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SECTION 1
GENERAL

A. Introduction

A 100

101 This standard provides general safety and arrangement
principles for offshore units and installations.

Introduction

102 The standard is applicableto overall safety and integrity
aspects of all types of floating offshore units and fixed instal-
lations.

103 Thestandard hasbeen devel oped for general world-wide
application. Governmental legislation may include require-
mentsin excess of the provisions of this standard depending on
type, location and intended service of the unit or installation.

A 200 Objectives
201 The objectives of the standard are to:

— provide an internationally acceptable standard of safety
for offshore units and installations by defining require-
ments for design loads, arrangements, area classification,
shut down logic and escape or communication

serve asacontractual reference document between suppli-
ers and purchasers

serve as a guideline for designers, suppliers, purchasers
and regulators

specify procedures and requirements for units or installa-
tions subject to DNV certification and classification serv-
ices.

A 300 Classfication

301 For use of this standard as technical basis for offshore
classification as well as description of principles, procedures,

and applicable class notations rel ated to classification services,
see Table Al

Table A1 DNV Offshore Service Specifications
Reference Title

Rules for Classification of Offshore
DNV-055-101 Drilling and Support Units

Rules for Classification of Floating
DNV-0S5-102 Production and Storage Units

A 400 Alternative solutions

401 Alternative solutions may be substituted where shown to
provide an equivalent or higher level of integrity or safety than
the requirements under this standard. Justification of alterna-
tive solutions shall be documented.

B. Normative References

B 100 General

101 The following standards include requirements that
through reference in the text constitute provisions of this off-
shore standard. L atest issue of the references shall be used un-
less otherwi se agreed. Other recognised standards may be used
provided it can be demonstrated that these meet or exceed the
requirements of the standards referenced in 200 to 400.

102 Any deviations, exceptions and modifications to the
codes and standards shall be documented and agreed between
the supplier, purchaser and verifier, as applicable.

B 200 DNV Offshore Sandards

201 Thelatest revision of the DNV Offshore Standardslisted
in Table B1 applies.

Table B1 DNV Offshore Standards

Reference Title

DNV-0OS-C301 | Stability and Watertight Integrity
DNV-0S-D101 | Marineand Machinery Systems and Equipment
DNV-0S-D202 {grigumentatl on and Telecommunication Sys-
DNV-0OS-D301 | Fire Protection

B 300 DNV Recommended Practices

301 Thelatest revision of the DNV Recommended Practices
listed in Table B2 applies.

Table B2 DNV Recommended Practices

Reference

Title

DNV-RP-A201

Standard Documentation Types

DNV-RP-A202

Documentation of Offshore Projects

B 400 Other references
401 The latest revision of the documents listed in Table B3

applies.
Table B3 Other references
Reference Title
DNV Rulesfor Classification of Ships
P15 Institute of Petroleum; Area Classification Code

for Petroleum Installations — Part 15

C. Informative References

C 100 Genera

101 The codes and standards in Table C1 are referenced in
the text of this offshore standard, and may be used as a source
of supplementary information.

Table C1 Informative references

Reference Title
Analysis, Design, Installation and Testing of Ba
API RP 14C sic Surface Safety Systems for Offshore Produc-
tion Platforms
Design and Hazard Analysis for Offshore Produc-
APIRPIA 1 ion Fadilities
Recommended Practice for Classification of Lo-
AP RP 500 cations for Electrical Installations at Petroleum
Facilities Classified as Class|, Division 1 and Di-
vision 2
Recommended Practice for Classification of Lo-
APl RP505 cations for Electrical Installations at Petroleum
Facilities Classified as Class |, Zone 0, Zone 1,
and Zone 2
Guidefor Pressure-Relieving and Depressurising
API RP521 Systems
Convention on the International Regulations for
COLREG Preventing of Collisions at Sea, 1972
DNV-0OS-E101 | Drilling Plant
DNV-OS-E201 | Hydrocarbon Production Plant
DNV report no. | Guidelinesfor Risk and Emergency Preparedness
98AAAEIA Assessment
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EEMUA publi- | Recommendations for the protection of diesel en-
cation 107 ginesfor usein zone 2 hazardous areas
ICAO Standard for helicopter landing areas
. Electrical apparatus for explosive gas atmos-
|EC 60079-10 pheres - Part 10: Classification of hazardous areas
Mobile and fixed offshore units- Electrical instal-
|EC 61892-7 lations - Part 7: Hazardous area
IMO 1989 Code for the Construction and Equipment of Mo-
MODU Code bile Offshore Drilling Units, 1989, as amended
IMO Res. Code on Alarms and Indicators, 1995
A.830(19)
Petroleum and natural gas industries - Offshore
1SO 10418 production platforms - Analysis, design, installa-
tion and testing of basic surface safety systems
Petroleum and natural gasindustries- Control and
1SO 13702 mitigation of fires and explosions on offshore pro-
duction installations - Requirements and guide-
lines
SOLAS International Convention for the Safety of Life at
Sea, 1974, as amended

D. Definitions

D 100 Verbal forms

101 Shall: Indicates requirements strictly to be followed in
order to conform to this standard and from which no deviation
is permitted.

102 Should: Indicates that among several possibilitiesoneis
recommended as particularly suitable, without mentioning or
excluding others, or that a certain course of action is preferred
but not necessarily required. Other possibilities may be applied
subject to agreement.

103 May: Verbal form used to indicate a course of action
permissible within the limits of the standard.

D 200 Déefinitions

201 Accommodation area: Space used for cabins, offices,
lavatories, corridors, hospitals, cinemas, public spaces etc.
Service spaces and control stations may be included within the
accommodation area.

202 Cargoarea: Part of aunit or installation which contains:
the cargo spaces, the pump rooms and/or cofferdams adjacent
to cargo tanks, and includes deck areas over the full beam and
length of spaces above. See also Tank deck.

203 Control station or Control room: General term for any
location space where essential control functions are performed
during transit, normal operations or emergency conditions.
Typical examples are central control room, radio room, proc-
ess control room, bridge, emergency response room etc. For
the purpose of compliance with the SOLAS Convention and
the MODU Code, the emergency generator room, UPS rooms
and fire pump rooms are defined as control stations.

204 Design accidental events. Events which could cause
death or serious personal injury to personnel on board the unit
or installation, and which are controlled in order to meet risk
acceptance criteria. Thisincludes events, which could result in
significant damage to the structure of the unit or installation,
loss of stability, or the need to evacuate. Design accidental
events form one basis for design dimensioning accidental
loads.

205 Design accidental loads: Loads or actions resulting
from a defined accidenta effect. These loads are included in
the basis for design of a system or a structure.

206 Drilling area: Includesthe derrick, drill floor, BOP area
and the area containing shal e shakers and degassers. See utility

area for drilling utilities such as mud mixing, pumping, bulk
storage and cementing.

207 Embarkation area: Area immediately adjacent to a
transport means of escape or evacuation which is designated
for personnel awaiting theinstruction leave or abandon the unit
or installation.

208 Emergency response: Action to safeguard the health and
safety of personson or near the unit or installation. This usual-
ly includes all actions through alarm, escape, muster, commu-
nications and control, evacuation and rescue.

209 Emergency services. Fire and gas detection, firefighting
equipment, emergency generator, etc. that need to be used in
an emergency.

210 Enclosed space: Space bounded by floors, bulkhead
and/or decks that may have doors, windows or other similar
openings.

211 Evacuation: Means leaving the unit or installation and
moving away from the vicinity in an emergency, in a system-
atic manner and without directly entering the sea.

212 Hazardousareas: All areasin which aflammable or ex-
plosive gasand air mixturesis, or may normally be expected to
be, present in quantities such as to require specia precautions
for the construction and use of electrical equipment and ma-
chinery.

213 Ignition source: Any object inrelation to areaclassifica
tion and safety philosophy that could ignite an explosive gas
and air atmosphere. Typical sources could be uncertified elec-
trical apparatus, naked flame, sparks, static discharges, hot sur-
faces above ignition temperature etc.

214 Important for safety: Areas, systems and functions,
which are provided to prevent, detect, control and mitigate the
effects of an accidental event.

215 Integrity: Ability of the unit or installation to remain
safe and stable to safeguard personnel and facilities on board.
Integrity is generally taken to mean structural soundness,
strength, stability and buoyancy required to fulfil these actions.

216 Machinery space: Machinery spaces of category A and
other spaces containing propulsion machinery, boilers, oil fuel
units, steam and internal combustion engines, generators and
major electrical machinery, ail filling stations, refrigerating,
stabilising, ventilation and air conditioning machinery and
similar spaces and trunks to such spaces.

(SOLAS Reg. 11-2/3.20, MODU Code 1.3.29).

217 Machinery spaces of category A: Spaces and trunks to
such spaces which contain:

— internal combustion machinery used for main propulsion;
or

— internal combustion machinery used for purposes other
than main propulsion where such machinery hasin the ag-
gregate atotal power output of not less than 375 kW, or

— any oil-fired boiler or ail fuel unit.

(SOLAS Reg. 11-2/3.19, MODU Code 1.3.30)

Spaces which contain oil fired equipment other than boilers,
such as inert gas generators, incinerators, waste disposal units
etc., shall be considered as machinery spaces of category A.
(IACSURF35 or Ul SC15)

218 Major hazards: Hazards that may result in fire, explo-
sion, loss of life, damage to the unit or installation or safety
systems, or impaired escape or evacuation.

219 Mobile offshore drilling unit: Mobile offshore unit de-
signed for drilling operations. It can be self-elevating, semi-
submersible or ship shaped.

220 Mobile unit: Offshore installation or unit which is de-
signed to beremain at alocation for arelatively limited period
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of time and which can be moved from place to place without
major dismantling or modification.

221 Muster area: A designated area where personnel gather
for protection, instructions and final preparations before evac-
uation. A muster areashall be protected from theimmediate ef-
fects of an emergency, and the primary muster areaisnormally
within the temporary refuge.

222 Offshore ingtallation: A collective term to cover any
construction permanently supported by or fixed to the seafloor
by gravity, piles or by other means; other than offshore units.

223 Offshoreunit: Any floating offshore structure (including
vessels and barges), whether designed for operating afloat or
supported by the seabed.

224 Performance standard: Quantitative or qualitative defi-
nition of the functionality required of a system or item of
equipment. It relates to the purpose and performance of the
system or item and can be expressed in terms of capacity, func-
tionality, reliability, availability, survivability etc.

225 Prevailing wind: Wind direction, which has the highest
probability of occurrence.

226 Processing area: Area designated for separation, com-
pression, treatment and disposal of reservair fluids.

227 Riser area: Areacontaining import and/or exportsrisers
and includestheisolation valve ontheriser. See also Turret ar-
ea.

228 Safety assessment: Systematic evaluation of safety in-
volving identification and evaluation of hazards and events
that could result in loss of life, property damage, environmen-
tal damage, or the need to evacuate.

229 Saofety criteria: Qualitative and quantitative criteria,
which express the maximum tolerable risk to personnel, envi-
ronment, safety functions etc.

230 Safety systems: Systems, which are provided to prevent,
detect, control or mitigate the effects of an accidental event.
Failure of a safety system could lead to the development or es-
calation of an accidental event.

231 Semi-enclosed location: Locations where natural condi-
tions of ventilation are notably different from those on open
decks due to the presence of structures such as roofs, wind-
breaks and bulkheads and which are so arranged that disper-
sion of gas may be hindered.

232 Soragearea: See Cargo area.

233 Tank deck: Deck, or part of a deck, which formsthe top
of acargo tank.

234 Temporary refuge or shelter area: Areaprovided to pro-
tect personnel from the effects of an emergency, which is be-
yond immediate control. Protection shall be sufficient to allow
controlled muster, emergency assessment, incident evaluation,
and implementation of control emergency procedures, and
evacuation etc. The temporary refuge should be provided with
adequate command communication facilities to address an
emergency and organise safe evacuation if necessary.

235 Turret area: Area containing mooring equipment,
which enables the unit to rotate relative to fixed facilities or
pipelines on the seabed. Import and export risersare usually lo-
cated within the turret area.

236 Utility areas. Areas for combustion equipment, power
generation, switchboards, boiler, water injection facilities,
workshops, storage areas, drilling utilities and general machin-
ery. A utility area should not include production, drilling or
wellhead equipment, and will not normally include release
sources leading to designation as a significant hazardous area.

D 300 Abbreviations
301 The abbreviationsin Table D1 are used.

