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1	PROJECT BACKGROUND

MISC Berhad (hereinafter referred to as OWNER) has been contracted by PETRONAS Carigali Brunei Ltd. (PCBL or hereinafter referred to as COMPANY) for the provision of Lease, Operate and Maintain (O&M) of Floating Production Unit (FPU) for Kelidang Cluster Development Project. The FPU to be installed 150km offshore at water depth of approximately 1,800 - 2,200 meters.


1.1	OBJECTIVES

The information contained in this document is intended for use by the equipment or package CONTRACTOR in relation with the design, engineering, manufacturing, fabrication, inspection, testing, packaging, preservation, and delivery of the equipment or package within their scope of work or supply.
This document should be reviewed alongside relevant project documentation outlined in the TRP, as well as other applicable technical engineering materials such as specifications and design basis documents.







































2	DEFINITIONS & ABBREVIATIONS

All documents which will use the following words, and expressions shall have the meanings given:

Table 1	Definitions


Terms

COMPANY

OWNER / PURCHASER

CONTRACTOR / VENDOR

Classification Society


Project Participants



Package

Definitions

PETRONAS Carigali Brunei Ltd

MISC Berhad or MISC Berhad’s nominated entities

The party responsible for the supply of equipment, packages, materials, or services engaged by the OWNER.

Shall mean American Bureau of Shipping (ABS)

COMPANY, OWNER, CONTRACTOR and its Vendors and Suppliers, CLASS, Government Authorities, and any other stakeholders with an interest in the FPU Kelidang Project, including other contractors engaged by the COMPANY.

Grouping of equipment, supplied as package including interconnecting piping, instruments, cables, cable trays and all ancillary equipment
required.



Table 2	Abbreviations and Definition


Abbreviation

AVM

Full Description

Anti Vibration Mounting


CDRL	CONTRACTOR Document Register List

FAT	Factory Acceptance Test

HFE	Human Factor Engineering

MEG	Monoethylene Glycol

MGO	Marine Gas Oil

PO	General Terms and Conditions of Purchase Order

SWL	Safe Working Load

TRP	Technical Requisition Package

UCP	Unit Control Panel

WHRU	Waste Heat Recovery Unit















3	REGULATORY REQUIREMENTS, CLASSIFICATION, CODES & STANDARDS

3.1	ORDER OF PRECEDENCE

The following order of precedence shall apply (from top as most priority). The details of Rules, Regulations or requirements shall be complied as long as it is not in conflict (exceeded minimum requirement) of the topmost hierarchical.


The order of precedence is as follows (from top as most priority):

•	Brunei Statutory Requirements, Flag State, Local Laws and Regulations •	Classification Society's Offshore Rules
•	Project Specifications, including but not limited to:
i.	International Codes and Standards (e.g., ASME, API, ASTM) ii.	IOGP JIP33 & JIP35 Specifications
•	Industry Best Practices
•	Project-Specific Requirements (inclusive of HSE Requirements)
•	MISC / Manufacturer / Vendor Specifications, Documents and Information (where applicable)
•

3.2	REGISTRATION, FLAG STATE AND STATUTORY REGULATIONS

The FPU will be registered as a Floating Production Unit (FPU) and shall comply with regulations sanctioned by the Brunei Administration.
The FPU will be registered with the Brunei Flag.



3.3	CLASSIFICATION NOTATION

The FPU will be classed according to ABS notations:


A1 – Floating Production, Storage and Offloading System (Ship-type), (CI) Kelidang Cluster Field, Block CA2, Brunei, SFA(R15), 2043, UWILD, SUSTAIN-1, CRC (OC-PL), OHCM, RBI(Hull), CPS-B, IHM, RRDA


The FPU shall be capable of remaining at station at Kelidang without having to drydock throughout the CONTRACT period.
The equipment/package as specified in the specification shall comply with the applicable ABS requirements and shall fulfill ABS certification for design, fabrication, and testing.

CONTRACTOR shall obtain equipment/ package certification from classification society. CONTRACTOR is also responsible to include all necessary Class Surveys and inspections for their supplied equipment/package.







4	NORMATIVE REFERENCE

4.1	CODES, STANDARDS & REFERENCE DOCUMENTS

In addition to the requirements contained herein, the latest edition of the following documents, codes, standards, and specifications shall be considered as part of this specification and are to be used by the CONTRACTOR in their designs. The applicable codes, standards and specifications shall be as listed below and shall also include any code and standards etc. referenced by the listed documents.

The Rules and Standards listed herein are to be observed during the execution of all phases of the Offshore Production Units design. In case of conflict with requirements, rules, regulations and MISC documents, MISC shall be consulted to define requirements to be followed.

Refer to FPU PROCESS DESIGN BASIS - KLD-MISC-PRO-BOD-2000ZZ-00001 for project reference documentation.



4.2	UNITS

The international system of units (SI) shall be used in all designs, engineering documents and drawings,unlessotherwise stated.Wherenon-SIunitsareusede.g.,standard barrels per day (stb/d), the SI equivalent shall also be provided.
•	Standard conditions for all process calculations are 1.01325 bara (1 atm) and 15.56 °C (60 °F)
•	Normal conditions for all process calculations are 1.01325 bara (1 atm) and 0 °C

•	Vacuum and gauge pressure shall be referenced to atmospheric pressure (1.013 bara). Gauge or absolute pressure shall always be indicated except for differential pressure, e.g., pumps.

























5	GENERAL PACKAGE REQUIREMENTS

Packages should be arranged to allow operations personnel access to valves and field instrumentation where this needs to be accessed regularly during normal operation, this includes vent and drain valves used for priming pumps when regular change-over between duty and standby units is envisaged during normal operation. The same applies for equipment requiring regular maintenance and inspections. In these instances, permanent means of access shall be provided.

Access spaces and withdrawal envelopes shall also be provided for removal of items which may require to be removed for cleaning or to allow replacement. Maintenance routes and mechanical handling devices shall also be provided for this purpose, along with any special tools required to facilitate maintenance. Examples of these being heat exchanger tube bundles, rotating equipment cartridges/bundles, coupling removal and immersion heaters.

Equipment, insulation and personnel protection shall be provided as required by OWNER / CONTRACTOR and project specifications.

All package piping tie-ins shall be located at the skid package edge and shall not protrude outside the package skid boundary unless specifically agreed with the OWNER / CONTRACTOR and. Final piping tie-in locations shall be agreed with the OWNER / CONTRACTOR and as part of the respective parties’ ongoing design development of the package and overall FPU layout.
Package piping shall be neatly run and shall be pipe-stressed in accordance with the project pipe stress requirements.

Suitably sized temporary strainers shall be installed upstream of all pumps, compressors, and rotating equipment to protect this equipment from construction debris during commissioning and start-up.
Electrical and instrument marshalling junction boxes used to connect package cabling to external OWNER/ CONTRACTOR and integration cables shall be located at the package skid edge without overhanging the skid edge.

Sufficient space shall be allowed around the junction boxes to accommodate minimum bend radii of the incoming cables.

The final location of the junction boxes shall be determined and agreed with the OWNER / CONTRACTOR and as part of the respective parties’ ongoing design development of the package and overall FPU layout.
Cables shall be run in cable trays, which shall be neatly routed and segregated in accordance with the corresponding project discipline specifications.










Any local control panels and enclosures shall be located to allow their doors to open without hinderance/clashing with adjacent packaged equipment and allow operators full access to the enclosure interior.
Unless specified elsewhere in the package specifications and/or data sheets, the lowest deck of the package shall have plated flooring with drainage. There should be a single skid-edge open drain tie-in connection, which should be located towards the Aft end of the package as it will be orientated once installed on board FPU in its final location. Information on orientation will be advised by the OWNER/ CONTRACTOR during the early stages of layout design development.

Package drain boxes on plated decks should be in the package corners. Alternatively, lower decks may have grated flooring with a drip pan set into the skid base, which should be sloped with 2 (two) nos. of drain nozzles located diagonally opposite sides of the base plate.

