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Foreword

This specification was prepared under Joint Industry Programme 33 (JIP33) "Standardization of Equipment
Specifications for Procurement” organized by the International Oil & Gas Producers Association (IOGP) with
the support from the World Economic Forum (WEF). Companies from the IOGP membership participated in
developing this specification to leverage and improve industry level standardization globally in the oil and gas
sector. The work has developed a minimized set of supplementary requirements for procurement, with life
cycle cost in mind, resulting in a common and jointly agreed specification, building on recognized industry and
international standards.

Recent trends in oil and gas projects have demonstrated substantial budget and schedule.everruns. The Oll
and Gas Community within the World Economic Forum (WEF) has implemented a Capital Project Complexity
(CPC) initiative which seeks to drive a structural reduction in upstream project costs with a focus on, industry-
wide, non-competitive collaboration and standardization. The CPC vision is to standardize ‘specifications for
global procurement for equipment and packages. JIP33 provides the oil and gas sector withithe opportunity to
move from internally to externally focused standardization initiatives and provide step change benefits in the
sector's capital projects performance.

This specification has been developed in consultation with a broad userand supplier base to realize benefits
from standardization and achieve significant project and schedule cost reductions.

ABOUT THE REDLINE VERSION

This Redline version aims at comparing Version 2.0 to Version 1.0 but may not capture all
changes.

The Redline version is not a specification document. It is a mark-up copy provided for
information only. The user must refer to the official published version.
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Introduction

The purpose of this specification is to define a minimum common set of specification-requirements for the
procurement of air dryer packages for application in the petroleum and natural gas industries.

This-JP33-standardized-procurementThis specification follows a common document structure comprising the

four documents as shown below, which together with the purchase order define the overall technical
specification for procurement.

Procurement
Data Sheet

Technical
Specification

Quality Information
Requirements Requirements
(QRS) (IRS)

International & Industry Standards

JIP33 Specification for Procurement Documents

Supplementary-Technical Specification
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This specification is to define—a—minimum—commeon—set—of-specification—requirements—for-be applied in
conjunction with the supporting procurement ef—air—dryer—packages—Fhe—terminology—used—within—this
specificationisinaccordance with ISO/IEC Directives, Part 2

; data sheet, information requirements specification
(IRS) and quality requirements specification (QRS) as follows.

IOGP S-613: Specification for Air Dryer Packages
This specification defines the technical requirements for the supply of the equipment.

OGP S-613D: Procurement Data sSheets for Air Dryer Packages

de#ne—an—The procurement data sheet deflnes appllcatlon specmc
information—required—by-the purchaserfor-requirements, attributes and optio
purchaser for the supply of equipment to the technical specification. The procure
also include fields for supplier provided information attributes subject er's technical
evaluation. Additional purchaser supplied documents aremay alse H if@orporated or
referenced in the procurement data sheets; to define scope and technic
purchase of the equipment.

OGP S-613L: Information reguirementsRequirement Specif

Fhis-documentThe IRS defines the information require
purpose—ferinformation to be prowded by the ,
conditions which
invoke information requirements-i

conformity assessment
supply chain risks. Th p

FheThe terminology used
is in accordance with ISO/

is cification and the supporting procurement data sheet, IRS and QRS
ives, Part 2.

a) regulatory requirements;

b) contract documentation (e.g. purchase order);

c) purchaser defined requirements (procurement data sheets, IRS, QRS);
d) this specification;.

e)—the parent standard-
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1 Scope

The scopeforthis

This specification ceversthe-minimum-reguirementsis intended for air dryer packages ferin instrument, plant
and process air applications- i i i i using an oil-free
air supply.

While-this document].?

This specification covers minimum-reguirementsferthe design, materials, fabrication, assembly, inspection,

testing and documentation for regenerative desiccant type dryers;—+. Refrigerant and membrane type dryers
are addressed at a-generie functional level.

hi fication.d I 13
2
Heat of compression rotary drum dryers are not covered by this specification. \

2 Normative references

The following publications are referred to in this document, the procurefggnt d heet (IOGP S-613D) or the
IRS (IOGP S-613L) in such a way that some or all of their gonte U equirements of this specification.
For dated references, only the edition cited applies. For un@&ted ngks, the latest edition of the referenced
document (including any amendments) applies.