Table D1 Abbreviations

Abbreviation In full
ALS Accidentd limit states
APl American Petroleum Institute
APS Abandon platform shutdown
BOP Blow out preventer
CCR Centralised control room
DNV Det norske Veritas
Engineering Equipment and Materials Users As-
EEMUA socgijation 9 =P
ESD Emergency shutdown
FMEA Failure mode and effect anadysis
HAZID Hazard identification
HAZOP Hazard and operability (study)
IACS 'I[ine;ernational Association of Classification Socie-
IACS UI Unified interpretation
IACSUR Unified requirement
ICAO International Civil Aviation Organisation
IEC International Electrotechnical Commission
IMO International Maritime Organization
1SO International Organisation of Standardisation
KO Knock out
LAHH Level alarm high high
LALL Level alarm low low
LEL Lower explosion limit
MAC Manually activated call point
MODU Mobile Offshore Drilling Unit
NDE Normally de-energised
NE Normally energised
oS Offshore standard
0SS Offshore service specification
PALL Pressure alarm low low
PSD Process shutdown
RP Recommended practice
SCSSsV Surface controlled sub sea shutdown valve
SSIvV Sub-surface isolation valve
STL Submerged turret loading
STP Submerged turret production
UEL Upper explosion limit
ULS Ultimate limit states
UPS Uninterruptible power supply

E. Documentation

E 100 General

101 Design documentation normally produced to document
aspects covered by this standard is given in DNV-RP-A201
and DNV-RP-A202.

102 For specific documentation requirements related to use
of this standard for classification, see DNV-OSS-101 and
DNV-0SS-102.
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SECTION 2
DESIGN PRINCIPLESAND ACCIDENTAL LOADS

A. Genera

A 100 Objective

101 Application of these design principlesis intended to es-
tablish an acceptable level of safety, whilst promoting safety
improvements through experience and available technol ogy.

A 200 Application

201 The principles and requirements shall be applied
throughout the project lifecycle, beginning in the concept
phase, and reviewed and updated through detailed design and
construction. The principles shall also be applied with respect
to subsequent modifications.

B. Design Principles

B 100 Main principles

101 The following general principles shal be applied
throughout the concept and design phases of the unit or instal-
lation.

102 The unit or installation shall be designed and construct-
ed with sufficient integrity to withstand operational and envi-
ronmental |oading throughout its lifecycle.

103 Systems and structures shall be designed with suitable
functionality and survivability for prevention of, or protection
from, design accident events affecting the unit or installation.

104 Effective escape, shelter and evacuation facilities shall
be provided to safeguard all personnel, asfar as practicable, at
all times when the unit or installation is manned.

B 200 Additional requirements

201 Inmeetingthe main design principlesin 100, the foll ow-
ing requirements shall be applied:

a) The design shall be sufficiently robust to tolerate at least
one failure or operator error without resulting in a major
hazard, or damage to the unit or installation.

b) Suitable measures shall be provided to enable timely de-
tection, control and mitigation of hazards.

c) Escalationto plant and areasthat are not affected by thein-
itiating event shall be avoided.

C. Design for Accidental L oads

C 100 Genera

101 The provisions given in C and D are based on interna-
tional practice, experience with offshore designs and results
obtained by various risk assessments carried out on offshore
units. For relatively standardised designs (e.g. typical drilling
units) the prescriptive requirements given in these standards
areintended to anticipate the most likely hazardswhich may be
encountered.

102 Each project shall, however, consider the applicability
of the generic load approach used in D with respect to the in-
tended application and operation in order to identify, where ap-
plicable, hazards associated with non-standard design or
application.

103 For complex or non-standard applications a more com-
prehensive assessment shall be carried out. Guidance on carry-
ing out such an assessment is given in Appendix C.

D. Generic Design Accidental L oads

D 100 General

101 The prescriptive requirements given here and elsewhere
in DNV offshore standards are intended to take account of ac-
cidental events which have been identified through previous
risk studies and through experience.

102 The requirements are based on consideration of the in-
tegrity of the following main safety functions:

— integrity of shelter areas

— usability of escape ways

— usability of means of evacuation
— global load bearing capacity.

103 The selection of relevant design accidental loads is de-
pendent on a saf ety philosophy considered to give a satisfacto-
ry level of safety. The generic loads defined here represent the
level of safety considered acceptable by DNV, and are gener-
ally based on accidental |oads affecting safety functionswhich
have an individual frequency of occurrence in the order of 10
4 per year.

104 The most relevant design accidental loads are consid-
ered to be:

— impact loads, including dropped object |oads and collision
loads

— unintended flooding

— loads caused by extreme weather

— explosion loads

— heat loads.

105 Thisstandard isintended to addressthe above design ac-
cidental loads. Other additional relevant loads that may be
identified for a specific design or application will need to be
separately addressed.

D 200 Dropped objects

201 It is assumed that lifting arrangements comply with
Sec.3 F with regard to location of cranes and lay down areas
and with respect to lifting operations over pressurised equip-
ment.

202 Itisassumed that critical areas are designed for dropped
object loads as defined in 203 and 204.

Guidance note:

Typical critical areas normally include, accommodation, work-
shops, storage areas for pressurised gas, areas with hydrocarbon
equipment.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---
203 Theweights of the dropped objects to be considered for

design of the structure are normally taken as the operational
hook loads in cranes.

204 Theimpact energy isnormally not to be less than:
E = MO, (k)

M = massof object (tonnes)

o = 9.81lm/s?
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H = dropheightinair (m)

Guidance note:

The impact energy at sea level is normally not to be taken less
than 5 MJ for cranes with maximum capacity more than 30
tonnes. Theimpact energy below sealevel isassumed to be equa
to the energy at sealevel.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

D 300 Caoallision loads

301 Thekinetic energy to beconsidered isnormally not to be
less than:

— 14 MJ(MegaJoule) for sideways collision
— 11 MJfor bow or stern collision

corresponding to a supply vessel of 5000 tonnes displacement
with impact speed v =2 m/s.

302 Theimpact energy isgiven as.

E = %(M ran? ()

M = displacement of vessel (t)

a = added mass of vessel, normally assumed as 0.4 M
for sideways collision and 0.1 M for bow or stern
collision

v = impact speed (m/s).

303 Itisassumed that the unit or installation is not operating

in a shipping lane. In such case a more detailed assessment of
relevant collision loads shall be carried out.

304 Where aunit is operating in tandem with a shuttle tank-
er, special precautions shall be taken to minimise possibility of
collision, or the design is to take account of collision loads.

D 400 Unintended flooding

401 The design sea pressure on watertight subdivisions
(bulkheads and decks with compartment flooded) shall for ac-
cidental damaged condition be taken as:

py = 10Ch, (KN/m%)

h, = vertical distancein m from theload point to the

damaged waterline.

D 500 Loadscaused by extreme weather

501 Characteristic values of individual environmental loads
are defined by an annual probability of exceedance equal to
102 (for Ultimate limit states, ULS) and 104 (for Accidental
limit states, ALS).

D 600 Explosion loads

601 Requirements given in this standard are applicable to
hydrocarbon gases. Where hydrogen, ethylene or acetylene is
used in large quantities special consideration shall be given to
explosion loads.

602 Inaventilated compartment the explosion load given by
the explosion overpressure and duration is mainly determined
by the relative ventilation area and the level of congestion.

Guidance note:

For compartment volumes of approximately 1000 m3 and rela-
tive ventilation area of about 0.5, ignition for stochiometric gas
mixtures is expected to lead to pressures of approximately 100
kPa (1 barg) in cases with medium level of congestion. High lev-

el of congestion may increase the pressure with afactor of 2to 3.
Larger volume aso tends to increase the pressure.

---e-n-0---of---G-u-i-d-a-n-c-e---n-o-t-e---

603 The design overpressure in a ventilated shale shaker
room with volume less than 1000 m3, with moderate conges-
tion, may be taken as 200 kPa (2 barg), combined with a pulse
duration of 0.2 s, unless a more detailed assessment is carried
out.

604 The design overpressure in connection with explosion
on open drill floor area may be taken as 10 kPa (0.1 barg),
combined with a pulse duration of 0.2 s, unlessamore detailed
assessment is carried out.

Guidance note:
Where an explosion passes through a large number of stored

pipes (more than 10 x 10), local overpressure may rise consider-
ably. Stored pipes should therefore be stored with aminimum air

gap between pipes.
---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

605 Where amore detailed assessment is carried out in eval-
uating the explosion load in avented compartment, the consid-
erations given in 606 to 609 shall be accounted for.

606 Thevent area, A,, can betaken as the sum of free open-
ing areas and blowout panel areas (i.e. light weather cladding)
provided the static opening pressure of the panelsislessthan 5
kPa 03;05 barg). Therelativevent area, a, isgivenasA, or Vol-
ume=>.

Guidance note:

The duration of the positive phase pressure pulses is expected to

vary from 0.2 s for fairly open compartments to 1 s for quite

closed compartments. The structural response may in many cases
be estimated on a static basis.

---e-n-0---of---G-u-i-d-a-n-c-e---n-o-t-e---

607 If panelsor wallsareintended to give explosion relief by
failing, a maximum pressure up to 2 to 3 times their static re-
|ease pressure can still be expected within the compartment.

Guidance note:
Thisis the case only if the total ventilating area of those panels
and walls is large enough to be the dominating factor. For large

and congested compartments local pressures may give a greater
load.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

608 For compartments where the length to diameter ratio, L/
D, isgreater than 3, the long flame accel eration distance avail-
abletendsto result in higher pressures. The diameter can be es-
timated as D = vA where A isthe smallest cross-sectional area.
L isthe greatest dimension of the compartment.

609 Whereit is possible for an explosion to propagate from
compartment to compartment and for tunnelsand chuteswhere
explosion venting can be foreseen at one end only, detailed in-
vestigations shall be carried out.

610 Design explosion overpressurein acompletely enclosed
compartment handling hydrocarbons (e.g. STP or STL rooms)
shall be subject to special attention. The following principles

shall apply:

a) Generaly, bulkheads that need to remain intact after an
explosion, e.g. towards cargo tanks, shall be designed for
an overpressure of 400 kPa (4 barg). This assumesthat the
safety features required elsewhere in this standard are in
place, i.e. control of ignition sources through area classifi-
cation, provision of suitable ventilation, gas detection and
emergency shutdown systems.

b) If alower explosion design pressure is used this must be
justified through more detailed assessment.
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611 It is assumed that the process plant is designed with a
suitable blowdown system and deluge system in accordance
with arecognised code (e.g. DNV-OS-E201), in order to avoid
possible pressure vessel rupture.

612 Doors for pig launchers shall be oriented in a direction
where inadvertent opening would result in minimal damage.

613 For process areas on open deck covering an area of less
than 20 m x 20 m with anot congested arrangement, an explo-
sion overpressure of 20 kPa (0.2 barg) may be used in design
combined with pulse duration of 0.2 s.

Guidance note:
Volume blockage ratio (possible blocking volumes vs. total vol-
ume considered) may be used as a measure of congestion.

On an open deck arrangement the most critical areas to be eval-
uated will be those where gas build up is possible, e.g. below a
process deck.

Volume blockage ratio less than 0.05 may be considered as not
congested.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

614 For process plant on open deck covering larger areasand
thus permitting long flame accel eration and for designs, which
may be considered as congested, an explosion overpressure of
50 kPa (0.5 barg), combined with a pulse duration of 0.2 s,
shall be used in design unless alower figure can be document-
ed.

615 Design shall asfar as possible aim to minimise the pos-
sibility of gas build up.
Guidance note:
Where a solid process deck is used, the location of possible leak
sources below this deck should be minimised.

Similarly, for internal turret designs the number of leak sources
within the enclosed sections should be minimised.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

616 The following items shall be designed to withstand the
specified design overpressure:

— protective walls

— structures capable of blocking escape ways

— essential safety systems

— structure supporting hydrocarbon containing equipment.

617 Minimum design values are summarised in Table D1.
This shall be read together with the reservations in the text of
D. Other values may be used where documented by more de-
tailed studies.

Table D1 Typical design overpressures

Design over-
Location pressure PLf[IiSO%C?;)r a Refeeg%nce

(barg)

Shale shaker room 2 0.2 603
Open drill floor 0.1 0.2 604
Process area, small and
not congested 02 02 613
Process area, large or
congested 05 0.2 614
Totally enclosed com-
partments (critical 4 1 610
structure only)

D 700 Heat loads

701 Wherethe living quarters are exposed to a heat load be-
low 100 kW/m? a passive fire protection rating of A-60is con-
sidered sufficient for the surface facing the source of the heat
load. For heat |0ads above 100 kW/m?2 H-rated protection shall
be used.

702 Where radiation levels at lifeboat stations exceeds 12.5
kW/m?2, radiation protection shall be provided.

703 Heat loads as a result of blowout during drilling opera-
tionswill primarily be afunction of blowout rate, hydrocarbon
composition, and distance. The relationship related to impact
on safety functionsis shown in Figures 1 and 2.

80‘

o 60
? ‘ 100 kW/m2
§ 40 . . o - m
° ‘ ——12.5 kW/m2
3 20
0
0 50 100 150 200

Massflow [kg/s]

Figurel
Distanceto impact levelsas function of blowout rate.
100% methane

120
100
80
_,% 60 3
3 40 —o— 100 KW/m2
L]
3 2 —=— 12,5 KW/m2
0 ¢
0 50 100 150 200
Mass flow [kg/s]
Figure2

Distancetoimpact levelsasfunction of blowout rate. 75% oil and
25% gas

Guidance note:

These Figures may be used to assess a specific design with re-
spect to the safety criteria specified in 701, 702 and 703.