Higher decks shall have grated floors, with coamed drip pans around equipment from where there may be spillage during operation and/or maintenance.
Drain and vent connections from equipment shall be routed to a common header, which shall terminate at a common tie-in point for each service.
Packages shall be designed to be suitable for a single point lift unless agreed with the OWNER / CONTRACTOR. To this end, packaged equipment and piping layout etc. should be arranged to avoid clashes between the lifting tackles prescribed by the package CONTRACTOR to facilitate loadout. CONTRACTOR shall provide lifting arrangement details as part of CONTRACTOR’s document deliverables. If, however, for transportation reasons, the package needs to have parts temporarily removed to facilitate both lifting and/or transportation, the parts to be removed shall be designed to be easily removable, and re-instated following transportation. CONTRACTOR shall provide the necessary instructions for reinstatement as part of CONTRACTOR’s package installation manual.

CONTRACTOR shall refer to OWNER/ CONTRACTOR equipment specific data sheets and specifications for further requirements specific to the equipment scope in question.
SS304 shall not be used in any part of FPU. Material selection shall comply with ISO 21457.



















6	GENERAL DATA

This specification shall be read in conjunction with the applicable project design basis, specifications, philosophies, technical datasheets which contain specific requirements for equipment and packages.

6.1	DESIGN AND FATIGUE LIFE

6.1.1	DESIGN LIFE

FPU and all associated SYSTEM shall be designed to meet design life of 15 years. FPU to be designed with minimum in-field maintenance and maximum availability.
FPU shall be adequate for uninterrupted operation, without the need of dry-docking. Provisions shall be provided in the SYSTEM design to account for the expected service life. These provisions may include maintenance design, sparing and availability consideration and routine change outs.
Dedicated maintenance program (renewal / replacement of component) to be included in the Maintenance and Operating Manuals.


6.1.2	FATIGUE LIFE

Fatigue life requirement shall be as stated within the individual component specifications, bearing in mind the FPU service life of 15 years.

Fatigue damage calculation for the support structures, foundations, etc., shall be carried out in accordance with the Classification Society rules and requirements.



6.2	UNIT OF MEASUREMENT AND PHYSICAL VALUES

Metric system complying with ISO standard (SI units) will be used in all documentation, with the following exceptions:

Table 3	Unit of Measurements



Measurement

Volume

Pressure

Pipe Diameter

Gas Flowrate

Unit / Descriptions

Cubic meter (m³) or US barrels of oil (bbls)

kPa(a), kPa(g)

Mm

Standard Cubic Meter per day (Sm³/d) and million standard cubic feet per day
(MMscfd)











Liquid Flowrate

Temperature

Standard Cubic Meter per day (Sm³/d), barrel per day (bpd)

Degrees Celsius (ºC)


Reference Conditions


Standard

Normal

101.3 kPa(a) @ 15.6 ºC

101.3 kPa(a) @ 20 ºC





















































Relevant Physical quantities and their units are given below.



Table 4


Physical Quantity

Forces

Mass

Mass

Length / Distance

Angles

Velocity

Acceleration

Moments

Gravitational Acceleration

Physical Quantities and Units


Unit

Newton

Kilogram

Ton (metric)

Meters

Radians / Degrees

Meter per Seconds

Meter per Seconds Squared

Newton Meter

9.81 m/s2




Abbreviation

N

Kg

MT

M

Rad / Deg

m/s

m/s2

Nm






































6.3	DEFINITIONS OF PROCESS PARAMETERS



Table 5


Terms

Operating pressure

List of Process Parameters


Definitions

The pressure at which the plant operates at steady state conditions, subject to normal variation in
operating parameters.


Maximum operating pressure	The	maximum	pressure	predicted	including deviations from normal operations, like start-up/shutdown,        process	flexibility,        control requirements and process upsets

Maximum Allowable Working Pressure (MAWP)	Maximum permissible pressure during normal



Design pressure



Operating temperature



Maximum operating temperature

operating position at design temperature.

The maximum internal or external pressure to be used in determining the minimum permissible wall thickness.

The temperature at which the plant operates at steady state condition, subject to normal variation in operating parameters.

The maximum temperature at unstable conditions,

like	start-up/shutdown,	control	requirements, process flexibility and process upsets.


































7	ENVIRONMENTAL DATA

7.1	FPU LOCATION

The KCD field is located approximately 150 km offshore of Brunei.



7.2	SITE ENVIRONMENTAL CONDITIONS

The following site environmental conditions shall be used to design the FPU, and all the equipment onboard FPU.

Refer to METOCEAN CRITERIA FOR KELIDANG FACILITIES (FPU & SUBSEA).



7.3	MOTION CRITERIA

FPU preliminary motion and accelerations are provided in the Appendix 1 PRELIMINARY MOTION AND ACCELERATION REPORT.


7.3.1	Vessel Characteristics

Axis convention for the acceleration’s direction is depicted below:


Figure 1 Axis convention for the acceleration’s direction























The origin of the co-ordinate system is as follows:








•	At aft of vessel (aft perpendicular APP) •	At center line of vessel (CL)
•	At base line level (BL)


7.3.2	Vessel Motion Convention

The vessel motions are defined with respect to the motion axis system.

The origin of the motion axis system is at the COG of the vessel. The motion axes remain parallel to the vessel-fixed axis when the vessel is stationary.















The six motion components are shown below and the associated terminology.


Table 6	6-Degree of Motions and Associated Terminology


Symbol	Terminology

x	Surge

y	Sway

z	Heave

φ	Roll

θ	Pitch

Ψ	Yaw

Description

X Axis Translation

Y Axis Translation

Z Axis Translation

X Axis Rotation

Y Axis Rotation

Z Axis Rotation

Positive Direction

From stern to bow

From center line to Port side

From base line upward

Starboard down

Bow down

Bow to port side




















7.3.3	Transit Conditions

All facilities onboard FPU be designed to accommodate the transit conditions.

Preliminary motion and accelerations during transit conditions are provided in Appendix 1 PRELIMINARY MOTION AND ACCELERATION REPORT - KLD-MISC-TME-RPT-3000ZZ-00001.


7.3.4	In-Field Conditions

This applies to FPU when on location in the field. The maximum values were calculated representing all normal-operational loading conditions and the design environmental conditions.

Normal operation means a state in which all systems and processes on FPU can be started or kept running without tripped alarms or safety shut-down devices or endangering equipment and personnel involved. All facilities must be suitable for continuous operation on specification within the following limits.
For process systems and all systems that are related to the production of oil (Note 1):

•	Maximum roll 6.5° single amplitude.

•	Maximum pitch 5.5° single amplitude (static trim of 1° is included in this value).

For machinery and utility systems that are employed to provide power generation, water for cooling compressed air, ventilation, and air conditioning to keep the vessel operating

(Note 2):

•



Maximum roll 15°/10 s roll (single amplitude) coupled with maximum pitch angular acceleration resulting from 100-year environment conditions (DEC).











1 This requirement is related to Topside pressure vessels and internals design, Topside main power generation (Gas Turbines), as Gas Compression units and its auxiliaries and other equipment or subcomponent affected by FPU roll and/or pitch. It excludes the essential power generation by the vessel diesel generators that keep the vessel systems running.
2 The following systems fall under above requirement: -	Marine: Seawater Cooling System
-	Marine: Fresh Water-Cooling System -	Marine: Compressed air system
-	Marine: Power generation systems (essentials) -	Marine: Ventilation and Air Conditioning
-	The foundations and fastenings shall be designed according to Classification Society requirements for the in-place and transit conditions.
Preliminary linear accelerations resulting from the motions above is provided in Appendix 1 PRELIMINARY MOTION AND ACCELERATION REPORT - KLD-MISC-TME-RPT-3000ZZ-00001, subject to change during the detailed design. CONTRACTOR shall perform the design analysis for their WORK using transit, in-place (DEC and DOC) and foundation cases based on location (module) of their supplied SYSTEM.








8	UTILITIES

8.1	SEAWATER

8.1.1	Marine Seawater Supply for Cooling Purposes


Table 7	Marine Auxiliary Cooling Seawater Supply Pressure and Temperature


Description	Unit

Supply Pressure	kPa(g)

Supply Temperature	°C

Discharge Temperature	°C

Design Pressure	kPa(g)

Design Temperature	°C

Value

230.0

26.9 (Normal) 27.2 (Max)
35.0

800.0

65.0


Max. pressure drop for coolers	kPa	50.0

Note:
1.	From Auxiliary Seawater Cooling Pump
2.	Data to be confirmed and advise by Hull Marine Consultant.













