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OFFSHORE OIL AND GAS PRODUCTION PLATFORMS {RIGS)
WELLHEAD FIRES AND ASSOCIATED ENVIRONMENTAL HAZARDS

Primarv Fire Hazards

. Ignition of high pressure oi! stream which cortalng a porcent-

ge ot flammable gases,
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. Ignition of natural gas siream,
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ceparks from flving metd! s a result af high pressure

blow-out at the wellhead . secondary valving and /o pike runs.

b}  High pressure blow-out impinging upon gas burn-off flare
(methane),

(¢} Friction sparks caused by the ejection of stones, rocks and
metallic nariicles normally assoctated with wellhead blow-outy,

{d} Liquid or gaseous leak ignited by welding or other local energy
sources,

{¢) Direct dghtning strikes.

{f}  Ship.rig collisions,

(g} Eeismic vibration (z?azté*iquezkc:).
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ammables can be and often are lgnited from the pri-
mary fire source and result in major destruction of the rig and associ-
ated poliution.
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Primary Unvironmenis] Hozorde MNoi

It is noticeable that not ail me jor Blow -ouis
in fire, In these cases, major oil spi

tion is unavoidable, often resulting 1o major =)

Radiation Hazard

I¥ has been established that in the case of oil wellhead blow-outs
“gusners" in excess high nave been recorded. Such a
gusher would ¢ject at a rate in exeess of 106,000 barrels /day.
Assuming that the oil is of a medium grade (viscosity), {lame
temperature would be in the region of 2000°F {i.e., diffusion
flame temperature). The flame would be Opticaliv thic . and the
surfaces bheing radiated personnel quarters, ete . ) would absorb
all of the incident radiation. Radiaticn temperatures in the im medi-
ate vicinity could exceed 100091 under conditions of vrolonged
exposure. Assuming that the down-hole safety valve {s cloged
within 30 seconds after wellhead rupture, the radiation energy
emitted will be small, This wculfs apply in both oil and vas cases.
Reverting to the ges wellhoad Hire case, the largest fire of this
nature was the 450° 'f'im blump Wh}z}t occurred ar Gascel Touil in

Ui
v{‘
~
o,

iy

L2

C}

—

the Sahary,

We should beay 1 my.
ffshore plavforms

fire, One thar com

reveral nazard sources on

nitonesd e ihend

cally me

IO RSN ST

and, or failure of i 200 favprootimans) inlot
[~

5

-

Lugperal

B - srcdn et iine oy e EE R
1}‘-.(1 h(i(i{.‘lrdﬂ: (,!l?b{.:r f’jii YN .'_i:u'.:jn_}] [Nt

sntly, come

sidering numuers of operationa) offshore platformys . Al e or

casaes have involved the high rate diget harge of cruds il gas

mixtures which gqene rally require high ene orgy ignition urces,
This is particularly true where high grade crude is crodaced and
where the gas content of crude is low,

Identified fire hazards could be extingulshed utilizing specially
developed detaction and ;upp ion
: o

ssion cquipment. Tt is considered
that the main .requm;rﬂ@r“ is 1o provide sufficient extin iguishing
aga—znt at high rates of dig (‘hdf(]f‘ tor a prolonged period. Such
systems could be explosively operated within milliseconds of igni~
I‘.mnt thus avoiding heal radiation and major secondary ignition







problems, Such rapid extinguishment iy essential it the weilhead

Is to be plugged or valve A=0ff. I wmost cases of major spillage

involving ignition, water has been vsed as a coolant, Consideration

should therefore be given toe the provision of ample trav sing water

monitors, preferabily sutomatic 111‘, upa:rateri and controll &m,, TO pro-

vid@ voluminows quantities of water o gm;ur-ant decks and stroctwes
nd to protect opcra Llong ;xurﬁ;fnr';rw}.. S N

overridden and s or synchronized 1o operate 5;(:{3:1{55

Detaction methods snould uritise ii.L'rif;C"'.'if""th{;‘"("llt
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o1l pollution problems. With regarcd o Yo dovm" LD sea surface
fire cases, Cniy large quantitics of aquesus film-formi g foc‘rm (".PF )
extinguishing agent wouid be effective. It ig sugyested that a high-
rate discharge system, wilizing APF as an agent, dmf*hdrgir:o Lmouqh
Cutward-oriented nozz lc at the rig perimeter could be uc*ﬁ*'o*)ed for
sea surface fires, Due to the size of such fires, the AFPF System
would have to be backed-up by sea-going fire fighting c,r'ft.

With regard to major spillages mvoivmq fire, Delh tiorn could rapidly
reach catastrophic proporiions. Therefore, oo 1sideration should | big
glven to the entrainment o an rapment of ﬁ_iftc’i(,‘,‘&"ﬁ Gil, perhaps by
means of chemical oil-hergi g Compounds suup

nted by the provi-
siorof floating DUNLS Th:’:ﬁsa mothods would pm'\fjr!-‘-.\ torlocalized control of

the spillage and Casier SEim rtemoval, The prines gk.,hff_ Boin well-
rad blow-outs | dssociated malfunctione and Talan
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The following @ Suesied Cortract rosearcn Pisees have Smorge e
a result of our initis) Tty
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. Literatiu;e Search Lo dateninine o TENL BRGeenlmh ee or
tion and supuression of major offohore gdas and oil §

. Conclusions of literature search in resort form .,

. Recommendations for future work .

Phase 17

Selection and methodology of most feasible 3vstems, consisting of:
. Development of welthead detection and suppression svsiem,

. Development of water deluge (coolant) system,

. Development of AFTT perimater system.

. Dvnamic large~scale or ftull-scale firoe tost,
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. Participation in preparation of draft standarde and codes of prag -
tice for fire detoction, suppression and safety for offshore oil
and gas platforms .

