of the
spaces not mentioned in Table 1.3.1, which may be
hazardous under certain conditions, is subject to special
consideration by the Register in each case.

1.3.7 Where doors or other openings are provided
between the spaces mentioned in Table 1.3.1, the
explosion hazard of any space with such openings is
determined in accordance with 2.10, Part X "Electrical
Equipment" of the MODU/FOP Rules.

1.3.8 The spaces with non-flanged pipelines for
inflammable and combustible liquids are referred to the
non-hazardous spaces, provided the pipes penetrate
bulkheads/decks through the welded sockets and sleeves
with non-flammable sealing preventing the ingress of
explosive mixtures into the spaces.

1.3.9 The section of a transport pipeline (riser) for
inflammable or combustible liquids located on the FPU/
MODU/FOP outside hazardous areas is recommended to
provide with a protective casing to prevent liquid
spreading in the event of the pipeline depressurization.
In addition, provision shall be made for an alarm
interlocked with the ESD system to warn about the
presence of an explosive mixture within the space
protected by the above casing. The flammable liquid in
the casing enclosure shall be discharged into an open-cut
hazardous drainage system.

1.4 CLASSIFICATION OF EXPLOSION-PROOF ELECTRICAL
EQUIPMENT!

1.4.1 Explosion-proof electrical equipment is classi-
fied according to the levels and types of explosion
protection, groups and temperature classes.

1.4.2 Explosion-proof electrical equipment accord-
ing to the levels of explosion protection is divided into
the following types:

.1 particularly explosion-proof electrical equipment
(level 0);

.2 explosion-proof electrical equipment (level 1);

.3 high robustness explosion-proof electrical equip-
ment (level 2).

1.4.3 Particularly explosion-proof electrical equip-
ment means explosion-protected electrical equipment
provided with additional means of explosion protection.

1.4.4 Explosion-proof electrical equipment provides
explosion protection both under the normal operating
conditions of electrical equipment and when damaged,
except the damages to the means of explosion protection.
High robustness explosion-proof electrical equipment
provides explosion protection only under the normal
operating conditions of electrical equipment (in the
absence of accidents and damages).

1.4.5 Explosion-proof electrical equipment accord-
ing to the type of explosion protection is divided into the
equipment, which is provided with the following:

.1 flameproof enclosure (d);

.2 protective gas-pressurized enclosure (p);

.3 intrinsically safe electric circuit (i);

.4 quartz-filled enclosure with live parts (q);

.5 oil-filled enclosure with live parts (0);

.6 special protection type due to item particulars (s);

.7 any other type of protection (e).

1.4.6 Explosion-proof electrical equipment in terms
of its admissibility for use in the zones shall comply with
the requirements imposed upon the equipment associated
with industrial gases and vapours (group II and
subgroups IIA, IIB and IIC).

1.4.7 Depending on the maximum allowable tem-
perature of a surface, the explosion-proof electrical

' The requirements of Federal Law No. 123-®3 "Technical
Regulations on Fire Safety Requirements" dated 22 July 2008 have
been taken into consideration.
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equipment of group II is subdivided into the following
temperature classes:

.1 T1 (450 °C);

.2 T2 (300 °C);

.3 T3 (200 °C);

.4 T4 (135 °C);

5 T5 (100 °C);

.6 T6 (85 °C).

1.4.8 Explosion-proof electrical equipment shall be
marked according to the sequence below:

.1 mark of the level of electrical equipment
explosion protection (2, 1, 0);

.2 mark classing electrical equipment as explosion-
proof (Ex);

.3 mark of the type of explosion protection (d, p, i, q,
0, s, );

.4 mark of the group or subgroup of electrical
equipment (I, II, ITA, IIB, 1IC);

.5 mark of the temperature class of electrical
equipment (T1, T2, T3, T4, TS, T6).

1.4.9 Methods of testing explosion-proof electrical
equipment for its belonging to the relevant level, type,
group (subgroup), temperature class are prescribed by the
international or national standards.

1.5 ARRANGEMENT OF MACHINERY AND ELECTRICAL
EQUIPMENT IN WORKING SPACES

1.5.1 Accommodation and public spaces shall be
arranged at the maximum distance away from the
hazardous areas considering a prevailing wind direction.
Provisions shall be also made for structural arrangements
to protect working and accommodation spaces against a
potential effect of explosions and fires.

1.5.2 The spaces within zone 2, as well as explosion-
protected machinery spaces for process purposes shall
not communicate with the hazardous spaces. Where the
passages are available, it shall be provided with tambur-
gateway being air-pressurized by mechanical supply
ventilation.

1.5.3 On the FPU/MODU/FOP of 28 m high and
over provided with lifts, the wells having no air-
pressurized locks at their exit shall be provided with a
system to pressurize the lift trunk in the event of an
accident.

1.5.4 Hazardous spaces for process purposes shall
have at least two exits, one of which shall lead directly to
the open deck.

1.5.5 Escape routes for the FPU/MODU/FOP
personnel to be used in the event of an accident shall
lead from the hazardous areas to a temporary shelter,
embarkation stations and a helicopter deck.

1.5.6 The spaces of main, emergency and back-up
sources of electrical power shall be separated from the
spaces in the hazardous areas by "A-60" class fire

bulkheads and divisions having fire-resistance of 1 hour
on the unexposed side.

1.5.7 Installation of diesel-generators/gas turbine
generators in the spaces of the hazardous areas is
prohibited.

1.5.8 The exterior "A-60" class bulkheads of the
accommodation module shall endure fire exposure
within at least an hour.

1.5.9 The exterior bulkheads of the accommodation
module on the side of zones with oil and gas equipment
shall have no scuttles and air inlets of ventilation and air-
conditioning systems, and shall have a fire-resistant
coating, and also shall be fitted with arrangements for
producing water screens.

1.5.10 Switchboards shall comply with the require-
ments in 4.5, Part X "Electrical Equipment" of the
MODU/FOP Rules.

1.5.11 Cables, wires and procedures for their laying
and anchoring shall comply with the requirements in
Section 16, Part X "Electrical Equipment" of the MODUY/
FOP Rules.

1.5.12 The lighting fixtures of emergency lighting,
which are supplied from an independent source of
electrical power, lengthwise of escape routes shall be
provided with devices to check their operability in
simulating the switching-off of the main source of
electrical power. The life time of the independent source
of electrical power shall be sufficient to supply
emergency lighting on the escape routes during estimated
time for the evacuation of people to a safe area.

1.5.13 The estimated time shall correspond to the
time of supplying the lighting fixtures of emergency
lighting, provided they are supplied from the emergency
source of electrical power in compliance with the
requirement in 9.3, Part X "Electrical Equipment" of
the MODU/FOP Rules.

1.5.14 Radio stations, the control stations (panels) of
fire-extinguishing units and fire alarm shall be located in
the main machinery control room, and the stand-by
means of control and communication, at the main control
station and in a temporary shelter.

1.5.15 The enclosed spaces of the objects used for
production, gathering, treatment and transportation of oil,
gas and condensate shall be separated by "A-60" class fire
bulkheads from the spaces containing main, emergency and
stand-by sources of electrical power and shall be provided
with emergency ventilation with the output to the main
machinery control room and main control station of the
main process parameters and the indications of air condition
at the items, and with the activation of an audible and visual
alarm and the ESD system.

1.5.16 The rules for application of the electrical
equipment depending on the degree of its explosion and
fire hazard, and also the indicators of this hazard and
procedures for their determination are established by the
national and international standards.
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2 AUTOMATION

2.1 GENERAL

2.1.1 The requirements of this Section apply to the
automated process control systems of the oil-and-gas
equipment and ESD system.

2.1.2 The automated process control system and
ESD system may be combined into a common system.

2.1.3 The automated process control system is
subject to the Register technical supervision irrespective
of the automation mark in the FPU/MODU/FOP class
notation (refer to 2.4, Part I "Classification" of the
MODU/FOP Rules and 2.2, Part I "Classification" of the
FPU Rules).

2.1.4 Ttems of the Register technical supervision in
the automated process control system and ESD system
are given in the Register Nomenclature in Section 7,
Part I "General Regulations for Technical Supervision".

2.2 SCOPE OF TECHNICAL SUPERVISION

2.2.1 General provisions relating to the procedure of
technical supervision of the automated process control
system and ESD system, as well as the requirements for
the amount of technical documentation submitted to the
Register for review and approval shall comply with the
requirements of Sections 3 to 10, Part 1 "General
Regulations for Technical Supervision".

2.2.2 The execution of monitoring and control
functions with regard to the systems providing drilling
and production of hydrocarbons, treatment and transpor-
tation of well fluids shall be provided by the automated
process control system. Design of the automated process
control system may include various options of the
number of disconnection levels depending on the system
design, set of the equipment installed and the process
details of well fluid production on the FPU/MODU/FOP.

2.2.3 The ESD system provides manual emergency
shutdown or emergency shutdown via the automated
process control system of the electrical equipment of the
process system and the drilling rig (refer to 9.2, Part XI
"Electrical Equipment" of the FPU Rules).

2.2.4 The requirements for the monitoring and
control system of an electrical power plant are given in
Part VII "Machinery Installations and Machinery",
Part X "Electrical Equipment" and Part XIV "Automa-
tion" of the MODU/FOP Rules. The requirements for fire
protection and fire and hazardous gases detection
systems are set forth in Part VI "Fire Protection" and
Part X "Electrical Equipment" of the MODU/FOP Rules.

2.3 MONITORING AND CONTROL FACILITIES

2.3.1 Depending on the FPU/MODU/FOP purpose,
the automated process control system shall execute the
functions of the following subsystems:

.1 process control system to monitor and control the
process system and drilling rig;

.2 ESD system providing: shutdown of fuel oil and
lubricating oil pumps, of the equipment, which uses air
for burning/compression, of a drilling rig/process system,
power-off of the electrical equipment of the drilling rig/
process system with the expansion of hazardous areas
(refer to 2.2.3, 2.2.4);

.3 maintenance system providing: submission of
information on the condition of production systems to
the management, production process reports for transmit-
ting ashore, for communication with shore-based ser-
vices via a satellite station. The maintenance system is
designed only for the engineering data mining from the
automated process control system; any control via
maintenance system shall be prohibited.

2.3.2 Information and control connections of the
automated process control system shall be based on
microprocessor technology and shall be carried out via a
high-performance reserved data network using a standard
noise immune interface.

2.3.3 Alarm facilities shall provide electrical and
information compatibility with each other and also with
other facilities interacting with them.

2.3.4 The communication lines between alarm/fire
alarm facilities shall be designed considering their
functioning in fire within the time period required for
detecting the fire, giving an alarm on evacuation, the
time needed for people evacuation, as well as the time
required to control other facilities.

2.3.5 Alarm facilities shall be resistant to electro-
magnetic interference with the maximum allowable
values of interference level typical for the object to be
protected. At that these facilities shall be electromagnetic
interference-free with regard to other facilities installed
on the object being protected.

2.3.6 Alarm facilities shall provide electrical safety.

2.3.7 The automated process control system shall
include UPS intended for the most essential apparatus of
the system during and after power-off of the main and
emergency electrical power plants (refer to 2.4.2).

2.3.8 The automated process control system shall
provide:

protection against unauthorized access;

protection against wrong actions of the personnel;

protection against damages to information and
programs;
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automatic and routine monitoring of apparatus and
device serviceability with the information output to the
operator panel.

2.3.9 Operability of alarm devices and gas detection
devices shall be checked at least once in a month.

2.3.10 Calibration and verification of instrumenta-
tion, automation devices and also interlocking and alarm
systems shall be carried out according to the schedules
agreed with a territorial supervisory body, company
metrological service and approved by a company
technical manager.

2.3.11 The following instrumentation shall not be
installed and used:

without a brand or with an overdue brand;

without certificates;

with expired life time;

damaged, and requiring repairs and special verification.

2.3.12 Air supplied to the pneumatic automation
system shall be preliminary purified and dried. The air
purification and drying efficiency shall comply with the
requirements of the recognized standards.

2.3.13 The pneumatic automation air system shall be
provided with a receiver of the compressed air capacity
sufficient for operation of instrumentation and automatic
devices during at least an hour.

2.3.14 All the instrumentation and switchboards shall
be antistatically earthed irrespective of the voltage applied.

2.3.15 The monitoring and control facilities forming
ESD system shall have 100 per cent redundancy.

2.4 INSTRUMENTATION AND AUTOMATION DEVICES

2.4.1 Equipment, instrumentation and automated
control systems, lighting, alarm and communication
facilities for use in hazardous areas shall have an
explosion-proof enclosure and the protection level,
corresponding to the hazardous area zone, and the type
of explosion protection, corresponding to the categories
and groups of explosive mixtures.

2.4.2 Provision shall be made for an UPS, as an
emergency transitional source of power, to supply the
monitoring and control devices of blowout equipment to
ensure control in emergency de-energization. The UPS
operational time shall correspond to that of the
automated process control system but not less than 30
minutes (refer also to 9.3, Part XI "Electrical Equipment"
of the Rules for the Classification and Construction of
Sea-Going Ships).

2.4.3 The fixed gas analyzers of the gas detection
system shall be of a dual-limit type activated when the
hydrocarbon concentration in the air reaches 20 per cent
and 50 per cent of lower flame limit and shall provide the
signal shaping for the automated process control system.

2.4.4 The measurement limit of a working pressure
shall be within the second third of the scale of a pressure
gauge. The dial of the latter shall be marked with a red
line or fitted with a red plate on the glass of the pressure
gauge after a scale division corresponding to the allowed
working pressure. The pressure gauge fitted 2 m to 5 m
above the platform, from which it may be seen, shall be
at least 160 mm in diameter.

2.4.5 The requirements for fire, hazardous and toxic
gas detection systems are given in Section 4, Part VI
"Fire Protection" and in 7.9, Part X "Electrical Equip-
ment" of the MODU/FOP Rules.

2.4.6 Instrumentation located in the main machinery
control room and at the main control station shall have
inscriptions indicating the parameters to be determined.

2.5 AUTOMATED SYSTEM FOR MONITORING, CONTROL
AND EMERGENCY PROTECTION OF DRILLING RIG
AND PROCESS SYSTEM EQUIPMENT (AUTOMATED

PROCESS CONTROL SYSTEM AND ESD SYSTEM)

2.5.1 The following conditions shall be observed
during operation of FPU/MODU/FOP:

flowing wells shall be provided with automatic
downhole and wellhead surface controlled subsurface
safety valves (SCSSV) and also with well components
fitted with remote-controlled gate valves;

gas-lift wells shall be provided with wellhead and
line SCSSV.

2.5.2 Production tubing and annulus space pressure
in running wells shall be continuously monitored.

2.5.3 Purging and unloading of wells, pipelines,
separators, etc. shall be carried out through purging and
unloading units.

2.5.4 The ESD system of the automated process
control system shall be so designed in such a way that it
may be checked with no effect on the functioning of
other systems. Provision shall be made for a possibility
to periodically check the automated process control
system activation by simulating the initiation of the
situations specified in 2.6 and 2.7.

2.5.5 Measures shall be taken to provide electro-
magnetic compatibility of automated process control
system equipment (refer to 2.2, Part X "Electrical
Equipment" of the MODU/FOP Rules).

2.5.6 The ESD system of the automated process
control system is designed for shutdown of the equip-
ment installed for carrying out the processes of well
drilling, treatment and transportation of well fluids,
discharge to the flare, and also for pressure relief and
draining through the specially provided systems to
prevent hazard for the platform in whole.

2.5.7 Provisions shall be made for manual start of the
ESD system of the automated process control system
from the following locations: the main machinery control
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room, main control station, area of wellhead SCSSV,
temporary shelter, helicopter platform and the personnel
embarkation stations.

2.5.8 The requirements in Section 9 of Part X
"Electrical Equipment" of the MODU/FOP Rules, 9.2.4
of Part XI "Electrical Equipment" of the FPU Rules, as
well as Part XIV "Automation" of the MODU/FOP Rules
shall be taken into account, to the extent as applicable.

2.6 PARTIAL SHUTDOWNS OF PROCESSES

2.6.1 In the event of emergency situation associated
with any well or equipment unit, provision shall be made
for an opportunity to partially shut down a process or a
well.

2.6.2 The ESD system of the automated process
control system shall provide the following sequence of
operations:

closing of wellhead valves and gate valves (includ-
ing those at the assembly of underwater blowout
equipment) associated with the given process;

total shutdown of the assembly of the process of
hydrocarbon raw production and treatment, and of the
associated equipment and systems.

2.6.3 The number of emergency shutdown levels and
the sequence of shutdown operations are designed for
each ESD system project of the specific automated
process control system for the FPU/MODU/FOP (refer
also to Section 2, Part III "Systems for Production,
Gathering, Treatment and Transportation of Well
Fluids").

2.6.4 Procedure for closing (opening) of shut-off
valves, switching-on/switching-off of the equipment, list
of potential failures with regard to the processes and
troubleshooting, list of parameter values, at which the
processes are partially or totally shutdown shall be
determined in the course of identification during the risk
analysis (refer to 2.4, Part X "Safety Assessment") and
described in the appropriate sections of a technological
routine, operational manuals for the FPU/MODU/FOP
equipment.

2.6.5 In the event of the ESD system failure, the
automated process control system shall provide manual
intervention of the operator and a possibility to continue
operation in a manual mode.

2.6.6 When the concentration of hydrocarbons in air
of hazardous areas (zones 0, 1, 2) reaches 20 per cent of
lower flame limit, the alarm (visible and audible) shall be
activated and emergency exhaust ventilation shall be
started.

2.6.7 When the concentration of hydrocarbons rises
up to 50 per cent of lower flame limit and above, in case
of a power supply failure, fire, a high/low pressure in the
pipeline for delivery of a well fluid, all the processes in

systems of oil and gas gathering and treatment shall be
shutdown, including emergency exhaust ventilation.

2.6.8 The emergency shutdown procedure for the
processes of drilling, production and treatment of
hydrocarbons at any block or module shall not result in
an emergency situation at other FPU/MODU/FOP blocks
and modules.

2.7 TOTAL SHUTDOWN OF PROCESS EQUIPMENT
AND ALL PRODUCTION PROCESSES

2.7.1 In the event of emergency situations like an
uncontrolled blowout, depressurization of systems con-
taining hydrocarbons resulting in expansion of hazardous
areas (Table 1.3.1); activation of the fire alarm system,
the ESD system of the automated process control system
shall provide the total shutdown of all drilling and
process equipment and all production processes auto-
matically or by the operator command in a manual mode
using emergency stop buttons in the main machinery
control room or other control stations (refer to 2.5.7).

In all other respects, the ESD system shall comply
with the requirements in 9.6, Part X "Electrical
Equipment" of the MODU/FOP Rules.

2.7.2 Depending on the potential consequences of an
emergency situation, the ESD system of the automated
process control system shall provide the following (refer
also to Section 2, Part III "Systems for Production,
Gathering, Treatment and Transportation of Well Fluids"):

shutdown of the single units and systems of an
installation with and without the well fluid emptying;

total shutdown of a process of raw production and
treatment, inhibitor injection system, reconditioning
installation and other systems with and without the well
fluid emptying;

total shutdown of all the platform process equipment
(except the emergency life support systems), closing of
gate valves (valves) at the wellheads and pipelines
connecting the FPU/MODU/FOP to other objects of field
construction or support vessels, pressure releasing and
emptying of process equipment and pipelines by means
of the systems provided.

2.7.3 The sequence of machinery and equipment
shutdown, specified in 2.7.1 and 2.7.2, may be changed,
depending on the specific emergency situations. The
recommended sequence of shutdowns shall be included
in a special instruction on actions in emergency
situations.

2.7.4 Signal shaping to activate the ESD system
shall be provided in automatic mode:

by a signal of gas detection system sensors;

at actuation of the fire alarm;

at power supply failure;

at the faulty operation of process systems affecting
safety and environmental pollution;
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at getting of vessels foul of the FPU/MODU/FOP
when mooring and manoeuvring;

at buckling of the FOP structures;

at structure failure or helicopter fall on the FPU/
MODU/FOP top structure.

2.8 CONTROL STATIONS

2.8.1 To control the FPU/MODU/FOP facilities the
following control stations shall be provided:

the main machinery control room and consolidated
operator room of the drilling rig/process system;

the main control station and consolidated reserve
station.

2.8.2 In addition, the following control stations shall
be provided on the FPU/MODU/FOP:

driller's cabin;

drilling foreman's office;

geo-technological monitoring station;

helicopter control center;

fire-extinguishing stations;

local control stations.

2.8.3 The control and monitoring of the FPU/
MODU/FOP facilities under normal operational condi-
tions shall be carried out from the main machinery
control room. In emergency situations associated with
heavy fire and uncontrollable blowouts of hazardous
gases resulting in the expansion of hazardous areas,
provision shall be made for duplicating control and
monitoring from the main control station enclosed within
a temporary shelter. All control stations shall be provided
with necessary communication means, warning and
alarm facilities.

2.9 MAIN MACHINERY CONTROL ROOM

2.9.1 The main machinery control room is intended
to provide reliable and failure-free operation of technical
facilities of the drilling rig and/or process system.

2.9.2 To be provided from the main machinery
control room are:

.1 centralized monitoring and remote automated
control of the following:

electrical power plant and support systems;

main, emergency and back-up sources of electrical
power;

personnel life support systems;

main and auxiliary equipment of the drilling rig and
process system;

systems associated with the drilling rig and process
system operation;

.2 air monitoring in spaces;

.3 control of fire-fighting means;

.4 emergency shutdown of the drilling rig and
process system;

.5 emergency shutdown of ventilation, fuel oil and
lubricating oil pumps, equipment, which uses com-
pressed air for burning/compression;

.6 monitoring of non-explosion-proof equipment in
the event of fire, oil and gas shows, and expansion of
hazardous areas;

.7 execution of arrangements on ecological monitor-
ing;

.8 radio communications, video surveillance within
the areas of arrangement of the production system
facilities;

.9 preparation of reports and summaries on process
progress and material consumption for administrative
purposes.

2.10 MAIN CONTROL STATION

2.10.1 The main control station is intended for
general management of production processes, personnel
safety and environment protection.

2.10.2 Where necessary, the main control station, in
terms of its objectives and tasks, shall function as the
main machinery control room.