Table 9	Marine Main Cooling Seawater Supply Pressure and Temperature


Description	Unit

Supply Pressure	kPa(g)

Supply Temperature	°C

Discharge Temperature	°C

Design Pressure	kPa(g)

Design Temperature	°C

Value

310.0

26.9 (Normal) 27.2 (Max)
35.0

600.0

65.0


Max. pressure drop for coolers	kPa	50.0

Note:
1.	From Main Cooling SW Pump
2.	Data to be confirmed and advise by Hull Marine Consultant.














































8.2	PROCESS COOLING MEDIUM (MARINE)

8.2.1	Marine Main Fresh Water - Cooling Medium


Table 10	Marine Main Fresh Water – Cooling Medium Supply Pressure and Temperature


Description

Supply Pressure

Supply Temperature

Unit	Value

kPa(g)	560.0

°C	36.0



Return / Discharge Temperature (maximum)

Design Pressure

Design Temperature

Note:

°C	44.2

kPa(g)	910.0

°C	47.0

1.	Data to be confirmed and advise by Hull Marine Consultant.























8.2.2	Marine Auxiliary Fresh Water - Cooling Medium


Table 11	Marine Auxiliary Cooling Medium Supply Pressure and Temperature


Description

Supply Pressure

Supply Temperature

Unit	Value

kPa(g)	787.0 (Note 1)

°C	32.5



Return / Discharge Temperature (maximum)

Design Pressure

Design Temperature

Note:

°C	36.9

kPa(g)	1140.0

°C	65.0

1.	Supply of 600kPag pressure with both pumps being operated in series for Topsides use (Gas Turbine Generator black start).
2.	Data to be confirmed and advise by Hull Marine Consultant.








8.3	POTABLE / TECHNICAL WATER

8.3.1	Potable Water (From Marine)


Table 14	Potable Water Supply Pressure and Temperature


Description

Supply Pressure

Supply Temperature

Design Pressure

Design Temperature

Unit	Value

kPa(g)	730.0

°C	Ambient

kPa(g)	1110.0

°C	150.0


Total Dissolved Solids (TDS)	ppm	500

Note:
1.	Data to be confirmed and advise by Hull Marine Consultant.


8.3.2	Technical Water (From Marine)


Table 15	Technical Water Supply Pressure and Temperature


Description	Unit

Supply Pressure	kPa(g)

Supply Temperature	°C

Design Pressure	kPa(g)

Design Temperature	°C

Value

1300.0 (Note 2)

Ambient

1650.0

50.0


Total Dissolved Solids (TDS)	ppm	10.0

Note:
1.	Measured at pump discharge.






















8.4	INSTRUMENT AND SERVICE AIR

8.4.1	Instrument Air


Table 16	Instrument Air Supply Pressure and Temperature


Description	Unit

Supply Pressure (Note 1)	kPa(g)

Supply Temperature	°C

Design Pressure	kPa(g)

Design Temperature	°C

Water Dewpoint (Note 1)	°C

Quality

Note:

Value

Min: 1100 Max: 1200
Ambient

1610.0

75.0

-40 @ 1100 kPa(g)

Oil Free

1.	Measured at Instrument Air skid limit (outlet of air dryer).


8.4.2	Service Air


Table 17	Service Air Supply Pressure and Temperature


Description

Supply Pressure (Note 1)

Supply Temperature

Design Pressure

Design Temperature

Water Dewpoint (Note 1)

Note:

Unit	Value

kPa(g)	980.0

°C	Ambient

kPa(g)	1300.0

°C	65.0

°C	35 @ 800 kPa(g)

1.	Reference at the Hull Service Air Distribution Header
2.	Data to be confirmed and advise by Hull Marine Consultant.





















8.4.3	Starting Air







Pressure

Temperature

Table 18

Description

Starting Air Quality

Unit

bar(g)

°C



Value

Max: 30

Ambient


Dew Point at Operating Pressure	°C	Max: 35.0

Note:
1.	This is for Essential Diesel Generator use.
2.	Data to be confirmed and advise by Hull Marine Consultant.


8.5	NITROGEN


Table 19	Nitrogen Supply Pressure and Temperature

Description	Unit	Value


Supply Pressure (Note 1)


Supply Temperature

Design Pressure

Design Temperature


Water Dew point

High Purity (Note2)


Note:

kPa(g)	Minimum :700 Normal: 800
°C	amb

kPa(g)	1610

°C	75


°C	-40

% (min)	98
99.5 (High purity)

1.	Measured at N2 generation package outlet
2.     For MEG Regeneration and Reclamation package























8.6	FUEL PROPERTIES

HP fuel gas composition to be referred to Gas Turbine Generator and Gas Turbine Compressors datasheet.

The liquid Marine Gas Oil (MGO) will be a medium distilled fuel - Marine Diesel Oil (DMA). The general fuel specification as per table below.


Table 20	General MGO Specifications


Description

ASTM Color

Unit	Method

-	ASTM D1500

Specification Limit

3



Specific Mass at 20⁰C (max)

Viscosity @ 40 C

Flashpoint (min.)

Total Sulphur


Pour Point


Cloud point

Water (max.)

Ashes (max.)

Sediment (max.)

Cetane Number (min)

Carbon residue in final 10% distillation residue (max.)

Carbon residue (max.)

kg/m3	ASTM D1298

mm2/s	ASTM D445

°C	ASTM D93

Mass %	ASTM D4294

ASTM D2622

°C	ASTM D97


°C	D5771

Vol %	ASTM D95

Mass %	ASTM D482

Mass %	ASTM D4870

-	ASTM D4737

Mass %	ASTM D4530

Mass %	ASTM D4530

876.8

1.5 - 6

60.0

Max.: 0.5


Max.: 0 Min.: -6.0
Max.: 6.0

-

0.01

-

40.0

0.25

-





























8.7	LP FUEL GAS



Table 21

Description

LP Fuel Gas Properties

Unit	Value



Supply Pressure

Supply Temperature

Design Pressure

Design Temperature

H2O Content (Note 1)

CO2 Content

H2S Content

kPa(g)

°C

kPa(g)

°C

lb/Mscf

Mol %

ppmv

700.0

(-1) - 11

1500.0

-29 / 130

15

<1 mol %

not detected


Note:

1.	For use by Marine (IGG system)










































8.8	MONOETHYLENE GLYCOL

Refer to Error! Reference source not found.– Material Safety Datasheet for MEG 90% ( Subsea Lean MEG).


























































9	ELECTRICAL POWER SUPPLY


Table 22	Electrical Power Supply


Voltage Type

High Voltage Generation


Low Voltage Generation



Low Voltage


Low Voltage




UPS

Configuration
6600V, 60Hz, 3Phase


440V, 60Hz, 3 Phase



690V, 60Hz, 3 Phase


220V, 60Hz, 3 Phase




220VAC, 60Hz, phase to phase

Remarks
•	3 wire high resistance earthed neutral. (Gas Turbine Generators)
•	3 Wire, Isolated earth (IT) System (Emergency, Essential Diesel Generator)
•	Generation, distribution, and utilization.
•	3 wire isolated earth (IT System) for TEG Heater
•	Lighting & Small power distribution and control system
•	3/2 Wire or Phase to Phase
•	3/2 Wire isolated neutral (IT System)
•	For control, Instrumentation, and lighting


Note:
1.	Applicable for all AC systems



Table 23	Electrical Data

Data	Values

Frequency	60Hz


Max. frequency tolerance

Max. frequency transient

Voltage tolerance

Max. voltage transient

Max. total harmonic voltage distortion

±5 %

±10% for 5 sec.

+6% / -10%

±20% for 5 sec.

5% (IEC 61000-2-4 CLASS 2)























10	INSTRUMENTATION

Instrumentation and control systems supplied with package shall be standardized, where possible, with other equipment on the installation to provide improved safety and reduced operational expenditure due to the familiarization of personnel with the equipment and reduction of common spares holding.

Equipmentandpackagesthat aresuppliedas askid unitshallfollowas perprojectspecific standard, which may or may not include an integral control system. Equipment that is equipped with a control system, the control panel shall be mounted inside E-House. Control philosophy for each package is detailed in the relevant package specification.

Package shall be supplied fully assembled where possible and mounted on a skid as specified in the package specification. All instruments shall be fitted and tested insitu, in accordance with this specification, referenced documents and all relevant codes, standards and regulations, before leaving the CONTRACTOR’s work site.