. Participation in Preparation of standards for pollution control,
cil-herding and oil removal,

We feel that a degree of flexibility would be desirable with regard
to initial determinations of scope of work . We would at this time
respectfully point out that CUr suggested programs could involve
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large capital expenditure, due mainly to both the nature ot the work
and the magnitude of the problem, coupled with our opiniosn that
large-scaie dynamic fire tests would hecessarily be involvea te
prove the efficacy of the l’:drdwam/agent combinations .
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Supplement 1

API RP 2G (First Edition)
RECOMMENDED PRACTICE

FOR

PRODUCTION FACILITIES
ON
OFFSHORE STRUCTURES

Foreword

This supplement covers changes in API RIP 2G
(First Edition, Jan. 1974) 1 Recommended Prac-
tice for Production Faeilitics pn Off shore Structurea,
adopted st the 1974 Standardization Conforense as
reported in Cire PS-1485,

Page 11, Par 6.4c; Replace existing paragraph with

the fellowing :
¢. Gas Alarm. Gas iy wsually Jdebected at two
Lower Explosive Limit Lovels which are gayn-
vrally oot more than 200 L.E.L. and 80v,
L.E.L. respectively. An alsrm may be connectad
Lo sound at the lower level, and automatic shut.
Inosequences and emergency equipment may be
activated at the higher Jevel, Aisrm signals may
ke interconnected Lo the fire alarm panel for
combined funetions,

Issued by
AMERICAN PETROLEUM INSTITUTE
Division of Production
300 Corrigan Tower Building
Dallas, Texas 75201

........

Copyright © 1975 American Petroleum Institute







RP 2G: Production Pacilities on Offs

res 3

SECTION 1
SCOPE

1.1 Coverage. The intent of thiy Recommended
Practice is to assemble into one document usefuy!
Procedures and Guidelines available in Industry per.
taining to planning, designing and arranging pro-
duction equipraent on offshore structures for safe,
pollution free and efficient production of ol and gas.
This Recomumended DPractice is not to be construed
as a gpecification, nor is it intended to Le used as
fixed rules without regard to sound engineering
judgement. Also, it is not intended to override or
otherwise supersede any existing code or Govern-
mental Rule 2nd Regulation.

1.2 Multiple Use of Structures, Multiple use of
offshore structurcs may be necessary to perform the
various functions required for the drilling and pro-
duction of oil and gas. For new structure installa-
tions where production equipment requirements are
reasonably known, equipment should be Initially
arranged in accordance with this Recommended Prac.
tice. Iixisting structures and those constructed prior

to knowledgzs of aetyai rroduction requiremants, in
many eases, require the physieal placem=nt and ar-
rangrement of equipruent in the svailable space, In
sueh cnses, care should he laken to determing the
best arrangement within Lhe guidelines of this Tec.
ommended Practice, Placemant of drilling and work-
over eguipment iz outside the scone of this Recon-
mended Practice except that it should be given full
consideration when manning the arrangement of
production equipment,

1.2 Primary Considerations, In the tight confines
of offshore structures, the Primary considerations for
placement of equipmeni are safely and prevention
of pollution. The rteicase of flammable fiquids, or
vapors, whether during normal operations or ag a
result of any unusual or abnormal eondition should
be considered. Equipment which may be a source of
ignition under normal or abnormal operating condi-
tions should be isolaied or otherwise protected from
major fuel sourccs,
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- SECTION 2
DEFINITIONS

Compressor A rofating or reciprocatir}g machine,
together with its driver and associated serah-
bers, coolers, pipe, valves, controls, ete,, Jused
to compress gas or air from a lower to o higher
pressure,

mare outlets. Commonly, the flow line from the
wellbead i connected to a manifold and each
manifold outlet ig connected to a header which
directs the flow to otie of the produetion systemas.

An injection manifold divides a common source
of gas, waler or other fluid among several injec-

Deck, Main The uppermost deck on the structure,

Deck, Cellar A deck located immediately below the
main deck.

Deck, Sub-Cellar A deck located below the cellar
deck, Decks below the cellar deck will be desig-
nated as Sub-Cellar Deck A, Sul-Celiar Docl B,
ete,

Deck Area, Central That portion of the main deels,
cellur deck or sub-cellar deck within the boun-
dary line of perimeter deck columns,

Deck Area, Rig That area of the deck neecessary
for support of drilling or workover uperations.

Deck Area, Cantilever That portion of the main
deck, cellar doek or sub-cellar deck area outside
the boundary line of perimeter deck coliimns.

Direct Iired Vessel A vessel in whieh the tempera-
ture of fluids is inercased by the addition of
heat supplicd by a flame. Tha flame is applied
direct to the fluid container,

Fired Process Area That avea in which a fired ves-
sel is located.

Fire Wall A partition fabricated from non-com-
bustible materials to prevent the spreading of
flames and to provide a heat shicld.

Generator, Llectric A rotating machine together
with its driver and associated switch gear used
to generate electrical cnergy.

Header A pipe or chamber which receives the flow
from two or more lateral lines.

Hoisting Equipment A Piece of equipment uscd to
vertically lift materials, supplies, ete. from boats
or barges to one of the structure decks. This
is usually a crane or stiffleg derrick located on
the main deek and may be driven by internal
combustion engine or an elecirie, pneumatic or
hydraulic motor,

Indirect Iired Vessel A vossel used 1o incrense the
temperature of a fluid by the transfer of heat
from another fluid which is heated by o flame
in the same vessel. The fame is contained
within a fire tube or tubes,

Indirect Heated Vessel A vesiel or heat exchanger
used to increase the temperature of g fTuid by
the transfer of heat from another fluid such ay
steam, hot water, hot oil or other hented modia.

Manifold & loader System An assembly of pipe,
valves and fittings by which luid flow from onn
or more sources is selectively directed to one or

tion wells,

Machinery Area An ares whera equipment incor.
porating rotating or reciprocating mechanical
equipment in the form of internal combustion
engines, gas turbines, electrie motsrs, generat-
Ors, pumps and compressor ig located,

Perso‘m.u-,l & Ultility Area That area which containg
living  gquarters and other personmel sarvice
cquipment,

Personncl Landing A landing near the water ievel
used p rimarily for transfor of personnel to and
from hoats and barges,

Pressurized Surge Yessel Anp unfired pressure ves-
ael used Lo provide for fluctuations in liguid flow
to puamps.

Protective Wall A barrier designed to withstand or
defiect falling o flying objects, prevent flow of
liquids from one ren to another or restrain
minor explosions.

Pump A rotuting or reciprovating machine together
with its driver and associated nipe, valves, pul-
sation dampners, ete. used to transfer fluids.

System, Flare A system for discharging gas
through a control valve from a pressurized ays-
tem to the atmosphere during normal opera-
tions, This discharge may be eoither continuous
or jntermittent, and may or may not be ignited,

System, Emergency Gas Reljef A system for dis.
charging gas by manuval actuation or by an
automatic pressore relief valve from a pressur.
ized system to the atmosphere for the purpose
of relieving an abnormally high pressure.