The 100% gas case should be used in assessing shallow gas
blowouts and production from gasreservoirs. The gasor oil mix-
ture case should be used for production from oil or condensate
reservoir.

Consideration may be given to duration of load with respect to
ability to move off position.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

704 For drilling in water depths less than 100 m the potential
effects of subsea blowouts must also be considered.

705 For production units or installations, heat loads in con-
nection with ignition following loss of containment of hydro-
carbons shall be taken as follows, unless otherwise
documented:

a) In areas with both gas containing and oil or condensate
containing equipment, critical items shall be designed to
withstand ajet fire (250 kwW/m?) for 30 minutes and a pool
fire (150 kW/m?) for the following 30 minutes.

b) Inareaswith only oil or condensate containing equipment,
critical items shall be designed to withstand a pool fire
(150 kW/m?2) for 60 minutes.

¢) Inareaswith only gas containing equipment, critical items
shall be designed to withstand a jet fire (250 kW/m?) for
30 minutes.
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706 The following critical items shall be designed to with- — structures capable of blocking escape ways

stand the specified design heat load: — essential safety systems
) — main structure.

— protectivewalls

— structures supporting hydrocarbon pressure vessels
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SECTION 3
ARRANGEMENT

A. General

A 100 Objective

101 Theprovisions of this section aim to avoid or reduce the
effects of hazards on the unit or installation, by means of safe
general arrangement of structures, plants and facilities.

A 200 Application

201 The requirements of this section shall be applied to all
units and installations. Additional, specific requirements for
arrangement of different unit types are given as indicated in
Table Al

Table A1 Additional requirements

Reference | Unit type

Sec.7 Specid requirements for floating production and/or
storage units

Sec.8 Specid requirements for drilling units

B. Segregation of Areas

B 100 General

101 Theunit or installation shall be divided into different ar-
eas according to the type of activities that will be carried out
and the associated hazard potential.

102 Areasof high risk potential shall be segregated from ar-
eas of low risk potential, and from areas containing important
safety functions. Incident escalation between areas shall be
avoided.

103 Accommodation and other areas important for safety
shall be located in areas classified as non-hazardous by loca
tion, and as far as practicable away from hazardous areas for
hydrocarbon processing, hydrocarbon storage, wellheads, ris-
ers and drilling. The effect of prevailing winds and potential
for segregation by less hazardous areas shall also be consid-
ered for area protection.

104 Use of firewalls, blast walls, cofferdams etc. shall be
considered in cases where segregation by physical distanceis
not sufficient.

C. General Arrangement

C 100 Genera

101 Where practicable, the orientation of the unit or installa-
tion, with respect to wind direction, shall aim to avoid smoke
or gas impairment of escape, muster and evacuation areas.

102 Equipment shall be arranged with a view to providing:

— safe escape from working areas

— efficient ventilation of hazardous areas

— minimal explosion overpressure in case of ignited gas re-
lease

— access for fire fighting and emergency response

— prevention of serious consequences from dropped objects

— facilitation of well operations and control in normal and
emergency situations

— minimal possibility for escalation of fires and other fail-
ures or accidents

— safe containment of accidental release of hazardous lig-
uids

— planned simultaneous operations.

Guidance note:

ISO 13702 section 13 and Annex B provides useful principlesto
minimise the effect of explosions.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

D. Location of Plants and Equipment

D 100 Location of safety systems

101 Important safety systems and controls shall be located
such that they can remain operational during the defined acci-
dental events. Controls for safety systems shall be located
where they are accessible and available for safe, simultaneous
use during an emergency.

102 Where redundant safety equipment is used in meeting
101, this shall not be vulnerable to the same accidental events
as the main system.

103 The emergency and UPS systems and associated con-
trols etc. shall be self-contained, and located such that they are
not vulnerable to events that affect main power supply.

104 The bridge of mobile installations intended for self pro-
pelled transit shall be located and arranged to provide suffi-
cient field of vision for safe navigation and manoeuvring. The
reguirementsin SOLAS Regulation /22 or MODU Code 14.7
apply.

105 Field control panels and energy or actuation sources for
well control equipment, pipeline and riser ESD valves shall be
protected from dimensioning accidental eventssuch asfire, ex-
plosion and mechanical impact, to ensure emergency operation
of the barrier as necessary.

D 200 Location of risersand ESD valves

201 Risersshall belocated to avoid damage e.g. by fire, ex-
plosion or impact from dropped objects.

202 Riser ESD valves shall be located in easily accessible,
open, well-ventilated areas, to avoid damage from wave im-
pact and dimensioning accidental events such as fire, explo-
sion and mechanical impact.

D 300 Location of air intakesand other openings

301 Intakesfor ventilation and combustion air shall belocat-
ed to avoid ingress of hazardous substances. Such intakes shall
be minimum 3 m outside hazardous area.

302 Exhausts from combustion equipment and ventilation
systemsshall be located to avoid cross contamination of air in-
lets.

303 Openings, such as windows, doors, and ventilation
ducts, shall normally be avoided in boundaries between main
areas. In particular this applies to openings in accommodation
spaces, control stations and other areas important for safety
which face areas for hydrocarbon processing, hydrocarbon
storage, wellheads, risers or drilling.

304 External entrances to areas important for safety shall be
provided with air locks if located where smoke or gas ingress
is possible during an emergency.

305 Requirements for freeboard to prevent uncontrolled
flooding through openings in watertight barriers are given in
DNV-0S-C301.
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D 400 Fired heaters, combustion engines and hot sur-
faces

401 Fired heaters and combustion engines shall normally be
located at a safe distance from hazardous areas. Special pre-
cautions shall be taken where such items could cause ignition
of accidental gas or liquid release. This could include use of
gas tight enclosures, overpressure ventilation, gas detection
and automatic isolation, insulation or cooling of hot surfaces
etc.

Guidance note;
See recognised standards such as EEMUA publication 107 for

protection of diesel engines for use in zone 2 hazardous area or
API RP 14], paragraphs 5.5 and 5.6.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

402 Other requirements for protection of hot surfaces are
presented in DNV-0OS-D101.

403 Where fired heaters and combustion engines are located
in the vicinity of hazardous areas, the potential for an incident
to escalate from such equipment to the hazardous area shall be
minimised, e.g. through use of segregation and/or fire barriers.

404 The potential consequences of high-energy missiles
from gas turbines shall be considered in relation to location of
equipment. Damage to safety functions and associated controls
shall be avoided.

D 500 Location of flaresand vents

501 Flares, burner booms, engine exhausts and other similar
ignition sources shall be located to avoid ignition of normal or
accidental gas releases. Use of dispersion calculations should
be considered.

502 The flare and vent systems shall comply with APl RP
521 or equivalent. The radiant heat intensities or emissions
from flares and vent systems shall not exceed the following
limits:

— 6.3 kwW/m? (2000 Btu/hr/ft%) in areas where emergency ac-
tions lasting up to one minute may be required by person-
nel without shielding but with appropriate clothing

— 4.7 KW/’ (1500 Btu/hr/ft?) in areas where emergency ac-
tions|lasting several minutes may be required by personnel
without shielding but with appropriate clothing

— 1.6 kW/m* (500 Btu/hr/ft%) at any location where personnel
are continuously exposed

— temperature rating of electrical and mechanical equipment

— 50% LEL at any point on the installation where the gas
plume from avent could be ignited or personnel could get
into contact with the gas. The most unfavourable weather
and process conditions have to be taken into consideration
when calculating heat radiation and dispersion.

The limits above also apply to abnormal conditions (e.g. flame
out of flare system and accidental ignition of vent).

E. Stor age of Hazar dous Substances and Cryo-
genic Liquids

E 100 General

101 Stores for hazardous substances shall be segregated
from, and located at a safe distance from accommodation spac-
esand control stations. Indoor storage areas are to have access
from open deck and have efficient ventilation.

102 Equipment for storage and handling of cryogenic liquids
(e.g. liquid nitrogen) shall be located in open areas with effi-
cient natural ventilation. Equipment with potential for signifi-
cant leakage shall be located in a bunded area, which is
constructed of materials suitable for sustaining low tempera-
tures.

Guidance note:
Evaporating cryogenic gases will be heavier than air and care

should be taken to ensure that such gases do not contaminate
lower modules.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

F. Cranesand Lay Down Areas

F 100 Genera

101 Cranesand lay down areas shall be located so as to min-
imise the risk of load handling or dropped object damage to
systems and structures.

102 The need for load handling above pressurised hydrocar-
bon equipment, hazardous inventories, and equipment impor-
tant for safety shall be avoided as far as possible. Suitable
impact protection shall be provided where such lifting cannot
be avoided.

103 Lay downareasshall normally belocated in non-hazard-
ous areas and provided with heavy-duty barriers to prevent
damage to adjacent equipment. On floating installations, nec-
essary points for securing of deck loading shall be provided.

G. Other Requirements

G 100 General

101 Thehelicopter deck shall be located with a view to min-
imising hazards from obstructions, turbulence, gas vents or ex-
haust plumes, whilst providing a good approach path during
prevailing weather conditions. The helicopter shall not be re-
quired to cross the unit or installation during such approaches.

102 Major hydrocarbon inventory areas, e.g. wellhead, drill
floor, riser and tank deck areas shall be arranged to allow effi-
cient external fire fighting assistance.
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SECTION 4
HAZARDOUSAREA CLASSIFICATION

A. General

A 100 Objective

101 The provisions of this section areintended to avoid igni-
tion of potential flammable releases that may occur on the unit
or ingtallation during normal operation. Release as a result of
accidental events such as blowout or vessel rupture is not ad-
dressed by area classification, but shall be covered by emer-
gency measures.

A 200 Application

201 Thissection appliestoall offshore unitsandinstallations
covered by this standard. The standardslisted in Table A1 may
be applied or referred to for basic or supplementary informa-
tion.

Table Al Reference standards

Reference Title

IEC 60079-10 | Electrical apparatusfor explosive gas atmospheres -
Part 10: Classification of hazardous areas

IEC 61892-7 | Mobile and fixed offshore units - Electrical installa-
tions - Part 7: Hazardous area

IMO 1989 Codefor the Construction and Equipment of Mobile

MODU Code | Offshore Drilling Units, 1989, as amended

API RP505 | Recommended Practice for Classification of Loca
tionsfor Electrical Installations at Petroleum Facil-
ities Classified asClass|, Zone 0, Zone 1, and Zone
2

IP15 Institute of Petroleum; Area Classification Code for
Petroleum Installations — Part 15

202 Hazardous area classification shall be documented by
drawingsincluding location and selection of equipment, air in-
lets and exhausts.

203 A schedule of release sources shall be established.

Guidance note:

IEC 61892-7 paragraph 10.1, Table C2, and | P 15 paragraph 2.15
provide further information to 201 and 203.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

B. Basic Principles

B 100 Definition of hazardous areas

101 Hazardous areas are al areas in which explosive gas or
air mixture may normally be expected to be present in quanti-
ties which can require special precautions for the construction
and use of electrical equipment and machinery.

102 Hazardous areas are divided into zones depending upon
the grade (frequency and duration) of release:

a) Zone 0: in which an explosive gas atmosphere is continu-
ously present or present for long periods. (Typical for con-
tinuous grade source present for more than 1000 hours a
year or that occurs frequently for short periods).

b) Zone 1: in which an explosive gas atmosphereis likely to
occur in normal operation. (Typical for primary grade
source present between 10 and 1000 hours ayear).

C) Zone?2: inwhich an explosive gas atmosphereisnot likely
to occur in normal operation, and if it does occur, islikely

to do so infrequently and will exist for a short period only.
(Typical for secondary grade source present for less than
10 hours per year and for short periods only).

Guidance note:

The guidance on duration for each ‘grade of release’ has been
taken from IP 15 paragraph 1.5.5.2 and 1.5.4 for a continuously
operated plant in open air. Note that conditions of ventilation
may change the zone definition for each grade of release. Also,
the likelihood of detecting the leak may influence the zone.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

103 Non-hazardous areas are areas, which are not hazardous
according to the definitionsin 101 and 102.

B 200 Hazardousfluids (sources)

201 The following fluids shall be considered as sources re-
quiring area classification:

a) Flammable gas or vapour.

b) FHammable liquids which are handled at or above their
flashpoint, or which could be heated to the flashpoint after
release.

¢) Flammable liquid that could form aflammable mist.

d) Fluidswhich satisfy the criteriain a), b) or c), and which
are present periodically within the plant for 100 hours per
year or more (e.g. during start-up).

€) Unclassified, flammable liquids containing residual, vola-
tile materials and which are stored under confined, heated
conditions give rise to limited area classification. See IP
15, paragraphs 3.1.5 and B.2.

B 300 General principlesfor area classification

301 Location of acontinuous source within an enclosed area,
or in open areas with significant obstructions to ventilation,
shall be avoided.

302 The number and release rate of primary grade sources
shall be minimised as far as practicable. Location of a primary
grade source within an enclosed area shall asfar as practicable
be avoided.