For packages that have their own control system, trip actions such as machine protection will be carried out by the package control system; and alarms will be sent to the ICSS.

Any condition on the package requires operator attention or action and all pre-trip and trip alarms shall be sent to the ICSS.

Local field panels, gauge boards and light boards if required for the package shall display all pertinent information required by field operators to operate the package. This applies to both control and protection systems operator facilities. These shall be mounted on the package base at a location to ensure maintenance access for all panel items and not to interfere with other package equipment or pipework.

Electronic transmitters shall be complied with SMART with HART protocol and meet with NAMUR NE-43 compliance. UCP/LCP may be equipped with HART pass through I/O module or HART multiplexer to allow HART data retrieval from ICSS AMS server via Ethernet. If specified in the package equipment specification, package CONTRACTOR shall provide suitable Ethernet to FO converters and other necessary hardware.

Refer to KLD-ZHJT-INS-SPN-2087IX-30006 - INSTRUMENT REQUIREMENT FOR PACKAGED EQUIPMENT.



10.1	TYPE OF PACKAGE EQUIPMENT

Instrumentation and control systems supplied with package equipment shall be standardized,where possible, with otherequipment ontheinstallation to provideimproved safety and reduced operational expenditure due to the familiarization of personnel with the equipment and reduction of common spares holding.

Mechanical packages that are supplied as a skid unit shall follow as per MISC’s standard, which may or may not include an integral control system. Package that is equipped with a control system, the control panel shall be mounted either locally or in the Instrument









Equipment Room (IER) inside E-House. Control philosophy for each package is detailed in the relevant package specification.

Packaged equipment shall be supplied fully assembled where possible and mounted on a skid as specified in the package specification. All instruments shall be fitted and tested in situ, in accordancewith this specification, referenced documentsand all relevantcodes, standards and regulations, before leaving the Package CONTRACTOR’s work site.

For packages that have their own control system, trip actions such as machine protection will be carried out by the package control system; and alarms will be sent to the ICSS.
Any condition on the package requires operator’s attention or action and all pre-trip and trip alarms shall be sent to the ICSS.

Local field panels, gauge boards and light boards if required for the package shall display all pertinent information required by field operators to operate the package. This applies to both control and protection systems operator facilities. These shall be mounted on the package base at a location to ensure maintenance access for all panel items and not to interfere with other package equipment or pipework.

Electronic transmitters shall be complied with SMART with HART protocol and meet with NAMUR NE-43 compliance. UCP/LCP may be equipped with HART pass through I/O module or HART multiplexer to allow HART data retrieval from ICSS AMS server via Ethernet. If specified in the package equipment specification, package CONTRACTOR shall provide suitable Ethernet to FO converters and other necessary hardware.


10.1.1	Package Type 1

Type 1 packages will be monitored, controlled and safeguarded by the FPU ICSS. The field instrumentation shall be hard-wired to skid mounted field junction boxes (supplied by the Package CONTRACTOR) for connection to the DCS/SIS/FGS. All cables shall be run on cable trays / ladder. Junction boxes shall be grouped by signal type on steel frames. Signals segregation shall be as specified in Section 10.3.

Junction boxes shall be accessible from the ground level, and their arrangement shall allow easy access for installation and wiring of multi-cables.

The cables between the junction boxes and the ICSS marshalling or ICSS RIO cabinet shall be specified, provided and installed by CONTRACTOR.



















PACKAGE TYPE T1 MODULE / SKID PACKAGE CONTRACTOR SCOPEDCS / SIS
FGS



Field Instrument

rol Valve	JB


Actuated Valve	ICSS


F&G Detector/ ESD Push Button
JB Actuated Valve



Note:
1.	Item in blue is part of Module CONTRACTOR scope of supply.

Figure 2 Package Type T1 (Without ICSS RIO Connection)


PACKAGE TYPE T1 MODULE / SKID PACKAGE CONTRACTOR SCOPEDCS / SIS
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F&G Detector/ ESD Push Button
JB Actuated Valve



Note:
1. Item in blue is part of Module CONTRACTOR scope of supply.

Figure 3 Package Type T1 (With ICSS RIO Connection)













10.1.2	Package Type 2

The ICSS shall control and monitor the package via redundant communication using Ethernet TCP/IP over Modbus interface either to the local control panel (LCP located at field or Unit Control Panel (UCP) located in Instrument Equipment Room/ E-House. The package unit field instrument shall connect directly to either LCP or UCP and in turn, shall interface to the FPU ICSS. Where the package has a small number of simple I/O or has a proprietary interface, hardwired signals to ICSS are acceptable. Both the UCPs’ and LCPs’ will be interfaced with the FPU control and safety system appropriately.

PLC and I/O modules in the LCP or UCP with only a few hardwired signals that interface with the facility ICSS. All Critical signal I/O’s between package type T2 and the FPU ICSS shall be hardwired.

These hardwired signals typically would be:


Table 24	Package Type 2 Hardwired Signals to ICSS


No.	Signal Description	Tag No.	System	I/O Type

Signal Type

1	Alarm and Status (ICSS Input, Package UCP Output)

Common Alarm Unit Running Status
Unit Shutdown Status Local / Remote Status
Package Ready to Start

NNNN-XAB-XXXX	DCS	DI	NIS NNNN-XIA-XXXX	DCS	DI	NIS NNNN-XZA-XXXX                 SIS	DI	NIS NNNN-XIC-XXXX	DCS	DI	NIS
NNNN-XID-XXXX	DCS	DI	NIS

2	Command (ICSS Output, Package UCP Input)

Package Start Command Package Stop Command Time Sync Signal (Note 2) Start Permissive
PSD Trip (Note 1)
ESD Trip (Note 1)

NNNN-XHA-XXXX NNNN-XHB-XXXX NNNN-KY-XXXX NNNN-XS-XXXX NNNN-XZ-XXXX
NNNN-XZB-XXXX

DCS             DO-NDE           NIS DCS             DO-NDE           NIS DCS             DO-NDE           NIS DCS             DO-NDE           NIS SIS               DO-NE             NIS
SIS	DO-NE	NIS

Note:
1.	ESD or PSD Trip, subject to Shut Down Hierarchy.
2.	Hardwired time synchronization signal shall be provided in the event if NTP time synchronization function is not supported.


CONTRACTOR shall supply LCP complete with PLC, I/O modules and communication interface modules. A redundant communication link between the package LCP/UCP and the DCS may be required depending on system needs. If required, redundant Modbus TCP/IP communication shall be implemented: fiber optic links for LCP and Ethernet cable for UCP. The package vendor shall supply and install the necessary converters and Fiber Optic Patch Panel (FOPP) within the LCP.









CONTRACTOR shall provide all information related to ICSS integration, including Package HMI graphics, graphic mimic configuration, modbus communication lists (using the ICSS CONTRACTOR’s standard format), the complete IP address list, as well as the system and network architecture. This information shall be submitted to both the CONTRACTOR and the ICSS CONTRACTOR.

Instruments within the package shall be wired and connected to junction boxes / Local Control Panels (LCP) located at the edge of the package skid / module. All cables shall be run on cable trays / ladder.

Junction boxes shall be grouped by signal type on steel frames. Signals segregation shall be as specified in section 10.3.

Junction boxes / Local Control Panel (LCP) shall be accessible from the ground level, and their arrangement shall allow easy access for installation and wiring of multi-cables or fiber optics cables.

The following cables shall be specified, supplied, and installed by as follows:

•	Between junction boxes and Local Control Panels (LCP) – By Module / Package Contractor.
•	Between LCP and the ICSS marshalling/system cabinets – By EPCC Contractor.

•	Between junction boxes and the ICSS marshalling/system cabinets – By EPCC Contractor.
•	Between junction boxes and Unit Control Panels (UCP) - By EPCC Contractor.

•	Between UCP and the ICSS marshalling/system cabinets - By EPCC Contractor.

PACKAGE TYPE T2 WITH LCP MODULE / SKID PACKAGE CONTRACTOR SCOPEDCS / SIS
FGS


Field

Control Valve	JB	LCP

Actuated Valve	ICSS

F&G Detector/ ESD Push
JB
Actuated Valve



Note:
1.	Item in blue is part of Module CONTRACTOR scope of supply.