Separaler An unfired pressure vessel used to sep-
arate gag and liguids by differential gravity
scttling and/or centrifugal action. Separatorsg
are commonly cylindrical, either vertical, hori-
zontal or spherical in shape.

Unfired Process Area That area that containg pro-
cess equipment that does not have a flame.

Wellhead An assembly of valves and fittings used
for control of the flow from a roducing well or
to an injection well. A wu!lhezu? usuaily ineludes
a casing head, tubing head, master valve(s),
wing valve and automaiie shut-in valve. A flow
control vilve or choke miay be included. Offshore
structures usually inelude several wellheads.

Wellhead Arca  That ares of deck that surrounds
the individual wellhead ().
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RP 2G: Production Facilities on Offshore Structures i1

SECTION 3
CODES, RULES AND REGULATIONS

3.1 Governmenial Rules and Regulstions. Regula-
tory agencies have established certain rules and reg-
ulations which may infiurnce the nature and manner
in which production equipment is installed and op-
erated on offshore structures. Listed below are the
significant rules and regulations which should he
considered when planning oil and gas production
facilitics or establishing operating practiees on off-
shore structures:

4. Code of Federal Regulations, 230 CFR 250.

b. Notice to Lessees and Qperalers of Federal Ofl,
Gas Leases in the Outer Continental Shelf,
Pacific Region, OCS Order No. I through 10.

¢. Notice to Lessees and Operators of Federal Qil,
Gas and Sulphur Leases in the Outer Con-
tinental Shelf, Gulf of Mexico Area, OCS Order
No. 1 through 12,

d. List of Potentinl Ttems of Non-Compliance and
Enforcement Action. U.8. Geological Survey,
Conservation Division, Branch of Ojl and Gas
Operations, Gulf of Mexico Area.

e. U.8, Const Guard Rules and Regulutions for
Artificial Islands and Fixed Structures on the
Outer Continental Shelf — 33 CFR - Sub-Chap-
ter N, Part 140 through 116 and Sub-Chapter
C — Part 67.

f. Occupational Sufely and Health Act of 1970,
29 CFR 1910.

g. Fovironmental Protection Ageney Regulations
on Discharge of Oil 40 CFR 110.

h. Coast Guard Regulations on Ofl Spills. 33 CFR
153, 46 CFR 126.

i. Natural Gas Pipeline Safety Act. 49 CFR 192,

3.2 Tndustry Codes and Standards. Various organi-
zations have developed numerous Standards, Codes,
Specifications and Recommended Praeticcs which
have substantial acceptance by Industry and Gov-
ernmental Bodies. These documents could be useful
references and helpful in designing offshore produc-
tion facilities. Documents referenced herein are some
of the more commonly accepted and the Iisting is
net intended to be all inclusive,

American Petroleum Institute
a. API RP 2A, Recommended Practice for Plan-
ning, Designing and Constructing Fized Of-
shore Platforms
b. API Spee 2B, Speeification for Fabricated
Structural Steel Pipe

e. API Spec EC, Spectfication for Offshore Cranes

d. API RP 2D, Recommended Praelice for Opera-
Hon and Mainienance of Offshore Cranes

e. API Spec 51, Specification for Line I'ipe

£. API Bpee 818, Specificution for Spiral-Weld
Iine Pipe

g. APT Spee 5LX, Specification far High-Test
Line Pipe

h. AP Spee GA,
Eguipment

i. APT Spee 6D, Specification for Pipetine Valves

i- API REP 500B., Eecommended Praclice for
Classification of Areas for Electrical Imstalla-
tirng at Drilling Rics and Prodwelion Faeililics
om Land and on Mavine Fired and Mobile
Dt forms

k. APT RI 500C, Recommended Practice for Clie-
sification of Arecs for Flocivical Tnstallations
at Petrolevin end (as Pipe Iine Transporta-
ton Facilities

Specificnlion for Wellliead

. API RP 520, Recommended Practice Jfor the
Design and Installation of Pressure-Relieving
Systems in Kefinerieg

m. API RP 521, Guide for Pressure Relief and
Depressuring Systens

n. API Spec TB-11C, Specification for Internal-

Combustion  Reciprocating Engines for Oil

Field Serwice
0. API P 7C-11F, Recommended Practice for
Installetion, Maintenance und Operation  of
Internel Combustion Engines
p. API Spee 128, Specifieation for Bolted Pro-
diceton Tanla
4 APL Bpee 12F, Specifieation for Small Welded
Pioduction Tanks !
r. ATT Spee 121, Specification for Gil end Gas
SNepariators
s. APl Spee 12K, Specification for Indiveet Type
O9il-Field Heaters
t. AUT Spee 121, Specification for Vertical Ewaul-
sion Treaters
w. ATT Spee 661, Cooled Heat Fxchungers for
General Refinery Services
The Amcrican Society for Testing and Materialy
a. ASTM A 03, Specification For Welded and
Scamless Steel Pipe
ho AZTM A 106, Spocification for Scamicss Cur-
bon Stecl Pipe for High-Temperature Service
. ASTM A 134, Specifieation for Electric-Fusion
(ARC)-Welded Steel Plate Pipe, Sizes 16 i,
and Over
4. ASTM A 135, Specification for Electric-resist-
ance~Welded Steel Pipe
e. ASTM A 139, Specification for Electrie-Fusion
(A.R)C')-I’I’elded Steel Pipe (sizes 4 in. and
avery
L. ASTM A 155, Specification for Electric-Fusion
Welded Steel Pipe for High-Pressure Serviee
g ASTM A 211, Specification for Spiral Welded
Steel oy Iron Pipe
h. ASTM A 333, Specification for Seamless and
Welded Steel Pipe for Low-Tempercture Ser.
g
i, ASTM A 181, Specification for Metal-Are-
Welded Steel Pipe for High-Pressure Trans-
wmission Service
J. ASTM A 539, Specification for Electric-Besint-
anee Welded Coiled Steel Tubing for Gna and
Fiel 04l Lines
k. ASTM A 372, Specification for Carbon and
Alloy Btecl Forginas for Presaowre Veossel Shells
American Seciety of Mochanieal Eroirecrs
a. ASME Bodler and Precaure Vessel Corde:  Pres-
arre Veogels, Seetioms T1, IV, VI and IX,
Amveriean National Siandards Tnstitute
a. ANST B31.3 Petrolewm Refinery Piping
b ANSERRLA, Liguid Polyolenm Piping Sustems
c. ANSI VA8, (Mo Trinsmission and Fistriby.-
fion iping Systems
Natienal Fire Uroteetion Association
a. Naticnal Pire Codes, Volume 1 through 16
Tubular Ixchangzers Manufacturers Association
a. Standards of Tubular Exchangers Manufac-
turers Associntion
The Ofishere Operalors Commitlee
2. Crane Safety Manual
I ;T\'Immzzl of Safe Practices in Offshore Opera-
iong
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SECTION 4
PLANNING — OPERATIONAL & DESIGN CONSIDERATIONS

GENERAL CONSIDERATIONS _ .

