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EXHIBIT I - APPENDIX 2


OPERATIONAL SPARE PARTS

FPSO PETROBRAS 91 (P-91)




************Revision Control*************
Rev 0: Bid original version



OBJECTIVES
This Appendix aims to establish guidelines for the preparation of the list(s) of Operational Spare Parts, that means all spare parts necessary to operate  the Unit during the Operation Contract term, until the start of the assisted operation defined in the Operation Contract and after Operational Goods Period (see Exhibit I and its Appendix I).
The Operational Spare Parts list shall also comply with the requirements established by ANP through the Technical Regulation of SGSO, in order to identify the spare parts to be used for the duration of the Operation Contract, complementary to Operational Goods.
SCOPE
All spare parts for Unit Operation, even if not considered in the list, are under Seller’ scope (Note 1). The list shall also include all items that require periodic replacement (e.g., filters, seals) or are subject to failures during the Operation Contract term, including but not limited to:
Turbomachinery packages
Pneumatic and hydraulic Actuators of gas turbine, WHRU dampers and critical valves.
Control, safety and fire and gas controllers (Backplane, CPU, Analog and Digital I/O Cards, Ethernet and Modbus communication cards, terminal boards, HMI - Human Machine Interface, Bently 3500 rack and modules, signal amplifiers, signal isolators, Zener barriers, safety relay and Ethernet switch and panel cooler).
Complete HS and LS coupling assembly.
Main equipment complete bearings (radial and axial) and seals (dry, mechanical or labyrinth seal).
Filter elements and its gaskets.
Gas turbine main components (fuel nozzles and their gaskets and screws, plug igniter, flame detector, complete torque shaft, LVDT with VSV piston integrated, VSV pump, lube and scavenge pumps).
Auxiliary systems fans and pumps and their motors (synthetic and mineral lube oil, liquid fuel, ventilation and WHRU).
Transmitters, instrument extension cables, sensors, gauges and switches (pressure, temperature, flow, level, position, vibration, fire and gas detectors) of main equipment, process and auxiliary systems.
Critical valves complete assembly (metering, shutoff, VSV, bleed, anti-surge, throttle) and accessories (positioner, volume booster, pressure regulator and solenoid).
Centrifugal compressor bundle-casing o'rings.
Seal gas system booster compressor, heater and burst disks.

Electrical panels
Command buttons, contactors, auxiliary contact block, circuit breakers, handles for activating circuit breakers, fuses, fuse holders, signal lamps, relays, micro switch.
Current transformers, potential transformers.
Opening coil, closing coil, trip coil and blocking coil for circuit breakers.
Position switches, heating resistance, temperature sensor, power supply, ammeter, voltmeter, electric arc monitor, insulation monitor.

Generators
Protection relays, voltage and frequency controllers, diodes, varistors, capacitors, sensors (temperature, vibration, pressure, speed), cable terminals, connectors, surge arrester, programmable logic controller, signal converter.
Starting motor (electric, pneumatic), batteries, filters.
Generator and motor exciter complete assemblies.

Electric motors
Bearings, cable terminals, connectors, pressurization system.

Transformers
1.1.1.1. Temperature controller, fan.

UPS and batteries
Capacitor, changeover switch, static switch, diode, thyristor, IGBT, circuit breaker, circuit breaker operating handle, fuse, contactor, power supply, electronic boards, fan, ammeter, voltmeter, wattmeter, signal lamps, HMI, batteries, connectors.
Power transformer, current transformer, autotransformer, isolation transformer.

VSD and soft starters
Position switches, circuit breaker, circuit breaker activation handle, electronic boards, HMI, fan, command buttons.

Pumps
Main equipment complete bearings (radial and axial), seals (dry, mechanical or labyrinth, lips seal), spring assembly, clutch assembly, specific fasteners.
Pumps main components (gaskets and screws, rotor/impeller, stator, coupling, connecting shaft, o’rings, rod box gasket).
Complete auxiliary pumps and their main components (gaskets and screws, rotor, stator, coupling, connecting shaft, o’rings).
Lubrication system (synthetic and mineral lube oil, grease).
For reciprocating pumps include filler breather, anti-extrusion ring, crank case gasket, distance piece o‘ring, fluid head shim kit, valve kit.

Sewage
Main equipment spares, tank sealing, specific fastening elements, control valves, sterilizing agent. 
Auxiliary pumps and complete fans and their main components (bearings, gaskets and screws, rotor, stator, coupling, containment shaft, o’rings).
Float parts.