303 Itisnot normally acceptableto locate open, non-hazard-
ous areas enclosed, or significantly enclosed, by hazardous ar-
€eas.

304 Thedimensiona limits of the hazardous zones shall in-
clude consideration of the size and rate of release, characteris-
tics of the fluid, and degree of ventilation at the point of
release.

Guidance note:

Normally the standardised zones given in recognised standards
will be acceptable providing the application is equivalent to that
used in the standard.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

305 A gastight fire barrier may be used to limit the extent of
a hazardous zone subject to the requirements of 1P 15, 6.2.5
and figure 6.8.

306 Openings, penetrations or connections between areas of
different hazardous area classification shall be avoided, e.g.
through ventilation systems, air pipes or drain systems. Table
C1 identifies some acceptable precautions for doors between
such areas.
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B 400 Buoyancy of release

401 A gasor vapour isregarded asbuoyant or lighter than air
if its density islessthan 0.75 relative to ambient air.

Guidance note:

Methane and hydrogen are considered as lighter than air. Meth-
ane at cryogenic temperatures will be heavier than air.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---
402 Crudeoil vapour can beregarded as heavier than air pro-

vided that the difference in density between the hydrocarbon
fractionsis limited.

C. Openings, Access and Ventilation Conditions

C 100 General

101 Thelevel and extent of hazardous area classification is
dependent upon ventilation. Adequate ventilation is required

to ensure that releases are rapidly dispersed. The adequacy of
ventilation conditions shall be justified and documented.

Guidance note:

Adequacy of ventilation implies that stagnant areas should be
prevented and that a minimum of 12 volumetric air changes per
hour should be achieved.

Open areas without significant obstructions are considered to
have adequate ventilation if air velocities are rarely below 0.5 m/
sand freguently above 2 m/s.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

102 Table Clindicatesthe effect of openingsand ventilation
on the hazardous area zone for enclosed areas and open areas
with significant obstructions to ventilation.

103 Pits or sumps in classified areas are normally inade-
quately ventilated, and shall be classified as Zone 1 asindicat-
edin Table C2.

obstructed ventilation

Table C1 The effect of openings and ventilation on hazardous area zone classification for enclosed areas and open areas with

Grade of release

Open area with abstructionsto ventilation or enclosed
area. Both with internal source of release 37

Enclosed area with no internal source of release, but
with opening to external zone

Adequate ventilation Inadequate ventilation Adequate ventilation Inadequate ventilation

Continuous Zone0 (@ Zone0 @ Zone0 @ Zone0 @

Primary Zone1 @ Zonel ® Zone1(46) Zonel

Secondary Zone?2 Zonel Zone2 ©® Zonel®

1) Location of acontinuous or primary grade source within an enclosed area is not acceptable practice and shall be avoided.

2) Location of an enclosed area without overpressure protection in a Zone 0 is not acceptable practice and shall be avoided.

3) Normally the area classification will apply to the complete area. However, if the areaislarge with a small source of release and with efficient, local
ventilation, the source may not influence the classification of the complete area.

4) Theenclosed areamay be classified as Zone 2 if the only opening is agastight, self-closing door, which is opened infrequently. The enclosed area shall
be ventilated at a higher pressure than the outside area. Loss of ventilation shall be alarmed at a manned control station.

5) Theenclosed area may be classified as non-hazardous if the only opening is a gas tight, self-closing door, which is opened infrequently. The enclosed
areashall be ventilated at a higher pressure than the outside area. Loss of ventilation shall be alarmed at a manned control station.

6) Theenclosed areamay be classified as non-hazardousiif the access is fitted with an air lock. The enclosed area shall be overpressure ventilated. Loss of
ventilation shall be alarmed at amanned control station. See Sec.4 C300 and Sec.4 C400 for requirements for ventilation and Sec.4 C600 for require-
ments for air locks.

7)  Any openingsin enclosures containing an internal source shall be regarded as a source of release to adjacent areas. The classification of the external area

shall be based on the grade of release within the enclosure. Where relevant, the zone classification may be reduced per 4 and ©), depending on the type

of door fitted. The zone dimension shall be based on the largest hazard radius of all internal sources, measured from the edges of the opening.

104 For definition of Grade of release, reference is made to
IP15.

C 200 General requirementsfor mechanical ventilation
systems

201 See DNV-0S-D101 for genera requirements for venti-
lation systems (e.g. capacity, functionality, penetrations etc.)

202 See Sec.3 for requirement for location of air intakes.

203 See DNV-0OS-D301 for requirements for gas detection
in ventilation air intakes and outlets.

204 Ventilation systems for hazardous areas shall be sepa-
rate from ventilation systems for non-hazardous areas.

205 Hazardous enclosed spaces shall be ventilated with un-
derpressure in relation to adjacent less hazardous locations.
Fans shall be interlocked to ensure outlet fan is engaged prior
to inlet fan, and ventilation failure shall initiate alarm at a
manned location. Fans shall be designed to minimise the risk
of sparks occurring.

206 Inlet and outlet ventilation openings shall be arranged to
provide efficient ventilation in relation to the location of equip-
ment and sources in the area.

207 Ventilation inlet ducts passing through a more hazard-
ous areathan the ventilated space shall be operated at overpres-
surein relation to the hazardous area.

208 The outlet air from hazardous spaces shall be routed
through separate ductsto outdoor areawhich, in the absence of
the considered exhaust, is of the same or |lesser hazard than the
ventilated space.

209 Theoutlet ducts and the areain vicinity of the discharge
point shall have the same area classification as the ventilated
space. The dimension of the hazardous zone at outlet shall not
be less than the zone dimensionsin open air for the largest sin-
gle source within the enclosed space.

C 300 Supplementary requirementsfor overpressure
protection of enclosed spaces

301 Any enclosed non-hazardous space containing ignition
sources and located in Zone 1 and Zone 2 areas shall be main-
tained at overpressure. Ventilation intakes shall be locatedina
safe area. See adso Table C1. Note certain limitations on ar-
rangement given in Sec.3.

302 Alarmsand isolation of ignition sources shall beinitiat-
ed on detection of an explosive atmosphere adjacent to the ven-
tilation air inlets, in accordance with the shut down philosophy
for the unit or installation. The ventilation system shall be suit-
ableto:

— maintain at least 50 Pa overpressure with respect to the ex-
ternal hazardous area when all penetrations are closed

— maintain an outward air flow through all openings (single
or multiple penetrations) of the enclosed space.
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303 Failure of overpressure ventilation shall be alarmed at a
manned |ocation. Alarm delay of up to 30 seconds may be ap-
plied to minimise spurious alarms when doorsare intentionally
opened.

Guidance note:

The design of doors should take account of differential pressures
between spaces, such that personnel can easily open doors with-
out hazard.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

304 An enclosed space shall be purged (typically minimum
5volumetric air changes) and verified as gas free before uncer-

tified electrical equipment or other ignition sources are ener-
gised after loss of overpressure.

C 400 Lossof ventilation in hazardous areas dependent
upon mechanical ventilation

401 Immediate remedial action to restore ventilation shall be
taken upon identified loss of mechanical ventilation in hazard-
ous areas.

402 Ignition sources shall be isolated where ventilation can-
not be restored within a short time, or if gasis detected during
ventilation failure. See Table C2 for a summary of protective
measures to be taken in the event of ventilation failure.

Table C2 Summary of protective measuresto betaken in the event of failure of ‘adequate ventilation’ or ‘overpressure ventilation’
(Thetableisbased on |EC 61892-7, paragraph 8.5.2 and | P 15 paragraph 6.6.1 and 6.6.3.).

Classification of equipment or other electrical sources
Classification of area in the | Apparatus suitablefor usein : : Non- Ex-certified electrical equip-
event of failure of ventilation Zonel Apparatus suitable for usein Zone 2 ment or other ignition sources
Required protective measures
Zone16) No action necessary — Alarm? — Alam?
— Immediate, planned actiontore- |— Immediate, planned action to re-
store pressurisation store pressurisation
— Programmed trip of ignition sourc- | — Automatic trip of ignition sourc-
esif ventilation cannot be readily eswithin asuitable time delay 3
restored or if significant concentra- | — Immediate, automatic trip of ig-
tion of flammable gasis detected 4 nition sourcesif flammablegasis
detected 4
Zone 2 No action necessary No action necessary Asfor Zone 2 apparatusin Zone 1
area

2) Theaarm may be delayed by up to 30 sto minimise spurious alarms.

to 30 minutes may be acceptable to allow action to restore ventilation.

5)  For loss of dilution ventilation, see Sec.4 C503.

1) Thisequipment shall only beinstalled in a non-hazardous area, which is protected by overpressure ventilation during normal operations.

3) Theactual trip may be initiated manually if an automatic trip function would jeopardise the safety of the installation. A suitable time delay, typically 15

4)  Thetrip may be manual or automatic. Trip on gas detection applies when detection is either within the area or in the immediate vicinity.

6) Therequirements for zone 1 apply to non-hazardous areas exposed to accidental gas release too.

C 500 Dilution ventilation

501 Enclosed areaswith internal source(s) of release may be
defined as non-hazardous provided that ventilation is sufficient
to ensure that the release is immediately diluted below flam-
mable limits.

Guidance note:

The ventilation rate should be based on calcul ation using the total
release rate from all primary grade sources together with the rate
from the largest secondary grade source. A safety factor of 4
should be applied in the calculations, (i.e. aming for < 25%
LEL).

---e-n-g---of---G-u-i-d-a-n-c-e---n-o-t-e---

502 The ventilation system providing dilution ventilation
shall be provided with 2 times 100% fan capacity. One fan
shall be driven from the emergency source of power, in areas
containing ignition sources that can not be removed instanta-
neously.

503 The ventilation system shall be suitable to avoid stag-
nant areas, and flow of ventilation air shall be continuously
monitored.

504 Non-Ex-certified electrical equipment and other ignition
sources shall be isolated immediately upon failure of ventila-
tion, or upon gas detection > 20% LEL, unless such shutdown
can cause escalation of the danger, in which case suitable
alarms shall be given in control room and other essential loca-
tions which may need to provide immediate action.

505 See IP 15, paragraph 8.8 for requirements for dilution
ventilation of a gas turbine enclosure.
C 600 Air locks

601 The requirements for air locks apply when they are in-
stalled to prevent smoke or gas ingress.

602 Air locks shall consist of gas tight steel bulkheads and
gas tight self-closing doors spaced at least 1.5 m and not more
than 2.5 m apart.

603 Theair lock shall be mechanically ventilated at a posi-
tive pressure against the adjacent hazardous area or outside at-
mosphere.

604 Theair lock shall asaminimum be classified as zone 2.

C 700 Ventilation of battery compartments

701 Ventilation arrangement for battery compartments shall
be in accordance with Rules for Classification of Ships, Pt.4
Ch.8 Sec.2.

D. General Categorisation of Sources of Release

D 100 General

101 Appendix A givesguidancefor general categorisation of
sources of release based on definitionsin Sec.4 B100.

102 Further guidanceis available from IP 15 Sec.5.

DET NORSKE VERITAS




Offshore Standard DNV-0S-A101, January 2001
Sec.4 — Page 17

E. Extent of the Hazar dous Zone

E 100 General

101 The extent of the hazardous area depends on the rate of
release, ventilation conditions, and fluid properties.

102 The extent of the hazardous area shall be based on guid-
ance in recognised standardslisted in Table AL

103 SeeSec.7for additional requirementsfor production and
storage units and Sec.8 for criteriafor drilling units.

Guidance note:

Where astandard quotes adiscrete distance for the extent of haz-
ardous area, this should be evaluated taking account of the source
of release and the overall hazard involved.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---
104 Wherethereisapotential for largereleases, the extent of

the zone shall belarger than the boundary of 50% L EL concen-
tration.

F. Electrical Installationsin Hazar dous Areas

F 100 General requirements

101 Electrical equipment and cables installed in hazardous
areas shall be limited to that necessary for operational purpos-
€s.

102 All electrical installations in hazardous areas shall com-
ply with the requirements of the relevant DNV standard for
electrical systems and equipment.

103 Electrica equipment with temperature Class T3 (maxi-
mum 200 °C) shall be used when hydrocarbon gases give rise
to hazardous areas.

104 Warning signboards shall be fitted, either easily visible
from the hazardous areas and of size about 600 x 400 mm with
letters of height about 30 mm, or smaller signboards at each
socket outlet in or adjacent to the hazardous areas, with text,
eg.

PORTABLE ELECTRICAL EQUIPMENT SUPPLIED BY
FLEXIBLE CABLES SHALL NOT BE USED IN AREAS
WHERE THERE IS GAS DANGER.

105 A warning signboard shall be fitted at each connection
for welding apparatus outside of the engine room, with text,
eg.

WELDING APPARATUS SHALL NOT BE USED OUT-
SIDE THE ENGINE ROOM, UNLESS THE WORKING
SPACE AND ADJACENT SPACES ARE GAS-FREE.

