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o Quantities, finished floor heights and location of accessories shall be as
specified on the detailed design drawings.

Panel Components:

Floor Panels:

o Shall consist of a top steel sheet welded to a formed steel bottom pan.
Mechanical or adhesive methods for attachment of the steel top and bottom
sheets shall not be used.

o Panels shall have an electrically conductive epoxy paint finishing.

8.5 Rubber Tiles or Sheet (antistatic/non-conductive type)

8.5.1 High and low-voltage electrical control panels rooms shall have non-
conductive/antistatic flooring. The rubber finishing shall comply with the following
requirements:

o Type Il — ABC (ozone, fire and oil resistant) and minimum Class O (tested for
5kv) for panels with rated voltage up to 690V and minimum Class 1 (tested
for 10 kv)for panels with rated voltage above 690V, according to ASTM D-
178-01 requirements;

o Halogen free;

o Smoke density test and toxicity according to 1ISO 5659, part 2 and IMO Res.
MSC 61(67);

o Heavy traffic.

8.5.2 The rubber flooring shall be installed in front and behind electrical panels and
shall provide staff safety when working on live voltages. The arrangement shall
avoid islands without rubber flooring, to make it easy the handling of movable
equipment over the floor.

8.5.3 The rubber sheet shall be installed above steel deck, elevated floor or primary
deck/ light weight self-leveling compound, according to indicated on Arrangement
drawings.

8.5.4 The rubber tiles (antistatic/non-conductive type — Class 1) shall be installed in
Topside Normal Panels Rooms 1 and 2 (M-17), around the electrical panels.

8.5.5 The rubber floor (antistatic/non-conductive type — Class 0) shall be installed in
AEPR (M-17), throughout the whole compartment area, over the Floating Floor.

8.6 Wooden Deck

8.6.1 Wooden shock-protection pads shall be provided for all compartments and/or
areas where cargo handling is required. For these areas, the wooden shock-
protection pads design shall be proper to resist against heavy loads and impact.

8.6.2 The wooden deck shall be made of hard wood suitable for cargo handling area,
and shall be certified by a state environment agency. The design shall allow its
use in appropriate terms of safety and maintenance.

8.6.3 The wooden decks, which are exposed to the weather, shall be protected with
naval varnish.
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8.6.4 The wooden deck shall be applied in:
o Pull-in area (see document I-DE-3010.1M-1352-140-P4X-016 — Pull-in
Structure);
o Laydown Area (see document I-DE-3010.1M-1352-140-P4X-018 — Laydown
Area Structure (AFT) );
o M-14 Laydown area (see document I-DE-3010.1M-1425-140-P4X-001 - M-14
- Chemical Units and Products Storage - Main Structure — Plans);
o M-16 Laydown Area (see document I-DE-3010.1M-1427-140-P4X-001 - M-16
- Laydown Area - Main Structure - Plan and Sections);
o M-16B Laydown Area (see document I-DE-3010.1M-1427-140-P4X-011 -
M-16B - Laydown Area - Main Structure - Plan and Sections).
8.6.5 In Pull-in area, the wooden deck shall prevent from wear and tear that may be

caused by the winch.

8.7 FRP Grating (external use)

8.7.1

8.7.2

8.7.3

FRP gratings shall be installed on external spaces where the leveling of the floor
shall be increased to the threshold height in order to provide an easy transit of
wheeled cars and cargo handling devices and walkway external area.

FRP gratings have a slight resiliency that makes them comfortable to stand on
for long periods. The pultruded section shall be corrosion resistant, slip resistant,
light weight, high strength-to-weight ratio, non-conductive, non-magnetic, fire
retardant, impact resistant and low maintenance. Pultruded grating shall be
assembled in “H” sections linked by rod per distance into panel.

For specification, refer to I-ET-3010.00-1352-130-P4X-001 - SPECIFICATIONS
FOR FLOOR GRATINGS, TRAY SYSTEMS AND GUARDRAILS MADE OF
COMPOSITE MATERIALS.

8.8 Floor Grating (internal use)

8.8.1

8.8.2
8.8.3

Floor gratings shall be installed on internal spaces where the leveling of the floor
shall be increased to the threshold height in order to provide an easy transit of
wheeled cars and cargo handling devices and walkway from external area.

Floor gratings made of fiberglass shall not be installed in closed areas.

Floor grating shall be made of stainless steel or aluminum, with adequate spacing
between the parts to make easier its maintenance and passage of workers and
trolleys.
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8.8.4 Floor grating shall be insulated to prevent corrosion.
8.8.5 Floor grating shall be installed in Laboratory (Emergency shower area).

8.9 Painted Steel deck (anti-skidding)

8.9.1 Painted steel deck shall be anti-skidding, high abrasion resistance and high
mechanical resistance.

8.9.2  For specification, refer to I-ET-3010.00-1200-956-P4X-002 — GENERAL PAINTING.

8.9.3 Painted steel deck (anti-skidding) shall be used in Generator Control Panels
Room (M-13), Generator Power Panels Room (M-13), Gen. HYAC Room (M-13);
Topside Normal Panels Rooms (M-17), Topside Normal Transformer Room (M-
17), Topside HVAC Room (M-17) and CO2 Central Room (M-17).