2.10.3 To be also provided from the main control
station are:

monitoring of a navigational situation;

monitoring of hydro meteorological conditions;

control of navigational light and sound signal means;

radio communications with the shore and ships;
management of production and process systems, as
well as ecological monitoring;

submission of information on the condition of
structures and equipment related to the FPU/MODUY/
FOP systems.

2.11 DRILLER'S CABIN

2.11.1 The driller's cabin is intended for direct
control of a well drilling process and shall be arranged on
the drilling floor.

2.11.2 To be ensured from the driller's cabin are:

monitoring and control of drilling equipment:

monitoring of parameters of hole drilling processes;

monitoring of hazardous gas blowouts and initiation
of ignition sources in the drilling rig spaces;

monitoring and control of blowout equipment;

video surveillance of the condition of rotating and
cargo-handling equipment, mechanisms for setting the
drill pipe stands;
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emergency shutdown of drilling equipment at the
expansion of hazardous areas.

2.12 DRILLING FOREMAN'S OFFICE

2.12.1 The drilling foreman's office is intended for
management of a well drilling process and shall be
located outside the hazardous areas.

2.12.2 To be ensured from the drilling foreman's
office are:

technical management of works on hole drilling;

monitoring of parameters of well drilling and
cementing processes;

monitoring of parameters of the drilling rig auxiliary
systems;

monitoring of parameters of equipment and systems
providing the drilling rig operation;

monitoring of hazardous gas blowouts, initiation of
ignition sources, condition of explosion and fire protec-
tion means in the drilling rig locations and spaces;

warning the main machinery control room of
emergency situations and measures taken for their
elimination, management of works on eliminating oil-
gas-water shows at the well and emergency well killing;

video surveillance of the areas of the drilling
equipment arrangement;

preparation of summaries on the hole drilling
progress, tool and material consumption.

2.13 GEO-TECHNOLOGICAL MONITORING STATION

2.13.1 The geo-technological monitoring station
shall be used for execution of the following functions:

monitoring of the drilling process parameters;

computation and automated monitoring of the
process parameter derivatives;

laboratory research of the core and drilling mud
samples;

automated and laboratory monitoring of gases;

well cementing and hydraulic calculations;

geological definitions for the well,

research on the well productivity, development of
recommendations on the optimization of hole drilling
processes;

early prediction of gas shows and development of
recommendations on the accident prevention.

2.14 AUTOMATIC FIRE EXTINGUISHING INSTALLATIONS'

2.14.1 Automatic water-based and foam fire extin-
guishing installations.

Automatic water-based and foam extinguishing
installations shall provide:

.1 timely detection of fire and start of the automatic
fire extinguishing installation;

.2 water supply from the sprinklers of automatic
water-based fire extinguishing installations with a water
supply rate as required;

.3 foam supply from the foam generators of
automatic foam fire extinguishing installations with a
foam expansion ratio and supply rate as required.

2.14.2 Automatic gas fire extinguishing installations.

Automatic gas fire extinguishing installations shall
provide:

.1 timely detection of fire with an automatic alarm
system being part of the automatic gas fire extinguishing
installation;

.2 a possibility to delay the supply of a fire
extinguishing medium within the time period needed
for evacuating people from a protected space;

.3 making of the fire extinguishing concentration of
a fire extinguishing gas in the protected space or above
the surface of a burning material within the time needed
for fire extinguishing.

2.14.3 Automatic dry powder extinguishing installa-
tions.

Automatic dry powder extinguishing installations
shall provide:

.1 timely detection of fire with an automatic alarm
system being part of the automatic dry powder extin-
guishing installation;

.2 powder supply from the sprayers of automatic dry
powder extinguishing installations with a powder supply
rate as required.

2.14.4 Automatic aerosol extinguishing installations.

Automatic aerosol extinguishing installations shall
provide:

.1 timely detection of fire with an automatic alarm
system being part of the automatic aerosol extinguishing
installation;

.2 a possibility to delay the supply of a fire
extinguishing aerosol within the time period needed for
evacuating people from a protected space;

.3 making of the fire extinguishing concentration of
a fire extinguishing aerosol in the protected space within
the time needed for fire extinguishing;

! The requirements of Federal Law No. 123-®3 "Technical
Regulations on Fire Safety Requirements" dated 22 July 2008 have
been taken into consideration.
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.4 prevention of any opportunity for people and
combustible materials to contact the high-temperature
parts of the generator surface and the jet of a fire
extinguishing aerosol.

2.14.5 Automatic combined fire extinguishing in-
stallations.

Automatic combined fire extinguishing installations
shall comply with the requirements imposed on the
automatic fire extinguishing installations they consist of.

2.14.6 Robotic fire extinguishing installations.

Robotic fire extinguishing installations shall provide:

.1 detection and elimination or limitation of the fire
spread beyond a seat of fire without the presence of
personnel within the operational area of the installation;

.2 a possibility to remotely control the installation
and to transmit information from the location where the
installation is used;

.3 a possibility of the installation to execute its
functions when exposed to the hazardous factors like a
fire or an explosion, radiant, chemical or other hazardous
effects on people and the environment.

2.14.7 Automatic installations for fire inhibition.

Automatic installations for fire inhibition shall
provide reduction of fire expansion rate and initiation
of associated hazardous factors in the following cases:

.1 automatic installations for fire inhibition shall be
used in the spaces where the application of other
automatic fire extinguishing installations is unreasonable
or impracticable;

.2 type of a fire extinguishing medium used in the
automatic installations for fire inhibition is defined by the
features of the object to be protected and by the type and
location of fire.

2.14.8 The technical requirements for structural fire
protection and the equipment of the FPU/MODU/FOP
fire protection systems are given in Part VI "Fire
Protection" of the MODU/FOP Rules.

2.15 HELICOPTER CONTROL CENTER

2.15.1 The helicopter control center is intended to
provide the helicopter launching and landing.

2.15.2 To be provided from the helicopter control
center are:

field of view of helicopter flights;

control of helicopter system lighting;

provision of the helicopter crew with meteorological
data;

helicopter homing, radio and radiotelephone com-
munications with the helicopter crew;

recording the helicopter crew talks with a flying
control officer and the internal talks.

2.16 LOCAL CONTROL STATIONS

2.16.1 Local control stations are intended to control
production system facilities at their locations.

2.16.2 Local control stations shall be provided with
all the instrumentation and automated control systems,
communication means and alarms as required.

2.16.3 List of parameters from the local control
stations displayed in the main machinery control room
and main control station, shall comply with the
requirements of design documentation.

2.17 MONITORING AND CONTROL
OF EXPLOSION AND FIRE PROTECTION FACILITIES

2.17.1 When the concentration of hazardous gases
reaches 20 per cent of lower flame limit, the automated
process control system shall provide:

activation of visible and audible alarms in the main
machinery control room, at the main control station, in
the driller's cabin, drilling foreman's office and also at the
relevant local control stations;

indication in the main machinery control room, at
the main control station of the hazardous gas concentra-
tion;

automatic start of the back-up fans of a process
ventilation system in the relevant spaces of zones 0 and
1, closing of fire ventilation gate valves on air inlets of
the relevant explosion-proof spaces.

2.17.2 When the concentration of hazardous gases
reaches 50 per cent of the lower flame limit, the
automated process control system shall provide:

shutdown of the equipment consuming air for
burning/compression;

shutdown of welding equipment;

shutdown of drilling equipment;

emergency shutdown of the process system;

shutdown of non-explosion-proof electrical equip-
ment in open spaces and within the spaces outside the
boundaries of a temporary shelter;

emergency shutdown of ventilation;

activation of alarm in the main machinery control
room and at the main control station indicating the open
doors around the temporary shelter boundaries when
hazardous gases are detected in the open spaces and air
inlets;

when the signals on detection of hazardous gases are
not accepted (acknowledged) by a watch officer within
120 s, provision shall be made for a signal to actuate the
automatic start of a public address system and general
alarm system.

2.17.3 To execute the above functions, detectors
shall give high reliability signals acknowledged by at
least two sections.
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2.17.4 At any location of the object being protected,
where people shall be warned of an accident, the loudness
level generated by the audible and vocal annunciators shall
be higher than the permissible noise level. The vocal
annunciators shall be located in such a way that at any point
of the object being protected, where people shall be warned
of an accident, the intelligibility of the voice information
transmitted is provided. Light annunciators shall provide
the contrasting perception of information within the range
representative for the object being protected.

2.17.5 Where the FPU/MODU/FOP is subdivided
into alerting zones to warn the personnel of an accident,
the special order of priority in warning the people in
various spaces of the FPU/MODU/FOP shall be
established.

2.17.6 An alerting system to warn people of an
accident and a people evacuation control system shall
function during the time needed for the personnel
evacuation.

2.17.7 The sound signals of the alerting system to
warn people of an accident shall have a tonality different
from other signals.

2.17.8 Audible and vocal annunciators shall have no
releasable connections, possibility of volume control and
shall be connected to the electric mains and also to other
communication facilities. The communications of the
systems used for warning people of an accident and for
control of the people evacuation may be combined with
the FPU/MODU/FOP broadcasting network.

2.17.9 The alerting system and people evacuation
control system shall be provided with the UPS.

2.17.10 The information transmitted by the alerting
system and the people evacuation control system shall
comply with the information in the developed plans for
people evacuation, which shall be placed on each deck of
the FPU/MODU/FOP.

2.18 EMERGENCY SHUTDOWN OF VENTILATION

2.18.1 The emergency shutdown of ventilation is
carried out by its sections:

shutdown of an adjacent ventilation section shall not
result in the forced stop of the equipment located in the
spaces covered by other sections;

shutdown of an adjacent ventilation section shall not
result in the escape of hazardous gases outside the
boundaries of process spaces within a dangerous area and
in the penetration of these gases into safe spaces.

2.18.2 The emergency shutdown of ventilation and
closing of fire ventilation gate valves shall be controlled:

remotely: from the main machinery control room
and the main control station;

remotely: at escape routes from the spaces of the
relevant ventilation section;

automatically: at activation of the fire smothering
gas system, detection of hazardous gases with a
concentration of 50 per cent of lower flame limit at the
air intakes of explosion-proof spaces.

2.19 EMERGENCY SHUTDOWN OF FUEL OIL
AND LUBRICATING OIL PUMPS

2.19.1 Emergency shutdown of the fuel oil and
lubricating oil pumps, pumps for transfer of inflammable
and combustible liquids shall be controlled:

remotely: from the main machinery control room
and the main control station;

remotely: at the escape routes;

automatically: at activation of the fire smothering
gas system, detection of hazardous gases with a
concentration of 50 per cent of lower flame limit at the
air intakes of explosion-proof spaces.

2.20 EMERGENCY SHUTDOWN OF WELDING EQUIPMENT

2.20.1 Emergency shutdown of the welding equip-
ment shall be controlled:

remotely: from the main machinery control room
and the main control station;

automatically: at activation of the fire smothering
gas system, detection of hazardous gases with a
concentration of 50 per cent of lower flame limit at the
air intakes of explosion-proof spaces.

2.21 AUTOMATION SYSTEMS OF DRILLING RIG
AND PROCESS SYSTEM

2.21.1 Automation of monitoring, control and safety
systems of the drilling rig and process system shall also
comply with the requirements in 9.6, Part X "Electrical
Equipment" and also Part XIV "Automation" of the
MODU/FOP Rules, to the extent as applicable.

2.21.2 The manifold monitoring and control system
shall provide:

alarm to the main machinery control room on the
position (open/closed) of the pneumatically controlled
valves distributing well fluids from the well to the
manifolds.

remote control from the main machinery control
room of opening and closing of the valves distributing
the well fluids from the well to the high- and low-
pressure manifolds;

2.21.3 The monitoring and control system of the
well fluid measuring unit shall provide in the main
machinery control room the indication of the following:

multi-phase flow pressure;
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multi-phase flow temperature;

multi-phase flow discharge (content of oil, water and
gas) for each well and its recording.

2.21.4 The separator monitoring and control system
shall provide:

automatic regulation of a gas pressure and a liquid
level in the separator;

indication in the main machinery control room of a
gas and oil flow at the separator outlet;

alarm in the main machinery control room indicating
the position of oil supply valves (open/closed) at the
separator inlet and outlet, and the valves for gas discharge
from the separator to the flare, on a high and low gas
pressure and oil level in the separator, the extremely high
and low gas pressure and the oil level in the separator;

emergency control of closing of the valves installed
on the pipelines supplying the well fluids to the
separator, diverter valves for oil and water delivery from
the separator, opening of the valve for gas discharge from
the separator to the flare.

2.21.5 The crude oil heater monitoring and control
system shall provide the automatic regulation of the
crude oil temperature at the heater outlet.

2.21.6 The monitoring and control system of the gas
compressor coolers shall provide:

automatic regulation of gas temperature at the cooler
outlet;

indication in the main machinery control room of gas
temperature at the cooler inlet and outlet.

2.21.7 The booster pump monitoring and control
system shall provide:

remote control of the pump start and shutdown from
the main machinery control room;

automatic flow regulation;

alarm in the main machinery control room indicating
the pump overloads and malfunctions;

emergency shutdown of the pumps.

2.21.8 The dehydrator monitoring and control
system shall provide:

remote control of the dehydrator start and shutdown
from the main machinery control room;

automatic regulation of the oil flow at the dehydrator
inlet and of the oil level in the dehydrator;

indication in the main machinery control room of the
oil level in the dehydrator and a pressure differential at
the inlet valve;

alarm in the main machinery control room indicating
the high/low oil level and extremely high/low oil level in
the dehydrator, and on its malfunctions;

emergency shutdown of the dehydrator, closing of
the crude oil supply and diverter valves and water
diverter valves.

2.21.9 The crude oil desalter monitoring and control
system shall provide:

remote control of the desalter start and shutdown
from the main machinery control room;

automatic regulation of the oil flow at the desalter
inlet and of the oil level in the desalter;

indication in the main machinery control room of the
oil level in the desalter and a pressure differential at its
inlet valve;

alarm in the main machinery control room indicating
the high/low oil level and extremely high/low oil level in
the desalter, and on its malfunctions;

emergency shutdown of the desalter, closing of the
crude oil and flushing water supply and diverter valves.

2.21.10 The monitoring and control system of oil
oftloading pumps shall provide:

remote control of the pump start and shutdown from
the main machinery control room;

automatic flow regulation at the 4th stage separator
and measuring unit;

alarm in the main machinery control room indicating
the high/low values of oil supply at the pump suction,
pump overload and malfunctions;

emergency shutdown of the pumps.

2.21.11 The monitoring and control system of the
measuring unit at offloading pipeline shall provide:

remote control from the main machinery control
room of opening and closing of the valves on the main
and back-up measuring lines;

indication in the main machinery control room of the
crude oil flow, temperature, pressure and watering;

recording in the main machinery control room of the
crude oil (gas) flow;

alarm in the main machinery control room indicating
the high watering of crude oil (gas humidity).

2.21.12 The monitoring and control system of the
pig lancher/receiver at an offloading pipeline shall
provide:

remote control from the main machinery control
room of opening and closing of the valves on the lines of
oil suction and delivery to the pipeline;

indication in the main machinery control room of the
pressure in the pig lancher/receiver and in the bypass
line;

alarm in the main machinery control room indicating
the closed/open position of the valves on the lines of oil
suction and delivery to the pipeline/cover of the pig
lancher/receiver, high pressure in the pig lancher/
receiver, high/low pressure in the bypass line, the
extremely high and low pressure in the bypass line of
the gas measuring unit at offloading pipeline.
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PART X. SAFETY ASSESSMENT

1 DEFINITIONS AND ABBREVIATIONS

1.1 DEFINITIONS

1.1.1 For the purpose of this Part the following terms
and definitions not given in 1.1, Part I "General
Regulations for Technical Supervision" are used.

Accident means a failure of structures and/or
technical devices installed on a hazardous production
object (FPU/MODU/FOP), uncontrolled explosion and/
or a blowout of hazardous substances.

Accident risk analysis means a process of
hazards identification and FPU/MODU/FOP accident
risk assessment with regard to individuals or groups of
persons, property or environment.

Accident hazard identification meansa
process of identifying and recognizing an existing hazard
on the FPU/MODU/FOP, as well as definition of hazard
characteristics.

Hazardous substances mean flammable,
oxidizing, combustible, explosive, toxic substances and
those posing hazard to the environment.

Accident hazard means a threat, potential
damage to the people, property and/or the environment
due to an accident on the FPU/MODU/FOP. Accident
hazards are associated with a potential failure of
structures and/or technical devices, an explosion and/or
a blowout of hazardous substances with a resultant
damage.

Accident risk assessment means a process
used for determination of probability (or frequency) and
severity of consequences for health, property and/or the
environment after the accident. The process includes
estimation of probability (or frequency) and assessment
of consequences and their combinations.

Accident risk means measure of danger
featuring the probability of potential accident on the
FPU/MODU/FOP and the severity of the accident
consequences. The key indices of the accident risk are
the following:

technical risk means the probability of a
technical device failure with certain level (class)
consequences for a certain period of the FPU/MODU/
FOP operation; technical risk indices are determined by
the relevant methods of the reliability theory and
mathematical simulation;

individual risk means a frequency of indivi-
dual injury as a result of the factors of danger under
consideration;

potential territorial risk means a fre-
quency of the materialization of hazardous effects at the
certain point of a territory;

potential loss of life means an expected
number of people injured as a result of potential
accidents during a certain period of time;

societal risk or FN curve means a relation
between the frequency of events F' where at the specified
degree not less than number of people N has been
injured. It defines severity of the potential accident
consequences.

expected damage means the mathematical
expectation of a damage value due to a potential accident
during a certain period of time.

Industrial safety requirements mean
the conditions, bans, restrictions and other mandatory
requirements in the federal laws and other normative
legal acts of the Russian Federation, as well as in the
normative and technical documents, which are adopted
in accordance with the established procedure and which
observance provides industrial safety.

1.2 ABBREVIATIONS

IMO means the International Maritime Organization.
HPO means a hazardous production object.
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2 RISK ANALYSIS AND ASSESSMENT

2.1 GENERAL

2.1.1 The present Part has been developed on the
basis of the guidance materials of IMO and Russian
supervisory bodies.

The general part of a system of the FPU/MODU/FOP
safety measures is the procedures for identification and
valuation of risk of origination and progress of the accident
situations. Identification of hazards shall be based on the
development of a concept of accident scenarios analysis
and on the substantiation of procedures for assessment of
the accident situations. The risk valuation is based on the
development of the criteria of the sufficient equipment
safety, which depends on the qualitative and quantitative
assessments of risks and on risk management. The
requirements for identification and valuation of risks for
the FPU/MODU/FOP provided with the equipment for
drilling, production, gathering, treatment, storage and
transportation of well fluids shall comply with the
recognized guidance materials of an authorized supervisory
body (Russian Federal Service for Environmental, Tech-
nological and Nuclear Supervision (Rostekhnadzor),
EMERCOM State Fire Control Service), and also with
the requirements of Part XV "MODU and FOP Safety
Assessment" of the MODU/FOP Rules.

2.1.2 Calculations on risk assessment are the integral
part of a declaration on industrial safety at the objects, for
which it shall be developed in compliance with the
RF legislation.

2.1.3 The accident situation analysis is divided into
two main trends.

The first trend is associated with the analysis of
accident situations for compliance with standards.

The second trend is associated with the analysis of
accident situations for poorly studied scenarios or for the
scenarios of a higher hazard.

2.1.4 The analysis of accident situations is resulted
in the development of the arrangements aimed at
minimization of a probability and severity of the accident
consequences for the FPU/MODU/FOP provided with
the equipment for drilling, production, gathering, treat-
ment, storage and transportation of well fluids.

2.2 RISK ANALYSIS OF ACCIDENT SITUATIONS

2.2.1 Basic principles.

2.2.1.1 The analysis of accident situations shall be
performed to identify, assess and management of
potential accident situations.

Taken alone, the analysis of accident situations does
not provide a proper safety level. It is part of an
integrated safety assessment system. Other areas asso-
ciated with this system are labour protection, personnel
training and organizational arrangements in connection
with the accident.

Risk analysis of accident situations is carried out at
all pre-project operations, at all design stages starting
with a design concept, at commissioning and decom-
missioning, in service, at re-equipment, conservation and
utilization of the FPU/MODU/FOP designed for produc-
tion, gathering, treatment, storage and transportation of
well fluids. In this case all the design operational modes
shall be considered, i.e. normal operational and extra-
ordinary modes, emergency and extreme scenarios.

2.2.1.2 The purpose of risk analysis at the stage of
investments and pre-project works performance or at the
design stage of the drilling rig, systems for production,
gathering, treatment and transportation of well fluids, is
the following:

identification of hazards and the prior quantitative
and qualitative risk assessment, considering hazard
exposure on the personnel, population, property and
the natural environment;

taking into account the results during analysis of
acceptability of the decisions proposed and selection of
the optimum alternatives of arrangement of the facilities
and equipment, including arrangement of other objects
and cost efficiency;

information support for development of a process
schedule, plan of the project quality control, instructions
and plans on elimination (localization) of spills and
accident situations;

assessment of alternative proposals.

2.2.1.3 During commissioning (decommissioning)
of the FPU/MODUY/FOP, the risk analysis may be aimed
at the following:

identification of hazards and assessment of accident
consequences, improvement of risk assessment derived
from the experience of functioning of hazardous
production objects (HPO)';

verification of operational conditions compliance with
the requirements of industrial safety and the Register;

development and improvement of commissioning
(decommissioning) instructions.

2.2.1.4 At stage of operation, re-equipment, con-
servation and utilization of FPU/MODU/FOP, the risk
analysis may be aimed at the following:

! Rostekhnadzor considers FPU/MODU/FOP as HPO.
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verification of operational conditions compliance
with the requirements of industrial safety and the
Register;

refinement of information on main hazards and risks
(during declaration of the HPO industrial safety as well);

development of recommendations on improvement
of activities of the technical supervisory bodies;

improvement of a process schedule, operating
instructions and a maintenance manual, plans on
elimination (localization) of spills and accident situa-
tions, plans for managing risks on the FPU/MODU/FOP;

assessment of the effect relating to changes in
organizational structures and procedures for practical
work and maintenance relevant to improvement of the
industrial safety management systems and the Register
technical supervision.

2.2.1.5 Analysis of potential accident situations shall
be reviewed and approved by the Register and shall
include:

initial data for analysis, starting with the description
of conditions at initiation of the accident situation;

particulars of analysis techniques;

physical, analytical and statistical models;

description of the scenario of the accident progress,
including performance of the required calculations;

output data, including description of arrangements
on the accident prevention with indication of the
equipment and systems to be used for prevention of
accidents and neutralization of the accident conse-
quences;

measures on protection of the personnel and persons
being on the FPU/MODU/FOP at the accident.