Connections for wel ding apparatus shall normally not be locat-
ed in hazardous areas.
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SECTION 5
EMERGENCY SHUTDOWN (ESD) PRINCIPLES

A. General Requirements

A 100 Objectives

101 The provisions of this section aim to ensure that shut-
down systems are provided as suitable and effective to safe-
guard personnel and plant against hazardous events on the unit
or installation.

A 200 Application

201 Theserequirements shall be applied to al offshore units
or installations having direct operational contact with hydro-
carbons.

202 Therequirements of DNV-0OS-D202 apply to the emer-
gency shutdown system.

A 300 Definition
301 Anemergency shutdown system comprises:

— manua input devices (push buttons)
— interfaces towards other safety systems, ase.g.:

— fire detection system

— gasdetection system

— aarm and communication systems
— process shutdown system

— drilling and well control system
— firefighting systems

— ventilation systems

— acentral control unit receiving and evaluating signalsfrom
the manual input devices and the interfaced systems, and
creating output signals to devices that shall be shut down
or activated. The ESD central shall include a device pro-
viding visual indication of initiated inputs and activated
outputs and alocal audible alarm

— output actuators ase.g. relays, valvesand dampers, includ-
ing status indicators

— signal transfer lines between the ESD central and all input
devices, interfaced systems and output actuators

— power supply.

A 400 Basic provisions

401 TheESD system shall be designed so that therisk of un-
intentional shutdown caused by malfunction or inadvertent op-
eration is minimised.

402 TheESD system shall be designed to allow testing with-
out interrupting other systems onboard.

403 The ESD system shall have continuous availability RO
as defined in DNV-0S-D202, Sec.2 B.

404 The ESD centra control unit shall be located in a non-
hazardous and continuously manned area.

405 The ESD central control unit shall be powered from a
monitored Uninterruptible Power Supply (UPS) capable of at
least 30 minutes continuous operation on loss of its electrical
power supply systems. The UPS shall be powered from both
the main and the emergency power system.

B. Safety and Shutdown Philosophy

B 100 General

101 The philosophy shall comprise functional requirements
for the safety systems upon detection of an abnormal condi-
tion. The fail-safe functionality for the safety systems shall be
included.

102 The philosophy document shall indicate actions to:

— limit the duration and severity of the incident

— protect personnel exposed to the incident

— limit environmental impact

— facilitate escape, muster and evacuation, as necessary.

103 Inter-relationships and requirements for the following
systems shall be addressed:

— emergency shutdown system

— fire and gas detection system

— process shutdown system

— drilling and well control systems

— aarm and communication systems

— activefirefighting systems

— ventilation systems

— energy sourcesand associated utilitiesrequired to drive es-
sential and emergency functions.

C. Fail-Safe Functionality

C 100 General

101 Upon failure of the shutdown system, all connected sys-
tems shall default to the safest condition for the unit or instal-
lation.

102 The safest conditions for the systems onboard shall be
defined. The safest conditions defined in Table C1 shall nor-
mally apply. Deviation from the requirements of Table C1
shall bejustified.
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Table C1 Safest conditions and corresponding output circuit configuration

System Safest condition in case of failure to the shut- — : :
down system Output circuit configuration

Process plant including associated utilities Shut down NE
Drilling system Operationa NDE
Fire pump drivers Operational

Failure of the control system shall lead to the NDE

start of the unit

Electrical power generation, including required auxiliary
systems, for units not dependent upon active position keep- Shut down 2) NE
ing
Electrical power generation, including required auxiliary . 2
systems, for units dependent upon active position keeping Operational 2 NDE
Uninterruptible power supplies for power generation, con- : 2
trol and safety systems Operational 2 NDE
Propulsion and steering for units not dependent upon active 2
position keeping Shut down 2 NE
Propulsion and steering for units dependent upon active po- :
Siti é)n keeping 9 P P P Operationa NDE
Turret locking and turning systems 3)
Utility systemswhich do not affect essential functions Shut down NE

1) SeeDNV-OS-E101 for further details.

NDE = normally de-energised NE = normally energised

2) Someinstallations may have multiple operational modes; e.g. storage unitsintended to transport crude oil to port. In such cases, the safest conditions for
each operational mode shall be identified and implemented (e.g. through facilities for by-pass of high level ESD trips during transit).

3) A detailed study of the different failure modes shall be required for installations that depend on the ability to release or rotate turret. Effects of torque from
mooring lines, friction, design limitations on fluid transfer systems and fairleads etc. will need to be addressed.

103 Inthe context of this section, ‘circuit’ is defined as any
signal transfer facility, e.g. electrical, pneumatic, hydraulic,
optical or acoustic.

104 Failuresto be considered for the shutdown system shall
include broken connections and short circuits on input and out-
put circuits, loss of power supply and if relevant loss of com-
munication with other systems.

105 A normally energised (NE) circuit isacircuit where en-
ergy ispresent ase.g. afloating electrical current or pneumatic
or hydraulic pressure when the circuit is not activated by the
shutdown system.

106 A normally de-energised (NDE) circuit is a circuit
where energy isnot present when the circuit is not activated by
the shutdown system.

107 For ashutdown system with only NE outputs, all inputs
shall be NE.

108 For a shutdown system with one or more NDE outputs,
all inputs able to activate a NDE output shall be NDE.

109 All NDE input and output circuits shall be monitored for
broken connection and short circuit.

D. Protection Systems and Shutdown L ogic

D 100 General

101 Shutdown shall be executed in apre-determined, logical
manner to meet the objectives defined in Sec.5 B. Definition of
the logic and required response time shall include considera-
tion of interactions between systems and dynamic effects, e.g.
for process plant.

102 A shutdown logic shall be implemented to determine the
response to different degrees of emergency or upset condition.
The shutdown logic should be as ssmple as possible. The shut-
down logic givenin Fig.1 shall be applied as abasis with addi-
tional due recognition of installation specific requirements.

103 Mobile Drilling Units

See Sec.8 for simplified alternatives applicable to mobile drill-
ing units.
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Gas detection within control stations
with essential equipment (e.g.
CCR), which is energised after trip
of overpressure ventilation

Abandon platform shutdown

Manual push-button. Trip
to override shutdown timer

Systems that remain active after APS are:
- navigation aids (marking lights with
integral batteries)

Manual push-button to
initiate evacu?tion

emergency lights with integral
batteries

- fire pumps, if running

Manual push-button

Gas detection in non-
hazardous, safe area
- 25% LEL gas
detection in air inlet to
non- hazardous area

ESD high level
A 4 A 4

Initiate APS alarm

Close SCSSSV*
Initiate process blowdown

Timer based shut down of:
ESD, PSD and BOP control system
fire and gas systems
alarm and communication systems.
emergency power sources
- inhibit start of fire pumps.
Timer duration to allow controlled shutdown,
muster and evacuation

Gas detection in cooling or heating medium
system

Manual push-button

Fire and gas detection in
hazardous area

Start fire pumps
Activate fire <
protection systems

ESD low level v v

Initiate ESD alarm

Start emergency generator (if safe)

Trip ventilation in areas affected by gas
detection and any ventilation systems not
monitored by gas detection

Shut down main and auxiliary power

generation

Isolate non-essential, non-ex equipment
Facilities to make drilling operations safe can
remain active, if unaffected by gas. The same
applies to cranes. Systems required for position
keeping etc. may require to be tripped manually

Manual push-button

Critical utility upsets, e.g.:
KO drum LAHH
Low instrument air pressure (LALL)
- Low hydraulic oil pressure (PALL)
(riser, subsea or wellhead control)

Total process shutdown

*Surface controlled sub sea shutdown valve

Figurel
Outline of emergency shutdown logic

Initiate ESD alarm

Shut down fuel gas supply, switch to
liquid fuel

Close riser ESD valves
Stop offloading, alarm shuttle tanker

- Automatic or manual blowdown

Isolate uncertified ignition sources
(Welding sockets, temporary equipment etc. should be
isolated on unconfirmed, low level gas detection)

\ 2/ v
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104 Shutdown shall not result in adverse cascade effects,
which depend on activation of other protection devices to
maintain aplant in asafe condition. The shutdown system shall
be designed to ensure that any ongoing operations can be ter-
minated safely when a shutdown is activated.

105 Shutdown shall not require unrealistically quick, unde-
pendable or complex intervention by the operator.

106 Shutdown on ahierarchical level shall automatically in-
clude shutdowns on lower levels.

107 The process protection system and shutdown logic shall
be based on guidance given in API RP 14C or SO 10418.

108 Shutdown shall initiate alarm at the control station. The
initiating device and operating status of devices affected by the
shutdown action shall be indicated at the control station, (e.g.
valve position, unit tripped, etc.).

109 Gas detection shall initiate alarm in the crane cabin.
Non-operationa cranes shall be automatically de-energised if
hydrocarbon gas is detected in the vicinity of the crane. Oper-
ational cranes shall be subject to manual isolation of uncerti-
fied electrical equipment and other ignition sources.

110 Personnel lifts, work platforms and other man-riding
equipment shall be designed to enable safe escape after an
emergency shutdown, e.g. by controlled descent to an access
point on alower level.

111 Systemswhich are not permanently attended during op-
eration, and which could endanger safety if they fail, shall be
provided with automatic safety control, alert and alarm sys-
tems.

112 Plants that are protected by automatic safety systems
shall have pre-alarms to alert when operating parameters are
exceeding normal levels.

113 The shutdown command shall not be automatically re-
set. Significant shutdown devices, (e.g. wellhead valves, riser
ESD valves) shall be reset localy following recognition and
reset at the main control room.

E. Automatic and M anual Shutdown

E 100 General

101 Shutdowns shall normally be automatically initiated,
however solely manually initiated actions may be provided
where automatic action could be detrimental to safety, e.g. dur-
ing drilling and dynamic positioning.

102 Alarm for manual initiation shall be clear, and shall be
readily identifiable at a permanently manned control station.
The operator must have sufficient time to acknowl edge and ex-
ecute shutdown before an incident escalates. Manual activa-
tion shall be simple and quick to operate.

103 Inall shutdown systems, it shall be possible to manually
activate al levels of shutdown at the main control station.

104 Other manual shutdown buttons shall be located at stra-
tegic locations on the unit or installation. Locations indicated
in Table E1 may be used as guidance.

Table E1 L ocation of push buttons for manual shutdown

Shutdown level Location of push-button
Abandon platform | — main and emergency control rooms
(APS) — muster stations, lifeboat stations and heli-
copter deck
— bridge connections between platforms
Asfor APS, plus:
Emergency shut- |— process control room
down — driller’scontrol cabin
(ESD) — exitsfrom process, drilling, wellhead, riser
areas etc.
— daong main escape routes
Process shutdown | — main control room
(PSD) — process control room
— exitsfrom process, drilling, wellhead, riser
areas etc.
— daong main escape routes
Manually activat- | Readily available for usein all normally
ed cal point manned areas
(MAC)

It may be appropriate to limit the number of field installed pushbuttons for
lower level trips (e.g. for PSD) in order to avoid confusion about their use.

105 For mobile offshore drilling units the arrangement shall
as aminimum comply with IMO MODU Code Sec. 6.5.

F. Certification of Electrical Equipment for Use
in an Emergency

F 100 Genera

101 Thefollowing systems shall be operable after APS shut-
down:

— emergency lighting, for half an hour at:

— every embarkation station on deck and over sides

— in al service and accommodation aleyways, stair-
ways and exits, personnel lift cars, and personnel lift
trunks

— in the machinery spaces and main generating stations
including their control positions

— inall control stations and machinery control rooms

— blowout preventer control

— genera darm

— public address

— battery supplied radio-communication.

102 Electrica equipment left operational after APS shut-
down shall be certified for operation in zone 2 areas with the
exceptions given in 104.

103 Electrical equipment located in non-hazardous areas
which isaffected by agasrelease, and left operational after gas
detection shall be certified for zone 2, with the exceptions giv-
enin 104.

104 Safety critical, uncertified electrical equipment may be
left operational after ESD or gas detection affecting its area of
location, provided that:

— theventilation to the room where the equipment is located
isisolated

— gas detectors are installed in the room where the equip-
ment is located

— facilitiesfor manual shutdown of the equipment are avail-
able according to E102.

Guidance note;
Similar principles may be applied to the fire pump arrangement.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---
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SECTION 6
ESCAPE AND COMMUNICATION

A. General

A 100 Objectives

101 The design of the unit or installation shall include ade-
quate and effectivefacilitiesfor safe and controlled emergency
response during defined accidental events. Thisincludes:

— routes which alow personnel to escape from the immedi-
ate effects of ahazardous event to aplace of temporary ref-
uge

— provision of temporary refuge for the time required for in-
cident assessment and controlled evacuation

— rescue of injured personnel

— safe evacuation of the unit or installation.

A 200 Application

201 Requirements for emergency response strategy, rescue
and evacuation means and safety equipment are not included
in this standard. Relevant flag state requirements for flagged
units and/or coastal state requirements shall be applied.

202 The provisions of this section are provided as minimum
requirements, and should be supplemented where appropriate,
on the basis of an overall safety evaluation.