ASME B1.20.1, Pipe Threads, General Purpose, Inch
ASME B16.5, Pipe Flanges and Flanged Fittin S ¥ Through NPS 24 Metric/Inch Standard

ASME B31.3, Process Piping

ASME BPVC, Sec-tion VIII

BPEcification for Carbon and Low-Alloy Steel Forgings, Requiring Notch
Components

IEC 60034-1, Rotating Electrical-Machineselectrical machines — Part 1: Rating and performance

IEC 60079 (all parts), Explosive Aatmospheres

IEC 60529, Degrees of protection provided by enclosures (IP Code)
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IEEE Std 841, Standard for Petroleum and Chemical Industry—Severe Duty Totally Enclosed Fan-Cooled
(TEFC) Squirrel Cage Induction Motors—Up to and Including 370 kW (500 hp)

IOGP S-619, Specification for Unfired, Fusion welded Pressure Vessels
IOGP S-703, Supplementary Specification to IEC 60034-1 Low Voltage Three Phase Cage Induction Motors

IOGP S-715, Supplementary Specification to NORSOK M-501 Coating and Painting for Offshore, Marine,
Coastal and Subsea Environments

IOGP S-733D, Data Sheet for Low Voltage Motors (IEEE Std 841)

ISO 7-1, Pipe threads where pressure-tight joints are made on the threads — Part 1: Dim , tolerances
and designation

ISO 7183, Compressed-air dryers —— Specifications and testing ®

ISO 12944-(al-parts)}——2, Paints and varnishes —— Corrosion ti f steel structures by protective

paint systems — Part 2: Classification of environments

ISO 12944-5, Paints and varnishes — Corrosion p. ste tures by protective paint systems —
Part 5: Protective paint systems

ISO 12944-6, Paints and varnishes — Corrosion protection of steel structures by protective paint systems —
Part 6: Laboratory performance test methods

ISO 12944-9, Paints and varnishes — [ roi@ction of steel structures by protective paint systems —
Part 9: Protective paint systems‘nd rat mance test methods for offshore and related structures
ra

\ s industries — Specific requirements for offshore structures

al and natural gas industries- — Material selection and corrosion control

ISO 19901-5:2021, Petrole
— Part 5: Weight managem8

ISO 21457, Petroleum, Pe
for oil and gas prod

3 Terms-and, definitions and abbreviated terms

3.1 Terms and definitions

3.1.1

after-filter

particulate filter located downstream of air dryers to remove dust formed by the breakdown of air dryer
desiccant

3.1.2
desiccant
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solid substance (adsorbent) with the ability to retain water without change of state

EXAMPLES Silica gel, activated alumina or molecular sieve.
e
Note 1 to entry: The term excludes deliquescent substances.

3.1.3

desiccant dryer

compressed-air dryer that extracts water vapour from the wet compressed air by the principle of adsorption
(attraction and adhesion of molecules in a gaseous or liquid phase) to the surface of an adsorbent or desiccant-
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3. 4—dprohroschier
: " . lod.d :

3.5——heated regenerative dryer
regenerationdis-achieved-unit which removes absorbed water by passing heated air through the desiccant-

Note 1 to entry: The heating effort may be provided via electrical heaters, steam, or a process heat exchanger.

36—15

heatless regenerative dryer

regeneration-is-achievedunit which removes absorbed water by passing a-non-heated velume-of-air through
the desiccant-te-beregenerated

3+4—16
heat-of-compression dryer
desiccant dryer that uses hot compressed air from the flnal stage compressor diseharge toyregenerate the

38—17
membrane dryer
A-compressed air dryer that eensastsefuses a semi-permeable membrane WaII through which water vapour ;

can permeate—W
ejected out to-atmosphere.
39—138

moisture separator

equipment installed downstream of the aftercooler ‘@riregeneration cooler to remove free water from air-
NOTE—Note 1 to entry: Separators are typically of the centrifugal-er, coalescing or demister types.

3.40—19

pre-filter

filter installed upstream of the air dryer to remove dust and other particles, oil vapour s-and free water;-which
would- to prevent damage to the desiccantibeds in the-adsorption type air dryers

3.41—1.10

pressure dew point

temperature to-which—air—must-be~cooled.—at a given pressure and water-vapour content—fer—it—to—reach
saturation;-the-temperaturefat-which-Jhat dew begins to form

342—1.11
purge air flow
volume-flow “of compressed air enterrng the dryer minus the compressed air leaving the dryer durlng
regeneration cycle. - -

Note to entry IN@Qr desiccant dryer, this is the slip-stream from dry air passed through a saturated desiccant bed to capture
the moisture, bei®@® discharging into atmosphere.

Note to entry 2: Typically, purge air is expanded to atmospheric pressure.
blo=2

Note to entry 3: For membrane dryers, purge air flow is the sum of “sweep-gas” plus permeate.