4.1 Planning and arranging production equipment
on offshore structures for safe, efficient operation
and maintenance requires the consideration of many
factors. Some of the meore important factors are
presented in this Section. '

4.2 Space iz an important factor in promoting a
safe operation. As the density of production facili-
ties on @ structure increases, operating and main-
tenance problems and the chance of failure also in-
crease. The use of other protective measurcs should
be considered. .

4.3 Adequate space should be provided around
machinery, tanks, vessels and pipe headers to permit
easy access for maintenance. Crancways or lifting
points should be provided for the safe handling of
equipment and supplies, Work areas shoukl be well
lighted and ventilated with adequate provisions for
communication between personnel.

4.4 In determining spacing for production facili-
ties on an offshore structure, many factors should
be considered. Some of the major items to be con-
sidered are: . .

a. Space for operation and operating personnel.

b. Space for maintenance AcCess.

c. Space to provide safety from inadvertent me-

chanical damage. . o

d. Space to protect against sources of ignition.

e. Space to provide access for control of fires,

f. Space to limit exposure of important equip-

ment and utilities to possible fire.

45 Tt i3 recognized that the space limitations
imposed by the very nature of offshore structures
will make many compromiges necessary. However,
production facilities properly theught out can he
arranged to provide a safe, pollution-free operation.

4.6 AN equipment should be designed in accord-
ance with the latest standards and in compliance
with current governmental regulations.

4.7 Piping in all areas should be planmed to mini-
mize the number of bends, eorrosion and erosion, and
also provide easy avenues of access and egress from
the funetional parts of each piece of equipment.

SPECIFIC CONSIDERATIONS

4.8 Perasonnel Safety. The safety of operating per-
sonnel is the primary consideration in designing
producing facilities. Requirements for means of
escape, personnel landings, guards, rails and life-
saving appliances are speeified in TJ.8. Const Guard
Rules and Regulations for Artificial Islands and
Fived Structures on the Outer Continenial Shelf.
For hrevity, these requirements are not repeated in
this Seetion.

4.9 Equipment shonld be arranged to provide well
defined corridors of egresg from all structure areas.
Two exit routes, in opposite directions, from each
area shoull he provided where possible. Enclosed
areas containing a source of fuel should have at
least two exits opening te a non-hazardous avea.

4.10 Utilities, As noted elsewhere in this Recom-
mended Practice there are many different types of
struetures utitized in offshore operntions. These vary
from single well structures to multiwell completely
self-contained drilling and production handling strue-
tures, Similarly, the utilitics and quarters reauired
vary with the type of structure and how it is utilized.

4.11 Utilities on offshore structures may include
potable water, non-potable water, sea water, elec-
tricity, gas, air for control of power, sewage, gar-
bage disposal and ecommunication systems.

4.12 Tn planning the utility systems, consideration
should be given to number and type of wells, oil and
gas processing facilities, remoteness from shore,
anticipated production volume, number of people to
be housed on the structure, type of fire fighting
system, type of control system, and electric power
source. For example, the single well structure may
not rvequire the installation of any utility system;
whereas, the self-contained manned structure may
require all utilities listed.

4.13 Safety Shut-Down Systems. A properly de-
signed gafety shut-down system will sense an ab-
normal operational or equipment eondition and react
to this condition by shutting in or isolating necessary
system componenis, or even the entire system. Other
actions such as sounding alarms, starting fire ex-
tinguishing systems and depressuring all piping and
pressure vessels may also be initiated by the shut-
down svstem, The actions to be taken will depend
on the level of criticality of the abnormal conditions.
The three primary purposes for installing shut down
system are to:

&. Protect human life

h. Prevent ecological damage

¢. DProtect the investment

4.14 In planning and designing shut down systems,
it is first necessary to determine what events could
endanger life, environment or investment, Inspection,
maintenance and failure documentation are definite
considerations in planning shut down systems. In-
spection procedures which call for in-place functional
tests or component vemoval should bhe carefully
planned. Location of shut down system components
for easy access for the inspection and tests should
be ineluded in planning production facilities arrange-
ments. Bducation and training of personnel perform-
ing inspectinons is necessary and should be conducted
on a formal basis.

4.15 Flare and Emergency Relief Systems. Flare
and emergency relief systems associated with process
equipment should be designed and located considering
the amount of combustibles to be relieved, prevailing
winds, location of other equipment, including rigs,
versonme! quarters, fresh air intake systems, heli-
copter approaches and other factors affecting the
gafe normal flaring or emergency relieving of the
process fluids and gases.

4,16 Tlare and emergency relief systems may
inelude a vertical stack, a ecantilevered hoom, an
underwater flare or remote flare pile, They will be
be designed and located such that the release of
flammable vapors will not constitute a hazard to
persennel or the faeility.

a, Relief System:

The relief system ig an emergency system for
discharging gas by manual or controlled means
or hy an automatic pressure relief valve from a
pressurized vesse! or piping system to the at-
mosphere for the purpose of relieving pressures
in excess of rated working pressures. The relief
system may include the relief valve or rupture
dise, the collection piping, & gas scrubber for
liquid separation, and a gas vent.
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In planning and designing relief systems API
RP 620: Design and Installation of Pressure-
Relieving Systems in Refineries, Parta I and 11,
API RP b621: Guide for Pressure Relief and
Depressuring Systems, API Std 2000: Venting
Atmosphere and Low-Pressure Storage Tanks,
and ASME Boiler and Pressure Vessel Code
Section VIII, Pressure Vessels, Division I
should be used os references.