2.3 CRITERIA OF SUFFICIENT SAFETY

2.3.1 The most widespread potential accicdent
situations are the following:

blowout;

spill/release;

leakage;

structural damage;

capsize;

foundering;

explosions;

fires;

collisions, etc.

The criteria of sufficient safety or risk acceptability
during analysis of potential accident situations are
determined by the matrix "probability-severity of con-
sequences” (refer to Table 2.3.1-1).

During analysis three groups of the objects, which
may be affected due to the accident, are determined:

personnel;

environment;

tangible objects.

The concept "individual risk", which means a
frequency of individual injury as a result of the factors
of danger under consideration, is used as the character-
istic of risk indices for the personnel.

Table 2.3.1-1

Risk assessment matrix

Frequency of accident occurrence during service life

Levels of accident severity degree'

(frequency of materialization of a certain type accident) Catastrophic Major and more than majo Minor Insignificant
Exposure on personnel
multiple human losses single human losses | long disability | insignificant effect

Practically inevitable A A A C

V> 1/year or more

Probable A A B C
1/year > V> 10"%/year or once per 1 — 100 years

Unlikely A B B C
10%/year > V> 10*/year or once per 100 — 10000

years

Rarely A B C D
10%year > V > 10%year or once per 10000 —

1000000 years

Practically impossible B C C D

¥ < 10" /year or more than once per 1000000 years

! Refer to Table 2.3.1-2.
Note. V- accident frequency/probability.




Part X. Safety Assessment

91

Table 2.3.1-2

Levels of accident severity degree

Levels of accident severity degree

Characteristic of accident consequences

1 Insignificant

No effect on population health and safety, no injuries at the object, no damages to the
object, no effect on natural resources

I Minor No serious injuries and human losses, slight damages to the object, no time-out, slight
short-term effect on natural resources
I  Major Potential serious injuries and human losses at the object, but no threats to population

health and life; major, negative, but eventually reversible effect on some natural
resources

IV More than major

Injuries and some human losses of population or injuries and many human losses among
the object personnel, major damages to objects, major and long-term damage to two or
more natural resources

V  Catastrophic

Many human losses among population, extraordinary widespread damage to many
natural resources

2.3.2 Characteristics of risk analysis procedures,
depending on the accident category:

A — quantitative risk analysis is recommended or
special safety measures are required,;

B - quantitative risk analysis or certain safety
measures are required;

C — qualitative risk analysis or some safety measures
are recommended;

D - no risk analysis and special additional safety
measures are required.

2.3.3 Table 2.3.3 presents correspondence of the
hazard level classification according to the Safety Rules
of the RF Rostekhnadzor and the MODU/FOP Rules of
the Register.

Table 2.3.3
Correspondance of hazard level classification

Rostekhnadzor A B C D
classification

Register 1 2 3 4 5 6 7
classification

The identification of hazards and analysis of
consequence of their materialization allow preliminarily
determination of the hazard and risk priority. According
to the matrix, all hazards are distributed over three risk
levels:

tolerable;

as low as reasonably practicable;

intolerable.

Intolerable hazards are those in respect of which the
risk that cannot be justified under any circumstances,
excepting force majeure. Referred to such hazards are the
consequences considered as catastrophic. This risk level
is denoted by "A" in the risk matrix.

Tolerable hazards are those in respect of which the
risk is acceptable and justified reasoning from social and
economic considerations. The risk associated with the
object operation is acceptable if the society is ready to
take this risk for the benefit due to the object operation.
These levels are denoted by "C" and "D" in the risk
matrix.

The "As Low As Reasonably Practicable" (ALARP)
level falls between the tolerable and intolerable risk
levels and is denoted by "B" in the risk matrix.

2.3.4 In compliance with the Register requirements,
in order to assess the damage suffered by personnel,
annual individual risks (AIR) are adopted as safety
criteria:

unacceptable risk level: > 107 fatalities per year;

negligible risk level: < 107 fatalities per year;

The range within 10 to 107 is the ALARP region.

The individual risk criteria are intended to protect
the personnel against an excessive risk effect. The
individual risks do not depend on the number of working
people running a risk and therefore are comparable for
various situations. It means that the individual risk
criteria developed for the shore-based workers may be
also used for offshore installations. Based on this
conclusion, the figures taken from the Rostekhnadzor
Safety Rules are used in the risk assessment matrix.

2.3.5 The individual risk criteria are the following:

maximum tolerable risk: 10 per man per year;

maximum tolerable societal risk: 10 per man per
year;

broadly acceptable risk: 10 per man per year.

2.3.6 Criteria for a societal risk (=10 deaths):

risk > 10~ — unacceptable risk zone;

risk < 107 |, but > 10 — tight risk control zone
(intermediate risk values);

risk < 10 — unconditionally acceptable risk zone.
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The societal risk specifies the extent and probability
(frequency) of accidents and is defined by a distribution
function of losses (damage) generally referred to as the
FN curve (Farmer's curve).

2.3.7 For reference it should be noted that the Health
and Safety Executive (HSE) of Great Britain holds to the
following principles in assessing safety at sea: "The
persons, who follow legal regulations, shall set up the
criteria of their own for the acceptability and tolerance of
an individual risk. However, the maximum level of an
individual risk associated with a fatality shall be
generally assumed equal to 1 out of 1000 (10%) per year,
and of the broadly acceptable level of an individual risk,
within 1 out of 10000 (10™*) — 1 out of a million per
year (10°)" (also refer to Table 4.4.4).

As a tentative criterion to evaluate a risk during
design, the individual risk value computed on the basis

of reliable statistics on fatalities in various incidents on
the objects associated with the construction of the world
continental shelf may be used. Such statistics is available
in electronic databases (e.g. WOAD — World Offshore
Accident Data) for North Sea sectors of Great Britain and
Norway, and of the Gulf of Mexico as well.

2.3.8 Table 2.3.8 presents an exemplary list of the
FPU/MODU/FOP items, which generally feature high
risks, to protect the personnel on the main types of shelf
installations. These items in the HSE documents are
termed as critical safety elements. The List is intended to
identify the high risk items in order to prevent their
missing in risk analysis. Nevertheless, the List cannot be
taken as being comprehensive and cannot exclude
considering additional items and risks in the analysis.

Table 2.3.8

Exemplary list of potentially high risk FPU/MODU/FOP items

List of potentially high risk items

MODU FPU FOP

Item structures

Frame constructions and piles

Gravity structures

Jacking system of self-elevating MODU

Hull (including watertight closures)

Drilling derrick

Fresh fire fighting water tanks

Top structure, including a catwalk bridge and flare stack
Helicopter deck

Cargo-handling gear

Pedestal cranes

Foundations

Explosion protection with detonation wave removal (blast relief panels)
Protection of submersible items including underwater structures
Turret

Drilling and process equipment

Drilling mud system

Blowout equipment

Well choke and kill lines (including emergency discharge)
Cementing system

Marine risers

Instrumentation of well control management systems
Divertor system

Electrical equipment

Emergency (uninterruptible) power supply systems
Accumulators

Protective devices

Elements of ignition protection

Protective earthing

Electrical equipment in hazardous areas

Protection of high temperature work surfaces
Natural ventilation

Explosion and fire safety

Air composition control systems

Fire alarm systems

Water fire main linear system

Sprinkler system

Fire pumps

Fire circular main

Foam fire-extinguishing system

Carbon dioxide smothering system

Structural fire protection

Ventilation systems
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List of potentially high risk items MODU FPU FOP
Temporary shelter, escape routes and facilities
Temporary shelters X X X
Escape routes X X X
Lighting equipment of a helicopter platform X X X
Escape route lighting X X X
Intercommunication and alarms X X X
External communication X X X
Lifeboats and lifejackets X X X
Personal lifejackets, immersion suits, life-saving equipment of a helicopter deck X X X
Life-saving appliances
Life-saving systems (personal life-saving appliances, knotted ropes, nets)
Ladders X X X
Liferafts X X X
Duty vessel with a fast lifeboat X X X
Localization of hydrocarbon raw X X X
Oil-and-gas equipment and piping (including shut-off fittings and instrumentation)
Automatic emergency shutdown systems (automated process control system, ESD system) — X X
Pressure relief systems X X X
Quick-closing valves in engine room X X X
Air holes — X X
Underdrainage and open-cut drainage from hazardous areas — X X
Marine risers with shut-off valves X X X
Piping — X X
Shut-off valves of a subsea pipeline — X X
Sea component — X X
Anchoring system for station-keeping including an anchor release device
Navigational aids (including lights, fog gong, hydrometeorological observation system) X X —
Early warning system radar X X X
Ballast and drain systems. Object stability when both are used. X X X
Inert gas system X X —
Dynamic positioning system X X X
Thrusters X X —
Auxiliary equipment: X X —
Gangways
Gas cylinders X X X
Electric generators X X X
Public address system X X X
Equipment for drill-holes survey X X X
Storage for radioactive components X — X
Storage for chemicals X X X
Emergency schedule control system X — X

X X X

2.4 IDENTIFICATION OF HAZARDS
FOR ALL FPU/MODU/FOP PROVIDED WITH EQUIPMENT
FOR DRILLING, PRODUCTION, GATHERING, TREATMENT,
STORAGE AND TRANSPORTATION OF WELL FLUIDS

2.4.1 Structural strength of the FPU/MODU/FOP hull.

24.1.1 The matters of structural strength shall be
considered during design, construction and operation of FPU/
MODU/FOP, and also during hull structure modernization.

Adequate structural strength is provided by redun-
dancy and operational reliability.

2.4.1.2 During provision of adequate structural
strength emphasis shall be made on the following:

special structural materials;

primary structural elements like the locations for
ships' mooring, arrangement of tanks/reservoirs, process
modules and blocks;

primary structural elements, which are critical for the
structure strength in whole.

2.4.1.3 As a criterion an ultimate strength criterion
shall be considered written by the formula
F<R
where F' = design value of a generalized force action;

R = design value of a generalized bearing capacity (structure
design strength).

(2.4.1.3-1)

Calculation methods may be based on the analysis of
the plastic response of structural elements.
The process of formation of the support vessel -

FPU/MODU/FOP interaction force in collision is
described by the formula
N = N,+Ny (2.4.1.3-2)

where N = total effect;
N, = static force (running aboard);
N, = dynamic force (impact).
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Ny=MX + BX (2.4.13-3)

where M and B = inertia and damping factors in collision with a ship;

X, X = acceleration and speed of a ship relative to the FPU/MODU/
FOP recorded at the instant of collision.

An impact momentum, if the additional requirements
are not specified, is determined by the formula

Nyx At=MX (2.4.1.3-4)
where Az = collision time that depends on the extent and effectiveness
of collision object protection against an impact.

Two types of collisions shall be considered:

running aboard of a ship or floating object, i.e. any
FPU/MODU/FOP contact with the ship or floating object at
low speed, as a rule not more than 0,3 kn; the factors on the
speed and inertia components of the impact are negligible
(an impact momentum is nil), the effect may be considered
as generated by the impressed force applied statically;

collision with a ship or floating object, i.e. the ship
or floating object's impact on the FPU/MODU/FOP
external surface; the factors on the speed and inertia
components of the effect are sufficient to generate an
impact momentum.

2.4.2 Recommendations on assessment of cata-
strophe risk after damage of the FPU/MODU/FOP
structure.

2.4.2.1 These recommendations shall be considered
as complementary to the risk analysis given in 2.6. To be
considered are the accident events, which may result in
catastrophic consequences. The recommendations may
be used for analysis of the already happened events to
accumulate experience in operation and during design of
the FPU/MODU/FOP.

2.4.2.2 The catastrophe risk P. may be determined
by the formula

P.=P,+(1—P)P, (2.42.2-1)

where P; = accident risk;
P, = accident consequence risk determined on the basis of the
recommendations stated below.

In determination of quantitative catastrophe char-
acteristics QAR. and AIR_ (refer to 2.7.2.5, 2.8.1), it
shall be assumed:
Qi=P.. (2.4.2.2-2)

2.4.2.3 The algorithm is constructed as follows: it is
assumed that an accident has happened, a structure has
suffered damage and further, the consequences of this
damage are analyzed. The algorithm is based on
structural inadequacy and the loss of the structure with
fatalities and damage to the environment.

2.4.2.4 During assessment of damage consequences,
the following problems are recommended for consideration.

2.4.2.4.1 Damage identification.

When settling the matter, it is recommended to
answer the following questions.

Has the given damage been taken into account
during the FPU/MODU/FOP design (i.e. to what extent it
complies with the design damage)?

Which damage versions were considered and were
the ultimate strength calculations of damaged structure
performed during the FPU/MODU/FOP design?

Which margin of survivability (in terms of structural
redundancy) has the structure?

2.4.2.4.2 The key question of technical condition
assessment of the structure in whole: how much did the
technical condition of a structure meet the requirements
of normative documents prior to suffering a damage?

Answering the question, the following shall be known:

age of the FPU/MODU/FOP;

is an active system for assessment and monitoring of
the structure behavior and condition available on the
FPU/MODU/FOP (record of cracks, deformations, dis-
placements, etc.)?

are the readings of vibroacoustic sensors of deformation
monitored and what measures are taken by their readings?

when and by whom was the last survey or inspection for
defects of the FPU/MODU/FOP hull carried out; survey
(inspection for defects) results: residual thicknesses, residual
deformations, cracks, fractures, presence of obviously
weakened areas in the hull structure due to corrosion?

was any deviation from the requirements of
normative documents allowed in assessment of residual
thickness and deformation values (if so, how much are
deviation data justified?);

was the repair of load-bearing structural elements
conducted?

repair quality;

what time was the FPU/MODU/FOP service pro-
longed for after survey?

2.4.2.4.3 Assessment of environmental conditions.

The key question: will external loads (due to very
rough sea, ice, wind, seismic loads) exceed or not exceed
the design ones for the damaged FPU/MODU/FOP? The
case in point is the potential service life of the FPU/
MODU/FOP after the damage.

When settling the problem, it is reasonable to take
into account the following:

availability of active system on the FPU/MODUY/
FOP for assessment of environmental conditions (wind,
sea, ice, seismic activity, etc.);

period of the year when a damage has occurred
because the probability to exceed the design load value
changes within a year;

time period needed for taking measures on preven-
tion of potential catastrophe development.

2.4.2.4.4 Assessment of the possibility of a failure
for systems and arrangements such as: anchor and
mooring lines, dynamic positioning system, power
complex.

When settling the problem, it is reasonable to hold
information on the following:



Part X. Safety Assessment

95

technical condition of life support systems and
arrangements;

environmental conditions after the FPU/MODU/
FOP structure damage;

assessment of the possibility of damage to other
elements of the FPU/MODU/FOP hull.

2.4.2.4.5 The final materialization of the algorithm
on assessment of damage consequences may be carried
out by construction of the failure and event trees.

2.5 SPECIFIC ACCIDENT SITUATIONS

2.5.1 Depending on the FPU/MODU/FOP type and
purpose, specific accident situations may be generated,
which shall be subject to the risk analysis and assessment
taking into account a specific character.

2.6 METHODS OF RISK ANALYSIS

2.6.1 General requirements.

When selecting and applying the methods of
(qualitative/quantitative) risk assessment, the require-
ments below are recommended to be followed:

method shall be scientifically grounded and comply
with the hazards under consideration;

method shall result in the form, which allows better
understanding of the ways of hazard materialization and
directing the ways of risk reduction;

method shall be repeatable and verifiable.

2.6.2 It is recommended to start the risk analysis
with an algorithm development.

Fig. 2.6.2 presents the sequence of basic operations
(stages) on the quantitative risk analysis of the most essential
processes taking place on any FPU/MODU/FOP.

Problem identification and
system definition

%

Identification of all hazards

%

Assessment of initiating event
frequency

Scenarios development

Assessment of hazard
occurrence

Assessment of hazard
occurrence frequency

%

Risk summation

%

Comparison of risk
and criterion

%

Safety criteria

S

Conclusion on risk assessment

Fig. 2.6.2 Sequence of quantitative risk analysis
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2.6.3 Qualitative methods of risk analysis.

2.6.3.1 Checklist.

Use of checklist is a usual method for identification
of compliance with standards.

The checklist is simple for use and may find
application for identification of hazards during the
FPU/MODU/FOP design, construction, operation, con-
servation and utilization. The minimum acceptable level
of hazard is determined with the help of the checklist.

Where necessary, checklists may be drawn up for
specific situations and used for assessment of proper
execution of standard process operations and for
specifying the problems to be emphasized.

The checklist is the quickest method for analysis of
accident situation at identification of hazards and is very
effective in the management process of standard accident
situations.

2.6.3.2 "What if ..." analysis.

This method is much like the one of checklists use.

The method is based on the questions, which begin
with "What if ..." and considers the situation develop-
ment after "What if...". The analysis compilers shall be
adequately realistic to avoid improbable scenarios of
events development.

The "What if ..." type analysis may be used for
identification of hazards during the FPU/MODU/FOP
design, modification, operation, conservation or utiliza-
tion. It results in the list of problem locations potential
for accidents materialization and provides the methods
supposed to avoid risks and prevent accidents.

2.6.3.3 Hazard identification (HAZID) study.

A multidisciplinary team shall take part in these
studies, which determines accident situations and FPU/
MODU/FOP operability, using the structural form of the
"What if ..." type analysis.

The structural solution of each component of a
process scheme is analyzed in the form, in which it is
presented in design documentation.

The HAZID method may be used at all the stages of the
FPU/MODU/FOP design, modification and operation. The
result of the analysis is the list of problems associated with
potential accidents or reduction of the FPU/MODU/FOP
operability, as well as the types of malfunctions/failures and
the consequences of each malfunction/failure.

Practice shows that major accidents are characterized
by a combination of accidental events generated with a
various frequency at the various stages of the accident
materialization and progress: equipment failures, human
factor, off-design external effects, collapse, blowout,
spills, dissemination of substances, ignition, explosion,
intoxication, etc.

To identify cause-and-effect relations between those
events, the logical-and-graphical methods of analysis,
determined as "failure trees" and "event trees", are used.

2.6.3.4 Hazard and operability (HAZOP) study of
FPU/MODU/FOP.

These studies result in the list of problems, which
may cause a potential accident, or reduction of the FPU/
MODU/FOP operability, as well as in the list of
recommended changes, proposals or actions aimed at
safety and operability improvement. Time and effective-
ness of this method directly depend on the FPU/MODU/
FOP size and complexity and on experience of specialists
who define accident situations and the FPU/MODU/FOP
operability, using the structural form of the "What if... "
analysis.

2.6.3.5 Failure mode and effects analysis (FMEA).

2.6.3.5.1 This analysis is used in definition of
individual types of failures, which may cause or
contribute to accident materialization. The analysis of
the type of failures and of their consequences may by
used along with other quantitative methods of hazard
identification.

The purpose of this analysis is definition of failure
types and each failure consequences for the FPU/
MODU/FOP. At the design stage, this method may be
used for identification of needs in additional protective
measures or in their reduction. The failure analysis
during the FPU/MODU/FOP modification is used for
definition of its impact on existing structures and
equipment. This method is also used in operation for
definition of individual failures that may result in
significant consequences. So far as this method is
subjective, at least two specialists competent in the
FPU/MODUY/FOP, processes and equipment are needed
for its use.

Where each type of failures is included in the
analysis of a criticality level, the method goes over into a
critical analysis of types of failures and their conse-
quences.

2.6.3.5.2 The detailed description of the methods
recommended for risk analysis is given in Appendices 2
and 3 to the Rules for the Classification and Construction
of Subsea Pipelines (hereinafter referred to as "the SP
Rules™).

2.7 QUANTITATIVE METHODS OF RISK ASSESSMENT
(QRA)

2.7.1 Failure tree and event tree analysis.

The failure tree (error chain) analysis is a deductive
method that focuses on a particular event resulting in an
accident which is called the top event, and on the
construction of the logic diagram of all the relationships
that may cause this event. The error chain is a graphical
and logical illustration of various structural errors,
equipment failures, effect of environmental conditions
and human factor, which may cause an accident.

The event tree analysis is an inductive method
intended for study of the accident roots and identification
of key errors that initiated the accident. It also provides
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analysis with the base for determination of the accident
risk degree.

The event tree analysis consists in constructing a
sequence of events (tree branches) resulting in the top
event (event at the top of a tree).

This method is used during the FPU/MODU/FOP
design, operation, re-equipment and utilization. It is
particularly useful in the analysis of new technologies,
structural solutions and operational conditions, which
have not passed evaluation test in practice yet. The
method provides:

qualitative logical description of potential problems,
including combinations of the potential event scenarios;

quantitative assessments of event frequency/prob-
ability (from 0 to 1) for each tree branch, which allow
determining the contribution of each event to the
assessment of the risk degree.

2.7.2 Statistical methods.

2.7.2.1 Risk assessment is aimed at focusing
attention on the areas of the highest risk levels, and also
at identifying the factors having an important effect on
them.

2.7.2.2 Among accident situations under considera-
tion shall be those, which allow identifying the various
types of risks (for the personnel, environment, structures,
equipment and technical devices).

2.7.2.3 Risk may be defined as a frequency or
probability of event B initiation at event A occurrence
(dimensionless value within the range of 0 — 1).

2.7.2.4 The quantitative assessment of contributions
to risks is typically undertaken in three stages based on
the accident statistics:

the levels of accidents are defined depending on their
recurrence (frequency);

the severity of accident consequences stated in risk
terms;

the distribution of combined characteristics across all
the levels of accidents is defined in risk terms to provide
a possibility of assessing the total risk contribution
among the levels.

2.7.2.5 The QAR mathematical methods may
comprise different statistical models, including Monte
Carlo statistical method', composite probability formula
and other adequate statisitical methods.

The composite probability formula in determination
of QAR,, is written down as follows:

1=n

QAR;= Z: 1Q[Qik (2.7.2.5)

where @); = recurrence of the i-th situation (accident event) under
consideration;

Q= risk of an accident (e.g. a probability of materialization of the i-th

branch of an event tree if the method specified in 2.7.1 is used);

! The common name of a group of numerical methods based on
numerous "experiments", among which are selected those with
successful outcomes and their probability is estimated.

n =number of scenarios (events) under consideration for the
given type of an accident (or the number of event tree
branches);

k = corresponds to the given type of an accident.