3.44—1.12
refrigeration dryer
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compressed-air dryer that extracts water vapour by the application of cooling and subsequent condensation-

Note 1 to entry: Condensation of water vapour occurs on internal cooling surfaces and is then separated and drained.
3.45—1.13

regeneration cooler

heat exchanger that cools hot air from the heated-regeneratingheat regenerated desiccant bed
3.16—1.14

wet air receiver
vessel that is installed downstream of the compressor aftercosleraftercooler and upstream of the dryer

3.2  Abbreviated terms
DN diamétre nominal (French for nominal diameter)
2
NPS nominal pipe size

PTFE polytetrafluoroethylene

TEFC totally enclosed fan cooled \

4  General requirements %

4.12 Reference conditions

D
D
D,
D
D -
D
D
D)
D
D
D
)
O D)
»!
B
D
B
D <
B
D
D
D
D
O g
D
D g
D d
D
D
D (D)
D
D
D
D

TFable-1—Reference conditions ¢hall

Condition Sl units US customary units

Air temperature 6-15°C 60 °F
1.013 barabara 14.7 psiapsia
0 % (dry) 0 % (dry)

NermalStandard cubic metres per hour

(NSmM2/h) Standard cubic feet per minute (sScfm)

4.2 Design life
4.2.1

The design life of structures, vessels and piping shall be a minimum of 20 years.

4.2.2

Air dryer packages shall be designed for at least three years of uninterrupted operation.
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4.3 Package scope
4.3.1— Desiecantdprer General
43.1.1

Each dryer package shall eonsist-ef-the-fellowing—as—a—minimum:—have a local control panel and package

instrumentation.

a - twin43.1.2

Each dryer package shall have a structural steel base frame with lifting lugs.

4.3.2 Desiccant dryers

4321 ® Q
The desiccant dryer package shall have two desiccant vessels;-. \

by—— 4322
The desiccant dryer package shall have pre-filters and after-filters; \

e 4323 @
The desiccant dryer package shall have interconne iping, and valves-ineluding-switch-over valves;relief
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4.4.4

— ided;\Wet air recei | be sized with a minimum hold-up time of 2 minutes of
the maximum volumetric air flow rate through ecelver.
445 ) 4

5 irements for desiccant dryers
51 Gen
5.1.1

The package shall be self-contained, with all components assembled on a common structural steel skid-er
, baseplate or modular frame.

51.2
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516
Paekages—sha“—be—ﬂﬁed—\mth—Desmcant dryers shall have a purge outlet Si
—except for the heat o on type dryers.

he A-weighted sound pre a lavea ad drvear flow e a .ee- ondi

nd-blow.-down e _me ed 0-m om ddoo ™ mited within N

N be-respon a -; act alalla ) ) a )

When the pre SIgr code is ASME BPVC, Section VI, Division 1, the screening and evaluation
all be in accordance with ASME BPVC, Section VI, Division 2.

method fQ ||| o

Fatigue analysis shall include attachments welded to the pressure envelope and the following locations:

a) head-to-shell;
b) support-to-vessel,

c) nozzle-to-vessel wall, considering external piping loads.
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5.2.3
H-specifiedin-the-data-sheet;Desiccant vessels shall be-ASME-code-stampedhave a relief valve.

524

-Desiccant vessels shall

the Pressure Equipment Directive (PED) 2014/68/EU.

Vessels-shall-have dedsiccanted fill and desiccant drain ports.

5.2.85

HWhen desiccant vessels are-provided-withhave an i | heater, the heating elements shall not be in direct
contact with the desiccant-and-shall-allowremoval-of-the-.

5.2.6

When desiccant vessels have an interg t eating element shall be removable without removing

The desiccant bed shall nret-cause-damage;-channelling-or-carry-overofthe

desiecantbe supported by a stainless steel screen or sieve tubes.

5.2.419

Desiceantshall-be-\When silica gel- is the desiccant, a layer of at least 150 mm (6 in) of activated alumina-or
lecular sieve. I . by 4 I .
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at the inlet end of, the desiccant bed.

reguired- shall be

5.2.2410

5.2.1611 ®
Fhe-venderDesiccant vessels shall previde-inthe-datasheet:
have a i ing vent and regeneratie clesn drain.
X K A ' ; 1 ' b L

a nta a a Q Mpaa-formain Mitehino va ac andp ae a Q

- v
5.2.12 Steam heaters ¢
52121 \
Steam heated coils shall i iSONQoN%alves.
5.2.12.2

Steam he ils incllide a strainer.

Steam heate ils shall include a steam trap.

5.3 Pre-filter and regeneration filter
5.3.1

Dual-cealescing-type pre-filters shall be provided, each sized for 100 % of the dryer inlet capacity.
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532

Upstreamshall have upstream and downstream block valves-shal-beprovided-for-each-filterfor-on-line
: ! oni I f the off.li v

5.3.3

FilterPre-filter elements shall be coalescing cartridge type

534

A differential pressure transmitter shall be provided across the pre-filters

pressure-alarm.

5.3.6

5.3.5 2
Adtematic/An automatic drain trap with manual bypass and isolation valves SE: I\ or each pre-filter.

I
FhePre-filters shall have a solid particle removal rating equal to@&l micron absolute.

5.3.7

Regeneration blower inlet filters shall have a solid icle removal rating shall-beequal to or less than 1,0
micron absolute-erless.