Some facilities include systems for auto-
matieally depressuring pressure vessels in the
event of an emergency shutdown. The depres-
suring systems control valves may be arranged
to discharge into the relief or flare systems.

b. Flare System:

The flare system is a system for discharging
gag through a control valve from a pressurized
system to the atmosphere during normal epera-
tions. This discharge may be either eontinuous
or intermittent. The flare system may include
the flare eontrol valve, eollection piping, the
gas-liquid serubber and gas vent.

Normally, goses discharged into the flare
system are at low pressures and low flow rates,
The back pressure requirements are not defined
in the various codes and operating orders; how-
ever, flare systems should he designed to insure
that vesgels and tanks will not he over-pres-
sured and accommodate the maximum volume
that could he vented.

417 Ventilation. A thorough review of existing
rules and regulations and the API RP 500 Serles
recommended practices should he econducted when
ventilation is heing considered. The following com-
ments are offered in addition to these writings:
Fnclosed structures require a thorough review to
insure adequate ventilation. Areas enclosed on ol
sides which contain those items of cquipment com-
sidered only a source of ignition should be pres-
surized to prevent entry of hydrccarbons. The air
intake for the pressurizing svstem should he located
such to preclude entry of hyvdrocarbons into that
system, Encloged areas eontaining hydrocarhon hand-
ling facilities or equipment utilizing a hydrocarbon
fuel source should be ventilated with an exhaust
system to insure removal of any escaping hydroear-
hous. In addition, enclosed areas should be protected
in accordance with recommendations presented in
the fire protection section. Also, enclosed work areas
where welding is to be conducted should bhe ventilated
with an exhaust svstem to insure removal of gns
evolved during welding operationzs. The air intake
faor this system should be Tocated to preclude entry
of hydrocarhona.

4.18 Fquipment areas located on oven tvpe strue-
turea should be arranzed to allow the natural ven-
tilation caused by winds and eonvection currents.
Care should he taken around fired process equinment
to insure that adequate draft for the equipment is
provided, Also, the equipment should be arranged to
take advantage of the prevailing winds in order to
minimize escaping hydrocarbons from being carried
toward equipment considered a source of ignition.
Special care should be takern in the use of protective
walls ta insure proper ventilation. Sneeial considera-
tion should be given to ventilation of the wellhead
areas. This area should be as open as possible with
2 minimum of two sides of the structure open. The
interior of the quarters building should have ade-
quate exhaust system to preclude aceumulation of
smoke and odors.

4.19 TFransporiation. In designing support facilities
for the transportation of personnel and equipment on

offshore structures, one must consider the prevailing
meteorological and oceanographic eonditions. The
location of transportation facilities relative to pre-
vailing winds, waves and currents may control the
orientation and layout of the entire structure.

4.20 Boat landings and docks should be located on
the lee side of the structure, Cranes in turn must
be located over the boat landing for convenience in
loading and offloading equipment, Storage areas for
pipe and bulk materials should be located within or
adjacent to the area covered by the crane boom,

4.21 On mamned structures the primary means of
escape will he the stairway from the cellar and main
decks to the personnel landing. Location of the per-
sonne] landing and primary escape route should be
taken into eomsideration when arranging the produe-
tion facilities and quarters.

4.22 Helicopter pads should be located go as to give
clear landing approaches for the helicopters. Stacks,
guy wires, crane booms, antennas eie. should be
arranged 80 as not to intrude inte the approach
or departure paths of the helicopters. The lack of
other struetures in the area may dictate the meed
for landing space for two or more helicopters.

4.23 TIollutivn Prevenlion
a. General Considerationa:

Planning and conatructinn of offshore produe-
tion facilities must include methods for con-
tainment and proper disposal of anv type eon-
taminent. Contaminents may be defined as any
foreign or undesirable substance, but as used
herein, are meant to be liquids or solids eon-
taining Tinuid hydrocarbons, relatively high
concentrations of caustic or acidic chemicals,
raw cewage, trash and unedible garbage.

h. Containment of Spilled Oil:

Methods mmst be provided for collecting
spilled hydrecarbons from all deck areas. For
example. solid deek areas may be drained to
a gutter and routed through a system of gut-
ters or piping to a central point. This may alse
be done by providing a number of drain open-
ings in the decks which are then piped to a
central point. From the central point the eol-
lected liquid material may be discharged into a
tank or container where separation takes place
due to specific gravity difference. Liquid hydro-
carhons may then be skimmed off and routed
into the production system and the remaining
water treated by further separation, filtration,
ote. as needed.

All deck areas which hawve a source of ofl
leakage, apills, or drips, must be liguid tight
with the peripherv surrounded by a curbing or
a continuous gutter. Alternatively, drip pans
may he installed under equipment, provided
liquids are routed to a central point and treated
a3 deseribed above.

¢. Sewage Disposal:

On installations where toilets are installed
and human waste is discharged into surround-
ing waters. the cfluent must meet requirements
of applicable povernmental regulatory agencies,

d. Solid Waste Disposal:

Combustible solid wastes such as paper or
wood products, or other organie material such
ag garbage, may be disposed of by incineration
in a suitable container in an area which permits
an open fire. Alternatively, the waste may be
placed in containers and transported to shore
for proper disposal.
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Non-combustible waste material should be
collected in eontuiners and trausported to shore
for proper disposal.

. Toxic Waste: . .
Tn general, toxic materials, after being prop-
erly treated and neutralized, may be discharged
into the waters surrounding the installation.

1.24 Coarrogion, Erosisn and Preventative Main-
tennnce. Preventive maintenance and the contrel of
corrosion and erosion are an iniegral part of failure
prevention, pollution contrel, and safety. Most of the
contrel and maintenanes Llechnjgues developed and
utilized onzhere are applicable in off shore operations.
However, space limitations, the salt air environment,
and other speeizl requirements inherent to platform
design and operation make it important that they he
considered in initial planning and design.

4.25 The prevention of internal failures requires
that cquipment be properly designed, monitored for
loss of wall thickness, and if necessary, includes cor-
rosion resistant materials, coatings, cathodie protec-
tion and/or provisiong for inhibition of corrosion.
Internal failures ean be minimized by limiting the
number of bends, the length of piping, and designing
for reasonable flow velocities. The type fluids being
handled should be considered and allowanee made for
fluids that are particulurly corrosive or erosive, Cor-
rosion due to heat exchange media, dehydration
media, and fuels must be considered as well as corro-
sion due to produced fluids, Care taken in choosing
locations for taps, tees, flow restrictions, and short-
radius bends can also limit corrosion due to dead
spaces and erosion due to turbulence. Consideration
should be given to providing space, clecarance, fit-
tings, ete., for such operations as injection of in-
hibiters, insertion and removal of internal monitor-
ing and safety devices, collection of samples, internal
cathodie protection, and non-destruetive methods of
inspection. Some type of monitoring program is de-
sirable to locate pointy of poicntial internal Tailure.