2.7.2.6 The statistical methods corresponding to
description of the FPU/MODU/FOP responses to
environmental effects (wind, sea, current, ice, seismic
effects, etc.) shall comply with the procedures used in the
Register normative documents.

2.7.3 Impact diagram.

The impact diagram is mostly used for comparing
some versions of a solution. Emphasis shall be placed on
the higher risk areas. In these cases, the diagram that
materializes the proposal based on the risk matrix (refer
to 2.3.1) may be applied. On the basis of the impact
diagram may be obtained both quantitative and qualita-
tive results (refer to 3.1.7, Part XV "MODU and FOP
Safety Assessment” of the MODU/FOP Rules).

2.7.4 The risk assessment results in the following:

identification of high risk areas;

identification of factors radically affecting the risk
level in a managed mode;

re-evaluation of risks for each version of risk control
and management.

2.8 ASSESSMENT OF INDIVIDUAL AND SOCIETAL RISKS

2.8.1 During the analysis of accident situations, the
individual risks featuring the frequency of emergence of
striking effects of a certain kind are determined.

The value of an annual individual risk (AIR) at any
effect or an accident event is determined by the formula

AIR =X lQikaQf’k» (2.8.1)

where @); = recurrence of the i-th situation (accident event) under
consideration;

Q= risk of an accident (e.g. a probability of materialization of the
i-th branch of an event tree if the method specified in 2.7.1 is
used);

n =number of scenarios (events) under consideration for the
given type of an accident (or the number of event tree
branches);

@ = conditional probability to affect people in materialization of
the i-th branch of an event tree.

2.8.2 The value of the total annual individual risk
(AIRy) at various effects (e.g. due to earthquakes, fire,
explosions, dropped objects, etc.) is determined as the
sum of AIR for separate effects, i.e.:

k=m

AIRZ = E AIRk

i=1
where m = number of potential striking factors taken into account.

(2.8.2)
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2.8.3 Societal risk is determined with the use of
FN curves connecting the level of an accident frequency
(F) with the number of fatalities in the accident (V).

The societal risk assesses the magnitude of potential
catastrophes. It is an integral characteristic of materi-
alization of certain risk consequences. The value of
societal risk (i.e. fatality risk) at N = 1 is used for
determination of the annual individual risk (AIR).

2.9 EXPERT ANALYSIS METHODS

2.9.1 Delphi method’.

Using the Delphi method:

an "informed intuitive judgement" is materialized
and a problem is formulated for this purpose;

a team of experts who can comprehensively cover
the formulated problem is selected;

the conditions enabling the most effective teamwork
are created, and for this purpose the team is headed by an
experienced analyst who is well aware of the Delphi
technique;

all the team members are provided with the
information available on the problem under considera-
tion.

The sequence of conditions in use of the Delphi
method, in terms of organization and procedure, is
presented as follows:

.1 a leading analyst or someone else on his behalf
prepares the initial information on the problem, which is
presented to the team of selected experts in writing or
verbally, or in both ways, where necessary;

.2 the experts submit their judgement assessed either
by ranking the versions proposed (if quantitative
assessment is impracticable) or by the quantitative
assessment of the event under consideration, where
possible;

.3 the opinions received from the individual experts
guided by the analyst are compared and comments of
each expert are discussed,

.4 the experts re-assess their initial judgements
when, from their standpoint, this is justified,;

.5 the final result of assessment is drawn up.

2.9.2 Coefficient of concordance.

Within the framework of the Delphi method, the
extent of experts' team consent is assessed using a
coefficient of concordance W:

1225 v~ (1/2m(n - 1)}
We=_i=1i=

e (2.9.2-1)

! Analitic method of a problem assessment by experts to verify
the concordance of the expert opinions, analyze the results and
develop recommendations.

where m = number of experts;
n = number of objects.

The coefficient W varies from 0 to 1. W = 0 means
that no linkage exists between experts' rankings, while
W =1 means that all the experts rank the objects for a
given attribute in the same way.

The significance of the concordance coefficient is
assessed using a parameter Z:

1 m—-DHWw

7=

2 N lnw (2.9.2'2)

which has the Fisher distribution with degrees of
freedom vy = n —1 — 2/m and v, = (m — 1)v;.

The Pearson y’ criterion may be used for the
quantity n > 7. The quantity m(n — 1)W has a
x> distribution with v = n —1 degrees of freedom.

The acceptable value of the coefficient of con-
cordance W is within the range of 0,5 — 0,7; W= 0,995 at
a confidence level of probability.

2.9.3 Coefficient of pair correlation.

Within the framework of the Delphi method, in
solving problems associated with processing of informa-
tion having qualitative and comparative nature, rank
correlation method are used.

In classifying qualitative information, the so-called
ranking is used, which implies the arrangement of n
objects in an ascending or descending order of some
quantitatively non-measurable attribute X. A rank x;
indicates the place which the i-th object occupies among
other n objects ranked according to the attribute X.

A coefficient of rank correlation p presents statistics of
the ranked objects linkage. This coefficient assesses the
linkage between qualitative attributes of separate objects,
which are not subject to precise quantitative assessment:

65(d)
- (2.9.3-1)
n(n2—1)
where n = number of objects;
S(d’)= zn:: l(xi_yi)z (2.9.3-2)

where x;, y; = properties under consideration.

2.9.4 Properties of the coefficient of rank correlation.
—1<p<g< +1.

p = 0 means that the attributes X and Y for n objects are
independent by ranking these objects for the attribute Y.

= — 1 means that the ranking of objects for the
attributes X and Y is fully opposite.

If x; and y; are random variables, the coefficient of
rank correlation turns into an ordinary coefficient of pair
correlation:

cov(XY)

P= oD (2.9.4)

where o(X) and ¢(Y) = X and Y standard deviations;
cov(XY) = X and Y covariation.
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2.9.5 The risk analysis methods may be used
separately or may complement each other, qualitative
analysis methods may include quantitative risk criteria
(for the most part, according to expert analysis with the

use of the "probability - severity of consequences" matrix
for hazards ranking). Where possible, the complete
quantitative risk analysis shall use the results of the
qualitative analysis of hazards (refer to Table 2.9.5).

Table 2.9.5
Recommendtions on selecting risk analysis methods
Method Type of activity
Siting Commissioning Re-equipment/
(pre-project Design or Operation conservation
works) decommissioning /utilization
"What if ..." analysis 0 + ++ ++ +
Checklist analysis 0 + + ++ +
Hazard and operability analysis 0 ++ + + ++
Analysis of failures and consequences 0 ++ + + ++
"Failure tree and event tree" analysis 0 ++ + + ++
Quantitative risk analysis ++ ++ 0 + ++
"0" — least acceptable method of analysis;
"+" — recommended method;
"++" — the most appropriate method.

3 SELECTION OF RISK CONTROL AND MANAGEMENT VERSION
AT ENVIRONMENTAL EFFECTS

3.1 GENERAL

3.1.1 At the design stage of the FPU/MODU/FOP, a
concept of safety to prevent collisions shall be created
that comprises the three-stage control of risk, for which
purpose are introduced:

safety echelons around the FPU/MODU/FOP;

effective protection of a hull structure against a
collision;

limitations of damage parameters.

3.1.2 In settling problems associated with the FPU/
MODU/FOP safety at environmental effects, all their
unfavourable combinations shall be considered.

3.1.3 The FPU/MODU/FOP shall be provided with
instrumentation to monitor the environment and FPU/
MODU/FOP key responses to intensive environmental
effects (wind, very rough sea, ice, seismic effects, enc.).

3.2 ECHELONING OF SAFETY ZONES
AROUND FPU/MODU/FOP

The most efficient and effective means of risk
management is the arrangement of safety echelons
around the FPU/MODU/FOP (refer to 4.1.3, Part XV
"MODU and FOP Safety Assessment" of the MODU/
FOP Rules).

3.2.1 The FPU/MODU/FOP safety echelons include
two types:

The external echelon (2 to 6 mile-zone around the
FPU/MODU/FOP) with limitations on ships' speed and
routing. The extent of limitations depends on:

ship's type, displacement and draught;

ship's maneuverability (CPP, thrusters, rotary pro-
pellers, active station-keeping and positioning system).

The internal echelon (0,5 to 2 mile-zone around the
FPU/MODU/FOP) with strict limitations on ships'
presence; speed towards the FPU/MODU/FOP along
the zone radius shall be not more than 2 — 4 knots,
depending on the ship, its displacement, installed power,
maneuverability and systems protecting against collision.

Any towing of poorly-controlled objects within the
echelons is excluded.

The safety echelon radii may be corrected by a
designer on agreement with supervisory bodies, the
Register and customer depending on the FPU/MODU/
FOP type.

Monitoring and prevention of ships' traffic and
presence within the safety echelons shall be carried out
from the FPU/MODU/FOP control station.

3.2.2 The effective structural protection of the FPU/
MODU/FOP hull against collisions with ships shall
include shock-absorbing and deformation protection of
the hull.

The shock-absorbing protection of the FPU/MODU/
FOP against ships being moored at sea shall be ensured
with pneumatic fenders or other shock-absorbing means
equivalent with respect to energy intensity and a specific
contact force.
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The deformation protection of the FPU/MODU/FOP
shall be provided with the structures being crumpled and
scattering the impact energy during their deformation,
and dampening the contact force down to the value that
the shock-absorbing protection may take up.

It is allowed to use the first type of protection on the
FPU/MODU/FOP, and the second one, on ships.

The effective structural protection of the FPU/
MODU/FOP hull shall be provided in compliance with
Part IT "Hull" of the MODU/FOP Rules and shall provide
mooring of the special purpose ships at sea state up to 6
inclusive.

The FPU/MODU/FOP shall also be provided with
the special structural protection being an integral part of
a mooring/offloading system, which shall be agreed by a
designer with supervisory bodies and the Register in
compliance with the established procedure.

3.3 ANALYSIS OF POTENTIAL ACCIDENT SITUATIONS
AT UNCONTROLLED WELL FLOWING
AND BLOWOUTS

3.3.1 Description of accident process.

Uncontrolled flowing is generally preceded by gas,
oil and water shows and spring formations, which are the
most severe types of accidents during drilling and
operation of oil and gas wells, up to the FPU/MODU/
FOP potential loss.

Drilling, especially drilling-in, may cause fluid
ingress into the well during drilling after cementation
and in the course of the well operation. The further
development of gas, oil and water shows may result in a
blowout of well fluids or drilling mud/flushing water and
emergency flowing, which may initiate an explosion and
fire situation.

3.3.2 Uncontrolled flowing is regarded as an
uncontrolled outflow of well fluids through a wellhead
due to the absence, failure or leakage of shut-off
facilities, or due to spring formation.

Reasons of transition of gas, oil and water shows and
blowouts into an emergency condition during drilling,
well workover and servicing, and also during the well
perforation are determined as the following:

untimely detection of gas, oil and water shows;

lack of drill crew members' training on the
prevention and control of potential gas, oil and water
shows;

lack of measures on the wellhead sealing;

improper actions on the wellhead sealing;

inconsistency between the well design and geologi-
cal conditions (attitude of bed, reservoir pressure and
temperatures, depth of layers subjected to hydraulic
fracturing, etc. are ignored);

poor workmanship in cementing conductors, inter-
mediate and production tubing;

leakage of threaded joints and integrity damage of
casing strings, as well as defects of the wellhead
assembly;

lack of monitoring of blowout equipment at the
wellhead and non-compliance of its technical parameters
to operational conditions at the well;

failure and improper operation of blowout equip-
ment (BOPs);

lack of equipment (non-return valves, ball valves,
cut-off valves) for prevention of a blowout through the
drill pipes;

lack of the necessary reserve of drilling mud of
proper quality at the well;

poor labour discipline.

3.3.3 The reasons of uncontrolled flowing and
blowouts occurrence during the well operation are
divided into three groups.

3.3.3.1 The first group is referred to a damage or
failure of the wellhead equipment, namely:

mechanical damages caused by transport and cargo-
handling appliances, water head, ice pressure, storms,
etc.;

failures due to the poor quality of equipment
components produced by the manufacturers;

failures at low temperatures;

failures due to violation of repair and maintenance
procedures with regard to a casing head and well
components;

failures due to exposure of aggressive environment
and high pressures (equipment components generally fail
in the wells, which production contains carbon dioxide,
hydrogen sulphide and reservoir water);

failures and damages due to explosion in commu-
nications that arise at formation of an explosive mixture
of petroleum gases and air, self-ignition at oxidizing
pyrophorus deposits, electrostatic discharge, heating of
oil-gas-air mixture when emerged from a slot, shock
wave action.

3.3.3.2 The second group is referred to initiation of
uncontrolled flowing associated with the failure of the
well itself, which happens at an intrawell explosion,
leakage of flow string and tubing-casing annulus, and
improper well design.

3.3.3.3 The third group is referred to organizational
reasons, i.e. uncontrolled operation of wells, non-
fulfilment of timely works on monitoring, repairs and
maintenance of the wellhead and bottom-hole equip-
ment.

3.3.4 During construction of an event tree to assess a
"blowout" hazard, the parameters below shall be taken
into account:

location of a well fluid show during blowout;

well fluid flow;

blowout direction;

details of measures undertaken to regain control of
the well operation;
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blowout duration;

probability of blowout ignition and delays before the
ignition;

signs of a forthcoming blowout.

At that it shall be taken into account that the blowout
duration depends on the way of regaining the well
control and the efficiency of its application, and also on a
liquid ingress into the well.

3.4 STATISTICAL DATA ON WELL FLOWING
AND BLOWOUTS

3.4.1 The blowout frequencies may be estimated
relying on the analysis of accident statistics.

The statistical data given in this Chapter are based on
the data on frequency of the similar accident situations
and may be used by a designer taking into account the
application of the recognized extrapolation methods.

When new technologies are used, like drilling of
horizontal and deviated wells, the above data may be
overestimated.

Table 3.4-1 contains comparative data on estimation
of blowout probabilities received on the basis of the
International Association of Oil & Gas Producers (OGP)
data. They combine the information of different countries
of the world over 1980 — 1992. The information was
prepared for creation of a database on frequency of
leakages and ignition probabilities for assessment of
risks for the FPU/MODU/FOP in service. The Scand-
power project is based on the similar data over world
countries, but the data processing procedure is somewhat
different.

The OGP data are used by the oil industry of
western countries as a basis for predicting a failure
frequency. In this connection the OGP Forum data are
used for risk assessment. They subdivide blowouts into
controlled and uncontrolled (Table 3.4-2) and by a
probability of their ignition (Table 3.4-3).

The OGP Forum data also allow determining
frequency of blowouts during simultaneous drilling and
producing operations in the FPU/MODU/FOP areas
(Table 3.4-4).

Table 3.4-1
Comparative data on blowout probability

Stage Frequency per year

OGP Scandpower

Drilling (per each drilled well) | 2,3x 1073 33x107°

Completion (per each well being | 7,0 x 104 1,0x1073

completed)

Production (per well per year) 4,6%x107° 50x 1073

Workover and maintenance (per | 4,0 x 1074 8,0x 1073

each operation)

Table 3.4-2
OGP data on probability of blowouts per year

Stage Total Controlled |Uncontrolled|
blowouts blowouts
Drilling (per each drilled | 2,3%x 1073 0,7x107*| 1,6 x 1073
well)
Completion ( per each| 7,0x107* | 1,6 x107* | 54x10~*
well being completed)
Production (per well per | 4,6 x 1073 0 46x107°
year)
Workover and mainte- | 4,0x 104 0 40x10~*
nance (per each operation)
Table 3.4-3
Probability of blowout ignition
Number of | Number of |Fast ignition [Slow ignition| Very slow
blowouts ignitions (within 5 (within 2 ignition
min) hours) (after 2
hours)
112 93 7 3 9
100 % 83 % 6,3 % 2,7 % 8%
Table 3.4-4
Probable locations of blowouts and their percentage
Area Drilling | Comp- | Produc- |Repairs and
letion tion |maintenance
Drilling derrick deck 69 10 — 64
Load-bearing deck — — 17 —
Wellhead zone 9 10 61 29
Underwater const- 22 80 22 7
ruction

3.5 ANALYSIS OF POTENTIAL ACCIDENT SITUATIONS
IN THE EVENT OF FIRE DURING PROCESS EQUIPMENT
OPERATION

3.5.1 Fire classification’.

Fires are classified under the following classes in
terms of types of combustible substances and materials:

.1 fires of solid combustible substances and materials
(class A);

.2 fires of combustible liquids or melting solid
substances and materials (class B);

.3 fires of gases (class C);

.4 fires of metals (class D);

.5 fires of combustible substances and materials of
live electrical power units (class E);

.6 fires of nuclear materials, radioactive wastes and
radioactive substances (class F).

' The requirements of Federal Law No. 123-®3 "Technical
Regulations on Fire Safety Requirements" dated 22 July 2008 have
been taken into consideration.
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3.5.2 Hazardous fire factors.

Hazardous fire factors affecting people and property
are the following:

.1 flame and sparks;

.2 heat flow;

.3 elevated environment temperature;

.4 high concentration of toxic combustion and
thermal decomposition products;

.5 low oxygen concentration;

.6 reduced visibility a-smoke.

3.5.3 The hazardous fire factors are associated with
the following:

.1 fragments, parts of the failed structures, process
installations, equipment, units, arrangements and other
property;

.2 radioactive and toxic substances and materials from
the failed process installations, equipment, units, arrange-
ments and other property which enter the environment;

.3 high voltage on the current-conducting parts of
process installations, equipment, units, arrangements and
other property;

.4 hazardous factors of an explosion due to fire;

.5 effect of extinguishing media.

3.5.4 Explosion-and-fire hazardous properties of hydro-
carbon mixtures are characterized by the following indices:

concentration limits for propagation of flame;

ignition temperature;

ignition temperature limits;

flash point.

The explosion-and-fire hazard indices are stipulated
by the normative documents on fire safety and are used
for establishment of the requirements for use of
substances and materials, and for computing a fire risk.

3.5.5 Calculations for estimation of a fire risk are the
integral part of a formal safety assessment (FSA) being
part of an industrial safety declaration at the objects, for
which it shall be developed in compliance with the
RF legislation.

3.5.6 The procedure for calculation of a fire risk
assessment is established by the RF normative legal
documents.

3.5.7 During operation of the process equipment the
following types of fire are possible:

fire characterized by combustion in a gas-vapour
phase;

fire characterized by spray combustion.

The explosion hazard of process installations is defined
not only by the physical and chemical properties of
hydrocarbons and their mixtures, but process parameters as
well. The higher the process temperature and pressure, the
more favourable conditions for generation of a hazardous
cloud formed due to equipment depressurization and
process medium discharge into the air.

It is assumed that the discharge will not ignite at
once, but after a delay, and will result in an explosion
rather than in spray combustion. Therefore, the prob-

ability of a jet fire is ignored. The explosion probability
and individual risk as a result of explosion are calculated
according to 2.7 — 2.9.

Fire in a gas-vapour phase may develop in any
location, where inflammable liquids are available, and it
is characterized by a small or zero kinetic energy due to
necessity to generate inflammable vapours, and by a
relatively a low level of heat flows.

Fire size in a gas-vapour phase is determined on the
basis of a balance between a leakage rate and combustion
rate, and depends on the quantitative parameters of the
liquid in the equipment under consideration and on the
structural design of the latter.

Inflammable liquid volumes for calculation of fire
parameters in spaces are assumed for the most
unfavourable version of fire spread (at start, stop,
loading, unloading, storage, repairs, normal operation
and failure of apparatus or process equipment) when the
maximum amount of substances and materials, being the
most hazardous with regard to ignition, penetrates (or is
permanently available) in the space.

3.5.8 The ignition of an accident blowout with static
discharges is a consequence of some reasons based on
the following phenomena:

triboelectric effect, which occurs at the mutual
friction of moving flow particles and fixed structures
with the resultant change of an aggregative state of a
flowing substance;

dispersion of a liquid phase within a jet;

deformation of a flowing medium at an impact in a
solid obstruction.

3.59 The factors increasing the probability of a
flowing ignition due to static discharges are: increased rate
of flowing (increased flowing production rate); occurrence
of solid and liquid foreign components within a jet;
mechanical effect on the flowing jet with the resultant
change of its shape; a jet strike against the free surface of a
liquid (e.g. oil or condensate spilled at the wellhead).

3.5.10 At fires of gas-and-oil flowing all the oil is
generally burnt up in the air, while at fires of oil flowing
some oil spilled around continues burning on the FPU/
MODU/FOP decks and a water surface.

3.5.11 Measures on management of the risks
associated with explosions, dropping and flying objects
may be integrated into two groups by the attribute of
their effect on the various stages of a accident:

measures affecting the potential source of an
accident situation and providing a lower probability of
accident situation occurrence;

measures affecting the accident development and
providing mitigation of the accident consequences.

The first group measures refer only to the potential
sources of explosions and dropping (flying) objects on
the FPU/MODU/FOP.

3.5.11.1 The basic measures of the first group are the
following:
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conservative approach at design stage based on a
wide use of design experience regarding provision of
safety;

at arrangement of process blocks with regard to
hazards, determination by the method of hierarchy
analysis of the most hazardous apparatus (block centre)
in the process block in order to construct event/failure
trees;

performance of periodical surveys of the equipment
and other potential sources of explosion and dropping
(flying) objects in service;

monitoring of certain conditions, which may indicate
failure initiation, e.g. readings of vibration and acoustic
sensor systems installed on large equipment provided
with rotating units;

the whole complex of organizational fire safety
measures.

3.5.11.2 The basic measures of the second group are
the following:

arrangement and proper layout of equipment (refer
to 4.1);

backing-up of the systems, which can affect a
process of the accident development and an extent of
the accident consequences;

physical separation of the back-up safety systems;

application of special structural protection systems;

development of special design for the standard
structures to be used as the protective barriers;

organizational support of the least hazardous,
regarding the consequences of the accident development
and propagation of striking factors.

3.5.11.3 To provide the necessary level of safety (as
low as reasonably practicable), the whole complex of the
first and second group measures shall be materialized.

3.5.12 The main external and internal sources
associated with an effect of explosions, dropping and
flying objects (fragments) on the FPU/MODU/FOP are
the following:

accidents on transport vessels-shuttles nearby the
FPU/MODU/FOP, which result in explosions and/or in
occurrence of dropping/flying objects due to the
accident;

vessels (tanks) and pipelines pressurized and con-
taining gas or liquid hazardous substances;

structures and equipment having significant kinetic
energy.