B. Escape Routes

B 100 Principles

101 Safe, direct and unobstructed exits, access, and escape
routes shall be provided from all normally manned areas of the
unit or installation to temporary refuge, muster areas and em-
barkation or evacuation points.

102 All regularly manned areas shall be provided with at
least two exits and escape routes, separated as widely as prac-
ticable such that at least one exit and the connected escape
route will be passable during an accidental event. Escape
routes shall normally be provided on both sides of the unit or
installation.

Guidance note:

Dedicated escape routes need not necessarily apply to very infre-
quently manned areas, e.g. which are subject to structural inspec-
tion only, where suitable arrangements can be made with
temporary access facilities (e.g. scaffolding etc.).

Single exits may be acceptable from small access platforms,
rooms and cabins with low vulnerability to the location or room
or the exit area.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

B 200 Sizing

201 Escape routes shall be of suitable size to enable quick
and efficient movement of the maximum number of personnel
who may require to use them, and for easy manoeuvring of
fire-fighting equipment and use of stretchers.

B 300 Walkways, stairs, laddersand lifts

301 Any necessary changesin elevation along escape routes
shall be by stairs. Ladders may only be accepted where it is
clearly not practicable to install stairs, and only for use by a
very limited number of personnel in an emergency.

302 Liftsshall not be considered as an emergency means of
escape.

303 All escape route doors shall be readily operable in the
main direction of escape and shall not be a hazard to personnel
using the escape route outside. Doors from cabins and small
officesare excluded from thisrequirement. Dead end corridors
greater than 7 m in length shall be avoided.

304 The surfaces of decks, walkways, platforms, stairs and
ladder rungs etc. shall be non-dip, and designed for drainage
and easy cleaning of contaminants like mud and oil, whererel-
evant.

B 400 Escapefrom machinery spaces category A

401 Two means of escape shall be provided from every ma-
chinery space of category A.

402 Wherethe machinery spaceisbelow open deck level the
means of escape shall be according to the following:

a) Two sets of steel ladders separated as widely as possible,
leading to similarly separated doorsin the upper part of the
space, which give access to the open deck. One of these
ladders shall normally provide continuous fire shelter
from the lower part of the space to a safe position outside
the space. Fire shelter shall be of suitably insulated steel,
with a self-closing door at the lower end.

b) One steel ladder leading to a door in the upper part of the
machinery space which gives access to the open deck, and
additionally, a steel door located in alower part of the ma-
chinery space and separated from the ladder. The lower
door shall be operable from both sides and shall lead to a
safe escape route from the lower part of the space to the
open deck.

B 500 Railingsand barriers

501 Railings and other barriers shall be designed with suffi-
cient strength, height and arrangement such that personnel are
protected from falling either overboard or more than 0.8 m to
alower deck level.

C. Muster Areas

C 100 All muster areas

101 Easily accessible muster areas shall be clearly defined
on the unit or ingtallation. All muster areas shall be located
with direct and ready access to survival craft or other life-sav-
ing appliances.

102 All muster areas shall be suitably sized to enable effi-
cient accounting of personnel and donning of personal protec-
tive equipment. Areas shall be suitably arranged to enable
movement of stretchers.

103 Muster areas shall be provided with suitable protection
and facilities, including lighting and communications, for use
in identified accidental events.

D. Emergency Lighting

D 100 Specificrequirements

101 All manned areas on the unit or instalation shall be
equipped with emergency lighting, which is supplied from the
emergency source of power. The illumination level shall be
sufficient to ensure that necessary emergency response ac-
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tions, including reading of signsand layouts, can take place ef-
ficiently.

102 Escape routes, access routes and exit points shall be
marked and illuminated so they are readily identifiable in an
emergency.

103 Muster areas, embarkation areas, launching arrange-
ments and the sea below life saving appliances shall be ade-
quately illuminated by emergency lighting.

E. Marking and Warning Signboards

E 100 General

101 Signs and marking shall be provided along escape
routes, showing exit points and the direction to muster aress,
embarkation areas and means of escape to sea. Signs shall be
provided in sufficient numbersto bevisible from any regularly
manned area on the unit or installation.

102 Main escape routes shall be marked or painted to make
them conspicuous and avoid blockage by portable equipment
and supplies.

103 Fire fighting equipment shall be marked as required in
DNV-0S-D301.

E 200 Marking of unit or installation and helicopter
deck

201 The name of the unit or installation shall be marked on
all sides and shall be easily visible in daylight and at night.

202 Marking of theunit or installation shall bein accordance
with relevant national and international regulations. The re-
quirements of the International Regulations for Preventing of
Collision at Sea (COLREG) apply to navigation lights and
sound signals for mobile unitsin transit.

203 Hdicopter decks and obstructions to helicopter opera-
tions shall beilluminated and marked in accordance with rele-
vant national or international regulations. The standards issued
by International Civil Aviation Organisation shall apply where
other, specific requirements have not been agreed.

E 300 Safety plansand warning signboards

301 Orientation and safety plans shall be strategically locat-
ed at mgjor circulation points on the unit or installation (e.g.
near the main stairways). The safety plans shall contain thefol-
lowing information:

— planview of each level of the unit or installation
— escape routes and muster areas

— embarkation areas and means of evacuation

— means of escape, life rafts, ladders etc.

— location or personal protective equipment

— location of push-buttons for alarm and shutdown.

302 Areas for storage of flammable, radioactive, explosive
or otherwise hazardous substances shall be marked with appro-
priate warning signboards.

303 Entrances to enclosed spaces where there is a danger of
asphyxiating or toxic atmosphere shall be marked with appro-
priate warning signs.

304 Self-closing doors between areas with different area
classification shall be fitted with signboards. See IEC 61892-
7, paragraph 4.6.4 for details.

305 Warning signboards shall be fitted at openings direct to
sea.

F. Communications and Alarms

F 100 Objectives

101 Communication and alarm systems shall be provided to
alert all personnel on board, at any location, of an emergency.
The systems shall be suitable to provide instructions for emer-
gency response.

F 200 Déefinitions
201 Anaarm system comprises:

— manua alarm input devices

— input lines from detector and shutdown systems

— aarm central unit receiving and evaluating input signals
and creating output signals to alarm sounding devices

— aarm sounding devices such as bells, flashing lights and/
or loudspeakers

— power supply.

F 300 General requirements

301 Alarms initiated from the following systems shall be
provided where relevant:

— genera emergency or muster

— fire detection

— hydrocarbon gas detection

— toxic gas (e.g. Hydrogen sulphide) detection

— fire extinguishing medium release (CO? or other gases
with lethal concentrations)

— power-operated watertight door closing

— machinery fault detection.

302 All alarms shall be indicated visually and audibly in the
control centre.

303 A philosophy shall be established asto which alarmsare
broadcast to the entire unit or installation and whether this
should occur automatically or not.

304 The alarm system may be combined with the public ad-
dress system, provided that:

— aarmsautomatically override any other input

— volume controls are automatically set for alarm sounding

— all parts of the public address system (e.g. amplifiers, sig-
nal cables and loudspeakers) are made redundant

— redundant parts are located or routed separately

— all loudspeakers are protected with fuses against short cir-
cuits.

305 Theaarmsshall beclearly audibleat all locations on the
unit or installation, and shall be easily distinguishable. If noise
in an area prevents the audible alarm being heard a visible
means of alarm shall be provided.

Guidance note:

See IMO Resolution A.830(19) Code on Alarms and Indicators,
1995 for details on priorities, grouping, locations and types, in-
cluding colours, symbols etc.

Nationa authorities may have specific requirements deviating
from the IMO Resolution. These will normally be acceptable for
classification purposes.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

306 Alarmtoareaswhich arenot regularly manned (e.g. cof-
ferdams, tanks) may be covered by procedural precautions,
€.g. using portable radios.

307 Activation of the general alarm shall be possible from
the main control stations, including navigation bridge and ra-
dio room.

308 Inaddition tothe alarm systems, atwo-way communica
tion system shall be provided for transmittal of alarm, instruc-
tions and information between those who may require them.

DET NORSKE VERITAS



Offshore Standard DNV-0OS-A101, January 2001
Page 24 - Sec.6

309 Thealarm and communication system shall be connect- 310 Requirements for alarms in connection with watertight
ed to an UPS with capacity of 1 hour supply. The UPSshall be  doors and release of hazardous fire extinguishing medium are
powered from both the main and emergency sources of power.  givenin DNV-0OS-C301 and DNV-OS-D301.

311 Theaarm system shall be regularly tested.
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SECTION 7
SPECIAL PROVISIONS FOR PRODUCTION AND STORAGE UNITS

A. General

A 100 Introduction

101 In addition to the provisions given elsewhere in this
standard, the following requirements apply specially for float-
ing production and/or storage units.

102 For general arrangements of ship shaped units, see to
Rules for Classification of Ships, Pt.5 Ch.3. The following ar-
eas are covered by this reference:

— arrangement of access and openings to spaces and tanks

— guardrails and bulwarks

— cofferdams and pipe tunnels

— equipment in tanks and cofferdams

— gas freeing and venting of cargo tanks (arrangement and
location of P/V valves)

— ventilation system within the cargo area

— inert gas plants

— crude oil washing arrangements.

B. Arrangement

B 100 General

101 The unit shall be oriented to provide efficient natural
ventilation of hazardous areas, and safeguard areas important
to sefety.

102 The production plant shall belocated and protected such
that an incident within the process area will not escalate to the
cargo tanks, e.g. located outside the cargo tank area, or on a
deck elevated above the cargo tank deck.

103 Pressurised processing plant shall normally not be locat-
ed within the main hull.

104 Requirements given in IMO instruments applicable for
oil tankers, gas carriers etc. may be applied to special designs
or issuesthat are not addressed in these standards.

105 Design and location of structures, equipment and con-
trols shall take account of the motion of the unit and the possi-
bility of green sea.

106 To ensure satisfactory operation in all weather condi-
tions, ventilation inlets and outlets for rooms with essential
equipment shall be located in such positions that closing appli-
anceswill not be necessary. Such rooms are machinery spaces,
emergency generator room, switchboard rooms and control
stations.

Guidance note:

Basis for determining acceptable locations for ventilators as
mentioned above should be an examination of the extent green
sea for the unit. For areas clearly not affected by green sea, e.g.
at the top of the bridge, documentation for location of the inlets
and outlets will not be necessary.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

B 200 Processand cargo tank decks

201 The space between process deck and cargo tank deck
shall be designed to allow easy accessfor operation, inspection
and maintenance, and shall be sufficiently open to allow effi-
cient natural ventilation and possibility of fire fighting. This
normally implies an elevation of 3 m or more above cargo tank
deck.

202 Theprocessdeck shall be provided with suitable process
drainage and bunding for operational and accidental spillage
collection. Drainage shall prevent large ail spillsand firewater
from impairing escape routes or spreading to cargo tank deck.

203 Thecargo tank deck should not be used asalaydown ar-
ea. In cases where this limitation is not practicable, the tank
deck shall be provided with adequate impact protection against
dropped objects. Precautions shall also be taken to avoid spark
generation in gas hazardous area.

B 300 Risersand piping

301 Where practicable, high-pressure hydrocarbon piping
shall be routed such that jet or spray fires will not impinge di-
rectly onto the cargo tank deck. Where necessary, the cargo
tank deck shall be adequately protected against such fires.

302 Risers shall be located to avoid impairment from me-
chanical damage, fire and explosion. This can be achieved by
| ocating riserswithin main structures or by provision of protec-
tion structures, riser guide pipes etc.

303 Pig launchers and receivers shall be located in open,
well-ventilated areas with the opening directed outboard, away
from pressurised or other critical equipment, where practica-
ble.

Guidance note:

Specia consideration must be given where design involves a
submerged turret production (STP) type solution, where pig
launcher or receiver and ESD valves may be located in an en-
closed space.

---e-n-0---of---G-u-i-d-a-n-c-e---n-o-t-e---

304 Offloading systems shall be located at a safe distance
from accommodation spaces, air inlets, and equipment impor-
tant for safety. Special consideration shall be given to protec-
tion of systems important for safety in the event of collision
with shuttle tanker.

B 400 Entrancesand openings

401 Entrances and openings to accommaodation spaces, ma-
chinery spaces, service spaces and control stations shall be fit-
ted with air locks, where they are on the facing bulkhead or
within 3 m of the cargo or processing area.

402 Thefollowing apply to boundaries facing the tank area:

a) Gastight, bolted plates for removal of machinery may be
fitted in such boundaries. Signboards giving instruction
that such plates shall be kept closed unless the unit is gas-
free shall be posted nearby.

b) Windowsin the navigation bridge may be accepted on the
conditions that the windows are of non-opening type and
provided with inner steel covers, or aternatively rated to
the same fire and explosion rating as the boundary.

B 500 Crude il storage area and cofferdams

501 Crude oil storage tanks shall not have a common bound-
ary with machinery spaces.

502 Cofferdams shall be provided between crude oil tanks,
slop tanks and adjacent non-hazardous areas (e.g. machinery
spaces and accommodation spaces). Cargo and ballast pump
rooms and ballast tanks can be accepted as cofferdams. Access
to the pump room entrances shall be from open deck.