Fluid control elements
Hydraulic/pneumatics valves (and its solenoids and gaskets/seals), pump (and its gaskets/seals and bearings), coupling (and elements), element filters, accumulators (and burst discs), cylinders (and gaskets/seals).
Gauges, transmitters, sensors/switches, logical components.
Electric motors itself and its bearings.

Diesel Engines
Belts in general, inlet and exhaust valves, coupling, guide valve, seat valve, tappet, rod push.
Instruments (temperature and pressure), instrument extension cables (sensors, gauges and switches), solenoid.
Starter alternator and battery, pumps (oil, fuel, and water), filters in general (oil, air, fuel and elements), coolant, thermostat and thermostat seal, diesel injectors.
Hoses in general; o’ring, seal, gasket, packing, bearing,
Connector electric.
Gasket kit and seal oil kit. 
Internal combustion engine parts.

Automation System
PLC’s backplane, CPU, power supply, communication modules and I/O modules, parts of programmable logic controller.
HMI, optical data interface, data network interfaces.
Switches.
Data concentrator modules (LTE network access point, zigbee), Optical data interface, data network interfaces.

Valves
Control valves bodies, positioners, actuators and limit switches, pneumatic actuator parts, hydraulic actuator parts, electric actuator parts.
On-Off valves bodies, limit switches, solenoids, coils and actuators, pneumatic directional solenoid valve, pneumatic pressure regulating valve, pneumatic flux regulating valve, hydraulic directional solenoid valve, hydraulic pressure regulating valve, hydraulic flux regulating valve.

F&G Detectors
Gas detectors assemblies,
Gas sensors (electrochemical, catalytic)
Detectors support.
Flame detectors

Plug Fuse

Snuffing system triggers, solenoids, visual and sound signals, panel signal, hazard lights, flags for salvage, sirens, semiconductor illuminators

Automatic fire detection system
Temperature sensors
Smoke sensor
Emergency buttons
CPU panel
Horns
Visual and sound signals
Sprinklers and nozzles
Flame detector

Remote and main automation panels
Power supply.
Circuit breaker.
Fuses.
Auxiliary relays.
Conversion modules.
Pressure control system (for pressurized panels).
Frequency converter parts, speed converter parts, signal converter parts.

Instrumentation
Pressure
Level
Temperature
Flow 
Level transmitter parts, pressure transmitter parts, temperature transmitter parts, flow transmitter parts

Position reference systems (DARPS, ARTEMIS, FANBEAN)
	At least 1 antenna for each system

Tank level measurement systems
Level meter
Pressure transmitters.
Level alarm panel signal acquisition and processing modules radar signal acquisition module board (at least one for each wet christmas tree)
Tank level switches with accessories

Telecommunication system
Radio system portable radios
Batteries
Battery charger
Push-to-talk microphone
Antenna
GPRS systems
Public address and general alarms amplifiers, horns and speakers
CCTV switches
Cameras
Video records servers
PABX phones and PABX boards

Process Analyzers systems
Analyzer components and parts.

Heating Ventilation and Air Conditioning (HVAC) systems
Fan, condenser and evaporator parts.
Compressor refrigerator parts.

Off-loading, Mooring, Pull-in and Crane systems
1. Mooring, Pull-in and Crane components and parts.

Salvatage and Firefight
1. Salvatage and Firefight components and parts.

Helideck
Helideck components and parts.

Vessel and shell and tube heat exchanger
Gasket and bolts

Plate heat exchanger
Plates
Plate heat exchanger components and parts

Inert Gas Generator
Inert Gase Generator components and parts

Laboratory equipment and systems
Laboratory equipment and systems components and parts

Note 1: Spare parts and consumables for construction, testing, commissioning, pre-operation, and start-up, described on Exhibit V and Exhibit VIII, shall not be included in the ‘Operational Spare Parts List’.

CLOSING REMARKS
The list shall contain reference identification (including complete technical specification and original manufacturer part number), imported or not imported, detailed description of the part, dimensions, weight, quantity per equipment, NCM (“Nomenclatura comum do Mercosul”), price distribution, and delivery time for each part. Additionally, the Seller must provide any other information requested by Buyer and cross-sectional drawings or "exploded views" showing all equipment components in a way that allows for the identification of recommended spare parts.
In addition to the description, the list shall include, for each item, quantities, subsystem (SSOP), part numbers used by relevant suppliers, and their suppliers. The list must be approved by Buyer.
During the Agreement execution phase, a form will be prepared containing all the necessary data for cataloging in Buyer's management system.
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