54 After-filter

54.1

The desiccant dryer outlet s be-pro m ave dual after-filters, each sized for 100 % dryer capacity.

he drvern aeis nra ‘...\ narina-confic ion inales. 4.2

Each after-filter-foreach & ge-may-be-provided-if approved-by-the purchaser.

am and downstrea

544

TFheAfter-filters shall have a solid particle removal rating shal-beequal to or less than 1,0 micron absolute-er
less.
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545

A differential pressure transmitter shall be provided across the filters-and-configured-with-a-high-differential
pressure-atarmafter-filters.

55 Electrical

551 Motors

Motor enclosures shall be TEFC.

= oS

Motors shall be supplied with a minimu F insulation.

5.5.2 Heaters

2
5.5.2.1 \\
Redundant-Electric heater w e a temperature controller-and.

allh

n independent high -skir-temperature eut-eut-shal-beprovided-irip.

55.2.3

Ceontrel-Electric heater control and over temperature protection fer-electric-heater-shall be integrated with the
Dryerdryer local control panel.

5524

Electric heat tracing shall be terminated at a dedicated heat tracing junction box.
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5.6 Instrumentation and control

5.6.1 General

unJress—speemed—e%hemqse—The dryer package shaII have a skid- mounted Iocal control paneI—elf—\,temkmC
5.6.1.32

NHreld—analegHemstm#nen%s—sueloras%ansmﬂtepsandThe Iocal contr

a—sultablehave the speC|f|ed communlcatlon protocol

5.6.2 Control system

Use-of-mechanicalMechanical switch% not be provided.

\

The local control pa ha | diSprfay which desiccant vessel is in drying mode.

5.6.2.2

The local cO@col panel shall display which desiccant vessel is in regeneration mode.
5.6.2.3
The local control panel shall display the status of the switching valve position.

5.6.2.4

The local control panel shall provide-display;-statds-and an alarm indication as-a-minimum-for:

\ which desi Lis indevi o
by which desi Lis . o
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e——— valve switching valve-operational-and-failure-status:.
& 5625

The local control panel shall display the outlet dew point; temperature.

e 5626

The local control panel shall display an alarm status for high dew point alarm;temperature.

) 5627

The local control panel shall display the pre-filter differential pressure.
5.6.2.8

The local control panel shall display an alarm status for pre-filter high differenti

g—— 5629

The local control panel shall display the after-filter differential pressu\

5.6.2.10

The local control panel shall display an alarm statugfor afteRilter fferential pressure-alarm:.

h— 56211

The local control panel shall display the rege eater high-skin temperature-alarm-and-trip-H-applcable.
5.6.2.312

A

The local control panel shall A ; Vit
inkregeneration heater skin temperature.

& display an alarm status
5.6.2.13

The local control pa r remote operation-and.

5.6.2.14

The loca - shall display the data for remote monitoring—+etrieval.

5.6.2.415

The local control panel shall have-provisionforremote-moniteringdisplay an alarm status of:- package signals.

5.6.2.516

H-proeured-with-\When an air compressor package,—and-as-is part of the same train configuration, the dryer
control system shall-allew-synehronisation synchronize with the air compressor control system for start-up,
leadunlead/oading, unloading and shutdown.

Page 20 of 51 I0GP S-613 June 2022



Specification for Air Dryer Packages

5.6.3 Control and actuated valves ) 4

5.6.3.1

Controlvalves-and-actuatedActuated on/off valves DN 50 (NPS 2) smaller s
way ball or double-offset butterfly valves with double-acting actuators‘and
limit switches.

Il be 2non-lubricated two-
el open and close

5.6.3.2
Controlvalves-and-actuatedActuated on/off valves D 3) and larger shall be non-lubricated, 2two-
way double offset butterfly valves with double-acting actuato d open and close limit switches.
5.6.3.3
Butterfly valve internals shall be stainle i nforced pohpetrafluorcethylene (PTFE) seats.
2
5.6.3.4
For temperatures above 20 39 FWputterfly valve internals shall be stainless steel with graphite seats.
5.6.3.5
Valve fail iti

skall be accomplished by the solenoid valve configuration;—te—ensure—fail-safe

5.6.3.6

Dryer -inlet-switching sequence valves shall be failure lock type to ensure-the-uninterrupted-airflow-to-the plant
incase-ofa-powerfailure-stay in their last position (fail last).

5.6.3.57

VMender-proprietaryProprietary dryer switching valves shall reguire-purchasers-approval
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5.6.4 Relief valves

Relief valves shall not discharge to a location within the -rermal-operation and maintenance access area.

5.6.5 Instrument tubing

5.6.5.1
Instrument-tubingCompression tube fittings shall be eftheflafeles e-ferrule type.
5.6.5.2

TubingCompression fittings jtti hall be from a single manufacturer-and-netinterchanged

5.6.56 Dew point Jrins.trume‘ts.

Dew point transmitters sha

point-transmitter-
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5.7 Piping and piping valves

571

Piping shall be designed, fabricated and tested in accordance with ASME B31.3.
5.7.2

Flanges shall conform to ASME B16.5.