Figure 4 Package Type T2 With LCP










PACKAGE TYPE T2 WITH UCPDCS / SIS
FGS

MODULE / SKID PACKAGE CONTRACTOR SCOPE


Field Instrument
Control Valve	JB	UCP

Actuated Valve	ICSS

F&G Detector/ ESD Push Button
JB Actuated Valve



Note:
1.	Item in blue is part of Module CONTRACTOR scope of supply.

Figure 5 Package Type T2 With UCP


10.1.3	Package Type 3

For Type-3 packages (e.g., MCS, HPU, EPU, Compressor Packages, etc.), the DCS shall communicate with the package UCP via a dual redundant Modbus TCP/IP interface. This interface will be used to transfer package status, alarm, and command signals. The UCP shall be synchronized with the DCS either through an external hardwired time synchronization signal or via Modbus, with the final method to be determined during detailed engineering.

For all Type-3 packages, vendor-supplied Unit Control Panels (UCPs) will be installed in the FPU Instrument Equipment Room (IER) or E-House. Control and safeguarding of the respective packages will be carried out by the UCPs. In addition, a remote HMI workstation for each package shall be provided by the Package Contractor and installed in the Central Control Room (CCR) to enable operators to monitor and interact with the package systems.
The package equipment CONTRACTOR shall supply a RIO-UCP, a UCP complete with PLC, I/O modules and communication interface modules to be installed inside Instrument Room inside E-House, or Instrument Equipment Room (IER) located in Living Quarter (LQ).
RIO-ICSS shall be supplied by ICSS CONTRACTOR.

PLC and I/O modules in the UCP with only a few hardwired signals that interface with the facility ICSS. All Critical signal I/O’s between package type T3 and the FPU ICSS shall be hardwired. These hardwired signals typically would be:










Table 25	Package Type 3 Hardwired Signals to ICSS


No.	Signal Description	Tag No.	System	I/O Type

Signal Type

1	Alarm and Status (ICSS Input, Package UCP Output)

Common Alarm Unit Running Status
Unit Shutdown Status Local / Remote Status Package Ready to Start Confirmed Fire Detection
Confirmed Gas Detection

NNNN-XAB-XXXX                DCS                  DI                 NIS NNNN-XIA-XXXX                 DCS                  DI                 NIS NNNN-XZA-XXXX                 SIS                   DI                 NIS NNNN-XIC-XXXX                DCS                  DI                 NIS NNNN-XID-XXXX                DCS                  DI                 NIS NNNN-XZC-XXXX                FGS                  DI                 NIS
NNNN-XZD-XXXX	FGS	DI	NIS

2	Command (ICSS Output, Package UCP Input)

Package Start Command Package Stop Command Time Sync Signal (Note 2) Start Permissive PSD Trip (Note 1)
ESD Trip (Note 1)

NNNN-XHA-XXXX NNNN-XHB-XXXX NNNN-KY-XXXX NNNN-XS-XXXX NNNN-XZ-XXXX
NNNN-XZB-XXXX

DCS             DO-NDE           NIS DCS             DO-NDE           NIS DCS             DO-NDE           NIS DCS             DO-NDE           NIS SIS               DO-NE             NIS
SIS	DO-NE	NIS

Note:
1.	ESD or PSD Trip, subject to Shut Down Hierarchy.
2.	Hardwired time synchronization signal shall be provided in the event if NTP time synchronization function is not supported.


The communication link between the RIO and the UCP shall utilize RIO-BUS communication with a redundant fiber optic link. The communication link between the package UCP and the ICSS shall be established via a dual-redundant Modbus TCP/IP interface in accordance with the packaged equipment specification. Similarly, the communication link between the RIO and the ICSS shall utilize RIO-BUS communication with a redundant fiber optic link.

CONTRACTOR shall provide all information related to ICSS integration, including Package HMI graphics, graphic mimic configuration, modbus communication lists (using the ICSS CONTRACTOR’s standard format), the complete IP address list, as well as the system and network architecture. This information shall be submitted to both the MISC/CONTRACTOR and the ICSS CONTRACTOR.

Instruments within the package shall be wired and connected to Remote IO (RIO) panel located at the edge of the package skid / module. All cables shall be run on cable trays / ladder.

Junction boxes shall be grouped by signal type on steel frames. Signals segregation shall be as specified in section 10.3.








Junction boxes shall be accessible from the ground level, and their arrangement shall allow easy access for installation and wiring of multi-cables.

The cables between the RIO panels and the Unit Control Panel (UCP) and cables between Unit Control Panel (UCP) and the ICSS marshalling and system cabinet shall be specified, provided and installed by the CONTRACTOR.



PACKAGE TYPE T3DCS / SIS
FGS
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1.	Item in blue is part of Module CONTRACTOR scope of supply.

Package Type T3


10.1.4	Instrument Requirements

Package CONTRACTOR shall adhere to the specific Instrument requirement and data given in the purchase order. All deviations must be approved in advance by the MISC/CONTRACTOR.







To minimize spares holdings and unnecessary diversity, all instruments and control equipment supplied as part of a packaged unit shall be procured from a manufacturer nominated in the project’s Approved Vendor List (AVL).

All instruments and their associated components shall be installed in accordance with all relevant drawings, procedures, data sheets, manufacturer’s manual. All instruments shall be installed in such a manner that access to isolate, maintain or replace the instrument during normal service is achievable without obstruction from adjacent pipework or equipment.


10.1.5	Field Instrumentation

All field instrument and associated components shall be in accordance with Section 7 – Field Instrumentation Requirements and project Approved Vendor List (AVL). All flanged instruments for connection to piping and vessels shall be rated to the design pressure and temperature as per ASME B16.5.


10.1.6	Fire & Gas Detection & Protection

FGS detection and suppression shall generally not be included within the packaged equipment CONTRACTOR’s scope unless otherwise specified. F&G detectors’ voting, alarming and interlock logics shall be executed by the FPU FGS system with due attention to Package CONTRACTOR’s recommendations. Exceptions may be made for the following packages:
•	For equipment packages where fire and gas detection and suppression are proprietary, this may be designed and installed by the Package CONTRACTOR subject to MISC/CONTRACTOR’s approval. These packages may be supplied with F&G detectors, indicator, suppression system, cabling and package interface junction boxes. Package F&G trip signals shall be hardwired from the FPU FGS to the package controller for shutdown and isolation.
•	For packages which are required to contain a standalone fire & gas panel, F&G detection, voting, alarming and interlock logics shall be executed by the package FGS. Alarm and status summary hardwired signals (confirmed fire, confirmed gas, fault, panel healthy) shall be provided for connection to the FPU FGS.

All fire & gas detection devices and associated components shall be in accordance with Section 8 –Fireand gasdetectors and addressable devices andproject Approved Vendor List (AVL).
Field mounted LCP maybe electrically isolated at the power source bythe FPU FGS/ESD System in the event of gas/fire detection in the area. The LCP shall be designed such that no internal circuits are energized when power is isolated.











10.1.7	Valves

All control valves, actuated valves and pressure safety valves shall be in accordance to the following section:
•	Section 7.7 – Control valves and regulators •	Section 7.9 – Pressure safety valve


10.1.8	Instrument Material Selection

Instrumentation material selection shall be according to Section 7.2 – Material Selection.


10.1.9	Installation Location

Instruments shall not be mounted on handrails, cladding, weather shield or fireproofing. Instrument mounting location shall be within the inside boundary of the handrails or guard rails. Instruments, including instrument impulse lines, hydraulic, pneumatic, air supply lines, instrument stands, control valve actuators, etc. shall not protrude into or obstruct access ways for personnel egress or access for maintenance. Instruments shall be located with unobstructed access to permit routine maintenance such as:
•	Removal of covers/hatches/doors of enclosures and equipment;

•	Access for appropriate lifting equipment if required for control valves; and

•	Removal of in-line sensor/probes such as thermowells, guided wave radar probes or sample probes.

Human factor hazards are aimed to be kept as low as reasonably practicable to avoid occupational injuries, strains, illness in order to comply with the aim of zero harm to people.

Lifting eyes shall be provided on all equipment weighing more than 50kg with a minimum of 102 mm (4 inch) of clear space around the eyes.
Field instrument location shall meet the accessibility requirement determined as part of the project Human Factor Engineering (HFE) review. When permanent accessibility is required it should be located as follows:
•	Accessible from grade or from permanent platform;

•	Between 0.5 m to 1.7 m above grade or platform; and •	Accessible reach within 0.5 m.
10.1.10	Mounting supports

Direct mounted transmitters and direct-reading instrument/gauges (e.g. pressure gauges, dial thermometers, variable area meters and level gauges) shall be supported by piping or equipment.