503 Cofferdams shall be of sufficient size for easy access
and shall cover the entire adjacent tank bulkhead. Minimum
distance between bulkheads shall be 600 mm.
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504 Crudeoil tanks, slop tanks and enclosed spaces adjacent
to these tanks shall be arranged with suitable accessfor inspec-
tion of structural elements.

505 Where anon-hazardous space and a crude oil tank meset
ina"corner to corner" configuration, adiagonal plate or an an-
gle across the corner may be accepted as cofferdam. Such cof-
ferdams shall be:

— ventilated if accessible
— filled with a suitable compound if not accessible.

506 Fuel oil bunker tanks shall not normally belocated with-
in the cargo tank area. Such tanks may, however, be located at
forward and aft end of tank areainstead of cofferdams. Fuel oil
bunker in double bottom tanks situated under crude oil tanksis
not permitted.

507 Hatches, openings for ventilation, ullage plugs or other
deck openings for crude oil tanks shall not be arranged in en-
closed compartments.

508 The closing of deck openings for scaffolding wire con-
nections may be done by use of screwed plugs of metal or a
suitable synthetic material.

509 Anodes, tank washing machines and other permanently
attached equipment units in tanks and cofferdams shall be se-
curely fastened to the structure. The units and their supports
shall be able to withstand sloshing in the tanks, vibration and
other operational |oads

510 Selection of materialsfor moving parts or attachmentsin
tanks and cofferdams shall include due consideration to avoid-
ing spark-production in case of impact.

B 600 Sloptanks

601 At least two slop tanks shall be provided for collection
of ail contaminated water, primarily from water washing of oil
storage tanks.

602 Slop tanks shall be designed particularly with respect to
separation of water, oil and solids. Inlets, outlets, baffles or
weirs shall be arranged to avoid excessive turbulence and en-
trainment of oil or emulsion with the water.

603 The slop tanks may be used as drain tanks for open and
closed hazardous drains from the processing area. The liquids
shall be collected in an intermediate tank and pumped in closed
piping to the slop tanks. Where an intermediate tank is not
practicable, vent systems shall be designed to accommodate
the maximum gas release rate.

604 Back flow of inert gasfrom slop tanksto open hazardous
drain boxes shall be prevented by effective and reliable means
(e.g. double barriersincluding awater seal and level alarm).

605 Slop tanks or intermediate collection tanks shall be de-
signed to collect the maximum volume of liquid in any process
segment that may be encountered by open or closed drain sys-
tem.

B 700 Crude il pump roomsand pipetunnels

701 Submerged (deep well) crude pumps shall be used
where practicable, in order to limit risk of hydrocarbon leaks
in confined spaces. The requirements in 702 to 705 apply
where use of deep well pumps is not practicable.

702 The lower portion of the pump room may be recessed
into machinery and boiler spaces to accommodate the pumps.
Deck head of the recess s, in general, not to exceed one-third
of the moulded depth above the keel. In ship shaped units of
less than 25 000 tons deadweight, where it can be demonstrat-
ed that thisheight does not all ow satisfactory access and piping
arrangements, a recess up to one half of the moulded depth
above the keel may be acceptable.

703 Pipe tunnels are to have ample space for inspection of
the pipes.

704 Thepipesin pipetunnelsshall be situated as high as pos-
sible above the unit bottom. There shall be no connection be-
tween a pipe tunnel and the engine room (e.g. through pipes or
manholes).

705 Access to pipe tunnels is normally to be arranged from
the pump room, a similar hazardous space or from open deck.
Access opening from the cargo pump room shall be provided
with watertight closures.

B 800 Mooringsystems

801 Mooring systems, including winches, tensioners, chain
stoppers etc. should be located in open, non-hazardous areas.
Wherethisisnot practicable, specia precautions shall betaken
to ensure that such items do not become a source of ignition.

802 Chain lockers and chain pipes should be arranged in a
non-hazardous area. Where such location is not practicable,
permanent facilities for gas freeing (e.g. flushing or purging)
the chain lockers and chain pipes shall be provided.

803 The mooring system shall be arranged to minimise the
potential for damage to risersin case of failure during normal
operations or maintenance.

C. Hazardous Area Classification

C 100 General

101 These requirements are supplementary to general re-
quirements given in Sec.4.

C 200 Cargotank areas
201 Theullage spacein cargo tanks is defined as Zone 0.

202 The entire deck area above cargo tanks with adjacent
cofferdams and ballast tanks shall be classified asZone 1. The
Zonelistoextend 1.5 m above deck level, extend horizontally
from beam to beam, and longitudinally 3 m fore and aft of car-
go tanks or to the nearest gas tight fire wall.

203 The areaabove Zone 1 in cargo tank area shall be clas-
sified asZone 2. The Zone 2 shall extend aminimum of 1.5 m
above the Zone 1. On production units with process equipment
located above tank deck, the Zone 2 shall extend to the under-
side of the process deck. Areas with significant obstructionsto
ventilation, e.g. behind firewalls and superstructures, may re-
quire higher classification to Zone 1.

204 Cofferdams and ballast tanks adjacent to cargo tanks
shall be classified internally as Zone 2, due to the potential for
gas leakage through cracks. The air pipe outlet shall be classi-
fied as Zone 2 with aradius of 1.5 m. This classification shall
also apply to other ballast tanks that are interconnected with
ballast tanks located in hazardous area.

205 Pipe tunnels carrying hydrocarbons or with a common
boundary with cargo tanks shall be classified as Zone 1.

206 Gas venting systems connected to cargo tanks will give
rise to hazardous area, and the zone number shall be based on
consideration of the frequency of release. In general, the fol-
lowing principles shall apply:

— thetank venting system used during loading or unloading
is the source of a cylindrical hazardous Zone 1 with ara-
diusof 10 m

— the venting system used for thermal breathing (small ca-
pacity pressure or vacuum valves) isthe source of a spher-
ical hazardous Zone 1 with aradius of 5m

— for unconventional designs, the extent of hazardous areas
from cargo tank vent systems shall be based on the bound-
aries of 50% LEL concentration.
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Guidance note:

Consideration should be given to location of cargo tank vents
with respect to releases that may activate gas detectors or be a
hazard to personnel in the area.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

D. Equipment and Cablesin Hazardous Areas

D 100 Genera

101 Except for small spaces such as air-locks, paint stores,
battery rooms, etc. the lighting installation in hazardous en-
closed spacesisto bedivided between at |east two independent
circuits. One of the circuits may be emergency lights.

102 Electrical equipment in cofferdams, ballast tanks and
other spaces adjacent to crude oil tanks and pipe ducts for
crude oil isto be limited to that necessary for operational rea-
sonsonly.
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SECTION 8
SPECIAL PROVISIONSFOR DRILLING UNITS

A. General

A 100 Introduction

101 In addition to the provisions given elsewhere in this
standard, the following requirements apply specially for float-
ing drilling units.

B. Arrangement

B 100 General

101 Design and location of equipment shall take account of
motion of the unit and the possible effects of green sea.

B 200 Mooringsystems

201 Mooring systems, including winches, tensioners, chain
stoppers etc. should be located in open, non-hazardous areas.
Wherethisisnot practicable, specia precautionsshall betaken
to ensure that such items do not become a source of ignition.

202 Chain lockers and chain pipes should be arranged in a
non-hazardous area. Where such location is not practicable,
permanent facilities for gas freeing (e.g. flushing or purging)
the chain lockers and chain pipes shall be provided.

B 300 Moonpools

301 Moonpools shall have adequate scantling and stiffening
to avoid damage from impact from load handling.

302 For ship shaped drilling units, the moonpool for drilling
shall be surrounded by a cofferdam. However, upon special
consideration, cofferdams may be omitted in areas with an
equivalent arrangement of ballast water tanks, drill water tanks
etc., which are easily accessible for inspection immediately af-
ter being pumped out.

B 400 Production and well testing

401 Drilling units intending to utilise facilities for storage
and offloading of crude oil areto satisfy relevant requirements
for production and storage units.

402 Arrangement of areas for well testing equipment and
burner booms shall be given special attention. See Sec.3 for
genera requirements for arrangement and location of flares,
and Sec.4 and C for hazardous aress.

C. Hazardous Area Classification

C 100 Genera

101 These requirements are supplementary to genera re-
quirements given in Sec.4.

102 Typical drilling plants shall be classified in accordance
with requirementsin I[EC 61892-7 and IMO MODU Code sec.
6.2.

Guidance note:

The definitions of hazardous zonesin 200 to 400 are those given
inthe IMO MODU Code and are repeated here for ease of refer-
ence.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

C200 HazardousareasZoneO
201 Thefollowing shall be classified as Zone O:

a) Internal spaces of closed tanks and pipesfor activedrilling
mud, aswell as oil and gas products, e.g. escape gas outlet
pipes.

b) Spacesinwhichan oil or gasor air mixtureiscontinuously
present or present for long periods.

Guidance note:

Activedrilling mud is considered as being the mud in the system,
which is between the well and the final degasser discharge.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

C 300 HazardousareasZonel
301 Thefollowing shall be classified as Zone 1:

a) Enclosed spacescontaining any part of themud circulating
system that has an opening into such spacesand is between
the well and the final degassing discharge.

b) Enclosed spaces or semi-enclosed locationsthat are below
thedrill floor and contain apossible source of release such
asthetop of adrilling nipple.

¢) Enclosed spaces that are on the drill floor and which are
not separated by a solid floor from the spacesin a).

d) Inoutdoor or semi-enclosed locations, except as provided
for in b) the areawithin 1.5 m from the boundaries of any
openingsto equipment which is part of the mud systemsas
specified in 201, any ventilation outlets of Zone 1 spaces,
or any access to Zone 1 spaces.

€) Pits, ducts or similar structures in locations which other-
wise would be Zone 2, but which are arranged so that dis-
persion of gas may not occur.

C400 HazardousareasZone?2
401 Thefollowing shall be classified as Zone 2:

a) Enclosed spaces, which contain open sections of the mud
circulating system from the final degassing discharge to
the mud pump suction connection at the mud pit.

b) Outdoor locations within the boundaries of the drilling
derrick up to aheight of 3 m above the drill floor.

¢) Semi-enclosed locations below and associated with the
drill floor and outdoor |ocations bel ow the drill floor to the
boundaries of the derrick or to the extent of any enclosure,
which isliable to trap gases.

d) Outdoor locations below the drill floor and within aradius
of 3 m from apossible source of release such as the top of
adrilling nipple.

€) Theareas 1.5 m beyond the Zone 1 areas specified in 301
d) and beyond the semi-enclosed locations specified in
301 b).

f) Outdoor areas within 1.5 m of the boundaries of any ven-
tilation outlet from or accessto aZone 2 space.

g) Semi-enclosed derricks to the extent of their enclosure
above the drill floor or to a height of 3m above the drill
floor, whichever is greater.

h) Air locks between a Zone 1 and a non-hazardous area.

C 500 Drilling plant

501 Drilling mud transported in piping systems after the last
stage of degassing shall not normally be regarded as a source
for hazardous area. Consequently, mud pump rooms and mud
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mixing rooms are not normally classified hazardous unless
there are other sources in the area

502 Drilling fluid should be considered as hazardous when it
isflammable and is handled at temperatures above flash point,
e.g. due to high formation temperatures.

Guidance note:
For guidance on extent of hazardous area, see |P 15 Sec. 4.5.8.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

503 Outlets from drilling diverter line and overboard line
from kill and choke manifold shall be located at a safe distance
from potential sources of ignition.

Guidance note:

For guidance on extent of hazardous area, see APl RP 505 Sec.
11.16.1.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

504 If dataon expected flow rateisavailable, dispersion cal-
culations should be applied to identify the actual size of the gas
plume.

505 Whereacementing unitisused for well control (kill) op-
erations and may use active mud, the space containing the ce-
menting unit may require classification.

506 Areas containing well test equipment and associated
flowlines and burner arrangements shall be classified in ac-
cordance with the same general principles as for equivalent
production equipment.

507 The dedicated area for well test equipment and associ-
ated piping shall be indicated on area classification drawings
that shall include temporary test equipment.

508 Deck drainage systems shall be segregated from drains
from non-hazardous areas.

D. Electrical Installationsin Hazardous Areas

D 100 General

101 Electrical cables are as far as possible to be routed out-
side areas containing drilling mud.

102 Cables that necessarily will have to be so located that
they may come into contact with mud are to be constructed of
materials resistant to oil based mud.

E. Shutdown

E 100 General

101 International requirementsfor asimplified shutdown hi-
erarchy may be applied on agreement between yard and owner.
The principles of Sec.5 D remain applicable for areas that are
vulnerable to an emergency originating from plant for well
testing.

102 At least two emergency control stations shall be provid-
ed. One of the stationsisto be located near the drilling console
and the second station is to be at a suitable manned location
outside the hazardous areas.