5.7.3

Piping connections smaller than DN 50 (NPS 2) mayshall be threaded perin accordance ME B1.20.1
or flanged.

5.7.4 L 3 0

Piping connections largerthan-DN 50 (NPS 2) or larger shall be flanged. \

5.7.5

Piping, including-ventsvent and drains;drain connections shall &A/—MBN 20 (NPS 34)-exeept
iastrumenty) or larger. : @

5.7.6
Instrument connections;-which-may shall be DN 15 (NPS r larger.
5.7.67
Piping sizes DN 65 (NPS 2%2), DN 90 ( Y 125 (NPS 5) shall not be used.
2

5.7.748
Proprietary connection type [ be used unless-specifically-approved-by-for purchaser connections.
5+8—

i Q‘ 0

5.7.10

Slip-on flanges shall be double-welded.

5.7.4011

AH—ASlM—AJ:Oé—/—A_J:@%MWhe_n the_m_inimum design temperature is less than -9,4 °C (15 °F), carbqn steel

flanges shall be fim S g serale 0f-9:4-°C and-wa
ASTM-A-350/A-350MASTM A350/A350M Grade LF2 Class 1-material-shallbe-used--.
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574112

Alutilitytines—shall-be—provided—with—-Instrument air, cooling water and condensate drainage piping and
tubing shall have a single-point tie-in connection with-the-isolatienvalvelocated at the skid edge- with isolation

valve.

5.7.4213

AlleustemerThe purchaser's tie-in connections shall be brought to the edge of the skid.

5.7.4314

Drainlines-Tie-in connections shall
inpoint:

Vendorshall-providehave anchor type supports at allthe basepl
leadedge.

5.7.26—Valves15

Ball valves constructed sesuch that the ball i in place with a threaded portion of the valve body {e-g-

threaded-body-valves)-shall not be used, unl ve halves are positively secured together {e-g—by seal
-welding }-by the valve manufacturer.

5.7.16:2

Valve-stems-shall be designed such-thatthe-for stem retention.

5.7.17

The weakest link is-of the valve stem design shall be outside of the pressure boundary.

5.7.46-418

Ball, plug and butterfly valves shall have an anti-static device.
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5.7.46-619

Quarter turn block valves ¢

vessels—and—equat%ng—v&h;e)—shaﬂ—meladem |solat|on serwces shall have a Iocklng mechanlsm capable of
accepting a pad-lock-er-car seal ;

plugged—or blmdedpad Iock

57.21

Drain lines up to purchasers-approval:

582—

Coolersthe tie-in point shall be

583—

Seleneidsrated for the draint e locoonelboc ; ft sealsame
design pressure as the eq ¢ g ralned

5.8-4 The Regene 2nd moisture separator-at

5.8.1

Desiccan ve a regeneration cooler for heat of compression type dryers.
5.8.2

When moisture is not free draining into the moisture separator, the regeneration cooler eutlet-shall have an
automatic drain trap.

5.8.3

Automatic drain traps shall have an isolation and manual bypass valve at the lowest point between the
regeneration cooler and the moisture separator.

5.8.4

Shell and tube exchangers for heat-of-compression dryers shall be water-in-tube and air-in-shell configuration.
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5.8.5

When drain traps use a solenoid, the solenoid shall be H-rated, with a stainless steel body and soft seal.
5.8.6
The moisture separator shall be provided with dual automatic drain traps with arisolation valves.

5.8.7

The moisture separator shall be provided with a high-level alarm.

5.9 Baseplate and Suppert-Strueture-support structure
59.1 0

Baseplate-The baseplate shall be a single-fabricated structural steel umt—and

59.2

Baseplate welding shall be previded-with-continuous

5.9.23 %
The support structure shall be provided with lifting attac t least a four-point lift;.
594

The assembled skid structure shall be desig & single-point liftforthe-completelyrassembled-skid.

and support structure shall be designed for operating, aceidental-and-transportation
ind, seismic and blast;-as-defired-by-the-purchaser— loads.

5.10 Nameplate
5.10.1

A nameplate shall be securely attached at a readihvisible location on the dryer skid, en-each-desiccant vessel
oerany-othervessels and auxiliary equipment-as-identified-by-the-purchaser.

5.4110.2

Nameplates shall be 316L stainless steel.
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5.10.3

Nameplates shall be affixed with 316L stainless steel rivets or screws.

5.10.4

Nameplate

5113

As-a-minimum-the-follewing-datainformation shall be elearly-stamped or engraved-en-the-, and legible.

5.10.5
Nameplates shall include the manufacturer's name.

2
5.10.6
The dryer skid nameplate:
by———shall include the serial number. %
e—5.10.7

The dryer skid nameplate shall include the size, model an

e)—5.10.8 Q

g

The dryer skid nameplate shihinci@Qde rated®air flow rate.