Note: Direct mounted instruments may be affected by vibration and temperature. In such cases, remote mounting of associated transmitters should be considered.

Field instruments shall be mounted on instrument stands or supports with minimum 2” diameter. The Instrument stand shall be bolted or welded to fixed steel structure and not to be fixed on skid grating or walkway plates. Installation of instrument stand to fireproof steel shall be accomplished prior to application of fire-proofing material.



10.1.11










10.1.12

Protective shades and splash guards

Protective shades shall be provided for field instruments with direct exposure to sunlight or rain. The material shall be SS316 or UV resistant GRP. The shades shall be installed in such a way that easy installation and removal are guaranteed. Splash guards shall be provided to prevent rain or seawater spray from affecting stainless steel instruments. These guards shall protect against side blown sprays.


Instrument air header

Pneumatic tubing and air headers shall be pre-installed and piped to the package

instruments. Package CONTRACTOR shall provide a flanged connection at the module/skid edge for the air supply connection. Instrument air lines tubing and components shall be rated to the design pressure and temperature of Instrument Air System. Instrument installation and pneumatic lines, instrument tubing and fittings shall conform to project Typical Instrument Process Hook Up, Typical Instrument Pneumatic and Hydraulic Hook Up Drawing, and Typical Instrument Installation Details.

Instrument air distribution manifolds shall be located in close proximity to consumers to minimize the use of tube unions. Instrument air isolation valves for consumers shall be via the air distribution manifolds. Each instrument air consumer shall be provided with a filter regulator with output pressure gauge.

Instrument air headers shall be sized according to the instrument air consumption of the instrument during detail engineering stage. The maximum number of air consumers connected to each ½” NPT take-off point shall not exceed six (6).


10.1.13	Instrument tubing and fitting

Instrument tubing and fitting shall be in accordance with Section 9 – Tubing and tube fitting.

Tubing and fitting will segregate in below two major group for the purpose of standardization:
•	Low Pressure (LP) for not more than 6000 psi (41300 kPa).









•	Medium Pressure (MP) for above 6000 psi (41300 kPa) to 15000 psi (103400 kPa).

Tubing and fitting shall be in imperial size. Minimally, tubing material shall be SS316/ SS316L dual certified with minimum 2.5% molybdenum content (or higher grade) and the tube fitting material shall be SS316.

For LP series,

•	SS316/SS316L & Alloy 6Mo tubing shall be cold drawn, seamless type and bright annealed finished surface and comply with ASTM A269/A269M, free of scratches and suitable for bending and flaring.
•	Alloy 625 tubing shall be cold drawn, seamless type and bright annealed finished surface and comply with ASTM B444, free of scratches and suitable for bending and flaring.
•	Hastelloy C-276 shall be cold drawn, seamless type and bright annealed finished surface and comply with ASTM B622, free of scratches and suitable for bending and flaring.

For MP series,

•	SS316/SS316L tubing shall be cold drawn, seamless type, annealed finished surface and comply with ASTM A269/A269M, free of scratches and suitable for bending and flaring.
•	Alloy 625 tubing shall be seamless, fully annealed, straightened and comply with ASTM B444, free of scratches and suitable for bending and flaring.

Fittings shall be double-ferrule compression type. Tube fitting’s back ferrule shall be hardened and corrosion resistant and tested accordance to ASTM A262.

Tubing, fitting, and accessories selection shall be suitable for the piping class it is connected with considerof material type, tubing thickness and fitting thread type. For e.g.: the piping material for Produced Water System is Duplex Stainless Steel and the operating temperature is < 60degC, hence the minimal tubing selection shall be Alloy 6Mo.

All process impulse line componentsshall comply with the requirement of NACE MR 0175 / ISO 15156.
Tubing and fitting manufacturer shall be standardized throughout the whole FPU. Package CONTRACTOR shall only utilize the approved manufacturer for the tubing and fitting.

All tubing shall be adequately supported. SS316L tubing tray shall be used for supporting three or more tubing and the tubing shall be secured to, and galvanically isolated from the tubing tray. SS316L tubing tray shall be insulated from carbon steel support by Teflon pads. Tubing tray shall be supported at intervals of 2000mm max the joint shall not be more than 300mm from the tray support.







Tubing, where tray is not used, shall be supported and secured with phenolic clamp to the steel angles or channels. All metallic support or accessories that is exposed to the atmospheric conditions required to be painted according to Painting and Coating Specification.



10.1.14


































10.1.15

Enclosure requirements

Internal framework shall be designed to provide rigid and secure mountings for module racks, power distribution and field cable terminals. Assembly of cabinet shall utilize stainless steel nuts and bolts of adequate size and strength to suit application. Self-tapping screws and pop rivets shall not be used. Framework shall be braced as required to resist vibration movement.

Removable plates shall be secured by stainless steel, slotted countersunk bolts. Bolts shall be recessed. Neoprene rubberseals shall be used to seat all doors and gland plates.
All cable entry shall be from the bottom of the cabinet. Sturdy type gland plate of 3mm thickness shall be supplied with spare hubs complete with pre-drilled holes and certified plugs for spare holes.

Sufficientshielding shall be provided to guaranteeelectromagnetic compatibility. Package CONTRACTOR shall submit dimensional drawings for approval.

Junction boxes shall be in accordance with Section 10.1 – Junction Box. Junction boxes shall be located at the module / skid’s battery limit. Junction boxes / terminal boxes shall be Glass Reinforced Plastic (GRP), increased safety (Ex’e’) type, min IP65 and provided with suitable gasket. All cable entry shall be from the bottom and provided with suitable cable glands. The cable glands shall be nickel plated brass and certified for hazardous area. Multi cables and unused cable entry shall be installed with plugs certified for hazardous area. Terminal blocks shall be provided with additional 20% spare terminals. All cable cores shall be terminated and only one (1) cable core shall be terminated for each terminal. Junction box / terminal box shall be segregated in accordance to the following system, signal and I/O type accordingly.


Cable glands

Cable glands shall be in accordance with Section 10.2.2 – Cable glands and enclosure entries. Cable glands for all modules / skid cables shall be supplied and installed by Package CONTRACTOR. Cable glands shall be dual certified as Ex’e’ and Ex’d’, suitable for installation in Zone 1, Gas Group IIB, T3 with minimum ingress protection of IP 56.

Cable glands shall be electro-less nickel-plated brass, with ISO metric entry thread size.

Cable glands shall be of double seal compression type and the selection of cable glands
shall be as per IEC 60079-14. Cable glands shall be manufactured in accordance to









BS6121, to provide sealing of inner and outer sheaths and clamping of cables braided armour by a special ring.

Non-flammable sealing washer shall be used to achieve the required ingress protection. Heat shrink cable shrouds is not permitted.



10.1.16






























10.1.17

Electrical terminations

All cables routed to enclosures (including control panels, racks, junction boxes, etc.) shall be fully terminated in DIN rail mounted terminals appropriate to the size of the conductor and the service. Spare cores or pairs shall therefore be fully configured from the field to the appropriate enclosures, ready to use when required.

Raceway or conduit shall be provided inside the panel for running the wires. Raceways shall be segregated based on application.

Adequate segregation to be provided between terminals for internal power distribution and signal terminals to minimize the risk of damage to the panel and injury to personnel.

Terminals shall be non-hygroscopic and vibration-proof. All terminal rails within each control panel shall be individually numbered: TB1, TB2, TB3, etc.

Terminals are to be grouped according to the service. Terminals for I.S. signals shall be blue in colour. Terminals shall be single with screw clamps to retain the single conductor. All conductors shall be terminated using crimped ‘boot-lace’ ferrules of a size suitable for the conductor.

Conductors shall be continuous from the field to the control panel. In-line splicing of conductors shall not be permitted under any circumstances.

Gland plates are to be organized in a logical manner to ensure that cables do not cross over each other inside the control panel.


Earthing and Bonding

All Control Panels shall be fitted with earth bars for the following services:


•	Protective Earth (PE) – power earth.