The degree of the striking factor of a flying
(dropping) object is primarily characterized by its mass
and impact velocity. In addition, the striking effect of the
flying object also depends on its shape and an angle
between a velocity vector and an impact plane.

The explosion effect on the object is caused by the
quick change of an excess air pressure in the form of an
air shock wave. The level of an explosion hazard
depends on the value of the maximum excess pressure.
To assess the object response to an explosion effect, the

time of excess pressure rise and drop shall be
determined. The failure of some potential explosion
sources may be accompanied by the formation of an
excess air pressure and simultaneous generation of flying
objects (fragments). For instance, it is typical for the
explosion failure of the pressure vessels.

The potential primary factors associated with an
explosion and dropping (flying) objects are the following:

deformation, damage, structure and equipment fail-
ures;

injuries and fatalities of the personnel;

displacement (shaking) of structures;

generation of flying objects;

emergence of caustic, toxic gases, vapours and
aerosols;

initiation of fire.

The primary factors may initiate a set of secondary
factors. For instance, shaking of structures may result in
damages to equipment, a drop of loose objects, injuries
of the personnel, etc.

3.5.13 The Register establishes three levels of hazard
due to explosion and a flying (dropping) object (refer to
Table 2.3.1):

I — features the maximum possible values of striking
factor parameters and characteristics for a given source;

II — features the values of striking factor parameters
and characteristics not relating to levels I and I1I;

III — features the values of striking factor parameters
and characteristics, which cause no appreciable con-
sequences for the FPU/MODU/FOP structures, equip-
ment, personnel and for the environment.

Where the values of striking factor parameters and
characteristics for a given source cannot be determined
with an adequate degree of reliability, a conservative
approach for safety assessment shall be used assuming
that the level I hazard is materialized.

The level III hazard is defined by the maximum
tolerable levels of regular loads on structures, equipment
and personnel.

Regarding an effect on a person, to be considered are
the following striking factors: direct fire effect, excess
pressure, thermal radiation, gas contamination and air
toxicity.

The following loading levels on the personnel may
be accepted as tolerable:

tolerable levels of accelerations (for sitting and
standing positions) — 0,9g (along all the coordinate axes);

at the impact of a head against an obstacle, the
collision velocity shall not exceed 2,3 m/s;

at impacts by the objects having a mass of 1, 2, 3, 4
and 5 kg, the impact velocity shall not exceed 5; 3,7; 3;
2,5 and 2,2 m/s, respectively;

the value of an excess pressure of a shock wave shall
not exceed 35 kPa.

3.5.14 Fires on FPU/MODU/FOP are in principle
divided into two categories:
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fires on the exposed decks;

fires in internal spaces.

3.5.14.1 A fire on the exposed decks caused by a gas
blowout from a drainage system or by the pipeline/tank/
apparatus breaking shall be classified as the most
hazardous. The particular hazard of this fire is that
firstly the liquid phase spread covers a large area and a
large vapour cloud is formed; secondly, the inflammable
liquid and/or gas influx is rather large and practically
uncontrollable, especially at the initial stage of fire;
thirdly, a gas-vapour combustible mixture, which con-
sists of air, gases and vapours coming from the drainage
systems and ruptures, is formed in the air above the unit.
The sources of such mixture ignition may be:

faulty deck lighting;

open flame;

sparks of any origin (welding operations);

power equipment exhaust gases;

combustible parts of equipment.

During assessment of hazard "fires caused by the
leakages of produced well fluids from process systems",
the following potential sources of hydrocarbon leakage
in the process system shall be considered:

swivels;

turrets;

risers;

separators;

piping;

manifold and system fittings;

flexible hoses;

tanks for storage of hydrocarbons and combustible
gases.

In order to define a possible mode of equipment
failures and the conditions of process liquid leakages, the
FPU/MODU/FOP components shall be grouped by the
categories, such as "pressure vessels", "pumps/compres-
sors" and "storage tanks".

During construction of a logical-and-graphical dia-
gram of fire propagation (failure/event trees), the
following shall be considered:

level of the equipment hazard;

chemical composition of potentially ignitable sub-
stance;

environmental conditions of an operational area
(primarily, wind direction and velocity);

actual capabilities of shutting off the source of ignitable
substance (oil, natural gas or liquefied natural gas);

presence of other vessels or structures close to the
FPU/MODU/FOP;

opportunity of the follow-up explosion(s);

technical condition of the FPU/MODU/FOP hull;

effectiveness of fire protection operation, etc.

It shall be also considered that the given fire may result
in an oil spill fire on the water surface, fire ball and vortex.

3.5.14.2 Fires in the FPU/MODU/FOP internal
spaces are divided into three main groups:

fires in machinery spaces, energy compartments
(except purely electrical and technical compartments and
spaces), control stations and corridors;

fires of electrical equipment;

fires in process, service, domestic and accommoda-
tion spaces.

The main reasons of fire emergence in the internal
spaces are the following:

violation of operating conditions and rules for the
equipment and device operation;

accidents and failures of the equipment, machines,
machinery and devices, as well as of their service systems.

The source of fire emergence in the internal spaces
may be the following:

sparks of any origin;

open flame;

surfaces heated up to a temperature of ignition point
of fuels and lubricants (uninsulated parts of diesel-
generator gas exhaust, overheated bearings, electrical
equipment);

faulty electric wiring.

3.5.15 All the technical requirements on the FPU/
MODU/FOP fire protection are given in Part VI "Fire
Protection" of the MODU/FOP Rules.

3.6 STATISTICAL DATA ON WELL FLUID LEAKAGES

3.6.1 One of the basic reasons of initiating fires and
explosions on offshore objects of the oil-and-gas
producing industry is well fluid leakages. The statistical
data on the accident situations recorded on the offshore
objects of the British sector of the North Sea given below
are based on the HSE annual reports containing
information on the frequency of the accident situation
occurrence, and may be used by a designer taking into
account the recognized extrapolation methods.

The analysis of a probability of initiating accident
situations associated with hydrocarbon release (fire, explosion)
is carried out on the base of statistical data of the OGP
"Database on Hydrocarbon Leakages" and the Oil&Gas UK
"Statistics on Hydrocarbon Releases on Offshore Installations".

The scenarios of fire emergence are based on hydro-
carbon leakages (blowouts) from the equipment and
pipelines of process systems. According to the data given
in Tables 3.6.1-1 to 3.6.1-3, leakages most commonly
originate in connections and due to the failures of fittings.

Moreover, as a result of corrosion the holes of a various
diameter appear in the pipeline and vessel walls, which
visual detection is impeded due to the presence of thermal
insulation. Nevertheless, according to statistical data in the
Oil&Gas UK report, out of 643 leakages identified on the
platforms in the British sector of the North Sea within the
period from 1 October 1992 to 31 March 1997, 506 leakages
were just visually detected.
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Table 3.6.1-1

Relationship between leakages and their location on the FPU/
MODU/FOP equipment in the British sector of the North Sea

Table 3.6.1-3
Relationship between leakages and basic reasons on offshore
installations in the British sector of the North Sea

Fraction of total number, %)
Leakage location
2002 2001

Flanged pipe connection 13 8
Welded pipe connection 13 6
Pipe body 6 13
Open pipe 4 16
Valve stem 8,5 4
Valve body 8,5 5
Valve flange 0 1
Open valve 4 3
Tank body 2 3
Tank flange 2 3
Open tank 2 1
Small hole on pipe 6 8
Small hole in connection 4 7
Connections of automation system 15 3
equipment

Pump/compressor flange 0 2
Pump/compressor sealing 6 3
Body of flexible pipeline 0 4
Swivel pipe 0 1
Other sealings in equipment 4 7

Table 3.6.1-2

Relationship between leakages and specific reasons on offshore
installations in the British sector of the North Sea

Direct reason Fraction of total number of]
reasons, %
2002 2001

Internal corrosion 4 5
External corrosion 0 7
Erosion 9 6
Fatigue/vibration 21 11
Improper assembly 21 12
Operator's fault 4 11
Change of material properties due to 28 27
ageing

Procedural violations 6 4
Inadequate insulation 2 4
Interlocking 0 2
Inadequate procedures 4 8
Equipment defects 0 6

Fraction of total number of]
Basic reason reasons, %

2002 2001
Incorrect monitoring 11 10
Inadequate risk assessment 13 8
Inadequate structural design 30 29
Inadequate procedure 23 9
Inadequate competence 8,5 12
Inadequate supervision 8,5 5
Improper selection/use of material 13 8
Inadequate description of a problem 0 2
Excess loading 4 2
Outdated information/data 0 1
Improper assembly 15 7
Inadequate maintenance 8,5 —
Inadequate communications 2 2
Inadequate monitoring/control conditions 32 28

Table 3.6.1-4

List of the special safety measures, which non-performance results
in failures of equipment and systems

Locked valve

Work approval and permit

Insulating

Change of monitoring

Revision of procedures

Revision of design solutions (including HAZOP)
Competent support

Inspection/monitoring conditions
Corrosion/erosion monitoring
Building/acceptance inspection

Special check (for installations, which service life has expired)

Table 3.6.1-5

Statistical data on leakage parameters within 2001-2002 on the fixed offshore platforms in the British sector of the North Sea

Kind of hydrocarbon Importance System Amount of hydro- Duration of leakage, Equivalent hole

carbon leakage, kg/s min dimension, mm
Gas Minor Gas vent 2,30 3,00 0,9
Gas Minor Well 0,90 1,00 0,9
Non-process Minor Luboil, diesel 6,00 3,00 1,76
Non-process Minor Gas compressor 3,43 6,00 4,00
Non-process Minor Luboil, heat exchange 0,80 5,00 2,12
Non-process Minor Luboil, diesel 0,50 6,00 0,85
Non-process Minor Luboil, gas turbogenerator 3,75 6,00 0,50
Non-process Minor Luboil, gas turbogenerator 3,75 1,00 2,06
Non-process Minor Luboil, gas turbogenerator 1,00 1,00 0,9

Non-process Minor Luboil, heat exchange
Non-process Minor Luboil, diesel 1,00 1,00 0,38
0,80
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Table 3.6.1-6
Example of leakage frequency calculation
(d/Dy P’ P D =400 mm
d, mm d/D Qr Q. =QP
0 0,65 0,65 10 0,025 2,93x107*
0,05 25 0,0625 2,93x107°
0,88 0,23
-5
0,1 50 0,125 45%10~ 1,04 x 10
0,94 0,06
0,2 100 0,25 2,7x107°
1 -5
1 1 400 2,7%x10
P' = distribution value for (d/D)';
P = difference between a subsequent and preceding distribution value;
d = diameter of a leakage hole;
d/D = d to D ratio;
Q= frequency of a valve leakage (e.g. according to HSE data);
@), = frequency of a valve leakage for various diameters of a leakage hole.
Table 3.6.1-7 Table 3.6.1-8
Frequency of flange and valve leakages Distribution of flange and valve holes by size'
Equipment Diameter (D), mm Leakage frequency per Ratio of leakage hole diameter|Distribution of leakage holes by size
year of operation to inner pipeline diameter
D<75 4,04%x107° Flange Valve
Flanges 75<D<275 546x107°
D>275 1,18x107* 0,05 — 0,65
D<75 718 %1073 8’;8 0-%6 8’33
Valves 75<D <275 1,02x107* 100 | |
D>275 4,50%x10~* ’
Table 3.6.1-9
Frequency of flange leakages for holes of various size
Diameter, Hole size, mm
mm
Full section 300 250 200 150 100 50 25 10
400 472x107° | 4,72x107% 4,72 %107 4,72x107%| 4,72 x107° [4,72x 107 | 1,13 x 10~ *| 1,13x107% | 1,13 x 10~*
300 472x107° 14,72 x107°[4,72x107° [4,72x 107¢ | 4,72x107° | 4,72x107° [ 1,13 x 107*| 1,13x107* [ 1,13x 107*
250 2,18x107° — — 2,18x107%] 2,18 x107° [ 2,18 x 107 ¢ [ 2,18 x 107 ° [ 524 x 107> | 5,24 x 107>
200 2,18x107¢ — — — 2,18x 1076 [2,18x107° [ 2,18 x 107¢ [ 5,24 x 107 | 5,24 x 107
150 2,18x107¢ — — — — 2,18x107°]2,18x107| 2,18 x107° | 524 x 10~°
100 2,18x 1076 — — — — — 2,18x107°[ 2,18 x107° | 5,24 x 10~
50 1,62x107° — — — — — — 1,62x107° [ 1,62%x107°
25 1,62x107° — — — — — — — 1,62x107°

An example of calculation of the leakage frequency
is given in Table 3.6.1-6. As an example the valve fitted
on a pipeline of 400 mm in diameter (D) is taken.

! Although a distribution by size is constant, for hole calculation
discrete values are used that is reasonably justified as most of the

Frequency calculation of leakages through the holes
of various diameter in the pipelines of various diameter is
given in Table 3.6.1-13.

holes are small and the difference in the leakage consequences
between various holes of a small diameter is minor. From the above it
might be assumed that frequency of the different diameter flange
(Table 3.6.1-9) and valve (Table 3.6.1-10) leakages are calculated by
rounded values for hole sizes.
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Frequency of valve leakages for holes of various size

Table 3.6.1-10

Diameter, Hole size, mm
mm
Full section 300 250 200 150 100 50 25 10
400 2,70x107° 2,70 x 107 2,70 x 1075 [ 2,70 x 107> | 2,70 x 107> [ 2,70 x 107° | 1,04 x 10~ #| 2,93 x10™* | 2,93 x 10~*
300 2,70 x 1073 — 2,70x1075]2,70x 1073 [ 2,70 1073 | 2,70 x 1073 2,70 x 1075 | 1,04x 104 | 2,93 x 10~*
250 6,12x107° — — 6,12x107%] 6,12x107° [6,12x107°]6,12x107°| 2,35x107° [ 6,63 x 10>
200 6,12x107° — — — 6,12x107% [6,12x107%]6,12x107°¢] 2,35x107° | 6,63 x 107>
150 6,12x107° — — — — 6,12x107%16,12x107°] 6,12x107° | 2,35x 10~
100 1,22x107° — — — — — 6,12x107°%| 6,12x107° [ 2,35x 10~°
50 431x107° — — — — — — 431%x107%[1,65x107°
25 431x107° — — — — — — — 1,65%x107°
Table 3.6.1-11 Table 3.6.1-12
Frequency of pipeline leakages Distribution of pipeline hole sizes
Equipment Diameter, mm Leakage frequency pe Ratio of leakage hole diameter to| Distribution of leakage holes by
year of functioning inner pipeline diameter size
Pipeline D<75 1,93 x10~* 0,05 0,6
75<D<275 6,78 x107° 0,22 0,85
D>300 5,12x107° 0,45 0,95
1,00 1,00
Table 3.6.1-13
Frequency of pipeline leakages for holes of various size
Diameter, Hole size, mm
mm
Full section 300 250 200 150 100 50 25 10
400 2,56x107°[2,56x107° 12,56 x 107°[5,12x 107 | 5,12x107° | 1,28 x 107> [ 1,28 x 107°| 3,07x 107> | 3,07 x 107>
300 2,56 x107° — 2,56 x107%]2,56x107° 5,12x107° | 6,78 x 107 %[ 1,28 x 107°] 3,07x 107> | 3,07x 1073
250 2,56 x107° — — 3,39%x107%] 3,39x107° [ 6,78 x 107 1,70 x 107> | 1,70 x 1075 [ 4,07 x 10~°
200 3,39x107° — — — 3,39%x107¢ [6,78x 107 1,70x 1073 | 1,70 x 107> | 4,07 x 107>
150 3,39x107° — — — — 3,39%x107%16,78x 107 1,70 x 1073 | 4,07 x 10~
100 3,39%107° — — — — — 6,78 x107%| 1,70 x107° [ 4,07 x 107>
50 9,65x107° — — — — — — 1,93x107° [ 1,64 x10~*
25 9,65x107° — — — — — — — 1,93%x107°
Table 3.6.1-14
Table 3.6.2-1

Distribution of instrumentation hole sizes

Ratio of leakage hole diameter to
inner pipeline diameter

Distribution of leakage holes by
size

0,10
0,20
1,0

0,13
0,2
1

N o te. All values are given per year.

3.6.2 Compressor leakages.
Compressor leakages make up 1,44 x 107 per year.

3.6.3 Tank leakages.
Tank leakages make up

2,64 x 10 per year.

Frequency calculation of leakages through the holes
of various diameter from the valves of various diameter

is given in Table 3.6.3-2.

Distribution of dimensions for compressor holes

Diameter of leakage hole, mm | Distribution of leakage holes by
size
10 0,62
25 0,15
50 0,08
100 0,8
150 0,08




IN GAS-VAPOUR PHASE

3.7.1 A probability of fire emergence in gas-vapour
phase is determined as follows:

QAR = Qi@ (3.7.1-1)

where QAR,,, = quantitative assessment of a fire emergence risk;

Q¢ = probability of gas-vapour fraction ignition;
Q; = leakage frequency.

The ignition probability is determined by the
formula

12Q=0,3929(1gQ;, + 1) — 2,376 (3.7.1-2)
where €, = rate of liquid leakage, in kg/s.

Rate of liquid leakage is determined by the formula
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Table 3.6.2-2
Frequency of compressor leakages for holes of various size
Diameter, Hole size, mm
mm
Total cross-section 150 100 50 25 10
400 1,44x1073 1,44x1073 1,44x1073 1,44x1073 2,07x1073 1,12x 1072
300 1,44x1073 1,44x1073 1,44x1073 1,44x1073 2,07x1073 1,12x 1072
250 1,44x1073 1,44x1073 1,44x1073 1,44x1073 2,07x1073 1,12x 1072
200 1,44x1073 1,44x1073 1,44x1073 1,44x1073 2,07x1073 1,12x 1072
150 1,44x1073 — 1,44x1073 1,44x1073 2,07x1073 1,12x 1072
100 2,88x1073 — — 1,44x1073 2,07 x 1073 1,12x 1072
50 432x1073 — — — 2,07x 1073 1,12x 1072
25 7,02x1073 — — — — 1,12x 1072
Table 3.6.3-1
Distribution of hole sizes in tanks
Diameter of leakage hole, mm | Distribution of leakage holes by
size
25 0,54
50 0,89
150 0,96
Table 3.6.3-2
Frequency of tank leakages for holes of various size
Diameter, mm Hole size, mm
Total cross-section 150 100 50
400 1,06 x 10~ 1,85x10~* 9.24x10~* 1,43x1073
300 1,06 x 10~ 1,85x10~* 924x107* 1,43x1073
250 1,06 x 10~ 1,85x107* 924x10~* 1,43x1073
200 1,06 x 10~ 1,85x107* 924x10~* 1,43x1073
150 2,90x10~* — 924x10~* 1,43x1073
100 2,90x107% — 924x10~* 1,43x1073
50 121x1073 — — 1,43x1073
25 2,64x1073 — — —
N o t e. Hole size values are rounded to the nearest 50 mm; leakage frequency is given per year.
3.7 QUANTITATIVE ASSESSMENT OF FIRE RISK Qiig=Ca A\/ 2p(P—Py) (3.7.1-3)

where @, = rate of liquid leakage, in kg/s;
C, = flow/discharge coefficient (0,6 for round holes);
A = area of leaking hole, in m;
p = liquid density;
P = leakage pressure, in Pa;
P, = environmental pressure, 1,01 x 105 Pa.

Quantitative assessment of a fire risk is determined
by the formula

QARn:(@ ! m+Q; . I’l"‘Q; '[)Qig (371-4)

Qi, Q, Q)= frequency of leakage during operation of
separators, tanks and instrumentation, correspondingly
(assumed according to 3.6);

m, n, | = number of separators, tanks and instrumentation, correspond-

ingly.
Calculation is made for the following:

the most probable size in case of an emergency
(10 mm);

where
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the maximum size in case of an emergency. c . . T?_ ble 3.7.1
s PCalculation results of quantitative assessment of a fire risk
A value of Q,, for the most probable size in case of
g
an emergency is equal to 2,3 x 10'2, and for the Leakage value QAR,
maximum size in case of an emergency a probability of The most probable size in case of an 8.9x10°
liquid 1gn1tlo£1 is assumed equal to emergency
8,0 x 107 as for the leakage with a large mass flow The maximum size in case of an 3,1x107*
(> 50 kg/s). The calculation results are given in emergency

Table 3.7.

4 RISK MANAGEMENT

4.1 SELECTION OF RISK CONTROL AND MANAGEMENT
VERSION

4.1.1 The purpose of risk management is to propose
the effective and practical risk control and management
version, which includes three principal stages:

focusing on risk areas, which need management;

identification of potential check risk levels;

structuring of check risk levels into the practically
managed versions of scenarios.

4.1.2 At all the stages of the FPU/MODU/FOP
design, a procedure for selection of the risk control and
management version shall be created, which is accep-
table for existing accident situations and for the accident
situations caused by new technologies or new methods of
operation. At the first stage, the QAR results are
classified so that main efforts are focused on the areas,
which mostly need control. The main aspects to be
considered in this case are the following:

accidents with an unacceptable risk level are
considered first;

in construction of failure and event trees, the risks
mostly contributing to the outcome are identified.

4.1.3 The selection of a risk degree control level is
associated with specific measures on risk management.
In establishing measures to control the risk degree, it is
recommended to construct a detailed causal chain:
hazard — accident situation — accident — conse-
quences.

Management methods shall be aimed at:

reducing the frequency of errors at: designing,
enginering, proper organizational policy, personnel
training;

neutralizing the effect of non-conformities to prevent
the accidents;

excluding circumstances, under which non-confor-
mities may occur;

mitigating the severity of accident consequences.

4.1.4 Two feasible approaches to group management
methods are recommended:

"general approach", which provides risk manage-
ment by assessment of the accident initiation probability

and development of actions to prevent sequence of
development of several different accidents;

"differentiated approach", which provides manage-
ment of the risks of accidents escalation along with a
possibility to affect the later stages of other accidents
escalation with regard to reducing the risks not directly
associated with the previous accidents.

4.1.5 On the basis of the selected version of risk
management, a Risk Management Plan is drawn up for
its materializing within a Quality Control Plan during
design and operation of the particular type of the FPU/
MODU/FOP.