5.10.9

The dryer skid nameplate ¢ Wle the rated discharge pressure.

The dryer skiggameplate shall include the dew point temperature at the rated pressure.

5.10.11

The dryer skid nameplate shall include the purchaser's item ae-number or tag aenumber.

A} 5.10.12

The dryer skid nameplate shall include the purchase order renumber.

Units5.10.13

Nameplates shall be-include units consistent with those used on the data sheets.
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5.141410.14
Nameplates—for-individual\When an equipment items—shall-include—thePurchaser's—item—-no—or has an

assigned tag re-number, the tag number and nrame-of-the-equipment name shall be on the name plate or a
separate tag plate.

5.10.15

The content on nameplates for the package components shall follow industry practices depending on the
component type.

6 Material

6.1  General

6.1.1 ®
Material-selectionrequirementsThe material of construction shall be in accordan e 2.

6.1.2

When the ithy_material of construction is not
specified in Table 2 shall be in accordance with ISO
21457.

6.1.23

Hot-dip galvanizing shall be performed after fabrication.

6.1.4

After galvanizing, flange faces shall @; lightly refinished as-necessary-to-ensure-seakntegrityin
f E .5.

conformance with the requireggent
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Table 2 — Material selection

Item

Material of construction
(base case) (Note-1)*

Material of construction
(harsh environment) (Note 1)

Desiccant vessel

Carbon steel (coated)—+-3-mm-—corresion
. /

Carbon steel (coated) «+3-mm—corresion
. ,

or
316 stainless steel

Vessel internals

316 stainless steel

316 stainless steel

Pre-filter housing

Carbon steel (coated)—+-3-mm-—corresion
allowance

316 staihless steel

After-filter housing

Carbon steel (coated)—+—3-mm-—corresion
allowance

316 stainless steel

Electric heater housing

Carbon steel (coated)-+-3-mm-corresion
allewance

Carbon'steel (coated) —+3-mm-coresion
allowance

or
316 stainless steel

Regeneration cooler (WaterCeooled){Nete-2)water cooled) ©

Carbon steel (coated)—+—3-mm—ec@rresion

Carbon steel (coated) +3-mm-corrosion
allowance

Shell or
stainless steel
316 stainless steel©r 316 stainless steel or
Tube 90/10 CutNi or 90/10 Cu-Ni or

admiralty brass

admiralty brass

Tube sheet and baffle

Campatible with the tube material

Compatible with the tube material

Piping, tubing and miscellangous)items

Carbon steel (hot-dip galvaniszed) or

Air Ppiping carbon steel (coated) + 1.5 mm corrosion | 316 stainless steel
Sllernes
y N Carbon steel (coated)—+-1.5-mm-corresion | Carbon steel (coated)+1.5-mm-corrosion
Riping-(Nete-2) 7| Slowance
Water pipg

allowance

Switching valve body

Carbon steel (coated)

316 stainless steel

Tubing and fittings

316 stainless steel

316 stainless steel

Silencer housing

Carbon steel (het-dip-galvanisedcoated)

316 stainless steel

Silencer internals

316 stainless steel

316 stainless steel

Base—FamesBaseplates and
support structure

Carbon steel (hot-dip galvaniszed) or
carbon steel (coated)

Carbon steel (hot-dip galvaniszed) or
carbon steel (coated)

Instrument Hhousing

Stainless steel or
aluminium

316 stainless steel or
aluminium

Junction Bbox

Carbon steel (coated) or
316 stainless steel or

316 stainless steel or
aluminium
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aluminium

panel

Local Gentrel—Panelcontrol

Carbon steel (coated)

316 stainless steel

1ISO 12944-2.

definition.

¢ Cooling water is to be fresh water or glycol-water mixture.

“ Base case reguirements-apply-applies to atmospheric corrosion categoryies C1 to C3 (low to medium corrosivity)—) defined by

 Harsh environments applyies to corrosion category-ies C4 to CX (high to extreme corrosivity) as-perdefined by ISO 12944-2
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5310 Coati | fieati
6.2 Welding

6.3-1062.1

When-specified-in-the-data-sheetsurface preparation-and-coating-\Welding shall be performed in accordance
with a qualified eeatingwelding procedure specification,preparedand an internationally recognized standard.

6.2.2

Repair welds shall undergo the same heat treatment and non-destructive examination as the original weld.

6.2.3
Pressure-containing welds and the attachment of nozzles and fittings to th%ores shall be full

penetration welds.

6.2.4 \

Permanent backing strips shall not be used. \

6.3  Coating %

6.3.1

Onshore and non-marine coating systems shall be selecte i accordance with ISO 12944-85.

6.3.2 '

FheOnshore and non-mar in
1ISO 12944-6.