•	Instrument Earth (IE) – as applicable, for connection of instrument cables screens, etc.
•	Intrinsic Safety Earth (ISE) – as applicable, for connection of IS instrument cables screens, etc. (only required if panel has IS instruments connected to it).

PE earth bars shall be sized according to the maximum calculated earth fault current which can be generated in the panel.









Instrument earth bars shall be minimum 3/16” thick by 5/8” wide solid annealed copper strip with tapped holes and machine screws for connection of cable screens and drain wires.
PE and IE earth bars are to be connected to the platform earth system via a dedicated earth cable (for each bar) which shall be routed directly to the nearest main earthing point via the shortest possible route.

Each control panel is to be fitted with a bonding stud which shall be welded to the metalwork of the enclosure. All exposed, non-current carrying metalwork (including cable armour) shall be earthed via the bonding stud which shall in turn be connected via a copper earth cable to the PE earth bar.



10.2	CABLING REQUIREMENTS

10.2.1	Cables

Instrument cables requirement shall be in accordance with Section 10.2.1 – Instrument Cables. The design and installation of module / skids instrument wiring to the module / skid junction boxes is the responsibility of the Package CONTRACTOR. All cables provided for the Package Equipment shall be in accordance with the Instrumentation and Telecom Cable Specification and Electrical Cables Specification. Control and instrumentation cabling shall be flame retardant and comply with IEC60332-3 cat. C2. For applications such as safety and fire & gas circuit, cables shall be fire resistant and shall meet the fire performance characteristics defined in IEC60331 cat CRC-C1.

All cables shall be continuously and adequately supported and braced, additional protection against mechanical damage shall be provided where required when installed on cable ladder or tray.

The cable shall be secured to the cable ladder or tray by three nylon coated SS316 cable tie per meter for horizontal and vertical runs.
All instrument cable ladder or tray (for parallel routings) shall maintain the following minimum distance from electrical power cable:




Table 26

Power Cable Voltage Level ≤ 220 V ≤ 440 V
≤ 6600 V

Minimum Distance

Minimum Physical Distance 300mm 300mm
600mm











Appropriate separation and partition shall be used and subject to approval if the required distance between cables cannot be achieved. For cable crossings (at right angle), minimum distances shall be 200 mm.

Cable routing design shall take consideration to minimize the adverse effect of heat and moisture such as avoiding location with exhaust outlet, hot pipework and hot equipment.

Cable bending radius shall meet the manufacturer’s recommendation and the following requirement.
•	Eight (8) times the overall diameter for armoured cables.

•	Six (6) times the overall diameter for non-armoured cables.

The cable identification, marking and tagging shall be in accordance with the project requirement.
All cable cores shall be terminated with suitable compression type lug connections. Each cable core shall be clearly tagged by means of heat shrink slip-on type markers or sleeves type ferrule markers.


10.2.2	Cable ladder and tray

Cable ladder and tray requirement shall be in accordance with Section 10.3 – Cable trays / Ladders. Cable ladder and tray shall be designed and installed to ensure electrical continuity throughout the run. The design shall also avoid dead leg to ensure that water or spillage of other liquids will not accumulate in the system.

Cable tray, ladder, support bracket and accessories shall be SS316.

Ladder and tray shall be secured to the support by suitable fixing devices and no welding on the ladder and tray is allowed. Ladder and tray support shall be welded on fixed structures only. All non-galvanized and galvanized brackets and support steelwork shall be painted in accordance with the painting specification.


10.2.3	Multi-cable Transit (MCT)

MCT shall be used when cable penetration through bulkhead or wall is required. MCT shall be installed without affecting the integrity of the bulkhead and wall. MCT shall have 20% spare with unused MCT frame openings properly blinded or sealed. MCT frames shall be identified on each side of frame with traffolyte labels. Electrical and Instrument cables shall be led through separate MCT frames.
















10.3	IDENTIFICATION AND TAGGING

10.3.1	General

All instrumentation items shall be tagged and labelled with permanent identification. All instrumentation shall be identified and tagged using the specified tags numbering in accordance with the project tagging procedures.


10.3.2	Field Instrument Devices

All the supplied field instrumentation shall be supplied together with a laser engraved, riveted to the instrument body, stainless steel nameplate from manufacturers indicating the minimum information as per following:

a) Tag Number

b) Manufacturer

c) Model and Serial No.

d) Instrumentation Range

e) Ex information

On top of the manufacturer nameplate, Package CONTRACTOR shall also supply the traffolyte tag plate with a white background and black lettering which clearly indicate the tag number of the instrument field devices only and it shall be installed on the mounting support of the field instrumentation. The traffolyte tag plate size shall be 30mm (H) X 120mm (W) with 0,5mm thickness with the letter height of 10mm. The tag plate / nameplatescheduleshallbespecifiedbyPackageCONTRACTOR inaspecific document for end user record.

All tagplates/nameplates shall be supplied in English. In addition to the fastened nameplate, an additional SS316 nameplate indicating only the tag number is to be supplied, secured to all the gauges with 16-gauge stainless steel wire.


10.3.3	Cabinet and racks

All enclosures including cabinets, racks, UCP, LCP, terminal boxes, junction boxes and panels shall be tagged and clearly identifiable with SS316 nameplate engraved or laser etched for outdoor and laminated plastic nameplate for indoor.
All UCP, LCP, control panels, cabinets shall be labelled with equipment tag name and its service description. The nameplate dimensions shall be 50mm x 200mm (H x W) with minimum 15mm letter height for the tag name, and 10mm for the service description.

For terminal boxes and junction boxes, the nameplate dimensions shall be 30mm x 120mm (H x W) with 10mm letter height.

All tag plates/nameplates shall be supplied in English.









10.3.4	Cable and Tubing

All cables and tubing shall be tagged and labelled with permanent identification. All cables and tubing (including instrument air) shall be identifiable on both sides of ducts, gland termination, transit block or penetrations, using the specified tags numbering in accordance with the project Tagging Procedures.

Tagging method used shall not modify the hazardous area protective function of the component and void the certification. SS316 tag plates shall be laser engravement secured to cable / tubing using nylon coated SS316 cable ties with minimum character font height of 5mm.



10.4	SPARE CAPACITY

All instruments and control system components for the Package Equipment shall comply with the following spare capacity requirement.



Table 27


Equipment

Spare Capacity Requirement


Minimum	Remarks Required Spare




Field instrumentation

Cable trays
Pairs in multi-pairs cable Cores in multi-cores cables Terminal blocks (TB) in JB MCT
Communication capacity: (Max bandwidth usage) Optical fibre
Controller Loading (per processor node) Controller memory (per processor node) Spared I/O Slot (per processor node)

Installed I/O Channel (per I/O type)

MIMIC display capacity Available Space inside cabinet

Power supply

Fuses and Breakers


N/A

30% 20% (Note 1) 20% (Note 1) 20% (Note 2)
20% 50% 100% 40% 40% 20%
20%

20% 20%
20% of total power
10%

As per CONTRACTOR recommendation












I/O Cabinet sized to terminate full installed chassis capacity.



In rush condition













Equipment


Notes:

Minimum	Remarks Required Spare

1.	Local Control Panel / Unit Control Panel shall be provided with sufficient terminal block to accommodate all spare core.
2.	All conductors shall be connected to terminal block including the 20% spare multi cables























































11	WEIGHT CONTROL

CONTRACTOR shall submit weight control datasheet together with the proposal.

CONTRACTOR shall have a documented and implemented SYSTEM for weight control. For all weights listed, the tolerance (margin i.e., +/- 10%) shall be given.

The weighing procedure shall specify requirements for weighing equipment accuracy/tolerance and calibration requirements.

For the units supplied, CONTRACTOR shall calculate the weight and COG with accuracy according to the procedure.

The following weights shall be provided:

•	Dry and operating weights and COG, with its reference point. •	Weights of any auxiliaries (if any).
•	Weight of removable items for maintenance and repair.

The basis for the weight provided shall be clearly indicated whether based on weight estimates, calculated weight or weighed weight. The weight shall include all internal / external attachments including structural items mounted to the SYSTEM.

As-built weight shall be provided prior to delivery of the unit.





































12	HAZARDOUS AREA CLASSIFICATION / INGRESS PROTECTION

Hazardous area classification shall comply with the requirements of API RP 505, IEC 60092-502, and IEC61892-7 Standards.