4.2 RECOMMENDATIONS ON REDUCING BLOWOUT
AND FIRE RISKS

4.2.1 Fire-fighting measures on the FPU/MODU/
FOP are reasonably to divide into four groups.

4.2.1.1 The first group deals with the measures of
organizational character, namely:

development and formal drawing up of instructions
for performance of all the works carried out on the FPU/
MODU/FOP;

development of duty regulations for the FPU/
MODU/FOP entire personnel;

strict observance of the safety standards and
requirements during performance of any works on the
unit, implementation of a permittance system for
conducting fire-hazardous works;

development and formal drawing up of a Process
Procedure, the Fire Plans and an Accident Elimination
Plan containing clear instructions on the personnel
actions in fire extinguishing;

development and implementation of a training
system concerning the works on the FPU/MODU/FOP
with regular check of the personnel knowledge and drill
exercises.

4.2.1.2 The second group includes the measures of
technical character aimed at prevention of possibility of
fire initiation on the FPU/MODU/FOP. The most
essential measures are the following:
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use of explosion- and fire-proof equipment, ma-
chines, machinery, devices and systems in fire-hazardous
areas and spaces of the FPU/MODU/FOP;

installation of a special system on the FPU/MODUY/
FOP, which prevents natural gas blowouts;

use on the FPU/MODU/FOP of the systems for
transfer of inflammable liquids where the possibility of
leakage is kept to a minimum,;

provision of the air composition required in the FPU/
MODU/FOP spaces by ventilation and installation of gas
detection systems;

limitations on the use of combustible materials in
service, general purpose and accommodation spaces.

4.2.1.3 The measures on structural protection against
fire aimed at prevention of its propagation on the FPU/
MODU/FOP (Part VI "Fire Protection" of the MODU/
FOP Rules) form the third group of fire-fighting
measures. In terms of risk control, the following
measures among them shall be considered as crucial:

block-module design of the FPU/MODU/FOP
according to a process principle;

tier arrangement of process equipment;

separation of one block/module from another with
relevant spaces, as well as of one fire-hazardous space
from another with gas-tight fire-resistant bulkheads and
specially ventilated cofferdams and airlocks;

implementation of special measures for ensuring safe
evacuation of the personnel from any service, general
purpose or accommodation spaces through passageways,
corridors, airlocks, trunks provided with fire protection
means;

arrangement on the FPU/MODU/FOP of a special
space - temporary shelter wherein the personnel may be
in safety within a certain period of time required for fire
extinguishing or evacuation of people from the FPU/
MODU/FOP, but not less than an hour.

4.2.1.4 The fourth group includes active measures on
fire fighting. It comprises fire extinguishing systems,
which use various physical and chemical principles of
operation (refer to Section 3, Part VI "Fire Protection" of
the Rules for the Classification and Construction of Sea-
Going Ships).

4.3 RECOMMENDATIONS FOR DECISION MAKING
ON ACCIDENT RISK REDUCTION

4.3.1 The recommendations shall be based on
acceptability levels of risks and their underlying causes,
on the comparison of risk control and management
alternatives and shall be followed to provide reduction of
risks down to the most possible level at all the stages of
the FPU/MODU/FOP design and operation.

The objective comparison of alternatives shall be
provided based on the potential reduction of a risk level
and cost effectiveness of risk control and management

alternatives. The recommendations shall correspond to
the IMO and TACS recommendations, and shall comply
with the requirements of the RF Rostekhnadzor norma-
tive documents.

4.3.2 All the decisions made for the accident risk
reduction shall comply with the current regulations of
supervisory bodies, as well as of the Register, and the
operational standards specified in the process regulations
for the FPU/MODU/FOP and in the relevant operating
instructions approved by the Register.

Operational standards are used everywhere during
the entire life cycle of the FPU/MODU/FOP. 1t is vital
that they be related to the systems and processes, which
facilitate the reduction of the total risk. At that the
number of operational standards therewith shall improve
the safety management.

The operational standards relate to the particular
types of FPU/MODU/FOP and they are recommended to
be formed at three levels:

operational standards based on risk assessment,
which specify quantitative parameters;

operational scenario standards, which may include
qualitative or quantitative risk assessments specifying a
particular objective for managing risks when a specific
hazard or a group of hazards occur;

operational system standards, which specify the
FPU/MODU/FOP safety level that shall be provided by
all systems to provide the tolerable total level of risks.

4.3.3 The statistical data given in 3.4 and 3.6 allow
developing the recommendations on reduction of fire
risks being the most probable scenarios of escalating
hazardous situations on the FPU/MODU/FOP, as the
analysis of these statistical data and their extrapolation
provide a designer with a possibility to correctly assess
and exclude existing potential risks.

4.3.4 Examples of the practical quantitative assessment
of separate types of risks are given in Appendices 2 — 4 of
Part XV "MODU and FOP Safety Assessment" of the
MODU/FOP Rules.

4.4 AS LOW AS REASONABLY PRACTICABLE (ALARP)
PRINCIPLE

4.4.1 As low as reasonably practicable (ALARP)
principle with regard to safety is carried out as follows.

4.4.1.1 The identification of hazards and conse-
quence analysis of their materialization allow prelimina-
rily definition of the hazard priority. For this purpose a
risk matrix is used (Table 2.3.1), according to which all
the hazards are distributed over three levels: intolerable,
as low as reasonably practicable and tolerable.

Intolerable hazards are those in respect of which the
risk cannot be justified except force majeure circum-
stances. Such hazards are associated with catastrophic
consequences.
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Tolerable hazards are those, which materialization is
remote, and their consequences are insignificant. In
respect of these hazards no measures are required and
they may be excluded from further consideration.

4.4.1.2 The ALARP level falls between the "tolerable"
and "intolerable" levels and is determined by HAZOP
(Hazard and Operability Study) method, analyzing the
effect of the process parameter deviations (physical and
chemical properties, pressures, temperatures, etc.) from the
specified values in terms of a hazard initiation.

4.4.1.3 The risk matrix (refer to Tables 3.1.7 and
5.2.1, Part XV "MODU and FOP Safety Assessment" of
the MODU/FOP Rules) is materialized by identification
and comparison of specific potential risks in the areas of
high risk using the impact diagram (3.1.7 and 5.2,
Part XV "MODU and FOP Safety Assessment" of the

MODU/FOP Rules). Following the objective definition,
a working group of experts performing examination
within the framework of the FSA methodology, is
formed. The work is recommended to be conducted in
three stages: preparation (work planning and organiza-
tion), risk identification, processing and documenting.

Where risk cannot be quantified, the qualitative
qualification of accident circumstances and the qualita-
tive risk assessment are permitted.

4.4.14 As guidance in development of the arrange-
ments for materialization of the ALARP principle given in
Fig. 444 is a process of undertaking corrective actions
(IACS Recommendation "Guidance on Managing Main-
tenance and Repairs") proposed for review, and Table 4.4.4
contains the oriented values of quantitative risk assessment
of separate accident occurrence.

Process of corrective actions performance

Identify a problem

Establish a reason

Propose decisions

Assess decisions

'

'

One decision approved

All decisions rejected

|

Materialize a decision

Assess effectiveness

#

+

Effective

Ineffective

+

Complete

Fig. 4.4.4
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Table 444

Values of risk assessment criteria

Type of hazard

Values of risk assessment criteria (fatality frequency from|
a category "FPU/MODU/FOP personnel" per year)

Well blowouts
Fires due to leakages of produced well fluids from process systems

Industrial hazards

Destructive wave/wind loads

Destructive ice loads

Destructive seismic vibrations

Fall of helicopters when carrying the personnel
Accident with a transport/support vessel

helicopters on the FPU/MODU/FOP
Accidents of general purpose/life support systems

MODU/FOP
Dropping/flying objects
Fatalities among the personnel during evacuation

Fires due to leakages of diesel fuel oil and lubricating oil from support systems

Fatalities among the personnel working on the FPU/MODU/FOP at the fall of

Failures of structures due to the ships' collisions with/docking impacts on the FPU/

5%x107°
31074
1x107°
7x107*
1x1077
1x10~7
1x1077
1x1073
1x1073
5%1077

3% 1073
2x107°¢

1x10~°
7x 1073

5 SUBSTANTIATION AND EFFECTIVENESS ASSESSMENT OF THE DECISIONS
ON RISK LEVEL REDUCTION

5.1 A cost assessment consists of the following
stages:

consideration of the above assessed risks in terms of
frequency/probability and consequences to define the
base cause;

classification of the risk control and assessment
versions defined in 3.1 and 3.2 to understand cost rates
resulting from application of one or another risk control
version;

assessment and comparative effectiveness of each
version depending on a relative cost.

5.2 Cost shall cover: initial cycle, all design stages,
operation, repairs, modernization, utilization, personnel
training, verification and validation (inspection, certifica-
tion, etc.), losses due to environment pollution, indem-
nity for the third party and personnel liabilities.

Cost estimation shall be performed on the basis of
various recognized techniques and procedures.

Cost is determined in relation to the personnel,
organization, company, coastal zone population, etc. who
is directly or indirectly affected by the accident.

5.3 At this stage the effectiveness of proposals is
determined:

cost of each risk control and management version
mentioned above is estimated;

cost of the measures mostly affecting the result is
estimated.

5.4 The cost effectiveness of the measure selected is
recommended to determine either working out a prob-
ability-optimization problem or minimizing a P-type
effectiveness function:

P=S+pu (5.4-1)
or on the basis of the method of increments:
I=SA—1udp (5.4-2)

where I = measure benefit;
S = initial cost of the structure, equipment, FPU/MODU/FOP;
u = probability-average loss in case of a failure;
p = failure probability (risk value) referred to the entire life time
of the structure, equipment, FPU/MODU/FOP;
A and 6 =relevant increments.

5.5 Risk assessment may be used for substantiation
of insurance rates in case of the damage liability
insurance with regard to environment, personnel, popu-
lation, third parties and for development of safety
measures.
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6 REQUIREMENTS FOR DRAWING UP THE RESULTS OF SAFETY ASSESSMENT

6.1 The results of risk assessment at all design stages
shall be considered, justified and drawn up in such a way
that the specialists who did not take part in an initial
assessment may check and repeat the calculations and
conclusions made.

6.2 The process of risk assessment shall be
documented. The amount and form of a report containing
the assessment results depend on the objectives of the
risk assessment performed. Recommended for including
into the report (unless otherwise specified in normative
and legal documents, e.g. in the documents on drawing
up declarations on industrial safety) is the following:

title page;

list of performers with indication of their posts,
academic status and organization name;

abstract;

table of contents;

tasks and objectives of the risk assessment per-
formed,;

description of the hazardous industrial object being
assessed;

assessment technique, initial assumptions and lim-
itations, which define the range of risk assessment;

description of the assessment procedures, models of
accident processes and substantiation of their application;

initial data and their sources, including accident rate
data and reliability of equipment and technical systems';

results of hazards identification;

results of risk assessment;

analysis of the uncertainties of the risk assessment
results;

generalization of risk assessments with the most
"weak" points specified;

recommendations on risk reduction;

conclusion;

list of the information sources used, normative and
technical, normative and legal base.

! Depending on the analysis objectives, the technical system is
regarded both as a combination of technical devices and equipment
(e.g. automated process control system) and as a single technical
devices or their components.
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APPENDIX 1
ABBREVIATIONS USED IN INTERNATIONAL PRACTICE
AAV = Annulus access valve. LRFD = Load and resistance factored design.
ABS = American Bureau of Shipping. LRP = Lower riser package (for workover).
ADS = Atmospheric diving system. LWI = Light well intervention.
AIV = Annulus isolation valve. MAWP = Maximum working pressure.
AMYV = Annulus master valve. MLSS = Mudline suspension system.
ANSI = American National Standards Institute. MLSV = Mudline safety valve.
API = American Petroleum Institute. MODU = Mobile offshore drilling unit.
ASV = Annulus swab valve. MPFM = Multiphase flowmeter.
AUV = Autonomous underwater vehicle. MPP = Multiphase pump.
BOP = Blowout preventer. MWD = Measuring while drilling.
CAA = Civil aviation authority. NB = Nominal bore.
CALM = Catenary anchor leg mooring. NRV = Non-return valve.
CRA = Corrosion-resistant alloy. OWS = Oily water separator.
CSON = Continental shelf operations notice. PCS = Production control system.
C/WO = Completion/Workover. PFD = Process flow diagram/data.
DFI = Design, fabrication, installation. PGB = Permanent guide base.
DHPTT = Downhole pressure/Temperature trans- PIV = Production isolation valve.
mitter. PLEM = Pipeline end manifold.
DIN = Deutsches Institut fur Normung. PLET = Pipeline end termination.
DNV = Det Norske Veritas. PMYV = Production master valve.
DP = Dynamic positioning. PSD = Production shutdown.
DSV = Diving support vessel. PSW = Production swab valve.
EDP = Emergency disconnect package. PWYV = Production wing valve.
EER = Escape, evacuation, rescue. QRA = Quantitative risk analysis.
EPS = Emergency power supply. QRS = Quantitative risk assessment.
ESD = Emergency shutdown. ROT = Remotely operated tool.
ESP = Electrical submersible pump. ROV = Remotely operated vehicle.
FAT = Factory acceptance test. RTJ = Ring type joint.
FEA = Fire and explosion analysis. SALM = Single anchor leg mooring.
FMEA = Failure mode and effects analysis. SAS = Safety and automation system.
FPS = Floating production system. SBM = Single buoy mooring.
FPU = Floating production unit. SCM = Subsea control module.
GA = General alarm. SCSSV = Surface-controlled subsurface safety
GBS = Gravity base structure. valve.
HAZID = Hazard identification. SITHP = Shut-in tubing head pressure.
HAZOP = Hazards in operation analysis. SPS = Surface process shutdown.
HIPS = High integrity protection system. SSIV = Subsea isolation valve.
HP = High pressure. SSP = Subsea processing.
HPU = Hydraulic power unit. SUDU = Subsea umbilical distribution unit.
HVAC = Heating, ventilating and air conditioning. SUT = Subsea umbilical termination.
HXT = Horizontal X-tree. SXT = Surface X-tree.
ID = Internal diameter. TB = Tubing hanger.
IPU = Integrated pipeline umbilical. TFL = Through-flowline system.
ISO = International Organization for Standardiza- TGB = Temporary guide base.
tion. THRT = Tubing hanger running tool.
LCV = Level control valve. TLP = Tension leg platform.
LMRP = Lower marine riser package (for drilling). TLQ = Temporary living quarters.
LNG = Liquefied natural gas. TPS = Total platform shutdown.
LP = Low pressure. TRT = Tree running tool.
LPG = Liquefied petroleum gas. ULS = Ultimate limit state.

LPMV = Lower production master valve. UNS = Unified numbering system.
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UPMYV = Upper production master valve.
UPS = Uninterrupted power supply.
VXT = Vertical X-tree.

WAT = Wax appearance temperature.
WHP = Wellhead pressure.

WOCS = Workover control system.
WOR = Workover riser.

XOV = Cross-over valve.

XT = X-tree.
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APPENDIX 3

LIST OF RECOGNIZED NORMATIVE AND TECHNICAL DOCUMENTS

Nos. Code name Designation
1. GOST 12.0.002:1980 Occupational safety standards system. Terms and definitions
2. GOST R 12.0.007:2009 Occupational safety standards system. Labour protection management systems in organizations.
Guidelines requirements on development, implementation, audit and improvement
3. GOST R 12.0.230:2007 Occupational safety standards system. Occupational safety and health management systems. General requirements
4. GOST R 12.1.030-1981 Occupational safety standards system. Electric safety. Protective condactive earth, neutralling
5. GOST 12.1.044-89 Occupational safety standards system. Fire and explosion hazard of substances and materials.
Nomenclature of indices and methods of their determination
6. GOST 12.2.032 -78 Occupational safety standards system. Operator's location in a sitting position. General ergonomic requirements
7. GOST R 12.2.141 -99 Occupational safety standards system. Surface drilling equipment. Safety requirements
8. GOST 12.3.033 -78 Occupational safety standards system. Constructing machines. General requirements of safety
9. GOST 12.4.040 -78 Occupational safety standards system. Control elements of manufacturing equipment. Notations
10. GOST 24.104-85 Unified system of standards of computer control systems. Computer control systems. General requirements
11. GOST R 22.0.02-94 Safety in emergencies. Basic terms and definitions
12. GOST R 22.0.05-94 Safety in emergencies. Technogenic emergencies. Terms and definitions
13. GOST 6286-73 High-pressure rubber hoses with metal braids without fittings. Specifications
14. GOST R 9544-2005 Pipeline gate valves. Classes and rates of gates sealibility
15. GOST 13862-90 Blowout prevention equipment. Standard schemes, basic parameters and technical design requirements
16. GOST R 14254-96 Degrees of protection provided by enclosures (IP Code)
17. GOST 16293-89 Complete drilling rigs for development and deep exploratory drilling. Basic parameters
18. GOST 16853-88 Steel tackle ropes for operational and deep probe boring. Specifications
19. GOST 23611-79 Electromagnetic compatibility of radio-electronic equipment. Terms and definitions
20. GOST 23872-79. Electromagnetic compatibility of radio-electronic equipment. Nomenclature of parameters and technical
data classification
21. GOST 25452-90 High-pressure rubber hoses, spiral wire reinforced without assembly. Specifications
22. GOST 28618-90 Rubber hoses and hose assemblies for rotary drilling and vibration applications. Specifications
23. GOST R 51330.0-99: Electrical apparatus for explosive gas atmospheres. Part 0: General requirements
24. GOST R 51330.1-99: Electrical apparatus for explosive gas atmospheres. Part 1: Construction and verification test of flameproof
enclosures of electrical apparatus
25. GOST R51330.2-99 Electrical apparatus for explosive gas atmospheres. Part 1.
Construction and verification test of flameproof enclosures of electrical apparatus. First supplement.
Appendix D. Method of test for ascertainment of maximum experimental safe gap
26. GOST R 51330.3-99 Explosion protected electrical equipment. Part 2. Filling or purging of the pressurized enclosure "p"
27. GOST R 51330.4-99 Electrical apparatus for explosive gas atmospheres. Part 3. Spark-test apparatus for intrinsically-safe
circuits
28. GOST R 51330.5-99 Explosion protected electrical apparatus. Part 4. Method of test for ignition temperature
29. GOST R 51330.6-99 Electrical apparatus for explosive gas atmospheres. Part 5. Powder filling ¢
30. GOST R 51330.7-99 Explosion proof electrical apparatus. Part 6. Oil-filled enclosures o
31. GOST R 51330.8-99 Explosion proof electrical apparatus. Part 7. Type of protection e
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Nos. Code name Designation

32. GOST R 51330.9-99 Electrical apparatus for explosive gas atmospheres. Part 10: Classification of the hazardous areas

33. GOST R 51330.10-99 Electrical apparatus for explosive gas atmospheres. Part 11: Intrinsic safety "i" — Ex ia, Ex ib, Ex ic

34. GOST R 51330.11-99: Electrical apparatus for explosive gas atmospheres Part 12: Classification of mixtures of gas and vapors
with air according to their maximum experimental safe gaps (MESG) and minimum ignition currents
(MIC)

35. GOST R 51330.12-99: Electrical apparatus for explosive gas atmospheres. Part 13: Construction and use of rooms or
buildings protected by pressurization

36. GOST R 51330.13-99: Electrical apparatus for explosive gas atmospheres. Part 14: Electrical installations in hazardous areas
(other then mines)

37. GOST R 51330.14-99 Electrical apparatus for explosive gas atmospheres. Part 15: Type of protection "n" — Ex n

38. GOST R 51330.15-99 Electrical apparatus for explosive gas atmospheres. Part 16: Artificial ventilation for the protection of
analyzer(s) houses

39. GOST R 51330.16-99 Electrical apparatus for explosive gas atmospheres. Part 17: Inspection and maintenance of electrical
installations in hazardous areas (other than mines)

40. GOST R 51330.17-99 Electrical apparatus for explosive atmospheres. Part 18: Encapsulation "m" — Ex m

41. GOST R 51330.18-99: Electrical apparatus for explosive gas atmospheres. Part 19: Repair and overhaul for apparatus used in

explosive atmospheres (other than mines or explosives)

42. GOST R 51330.19-99 Electrical apparatus for explosive gas atmospheres. Part 20: Data for flammable gases and vapours,
relating to the use of electrical apparatus

43. PB 03-540-03 General rules for explosion safety of explosion and fire hazardous chemical, oil chemical and oil
refining facilities

44. PB 03-585-03 Rules for design and safe operation of process pipelines

45. PB 03-576-03 Rules for design and safe operation of pressure vessels

46. PB 03-591-03 Rules for design and safe operation of flare systems

47. PB 08-623-03 The safety regulations for exploration and development of oil and gas deposits on the continental shelf
48. PB 08-624-03 Safety rules in oil and gas industry

49. PD 03-418-01 Procedural guidelines for risk analysis of hazardous production objects

50. | NORSOK STANDART P-100 | Process systems

51. ISO 17020:2004 General criteria for the operation of various types of bodies performing inspection

52. ISO 9001:2008 Quality management systems — Requirements

53. 1SO 9004:2000 Quality management systems — Guidelines for performance improvements

54. ISO 14001 Environmental management systems — Requirements with guidance for use

55. OHSAS 18001:1999 Occupational health and safety management systems. Specification

56. ISO 29001:2003 Petroleum, petrochemical and natural gas industries — Sector-specific quality management systems —
Requirements for product and service supply organizations

57. ISO 19900:2002 Petroleum and natural gas industries — General requirements for offshore structures

58. ISO 10423:2004 Petroleum and natural gas industries. Drilling and production equipment. Wellhead and Christmas tree
equipment

59. 1S013503-1 : 2003 Petroleum and natural gas industries — Completion fluids and materials — Part 1: Measurement of
viscous properties of completion fluids

60. ISO 13533 : 2001 Petroleum and natural gas industries — Drilling and production equipment — Drill-through equipment

61. 1SO13534 : 2000 Petroleum and natural gas industries — Drilling and production equipment — Inspection, maintenance,

repair and remanufacture of hoisting equipment. — 2nd edition.
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Nos. Code name Designation

62. ISO 13535 : 2000 Petroleum and natural gas industries — Drilling and production equipment — Hoisting equipment

63. ISO 13623 : 2000 Petroleum and natural gas industries — Pipeline transportation systems

64. ISO 13626 : 2003 Petroleum and natural gas industries — Drilling and production equipment — Drilling and well-servicing
structures

65. ISO 13703 : 2002 Petroleum and natural gas industries — Design and installation of piping systems on offshore
production platforms

66. | 9th Edition TEMA Standards | Ninth Edition of the Standards of the Tubular Exchanger Manufacturers Association

67. ASME B16.10 Face-to-face and end-to-end dimensions of valves

68. ASME B16.5 Pipe flanges and flanged fittings

69. ASME B16.5a Addition to ASME B16.5

70. ASME B31.1 Power piping

71. ASME B31.3 Process piping

72. ASME B31.4 Pipeline transportation systems for liquid hydrocarbons and other liquids

73. ASME B31.8 Gas transmission and distribution piping systems

74. ASME-BPVC Boiler and Pressure Vessel Code

75. ASTM A6M Specification for general requirements for rolled structural steel bars, plates, shapes and sheet piling

76. ASTM A435 Specification for straight-beam ultrasonic examination of steel plates

1. ASTM A770 Specification for through-thickness tension testing of steel plates for special applications

78. ASTM E23 Test methods for notched bar impact testing of metallic materials

79. ASTM E208 Test method for conducting drop-weight test to determine nil-ductility transition temperature of ferritic
steels

80. Guidelines for Formal Safety Assessment (FSA), IMO

81. MSC/Circ.1023. Guidelines for Formal Safety Assessment (FSA) for use in the IMO rule-making
process
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HedTerazopobbiBalOWMX KOMMNIEKCOB, MNaBy4MX OYpOBbIX YCTAHOBOK M MOPCKMUX CTaLMOHaPHbIX
nnatopm Npv nepensgaHum.