6.3.4

ng faces, instrument face, instrument cases, cables, shafts, polished or machined
ems, nameplates and item tags shall not be coated.

ange

6.3.5

Bearings, seals, flange mating faces, instrument faces, instrument cases, cable trays and cables, shafts,
polished or machined surfaces, control valve stems, nameplates and item tags shall be protected from blasting

and coating ; -being applied to adjacent equipment.

6.3.6

Cast iron, carbon steel and low alloy steel external surfaces shall be coated.
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6.3.7

Stainless steel equipment items and piping shall be coated when operating at a temperature exceeding 60 °C
(140 °F) in a marine atmosphere.

6.3.8

Insulated stainless steel equipment and piping shall be coated.

6.3.9

Coating under insulation shall be in accordance with IOGP S-715.

6.3.10 Q

Carbon steel pressure vessels in direct contact with wet compressed ai‘shall rnal coating
lication, lfioati ¥ on.

7  Inspection and testing %\

7.1 Pressure testing

o
a raman hi Nnacifieg 0N alfakais daV¥a¥a a¥a raman

re-extent-oraterat-traceab ahnc-certHeation-snalt-be-as4ae I B 1= T L e

\_

Al-erOn-skid piping w e 2cted-to-undergo a hydrostatic test or pneumatic test as a pre-assembled
Sp00| S ke eanline est-and-leak-tighthe est-on-thefully-assembled-piping,—priorto

o1 N

7.51.2

Pressure vesselivand heat exchangers shall be hydrostatically tested-as-per-the-desigh-code-and-the-basis

7.61.3

The hold time at hydrotest pressure shall be not less than 1 h.

7.1.4

Seal-welded ball valves shall be hydrotested after welding.
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7.2 Functional testing
7.2.1

Functional tests for the-dryer controls -shall be-performed-byverify the venderandinclude-asa-minimum:

a)——valve switching cycle for adsorption and desorption:.

by 722

Functional tests for dryer controls shall verify heating and cooling cycle times;.

e 7.23

Functional tests for dryer controls shall verify heater temperature control;. Q
¢

——724

Functional tests for dryer controls shall verify alarm and trip settings:.

e)——=eofreet7.25

Functional tests for dryer controls shall verify the alarm setting @\nt transmitter.

S\\Q
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#+#7.2.6 Local control panel functional test

7.2.6.1

The local control panel shall be tested to verify the functionality of the visual display.
7.2.6.2

The local control panel shall be tested to verify the functionality of the control switches.

7.2.6.3

The local control panel shall be functionally-tested to verify eorrect-funetioningthe function :

b)y—controlswitches: 2 0
e——— the control logic:. \

The local control panel shall be tested to verify the functionality and trip set points;-.
e ——7265
The local control panel shall be tested to verify the fu [itgh of the communication interface.

#87.3 Performance testing

\ 4

7.3.1
The performance test of the r Il arried out in accordance with section7-6f1SO 7183-to-.

7.3.2

d)——— the drying and regeneration cycle time;.

) 733

The performance test of the dryer shall demonstrate pressurization and depressurization.
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7.3.4

The performance test of the dryer shall demonstrate the regeneration temperature;.

h—735
The A-weighted sound pressure level during-purge-outlet-and-blow-down-
e

8 Preservation and packing

8.1

MendorThe dryer package shall a
inspection—testing activities a

inspection.

pletion of al
he—and final

8.2

L
The equipment suitable-sh px for a-period-of-6-six months of outdoor storage from the time of
shipment.

AllexpesedExposed machined and un-paintedunpainted surfaces shall be coated with vapour proof corrosion
inhibitor [ ion.

8.4

AlbvisibleVisible display units and the control panel front face shall be -adegquatehy-protected against scraiches
during transportation and handling.
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8.5

Open piping and valve connections shall be
lagrocoss

&6
iting | hall be clearlv identified on! : Kage.
&+

Therecommended-ifting-arrangement-shall-be-identifiedblinded with
instructions-enclosedmaterial compatible with the shipmentmetallurgy of the piping syste
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9  Spare parts;-eperation and maihrtenance-weight control

9.1 Spare parts

92—

Spare parts shall s@ine as were supplied for the original

component.

10— Vendordrawirg9.2 Weight and centre O y data-reguirement

equipment for installation Qff prowded in accordance with the—req&wemern&ef—tke—m#epmaﬂen
requirement specification! Y
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Annex A
(informative)
Air dryer selection guidelines

Al

The air dryer package should be sized and selected to meet the peak system dry air demand for the facility;
sueh-as (e.g. instrument air, feed air to nitrogen generator, plant air and process air-).
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Type

Lowest
Pressure Dew
Point

achievable

Highest
Compressed
Adr
purity class
achievable

Selection guidelines and features

Refrigeration

3°C (37 °F)

Class 4

Low capital cost, most energy efficient, cannot achieve low dew
point.
Recommended only for plant and process air.