103 Thecontrol stations are to be provided with:

— manually operated contact makers for actuating the gener-
al alarm system.

— an efficient means of communication between these sta-
tions and all manned locations vital to the safety of the
vessel.

— emergency shutdown facilities.

F. Escape, Evacuation and Communications

F100 General

101 At least one escape route from the drilling derrick and
fromdriller’ s cabin should lead directly to a safe place without
requiring personnel entry to the central drill floor area.
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APPENDIX A
CATEGORISATION OF SOURCES OF RELEASE

A. Categorisation

A 100 General

101 Note that the categorisation may require adjustment
based on the actual design of the component or frequency of
use. IP 15, Sec.5 provides guidance for typical process equip-
ment.

A 200 Continuous sources of release
201 Typical continuous sources of release:

internals of pressure vessels or storage tanks for flamma-
ble gas or vapours

process apparatus devel oping flammabl e gas or vapours
surface of flammable liquid

vent pipes which discharge continuoudly, for long periods
or frequently

internals of pits containing active mud.

A 300 Primary sourcesof release
301 Typical primary sources of release:

instrument and process vent pipes

relief valves outlets

pig receivers or launchers

pump and compressor seals (depending on design)
packed gland or seal of control valve

— sample points

— regularly used process drains (to open drain tundish)

— flexible pipes and hoses (depending on materials and de-
sign)

— ventilation openings from a Zone 1 area

— active mud in open gutters before final degassing

— shale shaker

— vent from drilling mud degasser system.

A 400 Secondary sources of release
401 Typica secondary sources of release:

— standard flanges, connections and valves

— pumps and compressors (depending on design)

— areas outside of Zone 0 or 1 if release point has varying
rates and frequency of release

— ventilation openings from a Zone 2 area

— béll nipple (drilling nipple)

— wireline stuffing box

— set-back drill pipeif coated with drilling mud

— gasvents from kill and choke manifold

— diverter vents from drilling BOP.

Guidance note:

Welded piping systems without flanges or other leak sources are
not regarded as sources of release.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---
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APPENDIX B
GUIDELINESFOR ILLUMINATION LEVELSAND BATTERY CAPACITY

A. lllumination Levels
A 100 General

confirmed with reference to the lighting design standard, the
defined accidental events and evacuation strategy for the unit

or installation.

101 Table Al gives guidelines for illumination levels and
battery capacity. The guideline values and duration should be

Table A1 Guidelinesfor illumination levels and battery capacity

Area

Normal, recommended

Powered from emer-

Battery back-up re-

illumination level gency generator quirement 3
Genera work areas and machinery spaces 200 lux, 300 lux on con- 1) 15 lux
trol panels

General walkways outdoor 100 lux D 15 lux
Accommaodation area, cabins and corridors 150 lux 2 ) 15 lux
{\r/loel\l ; ;ﬁgtrxgl rooms, bridge, radio room and other emergency con- 500 lux (adjustable) 100 lux 100 lux
Emergency generator room and fire pump rooms 200 lux ) 25 lux
Temporary refuge 200 lux 100 lux 100 lux
Muster area 200 lux 100 lux 100 lux
Embarkation and launching areafor life saving appliances 200 lux 100 lux 100 lux
Sea surface below life saving appliances 50 lux 50 Lux N/A

1) Generad illumination levels should be 25 lux, with particular attention to illumination of access and escape routes and to exits from the area.
2) lllumination levelsin offices, galley, dining room, laundry etc. should be higher, typically 300 lux and above.
3) Duration of battery back-up availability to be considered with respect to evacuation philosophy (typically 60 to 90 minutes).
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APPENDIX C
FORMAL SAFETY ASSESSMENT

A. Safety Assessment

A 100 General

101 Use of the prescriptive requirements given in these
standards together with responsible operation isintended to re-
sult in an acceptable level of safety when the offshore unit or
installation is used for a standard application.

102 The prescriptive requirements are based on previous ex-
perience and safety studies and attempt to generalise with re-
spect to design and application. In some cases this
generalisation may not be appropriate to a specific design.

103 Where a design or application deviates significantly
from the assumptions inherent in the generic approach, a de-
tailed safety assessment should be carried out to assess accept-
ability of the design.

104 Design of certain units or installations will be of such a
complex nature that it will be necessary to evaluate the design
on a case to case basis to establish specific design accidental
loads. Purpose built production units with complex production
plant will fall into this category.

105 Theterm safety assessment refers here to a design tool,
and should not be considered purely as a documentation exer-
cise. In this sense, safety assessment provides input to design
through systematic consideration of:

— the hazards that can occur

— roleand performance of structure and facilitiesin prevent-
ing and protecting against hazards

— the effects of hazards on safety of personnel.

These steps are applied to ensure that the safety of personnel,
and any other aspects such as environment, meet minimum
safety levels. The safety levels are defined through safety tar-
getsand criteria.

106 Safety assessment is intended to be complementary to,
and integrated with, the application of recognised design
standards. The guidance and requirements of engineering
standardswill provide the basisfor detailed engineering design
that can be optimised by the application of, and findings from,
the assessment (e.g. establishing optimum dimensioning acci-
dental loads).

A 200 Application and objective

201 Safety assessment should be performed at concept and
updated asthe design evolvesthrough detail ed design and con-

struction. The assessment is expected to provide input to deci-
sion-making and design basis with the aims stated in 202 to
204.

202 Preliminary assessment work should aim to ensure that
asafe practicable concept is carried forward to detailed design.
Matters to be considered include inherent safety through
avoiding unnecessary hazards, reducing hazards, optimising
layout etc.

203 Design assessment work should be used to provideinput
to detailed design by addressing design basis hazards and opti-
mising the protection measures to manage them, e.g. establish
dimensioning accidental loads.

204 The safety assessment should form part of the design
and operating premises for the unit or installation.

A 300 Application to mobile offshore units
301 Sandard classed MOUs

For standardised designs constructed to classification require-
ments, the methodology given in DNV "Guidelines for Risk
and Emergency Preparedness Assessment” provides an alter-
native assessment method. The guidelines address the level of
safety of mobile installations through comparative evaluation
against aDNV classed “referencerig”.

302 Application of this methodology may be undertaken in
lieu of the requirements in 400 to 700.

303 Existing assessment work

Relevant safety assessment work that already existsfor similar
designs need not be duplicated. Existing assessment informa-
tion may be used in lieu of 400 to 700 provided that the infor-
mation is clearly demonstrated to be applicable. In particular,
any differences between the designs should be identified and
addressed in order to ensure that:

— no additional hazards have been omitted

— prevention and protection measures are adequate for any
new or changed hazards

— sofety criteria are not exceeded.

A 400 Scope of assessment

401 A typical assessment processisshownin Figure 1. Some
stages may require an iterative process as the concept devel ops
and more details are known.
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ACTIVITIES

Concept design (C106)

Identify or develop concept(s) and specifications
based on recognised industry practice and
requirements.

Hazard identification (A500)
Systematically and thoroughly identify potential
hazards.

Hazard reduction (A600)

Select hazard reduction measures with aim to
reduce identified hazards wherever practicable.

Hazard evaluation (A600)

Qualitatively or quantitatively evaluate hazard
effects, consequences and frequency.

Include hazard reduction measures(A600)

Include effect of safety systems and
dimensioning loads. (C705)

Additional hazard reduction(A600)

- eliminate hazard

- reduce likelihood

- reduce consequences, e.g. by
improved dimensioning loads, Comparison with safety targets and criteria
safety systems etc. Establish where final consequences of hazards

breach safety targets. Where safety targets are

not met, apply criteria.

Where criteria are not met, consider additional
hazard reduction and dimensioning load
specification.

Finalise design

Verify that dimensioning loads and assumptions
are included into final design and construction
specifications.

Note:
Shaded areas indicate matters to be included in safety assessment document.

Figurel
Flowchart for formal safety assessment

A 500 Hazard identification 502 The identification should, as a minimum, focus on haz-

501 Hazard identification should be by means of formal ~ardsthat could directly, or indirectly, resultin:
identification techniques, e.g. HAZOPS, HAZID, FMEA etc.,
by competent personnel from a suitable variety of engineering
disciplines, operational and design backgrounds.

— lossof life

— major fire or explosion

— loss of structural integrity or control
— the need for escape or evacuation
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— environmental impact.

503 A typical, but not necessarily exhaustive, list of hazards
is:

— loss of well containment (blowout etc.)

— gasrelease into confined space

— release of toxic or other hazardous substance
— collisions

— helicopter crash

— structural and/or foundation failure

— stability and buoyancy

— dropped objects

— loss of mooring, propulsion, or station keeping.

504 The results of the hazard identification shall be docu-
mented. This should be reviewed as the unit or installation
evolves in case of additional or changed hazards.

A 600 Hazard reduction

601 Identified hazards should be avoided wherever practica-
ble, e.g. through:

— removal of the source of a hazard (without introducing
new sources of hazard)

— breaking the sequence of eventsleading to realisation of a
hazard.

602 Where hazards cannot be avoided, unit or installation
design and operation should aim to reduce the likelihood of
hazards occurring where practicable, e.g. by:

— reduction in number of leak sources (flanges, instruments,
valves etc.)

— removal or relocation of ignition sources

— simplifying operations, avoiding complex or illogical pro-
cedures and inter-rel ationships between systems

— sdlection of other materials

— mechanical integrity or protection

— reducing the probability of externa initiating events, e.g.
lifting operations etc.

— reduction in inventory, pressure, temperature

— use of less hazardous materials, process or technology.

603 The consequences of hazards should be controlled and
mitigated with the aim of reducing risk to personnel where
practicable, e.g. through:

— relocation of equipment, improved layout

— provision of physical barriers, distance separation, fire
walls etc.

— provision of detection and protection systems

— provision of means to escape and evacuate.

604 Where appropriate, dimensioning accidental |oads shall
be defined for selected hazard reduction measures. The loads
may be based on existing standards, and shall be verified as
suitable by the evaluation, see 700.

Guidance note:

Default accidental |oads stated in design standards, such as DNV
Offshore Standards, are based on experience and past assess-
ments. These may be applied asinitial load estimates and are ex-
pected to be suitable in many cases.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

A 700 Hazard evaluation

701 Identified hazards and potential escalation shall be eval-
uated based on the effects, consequences and likelihood of oc-
currence.

702 The evaluation should address the sources and contribu-
torsin the chain of eventsleading to ahazard, including the ef-
fect of any prevention and protection measures, see also 705.

703 The evaluation may be by means of qualitative and/or
guantitative analysis as necessary to provide input for compar-
ison with saf ety targets and safety criteria.

704 Where used, models and data should be appropriate, and
from industry recognised sources.
Guidance note;

Hazards that are commonly considered as not reasonably fore-
seeable, i.e. extremely unlikely to occur, may be discounted from
the evaluation provided that thisis clearly indicated and justified
in the assessment.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

705 Dimensioning accidental |loads

The dimensioning accidental loads for structure and important
safety systems shall be identified and included in the evalua-
tion. Thisis expected to include accidental loads such as:

— toxic or flammable fluids (e.g. smoke, hydrocarbon gas,
etc.)

— fire

— explosion

— flooding and stability
— collision and impacts
— environmental effects

and their effect on systems or facilities such as:

— fire and gas detection

— ESD, PSD, and other shutdown systems, including riser
ESD valves and pipeline SSIV

— flare and depressurising system (blowdown)
— fire and explosion protection

— active fire protection systems

— impact protection

— darm, internal, and external communications
— emergency power systems and UPS

— arrangements for escape and evacuation

— life support at temporary refuge and muster facilities
— structure

— mooring or positioning system

— turret turning and locking system

— stability systems

— wall control and drilling.

706 The final selection of dimensioning accidental loads
shall be suitable for the installation to meet the safety criteria.
See Table Al for typical safety targets. Where the safety crite-
riaare exceeded, theinitial dimensioning loads may need to be
revised.

Table Al Typical safety targets

No. | Safety target

1. | Anescaperoute shal be available from every work areafor
sufficient time for personnel to reach the temporary refuge
or evacuation facilities.

2. | Thetemporary refuge shall be capable of providing life sup-
port and communications for sufficient time to enable con-
trolled evacuation from the unit or installation.

3. | Evacuation and escape facilities shall be available and relia-
ble for use.

4. | Simultaneouslossof all safety targets shall not occur during
the time required to: mitigate an accidental event, or leave
the unit or installation.
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B. Alternative Requirements

B 100 General

101 Statutory or voluntary regquirements may also be applied
in addition to, or in lieu of, basic safety assessment require-
ments. A selection of potential variations is stated in 200 and
300.

B 200 Regional requirements

201 Assessment can be required under certain national (shelf
or coasta State) regulations. Where units or installations

which shall be designed for operation in regions with statutory
safety assessment requirements, those requirements may apply
inlieuof A.

B 300 Alternative safety targetsand criteria

301 Other safety standards, such asregional or owner or op-
erator criteria, may be applied in lieu of thosein Table A1 pro-
vided that they are equivalent to or more stringent than the
personnel safety requirements in this standard.
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