The IEC 60092-502 shall be applied to ship part of FPU. The IEC 61892-7 and API RP 505 shall be applied to production plant hazardous area classification, and the most stringent requirement must be applied.

When standards presentdifferent solutions, the most restrictive solution shall be adopted, e.g., the solution that results in a larger classified area and classified with higher risk rate (zone).

The following tables provide the general guideline for the hazardous area classification and degree of protection for electrical and instrumentation.

Table 28	Hazardous Area Classification and Degree of Protection for Electrical fixtures


Area	Hazardous Area Classification and Degree of Protection


Main Deck











Machinery Space AFT /
FWD

Non-Hazardous area,

Ex-de, IIB, T3 minimum for battery back-up lights only, IP 56.



Accommodation (Indoor)




Accommodation (Outdoor)


Battery Room

Non-Hazardous area,

Ex-de, IIB, T3 minimum for battery back-up lights only and equipment required to operate during ESD, IP 56

Zone 2 Gas Group IIB, Temperature Class T3 (acc. IEC60079), IP 56 (acc. IEC60529)

Zone 1 Gas group II C, Temperature class T3











Table 29



Area

Main Deck




Machinery space

Hazardous Area Classification and Degree of Protection for Instrumentation Fixtures


Hazardous Area Classification and Degree of Protection

Zone 1, Gas Group IIB, Temperature Class T3 min. (acc. IEC 60079)

Ex’d’, Ex’e’ (only for JB) and Ex’ia’ for Cargo monitoring Instrument.
IP 56 minimum (Note 1) (acc. IEC 60529)

Zone 1, Gas Group IIB, Temperature Class T3 min. (acc. IEC 60079)

Ex’d’, Ex’e’ (only for JB),
(Ex’i’ for Field Instrument and sensor which is not able to provide in Ex’d’ (subject to approval by OWNER/PURCHASER)

IP 56 min (acc. IEC 60529)

Safe area, IP rating according to Classification Society rules



Accommodation (Indoor)

Accommodation (Outdoor)






Control Systems (Outdoor)

Safe area, IP42 minimum (according to IEC 60529)

Zone 1, Gas Group IIB, Temperature Class T3 min. (acc. IEC 60079)

Ex’d’, Ex’e’ (only for JB),

(Ex’i’ could be accepted after OWNER/PURCHASER approval)

IP56 minimum (acc. Classification Society)

Zone 2 or Zone 1, Gas Group IIB, Temperature Class T3 min. (acc. IEC 60079)

Ex’d’, Ex’e’

Ex’nA acceptance is subject to OWNER / CONTRACTOR Approval

IP56 minimum (acc. IEC 60529)


Control Systems (Indoor	Safe area, N.A., IP42 minimum or IP54 minimum (if water mist present) with HVAC)

Note:

1.	For green water zone. IP 67 as minimum






















13	NOISE AND VIBRATION

For all noise generating items, CONTRACTOR shall be responsible for providing accurate noise and vibration data. The equipment data sheet shall identify those items for OWNER / PURCHASER review.

In general, the maximum sound pressure level at any location one (1) meter from the equipment shall not exceed 85 dB(A) unless defined otherwise in the equipment data sheet. If the sound pressure limit cannot be satisfied, CONTRACTOR shall propose silencing measures to meet the limit.

The initial sound pressure level (i.e. without measures) and the proposed measures shall be clearly indicated in CONTRACTOR bid.

CONTRACTOR shall provide as necessary all information with regards to loads dynamic stiffness and vibration transmitted by the base frame supports to the deck under all conditions of static and dynamic loading.

CONTRACTOR shall carry out structural and main equipment vibration measurements during testing of the equipment, to verify acceptable levels of vibration, according to Classification Society rules, applicable codes and standards.

CONTRACTOR shall rectify the stiffening of equipment or parts if vibrations are clearly in excess of the recommendations of standards.





































14	TAG NUMBERING AND SIGNS

Tag number for equipment shall comply with FPU Tagging Procedure. Tags shall be supplied with the number and description in English Language.

Tagging of all instrumentation, electrical, mechanical, and piping items, including valves shall be provided by the CONTRACTOR based on project tagging procedure.



14.1	NAME PLATES

CONTRACTOR shall attach corrosion resistant SS316 nameplates on each item of the package in an accessible location, fastened with corrosion resistant pins. The nameplates shall be engraved or punched.
The nameplate information shall include, as a minimum following in English language:

•	Purchase order and item number •	Manufacturers and year built
•	Weight of the equipment

•	Number of tank compartments / capacity.

•	Driver and ancillary equipment’s serial number and type •	Pump model number and capacity
•	Fluid medium, pump capacity •	Design code
•	Design temperature and pressure •	Maximum operating pressure
•	Hydrostatic test pressure •	Tag number


14.2	SAFETY AND WARNING SIGNS

Safety and warning signs related to the operational safety and maintenance shall be displayed on the equipment and visible to operator. It shall be provided in English language.















15	HUMAN FACTOR ENGINEERING

HFE design principles shall be applied in the design of the packages and equipment. The incorporation of HFE design in equipment and package design will be reviewed by OWNER / PURCHASER during design reviews, fabrication and assembly inspection and final acceptance of package or equipment.

CONTRACTOR shallrectifyanynon-compliance with HFErequirementsattheirowncost.

Refer to the Human Factor Engineering checklist when applying to projects.




















































16	DOCUMENTATION

16.1	DOCUMENT SUBMISSION

Document submission requirement will be specified and provided in CONTRACTOR document register list in the TRP.



16.2	DOCUMENT REVIEW

The document to be submitted for review under CONTRACTOR document register list will be agreed on by both OWNER / PURCHASER and CONTRACTOR prior order placement and shall form the basis of an agreed document schedule.


16.3	FINAL DOCUMENTATION

“As-Built” documentation and certification as detailed in CONTRACTOR document register list are to be provided. This shall also include component certification, maintenance and operating manuals as relevant. All documentation shall be supplied in portable document format,.pdf and native electronic format e.g., .docx, .xlsx, .dwg, etc.

Refer to project specific documentation procedure.




































17	PRESERVATION

CONTRACTOR shall ensure adequate equipment and package preservation and preparation for seaworthy shipment procedure for OWNER / PURCHASER review and approval.

Following shall be applicable:

•	All supply items shall be thoroughly cleaned and made free of any loose mil scale, weld spatter, rust etc. prior to shipment.
•	All components shall be pre-assembled to maximum extent possible. Supply of loose items shall be minimized.
•	Any internal/external parts which might be subjected to damage or displacement during shipment shall be protected with appropriate support, bracing, framing etc. or shipped loose if appropriate.
•	All flange faces and other machined surfaces shall be cleaned and coated.

•	All openings and flangefaces shall beprotectedand madewaterproof byproviding suitable metal covers with rubber gaskets.
•	Provision for 18 months (as minimum) of outdoor storage shall be provided. CONTRACTOR shall provide full details of the preservation method and any scheduled requirements during the 18 months.
•	Adequate sea fastening material shall be provided for transportation on barge.

•	All boxes and containers shall be clearly marked in accordance with instructions in the purchase order.































18	INSTALLATION, OPERATION AND MAINTENANCE

CONTRACTOR shall make available and will provide the following technical specifications, manuals, operating instructions, maintenance manuals for the SYSTEM. IOM manual documents shall be provided at the early stage of project for awareness. Similar documentation shall also be made available to OWNER / PURCHASER including but not limited to:
•	Commissioning and decommissioning instructions.

•	Manual of permitted operations, start-up operations which are allowed without causing failure and/or noncompliance with the functional and performance requirements to which the SYSTEM have been designed and for which the CONTRACTOR provides a declaration of conformity.
•	Operating instructions which provide instructions to OWNER / PURCHASER personnel on how the SYSTEM operates, including for emergency situations, including shut down.
•	Installation, lifting, and handling procedure including positions, sizes, types, and ratings of all installation connections/flanges.
•	Long term preservation / storage requirements/instruction

•	Recommendations from the CONTRACTOR where applicable.

•	Maintenance and operating manual to be provided in English language.


































19	APPENDICES

[image: ]FPU PRELIMINARY MOTION AND ACCELERATION REPORT - KLD-MISC-TME-RPT-3000ZZ-00001

Refer PDF Attachment



[image: ]Material Safety Datasheet for MEG 90% (Subsea Lean MEG)

Refer PDF Attachment
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