4.26 The minimizing of external failure requires
selecting the proper eathodic protection system and
proper external coustings. External coatlings should
be preperly applicd and failures correctly repaired
as soon us practieal. External contact with fluids
should be considered in the desipn and eliminated
where possible. Whaere inlermittent or continuous
external contact with fluids is necessary sueh as in
splash zone areas, consideration should be given to
the use of special cvatings, extra wall thickness for
corrosion allowanee, eathodic protection, ete.

4.27 The proper sccuring and support of piping
systems and process equipment ig also Important in
preventing failures due to external corrosion and
wear. Scal welding or other protoction of areas
where externual corrosion and or wear eould occur

etroloum Institute

?hnl;l(l be provided in the original design of offshore
neifitios.,

ENVIRONMENTAL CONSIDERATIONS

4.28 In eatablishing structure orienlalion prevail-
ing seas, swells, corrents and winds should be con-
gidered Likewise, when planning for heliperts, dock-
figr Taeiibies, flave amd relief systems, support cranes
atd hodsly, and cseape sysiems oceanegraphic and
ricteovological infucrees should he introduced.

L3 Weather conditions such as temperatare, pre-
cipitation, humidity amnd winds have a significant
effeet upon the overali arvangnmernt of structure
production facilities. For cxampls, in eold climatos
enclosed strctures are desirable. Fnelosures in tuwn
affect the design comsidercations such as ventilation
and communication systems.

1.30 Sea conditions can have considerable influence
on the logistical support and storage requirements
when laying out structuve facilitizs, Rough sea con-
ditions with altendant resupply problems dictate
increased storage space.

GEOGRAPHICAL CONSIDERATIONS

431 Structures installed in remote localions re-
quire consilerably more preplanning than those
located near fabrication facilities and supply peints.
The production facilities should he arranged to por-
mit utilization of prefabricated and unitized equip-
ment,

4.32 The distanee between the platform and shore-
side terminal will be a definite considerntion when
plunning pipelines, shipping pumMpPsS, Eas compres-
sors, storage requirements and waste water handling
facilitios.

GOVERNMENT REGULATIONS AND INDUSTRY
CODES AND STANDARDS

4.33 Government regulations and Industry Codes
and standards are listed in Secfion 3 of this Ree-
crnmended Practice. The OQOuter Continental Shelf
Orders and Occupational Safety and [Health Act in
partictiar will have a definile influence on the ar-
rangemant of produetion equipment. As suoch, they
must be ever present in the desiyner’s mind when
laying out and arranging platform facilities,

SUMMARY

431 Many faectors and variables must he taken
into consideration when arranging production equip-
ment on offshore platforms. The above considerations
are not intended to be all inelusive, but instead are
intended to show diversification ot factors which
must he taken into account when preparing for
offshore operations.
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SECTION 5
PRODUCTION EQUIPMENT ARRANGEMENTS

GENERATL CONSIDERATIONS

5.1 It is recommended, a3 far as possible, produc-
tion equipment be arranged in groups or areas in
accordance with six (4) specific categories described
in Table 5.1 and these cquipment groups be separate
or otherwise protected from cuch other.

5.2 Adequate space between cquipment groups is
an important factor in promoting a safe operation.
However, factors such as pintform design, water
dopth, size and extent of the hydrocarbon accumula-
tion, method of operation, investment required, pov-
ernmental regulations, ete., will influence the size
and the number of the structures required.

5.3 One (1} to six (6) production cquipment areas
can be located on a single structure, The producing
equipment areas do not necessarily huve to be con-
tiguous. In addition to considering space or sepurate
structures for equipment the following should be
considered in supporiing the cquipment avrange-
ments; le, special barriers, comparlments, safety,
fire detection and fire extinguishment equipment,
furce ventilation and/or other sufepuards us outlined
in other sections of this Recommended Practice. In
locating more than one production equipment arca
on a structure, consideration should be given to the
objectives and equipment area comibinations given
in Table 5.1 and discussed in this section. Safety
systems should be desigred to shut off the flow of
fuel into specific equipmeut arcas in cvent of ab-
nermal conditions. Kquipment areas should be loeated
50 a8 to streamline the process flow and simplify
piping systems, Within each equipment group, the
size and configuration of the equipment will, to some
extent, determine the distance beiween individual
pieces of equipment.

5.4 Tiustrated in Appendix A are some examples
of equipment arrangements in accordance with this
REP for situations where as many as six areas of
production equipment are on a single platform.
These are not the only arrangements, but are shown
to indicate some of the variations possible in ac-
cordance with this RP to meet differing producing
requirements and conditions. Other arrangernents are
eonsidered acceptable as long as the RP is followed.
Although arrangements of equipment when more
than one platform is used at a given location are not
included, these attachments can be used ns a guide
for those arcas on each platform in a multiple plat-
form installation.

GQUARTERS AREAS

5.5 Living quarters should be protected from ex-
ternal fires, explosions and noise. Egeape routes from
the gnarters should be readily aceessible to at least
one of the two primary means of eseape roquired by
the Coast Guard Regulations. Iscape routes should
be designed te minimize exposure to polential heat
and flame sources. Because living quarters are n
source of ignition, they shoult be isoluled from fuel
sources to the greatest extent practical. Where living
quarters are located on a drilling or production plat-
form, 2 firewall or adequate space should separate
the quarters from other platform areas. The fire
wall mny be an integral part of the quarters baild-
ing. Windows should be eliminated and other open-
ings minimized on these sides.

5.6 It is important in arranging the quarters to
provide sufficient recreational area for personnel so
48 tu provide a means for relaxing, entertainment
and resting in their off duty hours.

5.7 Quarters should be located in an area and so
defigied to provide personnel o senge of safety and
remoteness from the operations, Walkways should be
constructed on the oxlerior sides of the quarters
building opposite the opoerational areas. This will
vrovide sule avenues of egress aud assist in provid-
mg n comfortable and relaxing atmosphere duoring
off duty hours.