Heobxogumo BLINOMHWTE creayloLlee:

1) O3HaKOMNTb MHCMEKTOPCKMIA COCTAB , @ TAKXKe 3aMHTEPeCcoBaHHbIe OpraHW3aLmn B panoHe AeATeNbHOCTV NoAPasfeneHnii
PC c copepaHnem HaCTOALLEro LMPKYNAPHOro NMcbma.

2) MpumeraTts TpeboBaHUA BBEAEHHbIE HACTOALMM UMPKYNALMOHHBIM MMCEMOM MPU OCYLLECTB/IEHNN TEXHWUECKOTo
HabnrogeHna 3a MHK, NbY n MCI1.

Wcnonkutens: bentoros K.1O. 003 +7(812) 380-19-54
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MpUNoXXeHne K LIMPKYNSpHOMY NCbMY

Ne 0Q3—4-525’L§0T /706 .20/ >,
MPABUIIA NO HE®TEFA30BOMY OBO0PYAOBAHUIO MOPCKUX MJTABYHYUX
HE®TErA30006bIBAKOLWKUX KOMMIIEKCOB, NMNABY4YUX BYPOBbIX YCTAHOBOK
U MOPCKUX CTALIMOHAPHbBIX MNAT®OPM, 2009, HA Ne 2-090601-001
YACTb |. OBLUME MONOXEHWUA NO TEXHUWYECKOMY HABIIOOEHUIO

7 HOMEHKITATYPA OB BEKTOB TEXHUYECKOIO HABJIIOAEHUA PETUCTPA
3A HE®TEFA30BbIM OBOPYJOBAHUEM

Tabnuua 7.1

HoMeHknaTtypa 06 beKTOB TeXHMYeCcKoro Habnwogexnusa Perucrpa 3a HedpTerasosbIM
o6opyaosaHuem MHK/NBY/MCT1

25022100 B konoHke 1 cyllecTsyloLuin Kog 3ameHseTcs kogom 25022200.

BBoasTcs HOBbIE 0OBEKTLI TEXHUYECKOro HabnwaeHus:

1 2 3 4 5 6 7 8 9
25022100 | BnoyHo-MoAyIrbHbIe P CTO C3 - P P P
TEXHONMormyeckue
YCTAHOBKM -
25030906 | cuctem ynpaeneHus P CTO C3 B P P P

knanaHamu ®A
(3anopHon apmaTtypsbl)

25030907 | cuctem ynpasnexus NBO| P CTO C3 - B B P
25031300 | BnioyHo-MoAyNbHbIE B CTO | C3 - P P P
TeXHonoruyeckue
YCTaHOBKMU

25030901 TekcT B KOMOHKe 2 AOMOMHAETCA Cnedyowmum TEKCTOM: «,poTopa, Byposon
nebegkuy.

25030905 TeKCT B KOMNOHKE 2 3aMEHAETCS CreAyroLLNM TEKCTOM: «TPYBHbLIX MaHWMYMSTOPOB,
KIHOYen 1 KpaHoB».

WcknioyaroTes cnegyoline o6bekTbl TEXHUYECKOro HabnoaeHus:

1 2 3 4 5 6 7 8 9
25050100 | CucteMbl P CTO C3 - P P P
TeneHabnwaeHus
TEXHOMOrM4YecKue

25050200 | CucTtemMbl yripaBneHus P CTO c3 - P P P
aneKkTpoABUraTensmMm

25050300 | NMpuBoabl P CTO C3 - P P P
3reKTpUyeckue
MEeXaHU3MOB

HedTerasoBoro
o6opyaoBaHus:




25050301 | anekTpoasuraTenu P CTO C K - - -
MoLLHocTbto 6onee 100
kBT

25050302 | anekTpogsurarenu P CTO C3 - - - -
mMolLHocTklo oT 20 go 100
kBT

25050303 | anekTpoaBurarenu P CTO | CTO - - = -
MoLlHocTbio Ao 20 kBT

25050500 | YcTpoucTea P CTO C3 - - - -
pacnpepgenurenbHble,
nynbThbl yNpaBneHus u
KOHTpOnS

25050400 B konoHke 1 cyLecTByiowmin kog 3ameHseTcs kogom 25050100.
25090200 TeKcT B KONMOHKE 2 AoMNonHAeTcsi criosamu «mactepa u MA3».
YACTb lll. CUCTEMbI ANSA OOBbIYWU, CEOPA, MOArOTOBKU U OTIPY3KWU NMPOAYKLIUA

2 TPEBOBAHWUS K CACTEMAM KOMMIEKCA JOBbIYX, CBOPA, MOATOTOBKU U
OTrPY3KM NPOAYKLUWU

2.5 ®AKEJIbHASl CUCTEMA U CUCTEMA OTBOZIA TA30B

[ononHaeTcsa HoBbIM NYHKTOM 2.5.34 crieayioLero coaepxaHus:

«2.5.34 [JomxeH BbiTb BbLINOMNHEH PACYET MHTEHCUBHOCTU TEMMOBOro WU3ny4eHus gakesbHoun
YCTaHOBKM MNPV Pa3fuyHbIX pexumax paboTbl Mo npuHATOW meToguke. B cnydasx, koraa
VHTEHCUBHOCTb TEMMOBOrO u3nyyeHuss npu pabote akenbHOW CUCTEMbI NPUBOAUT K
HeaonycTUMOMyY HarpeBy o6opyaoBaHus U koHeTpykumin NMHK/MBY/MCIT, 4omkHbl NPUHUMATLCA
Mepbl Mo 3aluTe MX OT rneperpeBa (YCTPOWCTBO S3aLMTHbIX 3SKPaHOB, BOAAHBIX 3aBEC,
[OMNOMNHUTENbHAS TENNOU30NALMS, 3aLUUTHBIE MOKPBITUA N UX COYETaHNA)».

YACTb IV. MEXAHUYECKUE YCTAHOBKU U MEXAHU3MbI
2 TPEBOBAHUA K MEXAHUYECKUM YCTAHOBKAM U MEXAHU3MAM

[JononHsieTcs Hosow rnason «2.6 TMOAPOCUCTEMbI U TMOPOMPUBOAbI» cneaytoulero
copepXaHus:

«2.6.1 B cocraB rugpaBnuyeckoro npusoga, npeaHasHavYeHHoro AnsA ynpasneHus
ycTponcTBamu, Bxogawmmmu B cuctemy [MA3, AOmMKeH BXOAWUTb MMAPOMHEBMOAKKYMYMATOP,
obecneunBaolmii nogavy ruapaBUYEcKod 3HEpPrin Ha WCNOMHUTENbHbIE MEXaHW3Mbl B
Crnyvyae OTK/MIOMEHUS WU HEUCNPaBHOCTM HacocoB. [WAPONHEBMOAKKyMYyMSATOp [OSDKEH
obecneynTb OANH MOMHBLIA LMK OTKPLITUS - 3aKpbiTua MBO v 3anopHoi apmaTypbl, BXOAALWEN
B cuctemy lMAS.

2.6.2 TpybonpoBoabl, 3arnopHas 1 perynupyoLias apMmaTtypa rugpocuctem v ruapornpusofoB
[OMKHbI COOTBeTCTBOBaTh TpeGoBaHMsm pasg. 7 "Yactn IX  «MexaHusmbl» [pasusn
knaccudukaumm 1 NOCTPOWKA MOPCKUX CYA0B, B TOW CTENEHWU, HACKOSbKO 3TO MPUMEHNMO.

2.6.3 3nekTtpoobopygoBaHue ruMAPOCUCTEM, 3KCMIyaTUpPyeMblX BO B3PbIBOOMACHbIX 30HaX,
AOMKHO ObiTb BO B3PbIBO3ALUMULEHHOM WCMONHEHMW W WMETb YPOBEHb B3PbIBO3ALUWTLI B
cooTBeTcTBUM C TpeGoBaHusMu 2.11 uactm X «3nekTpudeckoe obopyposaHue» [lpasun
MBY/MCTll», BMA B3pbIBO3ALWUTEI — B COOTBETCTBUM C KaTeropuen w rpynnoi B3pbIBOOMacHoOW
CMecH.




[laBneHve cpabaTbiBaHus MPeAOXpaHUTENbHbIX KnamnaHoB AOMKHO MpesbilldaTh pabouee He
Gonee yem Ha 10 %. Cnus paboueil XUAKOCTU W3 MPefoXpaHWUTENbHbIX KnamnaHoB AOIDKEH
NPOV3BOANTLCS B EMKOCTb MMAPABIIMYECKON CUCTEMBI.

2.6.5 KOHCTpyKUMA ruapocucTemb! AomkHa obecneymnsars: )
3aMeHy SMEMEHTOB rMapornpueoAa, TpybonpoBoaos U cdunbTpoB Ge3 cnusa paboyen
XWUAKOCTUA U3 EMKOCTY rMAPaBnuYecKon CUCTEMBI;
HenpepbIBHOE hunbTpoBaHne paboyen XNAKOCTY; )
BU3yarbHbI KOHTPOSb YPOBHS paboyen XKMAKOCTU B EMKOCTU rMApaBnnyeckon CUcTemel.

2.6.6 Cuctema nogaym paboyen XXMAKOCTN A0MmKHa NnpedycMaTpuBaTb ycTpoucTsa ANns NoaHoro
yAANEHUA XUAKOCTW B NpOLieCCe PEMOHTA, BO3MOXHOCTb NPOKaYku MarncTpanen u O4UCTKA
paboyen XKNAKOCTM OT 3arpA3HEHUA.

YACTb V. CUCTEMbI U TPYBONPOBOAbI

2 OBLUE TPEBOBAHUA K CUCTEMAM U TPYEOMNPOBOAAM

2.3. MEXAHUYECKUE, TMBKUE COEAVUHEHWUA, KOMMNEHCATOPGI U LLITAHTU

2.3.1.3 Cnoga «[MpunoxeHus k» 3ameHsIloTcs Ha «[punoxeHus K pasg. 8», 1 fanee no TekcTy.

2.4 APMATYPA

2.4.5 Bo BTOPOM NpeanoXeHun Croea «C LapoBMAHbIM rpacutoM» UCKIIoYaoTCs.
2.4.6 B nepBoM nNpennoXeHnn CrioBo «KOBKOro» UCKIHOYAETCA.

2.5 MPOKINAOKA TPYEONPOBOAOB

2.5.4 Ccbinka Ha 2.1.2.2 3aMeHseTcA cebinkoit Ha 2.1.3.

YACTb IX. CNELUMANBHbLIE TPEBOBAHUA K OBECNEYEHUIO
B3PbIBOMNOXAPOBE30MACHOCTH

1 ANEKTPUYECKOE OBOPYOBAHUE
1.1 OBLLUUE MOJTOXEHUA

[ononHaeTca HoBbIM NyHKTOM 1.1.4 cneayloLlero CoaepXaHus:

«1.1.4 TpeboBaHuss K cucTemMam YynpaBneHUs 3NeKTpogBwuraTensimu, pacnpefenuTernbHbIM
YyCTPOMCTBaM [AOMXKHbl oOTBeyaTb TpeGoeaHusm pasg. 4 dactu Xl «3nektpudeckoe
obopygoBaHuey Npasun knaccudukaumm n NOCTPONKM MOPCKUX CYAO0B.

Tpe6oBaHusa K NPUBOAAM 3IEKTPUHECKNX MEXaHU3MOB [LOIKHbI COOTBETCTBOBATL TPEOOBAHUAM
pasn. 5 uactu Xl «3nektpudeckoe oGopygoBaHue» [lNpaBun knaccugukaumy n NoCTPOnKK
MOPCKNX CYA0B.

TpeboBaHWsA K cUCTEMaM TENEBU3UOHHOTO HabMIOAEHUSA [OMKHbI OTBEYaTb TpeboBaHuAM pasa,.
7 yactu Xl «3nekTpudeckoe obopyaosaHue» Mpasun knaccubukaLmm 1 NoCTPOUKN MOPCKUX
CYA0BY.

1.2 KITIACCU®UKALIUA B3PLIBOOMNACHbIX 30H

1.2.1 3ameHseTcs cneayowmnm TEKCTOM:
«1.2.1 B 3aBMCMMOCTM OT 4acTOTbl U ANUTENBHOCTM NPUCYTCTBUA B3PbIBOOMACHON CMECcH
B3pbiBoonacHble 3oHbl MHK/MBY/MCI nogpasaensoTcs cneayowmnm obpasom:

3o0Ha 0 — MpocTpPaHCTBO, B KOTOPOM MOCTOSIHHO UNW B TEYeHWe AnUTenbHoro nepuoga
BPEMeHW NpUCYTCTBYET B3pblBOONACHas CMeCb BO3AyXxa U rasa,



3oHa 1 — MPOCTPaHCTBO, B KOTOPOM MpU HOPMarbHbIX ycrioeusix paboTbl BO3MOXHO

NPUCYTCTBME B3PbIBOOMACHOW CMECU BO3AyXa U rasa;
30Ha 2 — NPOCTPAHCTBO, B KOTOPOM MarloBEPOSITHO MOSBIIEHNE B3PbIBOOMACHOW cmecu
BO34yXxa W rasa, a B cnyyae e& MOSBMEHUA B pesynbTaTe aeapun WM MOBPEXAEHUs
TEXHOMNOrMYECKoro 06opyAOBaHUA 3Ta CMECb MPUCYTCTBYET B TEYEHUE HEMPOAOIMKUTENBHOro
nepuoga BpeEMEHN» .

1.3 B3PbIBOOIACHbBIE 30HbI MHK/MNBY/MCTI

Tabnuua 1.3.1 3ameHsaeTcs cneayroLnm TEKCTOM:

Ne
n/n

lMomelleHUA U NpocTpaHcTBa

B3pbiBo-
onacHble 30Hbl

1

2

1.1

BHyTpPEeHHWE NPOCTPaHCTBA 3aKpbITbIX LMCTEPH (TaHKoB) U TpyGONpoBOAOB,
coepXallux akTUBHbLIA, He AerasvpoBaHHbI BypoBO pacTBop, Chipyto
HedTb, UMEIOLLYI0 TOYKy BocnnameHeHus Huke 60 °C (onbiT B 3aKpbITOM
TUrNE), UNW roprOYUIA ras 1 B3pbIBOONACHbLIE CMECU B TaHKax XpaHeHus
A06bITO HETU U rasa, B KOTOPbIX HeTErasoeo3ayLuHas cMecCb ABNAETCA
NOCTOSAHHO NPUCYTCTBYIOLLEH UNu CYLUECTBYIOLIEH ANUTENbHOE BPEMS.

2

BHYTpPEHHWE MPOCTPaHCTBA OTKPbIThbIX TEXHONOrMYECKUX YCTPOUCTB OT
noBepxHoCTH GypoBOro pacTBopa A0 BEPXHEro cpesa yCTPoicTBa.

1.3

BHyTpeHHWe NpoCcTpaHCTBa BEHTUNSALIMOHHBIX TPY6 Ana oTBoAa
HedTerasoso3ayLUHON cMeck U3 06 BEMOB U NPOCTPAHCTE, YKasaHHbIX B 1.1 ¢
1.2 Tabnuubl.

21

24

3aKpbIThle MOMELLEHUS, B KOTOPLIX YCTaHOBNEHO OTKPbITOE TEXHONOrNYeckoe
ofbopyfnosaHue U ycTpoicTea Ans HedTv U GypoBoro pacTteopa, cogepxaiiue
HedTb U HedTAHbIE rassl.

2.2

BHyTpeHHMe 0BbeMbl LIaxT, KaHanos, NOTKOB U APYrux aHanornyHbix
YCTPOWCTB, B KOTOPbIX HEBO3MOXHO paccemBaHue roproyux rasos 1 Napos
HedTu.

2.3

MNomelleHUs ANS XpaHeHUs rpy30BbIX LUNAHroB ANS Nepekaqku nerko
Bocnnamexsowuxces xuakoctei (JIBXK) ¢ Temnepatypoit Benbilku 60 Cwn
MeHee.

2.4

[MomeLeHns ManspHble, KNafoBbie KPacoK, pacTBOPUTENEN U T.M.

3.1

3aKpbITble NPOCTPaHCTBA, coaepXallve Kakyo-nubo YacTb LUPKYNSLUUMOHHOM
cucTembl BypoBOro pacTBopa, Mexay YCTbeM CKBXUHbI U KOHEYHbIM
AerasnpyrLlimnm ychOIFICTBOM, B KOTOpOF'I UMEKTCA pa3beMHble CoeqWHEHUA,
rOprioBUHbI UNW Apyrue aneMeHTbl, ABNALMecs BO3MOXHbIMW MCTOYHUKaMK
BblAENeHust HeTerasoBo3ayLLIHOR CMECH.

312

3aKpbITble UMW NONY3aKpbITLIE NPOCTPAHCTBA, PAcNonoXeHHbIe noa BypoBoi
nanyboi, B KOTOPbIX HaXOAATCS BO3MOXHbIE UCTOYHUKN BblAENeHuns
HedTerasoBo3AyLIHOM CMECH, Kak, HanpuMmep, oT Topua Hunnens BypunsHoi
Tpybbl.

3i3

OTKpbITbIE NPOCTPaHCTBA NOA4 HacTunom Byposoii nanybsl,
npocTtupatolmnecs Ha 1,5 M Bo BCe CTOPOHbI OT BO3MOXHbIX MCTOYHUKOB
BblAeneHns HedTerasoBo3ayLHON CMECH, Kak, HanpUMep, OT TopLa HUNNens
BypunbHoOW TpyObI.

3.4

3akpbIThbie NpocTpaHcTBa Ha Byposoi nanybe, He oTAeNeHHbIe CNIOLLHON
nanyboi oT NOMELYEHUIA, YKa3aHHbIX B 3.2 Tabnuubl.

3.5

3oHa B npegenax 1,5 M BO BCE CTOPOHbI OT rpaHuL| Nobbix OTBEPCTUI B
YyacTtu cuctembl BypoBoro pacteopa ykasaHHoii B 3.1 Tabnuubl, B OTKPbITHIX
WX NONY3aKpbIThIX NPOCTPAHCTBAX, MOMUMO yKasaHHbIX B 3.2 Tabnuubl, a
TalKe 30Ha B npegenax 1,5 M OT BbITAXHbIX BEHTUNALUNOHHEIX OTBEPCTUIA
NoMeLYeHWiA 30Hb! 1 unu ot nrboro Apyroro OTBEpPCTUS ANSA 4OCTYNA B 30HY
1.

3.6

KaHanel, yrnybneHus v gpyre noaobHble KOHCTPYKLUWKM B MPOCTPAHCTBAX,
KOTOpble MOrnu Bbl BbiTb OTHECEHDI K 30HE 2, HO YAANeHMe CKannnBatoLLMXCs
NapoB 1 ras3oB U3 KOTOPbIX HEBO3MOXHO.




Ne
n/n

MomMelieHUA 1 NPOCTPaHCTBA

B3pbiBO-
onacHbIe 30HbI

41

41

3aKpbITble NOMELLEHNS, B KOTOPbIX YCTAHOBIEHb! 32KPbITble TEXHONOrM4Yeck1e
YCTaHOBKM U1 yCTpoiicTBa, obopyAoBaHue, annapartbl, TpybonposoAb, y3nbl
OTKIIOMAIOLLIMX W perynmpytomx ycTpoicTs ans JIBX ¢ Temnepartypoit
gcnbilwku 60 C U MEHEE W FOPHOYUX ras3os.

4.2

HOMELLl,EHHFl HaCOCHbIX MO Nepeka4ke HethH n ﬂp0M3BO,D,CTBeHHbIX CTOYHbIX
BO/] C coaepxaHvnem Hecbtu cebiwe 150 mr/n.

43

OTKPbITbIE NPOCTPAHCTBA BOKPYT OTKPbITLIX TEXHOMOMYECKUX YCTPOWCTB,
oBopyAoBaHus, annapatos, COAepXalLnx HedpTb 1 HedhTsHble rasbl unu JIBX ¢
Temnepartypoi scnbilwkn 60 C 1 MeHee, orpaHuyeHHbIe PaccTosHWeM S M BO
BCE CTOPOHbL.

51

3akpbITble NPOCTPAHCTBA, B KOTOPbIX PaCcnonoXeHbl OTKPbITbIE YacTy
LIMPKYNSALMOHHOM cucTeMbl BypoBOro pactsopa Ha y4acTke Mexzay BbiXOA0M
U3 KOHEYHOrO AerasupyoLLEero YCTpoUcTBa A0 NpUemMHoit TpyBbl 6ypoBoro
Hacoca B LUucTepHe BypoBoro pacteopa (ferasvuposaHHbli BypoBoi
pacTBop).