Not suitable for instrument air as a stand-alone dryer.

Membrane

-20 °C (-4 °F)

Class 3

Used in small volume flow rate applications.
Recommended mainly for plant and process,air.

Desiccant dryer

S

Heatless

-70 °C (-94 °F)

Class 0

Lowest capital cost and highest life eycle cost amongst
desiccant dryers. High maintenance cost due to fast recycling of
dryer-

Increased air compresser and‘driver motor size, increased
noise, reducedvalvelife' cempared to other desiccant dryers.

Consumes high amountsof purge air (15- 20-%)-

Shert drying\cycle (5- 10 min). Rapid pressurizing and
depressuriszing time (about 5- 10 s).

Recommendedfor low volume flow application (<-1000-
Nm?&/h) due to high purge flow loss.

Heat
regenerated
(with internal
purge)

-70 °C (-94 °F)

Class 0

Higher capital cost and lower lift cycle cost than heatless dryer.
Purge air consumption (up to 10 %). Long drying cycle (4- 8
h)fand slow pressuriszation and depressuriszation time (6 min).
Less likely to achieve pressure dew point of -70 °C (-94 °F) as a
standalone dryer under high inlet ambient conditions-

Heat
regenerated
(external
blower heated)

-70 °C (-94 °F)

Class 0

Higher capital expenditure than heat regenerated dryer with
internal purge but lower life cycle cost.

Zero purge loss.

Long drying cycle (4- 8 h) and slow pressuriszation and
depressuriszation time (6 min).

Less likely to achieve pressure dew point of -70 °C (-94 °F) as a
standalone dyer under high inlet ambient conditions.

Heat of
compression

-70 °C(-94 °F)

Class 0

Lowest life cycle cost, -moderate maintenance cost &
lowest operating cost amongst desiccant dryers

Improved valve life, lowest noise level
Z zero to marginal purge loss.

Long drying cycle (4- 8 h) and slow pressuriszation and
depressuriszation time (6 min).
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A.3

Available air dryer technologies for the flow rates covered by this specification should be selected based on
product air quality and purity class requirements in accordance with ISO 8573-1, Table 1.

A4

Table A.1 presents generic guidelines for selection of various technologies and dryer types for different
applications.
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Annex B
(informative)
Typical schematics

Typical schematics for air dryer packages are shown in Figure B.1 —to Figure B.6.
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Figure B.1 — Desiccant dryer — hHeatless
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Figure B.2 —— Desiccant dryer — hiHeat regenerated (with internal purge)
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Figure B.3 —— Desiccant dryer — hHeat regenerated (external blower heated)
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I ARINLET
| FILTERISILENCER INTERCOOLER
|
e .
i Y REGENERATION HEATER
i COMPRESSOR ~ COMPRESSOR (NOTE 1)
i STG1 STG2

AIR COMPRESSOR PACKAGE $ ?

- A
AR
DISTRIBUTION
NETWORK
NOTES:
1. HEATER IS OPTIONAL, DEPENDENT ON REGENERATION AIR TEMPERATURE
AND FINAL DEWPOINT REQUIREMENT. ? i $ RIAR
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NOTE 1 Heater is optional, dependent on regeneration air tem

Figure B.4 —— Desiccant

AIR INLET
FILTER/SILENCER INTERCOOLER AFTERCOOLER

'l

atu d il dewpoint requirement.

hileat of compression

R

COMPRESSOR COMPRESSOR
S$TG1 §TG2

AIR COMPRESSOR PACKAGE

NOTES:
1. WATER SEPARATOR CAN BE INTEGRATED W|TH EVAPORATOR
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NOTE 1 Water separator can be integrated with evaporator. %\

Figure B.5 —— Refrigeration dr

P,
&\Q
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AR INLET
FILTER/SILENCER INTERCOOLER AFTERCOOLER

|

COMPRESSOR COMPRESSOR
STG1 STG2

MEMBRANE

AIR COMPRESSOR PACKAGE

PRE-FILTERS -
(2x100%)
HIGH-EFFICIENCY
PARTICLE-FILTERS
(2x100%)
AR
DISTRIBUTION
NETWORK
NOTES
1. PURGE STOP VALVE IS OPTIONAL.
DRY AR
RECENER
()
a—

! AIR INLET
FILTER/SILENCER INTERCOOLER AFTERCOOLER

i I . \: — MEMBRANE

COMPRESSOR COMPRESSOR
STG1 STG2

AR COMPRESSOR PACKAGE
R—
¢ g D
& T (NOTE1)
:L---—n-
PURGE AIR
OUTLET HIGH-EFFICIENCY
PARTICLEFILTERS
(2x100%)
| L= AR
DISTRIBUTION
NETWORK

N~ S
DRY AIR

RECEIVER
NOTE 1 Purge stop valve is optional.

Figure B.6 — Membrane dryer
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