5.8 Utilities suck az clectrical generating equip-
maent, sewage treatment facilities, and air condition-
Ing equipment ean be located in the same area as
the quarters. The designer shoald insure that proper
precautions are taken to control neise and unpleasant
odors such that they do not impair the usefulness
of the quarters.

WELLHEAD AREAS

5.9 The location of the wellhead area (or areas) on
# structure ig influenced by several factors. Well-
heads must be located where they will be accessible
to the driliing rig, remedial equipment and where
adequate structural support can be provided. Weli-
heads should be separated or protected from sources
of ignition, fuel, machinery and falling objects.

5.1¢ The highest pressures encountered on an off-
shore plutform will normally be assoeiated with the
wellheads, Uncontrolled flow from the weltheads can
be very diflicult to contain. Therefore, protection of
the wellhead areas should receive high priority, seec-
ond only to the protection of personnel.

UNFIRED PROCESS AREAS

5.11 Equipment located in this area may be poten-
tial sources of fuel and should be separated or
prolected {rom ignition sources. Unfired process
equipment should not be placed directly above or
below fired eguipment without special protection,

5.12 Unfired process vessels can be placed nearer
wellhieads than other production equipment, since
equipment in both areas are potential sources of
fuel, and should contain no sources of ignition. The
normal flow patbern is frequently from the wellheads
to the unfired proeccss vesseis, so placing the two
arcus near cach other should simplify interconnecting
piping.

PETROLEUM STORAGE AREAS

513 Petroleum slorage tanks may be potentially
hazardous due to the liquid fue! contained, and the
associated venting of gases, Location of petroleam
storage tanks should be remote or otherwise pro-
tected from weltheads and potentinl scurces of ipni-
tion sueh as fired vesasels, machinery, and quarters,
Petroleum storage tanks may be located in the viein-
ity of unfired process vessels since both types of
equipment roprosent potentinl scuvecs of fuel. Pre-
cautions should be taken to prevent spilled liquids
from flewing into other production equipment aveas,

FIRED PROCESS AREAS

5.1t Equipment located in the fired process area
can bhe considered potential sources of ignition, al-
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though some sources of fuel will of necessity be MACHINERY AREAS
present, Fired process vessels should be remote or

brotected from wellheads, unfired process vessels 5.16 Machinery includes both potential ignition and

anks. 1f fired vessels are fuel sources. The machinery area should be located
i’ggté’fti}?}e%ﬁ; i;or;igi,t;ggtusre with other process remote or protected from wellheads, unfired process
equipment, the potential ignition huzard should be equipment, petroleum storage tanks, and quarters
minimized by taking the precuutions discussed in areas, Machinery and fired process equipment are
other seetiond of this Recommended Practice. similar in type and degree of hazard and may be

located in proximity to euach other,
5.15 Fired process equipment and machinery are

potential sources of ignition. These two_equipment

areas may be located in proximity to cach other.

TABLE 5.1

ACCEPTABLE EQUIPMENT — AREAS

Tetroleutn Storage

Walthead Aren Unfired Proce.s Arca Area Fired Process Area Machinery Ouarters

Locntion Ohjective: Loeation Objective: Loeation Objective; Laocation Objective: Location Objective: Locotion Ohjective:
Minimire sources Minimize sourves Minlmize soucces Minimize fuel Minimize fuel IPersonnel mafety
of ixnition and of fgnition of lgnition supply supnly
fuel,

PRIMARY EQUIPMENT TO BE PLACED IN ARFA

Equipment Type Equipment Type LEyuipment Type Equipment Type Fyuipment Typa Equipment Type
{F') Wellheads (F) BSeparators (all WP) (F) Petreleem Liguid (I} Fired Vessels (1) Compressors, {I) Living Quarters
(I} €Choke (F} Sump Equipment Tanlks Wuter Treatment Aor B Sewage Disposal
Manifolds (Pressurized and Aids to (I} Pumpe, A or B Fire Fighting
(¥ Heoders atmospherie) Navigalion (Iy Generztors, Electrie Buildings
(F) Gas Susles Station (I} Hoisting Equipment (I} Water Maker
(F) Pig Traps Typas A or B 0
{F} Indirect Heated Vessels (I} LACT, A or B
Water Treatment {1} Air Compressor,
(F)} Small {100-Lbl or leas) AorEB

Petrelenmm Toanks

OTHER MISCELLANEOUS EQUIPMENT TIIAT MAY BE ACCEPTABLE TO AREA

Holsting Equip- (F) Choke Manifolds (F) Dig Traps (F} Sump Equipment Alds to (1Y Hoisting

ment (Type A) (F) Headers {F) Gas Sales Station Fire Fighting Navigatlon Eguipment

Fire Fightlng Hoisting Fquipment Water Treatment Buildings Water Maker {Type A or B}

Alds to {Type A) Holaling Equipment (1) Water Maker Fire Fighting Aids to

Navigation Fire Fighting {Type A} (¥} Hoisting Pig Traps Nuvigation
(') Indirect Heated Aids to Navigation LACT, Type A Fquipment (ienerators

Vessels (I} Air Compressor, umps, Type A ({Type A or B)

{Trype A) Tire Fighting

Aids to Navigation

(I'} -~ Fuel Source Equipment {Typa A} — Manual, fluld powered, or cxplosion proof electrie moetor powered

(I) - Ygnition Source Equipment {Type B) — Internal combustion engine or electric motor powered
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- SECTION 6
FIRE PROTECTION

GENERAL WELL AREA AND UNFIRED PROCESS AREAS

6.1 There are many types of platforms and com-
binations of installed equinment and facilities, Kstah.
lishing fire protection criteria to fit aJ] situations jg
not possible, However, criteria can be established for
each functional grea depending on the hazards and

whether the ares is enclosed or open.