5.2

OTKpbITbIE NPOCTPaHCTBA B Npeaenax rpakuL, 6ypoBoit BbILLKW Ha BbICOTY 40 3 M
Haz Byposoit nanyboi.

5.3

Mony3akpbiTble NPOCTPaHCTBA HEMOCPEACTBEHHO Mo HacTunom GypoBon
nany6sl [0 rpaH1L GypoBoil BbILKK UNW 33 ee npeaenamm Ao nboro
orpaxkaeHus (nepebopku), KOTOPOE MOXET 3a4epPXXNBaTh rasbl.

5.4

OTKpbITbIe NPOCTPAHCTBA, NoA HacTunom Byposon nanybel npocTupaoLnecs
Ha 1,5 M BO BCe CTOPOHbI 3a npegensl 30HbI 1, ykasanHow B 3.3 Tabnuubl.

5.5

MpocTtpaHcTBa, npocTupaloLmecs Ha 1,5 M BO BCe CTOPOHbI 32 npeaent!
30Hbl 1, ykasaHHo B 3.5 Tabnuupbl W 3a npeaens! Nosy3akpbITbixX
NPOCTPaHCTB yKkasaHHbIX B 3.2 Tabnuubl.

5.6

OTKpbITbIE NPOCTPAHCTBA paauycom 1,5 M OT rpaHuL] OTBEPCTUIN BbITSHKHON
BEHTUNALWUW UMW OTBEPCTWIA AN 4OCTYNa B NPOCTPaHCTBA 30HbI 2 U3
6e30nacHon 30Hbl.

5.7

MonysakpbiThie GypoBbIE BbILIKW Ha BLICOTY UX KOPNycoB Ha BypoBoi
nany6oi unv Ha BbICOTY 3 M HaJ Hel, B 3aBUMCUMOCTM OT TOrO, YTO BhiLLE.

5.8

Bo3ayluHble 3aMKHYTbIE MPOCTPaHCTBA (LUMK03bl) MeXay 30HOM 1 1
B3pblB06E30NacHbIMU 30HaMMU.

6.1

OTKpbITbIE MPOCTPAHCTBA BOKPYr 3aKPbIThbIX TEXHONOIMMYECKUX YCTPONCTE,
oBopynoBaHus, annapaTtos, a Takke BOKPYr POHTaHHO! apMaTypbl,
OrpaHWYeHHbIE PAacCTOsiHUEM 3 M BO BCE CTOPOHbI.

6.2

[NonysakpbITble NPOCTPAHCTBA, B KOTOPbIX YCTAHOBMNEHbI TEXHONOrMYECKue
ycTpoWcTBa, 06opyaoBaHuUe, annapaTbl; NPOCTPaHCTBa, OrpaHUYeHHble
paguycom 15 M BOKPYr OCU CKBaXKWHbI OT HUXKHWUX KOHCTPYKLUA NnaTtgopmbl
Ha BCIO BbICOTY BYpPOBOW BbILIKK.

6.3

lNony3akpbITbie NpoCTpaHCTBa noA HacTunomM paboyei nnoLaakun
BypOBOVBbLILLKA B NpeAenax orpaxaeHus, cofepxatlero HedTb U HETSAHbIE
rasel unu JIBX ¢ Temneparypoii Benbiwkn 60 C u meHee.

6.4

MonysakpbiTbie NPOCTPAHCTBA, B KOTOPbIX pacnofoXeHa hoHTaHHas
apMmatypa B npegenax orpaxaeHus.

6.5

lMonysakpbiTble NPOCTPaHCTBA AN XPaHEeHUs rpy30BbIX LaHroB ANA
nepekadkn JIBXX ¢ Temneparypoit scnbiwkn 60 C 1 meHee.

6.6

ﬂpOCTpaHCTBa Mo ropu3oHTanu U BepTuKanu ot AblXaTenbHblX prﬁ n
npegoxpaHUuTenbHblX KNanaHoe U OT yCTpOI:"ICTB AnA Bbl6p008 BO3ayxa U3
CUCTEM BbITAXHON BEHTUNSALMWN NOMELLEHWIA C 30HaMWN 1u2, orpaHu4yeHHble
paccToAHneEM 3 M BO BCE CTOPOHBI.

6.7

lMpocTpaHcTBa NO rOPU3OHTanNK U BEPTUKANU OT MobbIX OTBEPCTUI U
MpOemoB (OKOH, ABEpEN) 13 NoMeLLeHni ¢ 3oHamu 1 1 2, orpaHnyeHHbIe
paccTtosHuem 0,5 M BO BCe CTOPOHHbI.

1

lNomeLLeHns 1 NpoCTpaHCTBa, ykasaHHbIe B NyHKTax 2, 4, 6 Tabnuubl, BXOGAT B COCTaB
B3pbIBOONACHbLIX 30H TONbKO Npu HeobxogumocTtu cooteeTcTeusA NMHK/MBY/MCIT TpebosaHusm
HaA30pHbIX opraHos P®.




1.3.2 TeKCT «40MKHbI ObITb OTHECEHbI K TOMY UM MHOMY Kraccy» 3ameHseTcA CneayroLlnm.
«[AOMKHbI BbITb OTHECEHBI K TOW UM MHOIN B3PbIBOOMACHON 30HEY.

1.4 HasBaHwe rnaebl 3aMeHAeTca cneayrowmm:
«1.4 KNACCUDUKALIUA B3PbIBO3ALLULLEHHOIO 3NEKTPOOBOPYOOBAHUA».

[lononHsieTcs HOBbIM NyHKTOM 1.4.10 cneayloLlero cogepXxaHus:

«1.4.10 AnekTpuyeckoe obopyaosaHue n kabenu Bo B3pbIBOOMNACHbIX 30HAX AOIMKHbI
yAOBMNETBOPATL TpebosaHusam 2.11 yactn X «dnekTpudeckoe obopyaosaHue» lNpasun
MeY/MCI». ;

1.5 PACMNOJIOXEHUE MEXAHU3MOB U ANEKTPOOBOPYOOBAHWUA
B NPOU3BOACTBEHHbLIX MOMELLEHUAX

1.5.2 3ameHseTcsa crnegyroLwmm TEKCTOM:

«B3pbiBoGe30onacHbIe 3aKpbITble MOMELLEHUA TEXHONMOrMYECKOro HagHa4yeHns no BOSMOXHOCTH
He JOMKHbI Co0BLLIaTLCA CO B3PbIBOOMACHLIMM MOMELLEHUAMU U NpocTpaHcTeamu. [Mpu
HEeoBXOAMMOCTU Nepexoabl Mexay HAMM LOSKHbI oTBeyaTh TpebosaHusam 2.10 yactu X
«AnekTpunyeckoe obopyaosaHue» MNpasun NBY/MCI1».

1.5.5 [lononHAeTCcA cnegyowmnmM TEKCTOM:
«(cm. pa3g. 2 n 3 yactu XVI «OB6wme TpebosBaHUsa U NpuHLMNLI obecneyeHns 6esonacHoOCTU»
Mpasun MHK)».

YACTb X. OLUEHKA BE3OIMACHOCTHU

4 YNPABJNNIEHUE PUCKAMHU
4.2 PEKOMEHOALMW MO CHUWXEHUIO PUCKOB BbIBEPOCOB U NMOXXAPOB

4.2.1.3 [JononHsAeTcs cneayroLwmm Tekctom: «(cMm. pasa. 2 u 3 yactu XVI «Obuwine TpebosaHus u
npuHUnnbl obecnedveHna 6esonacHoctmy» MNpasun MNMHK)».

NMPUNOXEHUE 3
NEPEYEHb NPU3HAHHbLIX HOPMATUBHO-TEXHUYECKUX NOKYMEHTOB

[JononHaeTcs cnefylowmMmmn HOpMaTUBHO-TEXHUYECKUMX OOKYMEHTAMM.

NeNe

Obo3HayeHue

HanmeHoBaHue |

82

P 153-34.0-04.185-2003

MawuHbl 1 obopyaoBaHWe AN CTPOMTENbCTBA, TEXHWUYECKOrO |
NEpEeBOOPYXEHNA W PEMOHTa OOBEKTOB JHEepreTuku. TpeboBaHus K |
NPOEKTUPOBaHUKD, Martepuanam, W3roTOBNEHWID, [PUEMKE U
UCMbITaHUK

83 | TOCT 22790-89 C6opoyHble eauHULbl U getanu Tpybonposogoe Ha P, ce. 10 go
100 Mra (ce. 100 go 1000 KFCJ'CMZ)‘ OB6Lyne TexHYeckne ycrnosus

84 | TOCT 22826-83 C6opoyHble eguHuubl U getanu TpyGonpoeoaos. lNepexoasl Ha P,
cs. 10 go 100 MMa (c8. 100 ao 1000 krc/cm®). KoHcTpyKums

I pasmepsl

85 | NOCT 17411-91 "'maponpusoabl 06beMHble. OBLLMe TexHUYeckne TpeboBaHus

86 | TOCT 18460-91 MHeBmonpueogbl. O6Wme TexHudeckne TpebosaHms

87 | rOCT 17216-2001 YucToTa npombiwneHHas. Knacckl YUCTOTbI XXUAKOCTEN

88 | TOCT P 52543-2006 'maponpueoabl obbeMHble. TpeboBaHus Be3onacHoCTy

89 | rOCT 28988-91 'voponpusodbl OObEMHblE, MHEBMONPMBOAbI W CMasoYHble

cuctembl. BubpauuoHHble  XapakTepucTuKM,  WCMbITaHWs  Ha
BMBpoycTOYMBOCTL ¥ BUBPONPOYHOCTb
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I 4
B MNpasvna no HedTerasosoMy obopyLOBAHVID MOPCKUX NNABYYWX HedTerazoaoebelBaolwyx KOMNNEKCOB, NNaBy4MX ByPOBBEIX
YCTAHOBCK 1 MOPCKUX CTauvoHapHeiX nnatdopm (fganee - Npaswna), 2009 r. yKasaHHbiM Bollle LUMPKYNSPHBIM NMCEMOM BHOCATCA
M3MEHEHIHA, KacaloLLMeCH HOMEHKNAaTYpPbl 0ObekToB TeXHUYecKkoro HatnaeHWs, TpeboBaHUA K (DaKeNLHOW CUCTeNME K CUCTeme
0TBOLA ra30B, CUCTEME KOMMPYMWPOBAHUA 838, NPOEeKTUPOBAHWI0 TPYBONPOBOOHbIX CMCTEM, KORTRONBHC-NIMEBUTENBHEIM
nprbopam 1 cpegcTeamM asTOMaTM3alunK, HacTUYHLIM OTKIHOYEHMAM TEXHONOMMYECKn X NpoLleccos.

M.A. Bapanroe/l.A. Baranov
HNAC.

TekcT BbILUEYKA3aHHbLIX U3MEHEHWUNA, KOTODBIE 6y,ElyT BHECEHb! B TEKCT ﬂpaan NpWY NX NePen3gaHnn, NpuBedeH 8 NpunoxeHn.

By the above circular letter amendments have been introduced to Rules for the Cil-and-Gas Equipment of Fioating Offshore Oil-
and-Gas Production Units, Mobile Offshore Drilling Units and Fixed Offshore Platforms (hereinafier, the Rules), 2009, covering the
following. nomenclature of ilems of technical supervision, requirements for flare system and gas withdrawal system, system for gas
compression, design of piping systems, insrumentation and automation devices, partial shutdowns of processes.

Text of ihe above amendments to be introduced to the forthcoming edition of the Rules is given in the Appendix.

Acnonnutens: Benwros K.H /K Yu. Beliugov 311 +7 (812 380-19-54
Drawn up by: 1.0, arg. Ten,
full name phone




MpunoxeHne K NHOOPMaLIMOHHOMY NNCEMY

Ne 311-10 -55g.07 28.02. 2012,

NPABWNA NO HE®TETA30BOMY OBEOPYOOBAHUIO MOPCKUX MAABY4NX
HE®TEMA3OAOBLIBAKOLWKMX KOMMNEKCOB, NANABYHYUX BYPOBbLIX YCTAHOBOK U
MOPCKUX CTALUMOHAPHbIX NNAT®OPM, 2009, HO Ne 2-090601-001

YACTb |. OBLUME NONOXXEHWUA NO TEXHUYECKOMY HABNIOAEHWIO

7 HOMEHKIIATYPA OB BbEKTOB TEXHUYECKOIO HABNIOAEHWA PETUCTPA 3A
HE®TEMA30BbIM OBOPYAOBAHMWEM

Tadnuua 7.1

HoMeHKnaTypa o6 beKTOR TEXHUMUYECKOTO HabnoaeHusi PerncTpa 3a HedhTerazoBbim
obopyaoeaHuem NHKMBY/MCH

25040101 - 25040600, 25040702 - 25040900 B konoHke 4 TekcT «ClMW» 3ameHaeTes TEKCTOM
«CTO/CMNY.
25040701 B konoHke 4 Teket «ClMN» 3amerseTcs TekcToMm «CTO».

YACTb lll. CACTEMBI ANA AOBbIYU, CBOPA, NOATOTOBKW U OTIPY3KW NPOAYKLUWNA

2 TPEBOBAHWA K CUCTEMAM KOMIMNEKCA AOBbIYK, CBOPA, NOANOTOBKK U
OTrPY3KKM NPOAYKUNK

2.5 ®AKENNIbHAA CUCTEMA U CUCTEMA OTBOOA FA30B

2.5.30 TekcT apeHaguaToro abzaua saMeHATCA CrNeayioWMM TEKCTOM: «HaNnu{nn roproskx rasos
w napoB B Kenundectee 10 % u 20 % HwKHeEro npegena BOCHMa2MEHASMOCT B MNOMELLEHWAX
KOMMPECCOPHON W rnapesaTeopa (cm. 2.9.10);».

2.9 CUCTEMA KOMNPUMUPOBAHWA TA3A

2.9.9 TekcT «...B nomeulernn 50 % HkHero npeaena BOCNNaMEHAEMOCTNY 3aMEHAETCS TEKCTOM
«... B NOMeleHNAX TexHomnoruyeckoro komnnekca 50 % HwxHero npegena BOCMNaMeHAEMOCTH
{cm.  Takke 25 - 27 vactm IX «CneumancHole TpeboBaHus K obecneveHuio
B3pbIBONOXapobe3onacHoCTY )».

2.9.10 B nepeom af3aue WCKMIYAEBTCH TEKCT «...(CM. Takke pasg. 2 4actu IX «CneunarnbHbie
TpeboeaHua K obecnedeHnio B3IPLEIBONMKAROGE30NacHOCTUR)».

MaTbin ablay AONONHAETCA CRNeaylLluM TEKCTOM: «, B TOM YMCREe aBapUAHON BbiTAXHOW
BEHTUMALMW, BKIHOYADWENCA aBTOMaTUYECKW MPW  3ara3oBaHHOCTW  BO3AYWHOW cpedbl B
noMeLweHnn KomnpeccopHon 10 % HMKHEro npegena BocnnamMeHASMoCT: .

Cenbmon abszal 3ameHAETCA CrNeayloLlnm TEKCTOM: «CUCTEMAaMKU aBTOMAaTUHYECKOW OCTaHOBKW 1
BAOKUPOBKM KOMNPECCOopPAa MNPV NPERLIWEHUA NPEAENEHO AOMYCTUMbIX 3HAYEHWA TEXHOMOMNMECKAX
napameTpoB, 3arasoBaHHOCTW BO3gywHoW cpeabl 20 % w  Bblle HWKHErO nNpejena
BOCNNAMEHAEMOCTW, NpU cpabaTbiBaHUy (HENCNPABHOCTW) CMCTEMBI MOXKAPHOW CUTHan#3auun B
NOMELEHUN KOMMPECCOPHON, NPY HENCNPABHOCTU BEHTUNALMOHHON CUCTEMDI, ». :
Hepateit ab3al 3aMeHAETCA CnefyowumM TEKCTOM: «aBTOMaTM3MPOBAHHOW CUCTEMOW paHHEro
oBHaPYXEHUS U TYLIEHNSA NOXKAPOE;».

BeoawTcs HOBbIA abzall cnegyrowero COASPKAHWA: «CUCTEMOW aBapUWHOrO OMoBeLeHWUs W
CBA3N®.

2.9.11 HeTepTbin 1 nATbIM ab3albl MCKNKMATCA.



YACTb V. CUICTEMbI U TPYBOMNPOBOb!

2 OBWME TPEEOBAHUA K CUCTEMAM 1 TPYBONPOBOOAM

2.1 TPEBOBAHUA K MPOEKTUPOBAHUIO TPYBOMNPOBOAHLIX CUCTEM
2.1.2 Bo BTOpOM NPeafiokeHn TeKCT «5 M/C» 3aMEHAETCA TeKCTOM «3 Mmicy.

YACTb IX. CMEUWMANBHBLIE TPEBOBAHUA K OBECNEYEHUIO
B3PbIBOMNOXAPOBE3OMACHOCTH

2 ABTOMATU3ALUA
2.4 KOHTPOINbHO-U3MEPUTENBHBLIE MNPUEOPLI U CPEACTBA ABTOMATU3ALIMK

2.4.3 3ameHsAeTcA cneayrouiiM TEKCTOM:

«CTayMoHapHbIe CUCTEMbl KOHTPONA BO3OYLWHOW cpeabl B 3aBACUMOCTK OT MECTa yCTaHOBKU
[OMKHBI BbITe 060pYyA0BaHL! rasocurHanusaTopamm ¢ noporamv cpadateisadus 10 %, 20 % uivnu
50 % OT HWKHEro npefena BOCMNAMEHAEMOCTW ra30oBO34YLIHOM CMeck W obecne4yveraTh
dopmupoBaHue curHanos B cuctemy MA3 ACY TI».

2.6 YACTHUYHDBIE OTKNKOYEHUA TEXHONOMMYECKUX NPOUECCOB

BzoaMTes HOBBIM NyHKT 2.6.9 cneaylowero cogepaHus:

«2.6.9 ToMeLleHUa razoKoMNPECCOPHbLIX YCTAHOBOK AOMKHbI ObiTh OCHAaUlEHb! CTALMOHAPHBIMK
rasocurHanmaaTopamy ¢ noporamu cpabatbisaHus 10 % u 20 % OT HmxHero npeaena
BOCMNamMeHAeMocTu B cooTeBetcTBn ¢ 2.9.10 wactu |l «Cuctembl ana pobbein, cbopa,
NOArOTOBKM ¥ OTIPY3KW NpOAYKLUWA. ».



Appendix to Information Letter

Ne 311-10-55€, dated 28.02.2042,,

RULES FOR THE OIL-AND-GAS EQUIPMENT OF FLOATING OFFSHORE OIL-AND-GAS
PRODUCTION UNITS, MOBILE OFFSHORE DRILLING UNITS AND FIXED OFFSHORE
PLATFORMS, 2009, ND Ne 2-090601-001

PART I. GENERAL REGULATIONS FOR TECHNICAL SUPERVISION

7 NOMENCLATURE OF ITEMS OF THE REGISTER TECHNICAL SUPERVISION
OF THE FPU/MODU/ FOP OIL-AND-GAS-EQUIPMENT

Table 7.1

Nomenclature of Items of the Register Technical Supervision of the FPU/MODU/ FOP
Oil-and-Gas Equipment

25040101 — 25040600, 25040702 — 25040900 in column 4 the text “CM” has been amended to
read "CTO/CNIA™.
25040701 in column 4 the text “CMNW” has been amended to read “CTO".

PART lil. SYSTEMS FOR PRODUCTION, GATHERING, TREATMENT
AND TRANSPORTATION OF WELL FLUIDS

2 REQUIREMENTS FOR SYSTEMS FOR PRODUCTION, GATHERING, TREATMENT
AND TRANSPORTATION OF WELL FLUIDS

2.5 FLARE SYSTEM AND GAS WITHDRAWALSYSTEM

2.5.30 The text of the tweifth paragraph has been amended to read: “presence of combustibie
gases and vapours reaching 10 per cent and 20 per cent of lower flame limit in the compressor
room and hydraulic seal (refer to 2.9.10);".

2.9 SYSTEM FOR GAS COMPRESSION

2.9.9 The text “._.in the space reaches 50 per cent of lower flame limit” has been amended to read
“...in the process system spaces reaches 50 per cent of lower flame limit (refer also to 2.5 - 2.7,
Part IX “Special Requirements for Ensuring Explosion and Fire Safety”)”.

2.9.10 In the first paragraph the text “...(refer also to Section 2, Part IX "Special Requirements for
Ensuring Explosion and Fire Safety”)” has been deleted.

The fifth paragraph has been supplemented with the following text: “, including emergency
exhaust ventilation automatically activated when gas concentration in the air in the compressor
room reaches 10 per cent of lower flame limit”.

The seventh paragraph has been amended to read: “systems of the compressor automatic
shutdown and interlocking when the process parameters exceed the maximum allowable values,
gas concentration in the air reaches 20 per cent and above of lower flame limit, in case of actuation
(malfunction) of fire alarm system in the compressor room, malfunction of ventilation system,”.

The ninth paragraph has been amended to read: “automated early fire detection and extinguishing
system”.

The text has been supplemented with a new paragraph reading as follows: “emergency alert and
communication system”.



2.9.11 The fourth and fifth paragraphs have been deleted.

PART V. SYSTEMS AND PIPING

2 GENERAL REQUIREMENTS FOR SYSTEMS AND PIPING

2.1 REQUIREMENTS FOR DESIGN OF PIPING SYSTEMS

2.1.2 In the second sentence the text “5 m/s” has been amended to read “3 m/s”.

PART IX. SPECIAL REQUIREMENTS FOR ENSURING EXPLOSION AND FIRE SAFETY
2 AUTOMATION

2.4 INSTRUMENTATION AND AUTOMATION DEVICES

2.4.3 has been amended to read:

“Subject to their location, fixed gas detection systems shall be equipped with gas analyzers
activated when gas concentration in the air reaches 10 per cent, 20 per cent and/or 50 per cent of
the lower flame limit and shall provide the signal shaping for the ESD system of the automated
nrocess control system”.

2.6 PARTIAL SHUTDOWNS OF PROCESSES
A new paragraph 2.6.9 has been introduced reading as follows:
“2.6.9 The gas-compressor plants rooms shall be equipped with fixed gas analyzers activated

when reaching 10 per cent and 20 per cent of lower flame limit according to 2.9.10, Part I
“Systems for Production, Gathering, Treatment and Transportation of Well Fluids™.".
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