6.2 A protective wall and/or fire wall thould Lo
considered when the designer believes space does not
provide adequate separation of equipment sroag,
Precaution should be taken in the yse of walls to
insure proper ventilation,

6.3 Platform Fire Fighting Systems
a. General Water hoge and/or chemical 8ys-

Provided with » reliable method of apply-
irg an extinguishing medium on any kind
of fire.

b. Pumps For maximum reliability on en-
closed platforms, two independent seq
water pumps, each capable of furnishing
the maximum fire demand should be util.
ized. One of the pumps may he primarily
used for utility * water, Power supplies
should he independent for at least one
pump; ie, diese] drive, emergency battery
Power, diesel generator, gas turbine gen-

capable of furnishing primary needs, shall
be suffieient,

€. Chemical Chemjeal systems should be de.
signed commensurato with the compioxity
of the production facility. Types of chemi.
eal systems such a3 dry powder, innrt
gases, halou, and light water, ete.,, are
acceptable,

6.4 Platform Emergency Alarm System
&, General ANl manned platformg should he
provided with a fire alarm system, The fire
alarm system will usually consist of a few
manual stationg strategically located near
evacuation routes ang an alarm sounding
device. On Inrger Matforms, the fire alarm
system could also he used to receive signalg
from automatie fire and ras detection 5¥S-

ing the fire emergency hy annuneciation
panel at supervisory Incations,

b. Fire Alarm The system should he ecom-
plete and separate unit supplied by the
platform electrical pPower with infegral
trickle charger and batteries floating or
other independent POWer source. General
alarm and platform shut-down ean be auto-
matically initiated by alarm signals from
the fire alarm panel if desired.

¢. Gas Alarm Qag is usually detected at tweo
levels; (20-25¢9 LEL. and 80-7Tho. L.EIL)
with an alarm generally sounded at the
lower level, Alarm signals may be inter-
connected to the fire alarm panel for com-
bined funetions.

6.5 Automatic Fire Extinguishing
a. Open high hazard areas may be protected

rnelosed high hazard areag may be pro-
tected by waterspray and chemical Systems.

for a2 minimum density of .25 EPm per
square foot and the chemjeal system shonld
be designed for total flooding.

6.6 Detoction
a. Fire Delection, The automatie extinguish-
ing systems should be actuated by g fast
reacting detection system.

The selection would depend on the par-
ticular aves ang arrangement for effective
operation. Fach section or room on the

latform should be Separately annunciated,

}[)Jpon fire deteetion in these areas, the wellg
should be automatically shut-in,
Gas Detection. Tn inadequately ventilated
enclosed areas, » detector should be located
at the ventilation ogtlat as well ag pagp
equipment where £as releases are possihle,
Gas alarm signalg may be transmitted gver
the five alarm system for common annun.
ciation,

6.7 Manual Fire Fighting Fauipment

a. On platformsg housing personnel on a 24.
hour hasis, fire firhting equipment shonld
be provided and lncated so as to Tacilitate
fire attack from two directions. Watey can
be used with pther agents to improve offoc.
tiveness,

b. Extinpuishers suitable for Class B fires
should he located near accessways,

FIRED PROCESS AREAS

of not less than .25 gPm per square foot,

aterspray protection may not he neceg.
sary for open areas where wells and pro-
eS8 equipment are shut-in when a fire ig
automatieally detected. Chemical systemg
may be used with or in lieu of water syg.
tems if determined to provide sufficient fire
protection control,

b. Tinelosed areas m ¥ be protected by water.
spray and chemieal systems., The watep.
gpray system should be of desgign for 4
density of 25 £PM per square foot; and
the chemieal system should be designed for
total flooding,

6.9 Detection .
a. Fire Defection. The automatie extinguish.
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ing systems should be actuated by a Tast
reaeting  detoction sysiem. The selection
would depend on the particular areq 1;md
arrmangement for offoctive operation, Fach
section or room on the platform should he
separately annunciatod, .

b. Gas Detection, In inadequately ventilated
enclosed process areas, a detector should
be loeated at vendilation outlet as well ag
near equipment whepe gas r'«:le.'\ses. are
pozaible. Gas alirms may be annunciated
over the fire alarmn sygtem,

6.10 Manual Fire Fighting Equipment )

a. On platforms housing prrsonnel on a 24
hour basis, fire fighting equipment should
be provided to facilitate fye attnek from
two directions. Water can he used with
other agents to improve effectivoness.

b. Extinguishers suitable for Class B fires
should be located near Arcessways,

MACHINERY AREA

6.11 Agtematic Fire Extinguishing
a. In general, automatic fire control systenig
are not requived for cpen or adequately
ventilated enclosed arveas,

6.12 Deteetion
2. Fire Detection
Fire detection should he provided for en-
closad inadequately ventilated machinery
arcas to provide automatie notification of
a fire and for aetivation of automatic fire
fighting systems.
b. Gas Detection
Gas detection is not required for open
areas, Gas detection is recommaonded in en-
closed machinery arens contalning hydro-
earbon handling equipment.

6.12 Manual Fire Fighting Fouipment
a. On enclosed platformg kousing personnel
on Z24-hour basis fre fghting equipment
should be provided t Macilitnte fire attack
Trom two directinns, Water can he vsed
with other agents to it prove effectiveness,
h. One or mora exlinguishers should be 1o-
cated near Accessways, eapable of extin-
guishing Cluss A, B, and C firas.

|
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QUARTERS

6.14 Automatic Yire Exting wishingr
In goneral, automatic fire extinguishing sys-
tems are not reguired. Depending on the size
and situat‘im), Aorange hond extinguishing
systont may he desirable in the zalley,

6.15 Detection
With 1he installnting of g water flow switch
o a =prinklep stem, no other fire detse-
Lion & noeded, 17 sprinklers are not ingtalied
& fire detector shogly be provided. The use of
smioke deteclopy should be considered,

6.16 Mannal Fire Fighting Equipment
Extinguishors suifable for A, B, and € fires
should be strategically located throughout the
quarters,

PETROLEUM STORAGRE AREA

617 Automatie Fire Extiuguishing

a. Atmogzpherie lanks should be adequately
vented. Automatie fire protection-extin-
gulshment gystems should be congidered
by the designer,

b, Waterspray iy be needed to protect tank
sking from £xXposure to firaey depending on
arrangement of equipruent,

€. Adequate norma) and cinergency drain sys-
tems should be Provided to assure that
lurning  fianmahle liquids  will not be
transmitted (o other barts of the platform,

6.16 Detection
Combination fixeq temperature/rate of rise
or uther suitable detector system is recom-
mended for actiuation of automatic extin.
guishment and alurm svstems.

6.1% Manual Fire Tighting Fquipment
a. Fire fighting trlpment should be pro-
vided 1o atluick Fhe tank area from two dj.
rections, It niay he desjruble to have water
amd wet nny Jry chemien] systems.
b, Dxtinguishers capable of controlling (Nass
B fire should b located at all aceossways,
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APPENDIX A

TYPICAL EQUIPMENT ARRAN GEME

NTS ON OFFSHORE
OIL AND GAS PRODUCTION

FACILITIES
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