9 FIRE RATED WINDOWS

9.1 General

9.1.1 Fire rated windows shall be at least “A” Class, certified to have the same fire
rating as the wall they are installed in, hon-opening type, designed to be welded
on steel bulkheads. The window units shall consist of a 6 mm (minimum) main
frame, a sealed condensation free glass panel, a fixing frame (made of stainless
steel) and an adjustable internal frame. Gasket between steel bulkhead and outer
frame shall be provided.

9.1.2 The window system shall include a telescopic internal frame for accurate and
flexible installation. The windows boxes shall be insulated and made of reinforced
polyester, or galvanized steel painted.

9.1.3 The windows shall have type approval according to IMO Resolution A754 (18)
based upon fire test against the toughened safety glass. The windows shall have
toughened safety glass dimensioned as per ISO 21005 and ISO 1095
(sidescuttles) and shall have mechanical strength as required by ISO 3903 and
ISO 1751 (sidescuttles).

9.1.4 The distance from steel deck to the window center shall be 1600 mm.

9.1.5 For dimensions and class of Laboratory’s windows refer to document I-DE-
3010.1M-8222-190-P4X-003 - LABORATORY - DOORS AND INSULATION
PLAN. Characteristics shall be confirmed in the detailed design phase.

9.2 Sound Characteristics

9.2.1 The windows shall as far as possible be soft connected to the steel structure and
treated with structure borne noise damping material.

Sound reduction:
— Lab tested up to Rw =53 dB
— Tested on platform Rw = 60 dB

9.2.2 All material construction shall be provided in order to comply with noise and
vibration analysis report developed in the detailed design phase.
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9.2.3 The noise of Laboratory shall be in accordance with I-ET-3010.1M-1200-300-

P4X-001 — NOISE CONTROL REQUIREMENTS FOR TOPSIDE.

10 FURNITURE

10.1 General

10.11

10.1.2

10.1.3

An expert architecture company to be approved by PNBV shall carry out the
complete design and materials specification. Furniture materials shall be
provided in accordance with IMO FTP Code.

Materials finishing shall comply with the requirements stated on FTP code. All
materials shall be flame retardant.

Manufacturer shall provide the following type approval and fire test procedures:
o IMO-testing (marine):

o IMO MSC. 61(67), Annex 1, Part 5 and 6, IMO Res A.653 (16), IMO Res A.687
(17): Spread of flame;

o IMO MSC. 61(67), Annex 1, Part 2, ISO 5659-2 med FTIR: Analysis, Smoke
and toxicity;

o IMO Resolution MSC. 61 (67), Annex 1, Part 1: Non-combustible;

o IMO A.471 (XIl) amended by IMO Res A.563 (14): Resistance to flame of
vertically supported textiles and films;

o IMO MSC. 61(67), Annex 1, Part 8, IMO Res A.652 (16): Ignitability of
upholstered furniture;

10.2 Furniture Characteristics:

10.2.1

10.2.2
10.2.3

10.2.4

10.2.5

All furniture shall be built of plywood (naval type) covered with fire retardant
melamine laminate, unless otherwise specified. All accessories shall be stainless
steel made.

All furniture with doors and/or drawers shall be supplied with 4 keys, at least.

Office workstations shall be designed in order to achieve maximum users
comfort. All the workstations shall be provided with trays or ducts for cable routing
and free surface for large screens. The workstations shall be supplied according
to standards specialized manufacturer (industrial production), with items that are
in compliance to ergonomics requirements (Refer to NR-17). As a result, the
design may be as simple as possible and fit the worst case of physical dimension
and environmental conditions for offshore ambient.

Workstations layout should provide an adequate place for all equipment and
materials that the users must have at hand during their activities. The working
environment shall enable computer users to avoid improper working postures.
The use of computers require the possibility of adjustments, posture changes
during the work shift and organization of work area involving chair, keyboard,
mouse, monitor, phone, etc.

For Ergonomic aspects, refer to item 13 of this document.
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10.2.6 The following aspects for computer desk and/or workstations shall attended:

©)

O

@)

Allow assembly of the working surfaces in a range of 540 mm to 780 mm.
It is required that the computer workstation has height of 750 mm.

The plywood of workstations shall be industrial type, incorporating the
melamine finishing without the need to use glue or similar materials. The
workstations edges shall be directly impressed on working surface.

Have adequate work space on the working surface so that the user has the
frequently used work accessories within reach without getting into stressful
posture.

Have sufficient clearance under the desk for free movement of user's knees &
legs and to get close enough to the input devices.

Have trays or ducts for cabling route.

Have a hard trimming around working surface, industrial type, round corners.
Square corners shall not be used.

Partitions 1400 mm height shall be provided between workstations. These
partitions, if specified, shall be part of the workstation system and able to
support shelves for documents and material storage.

10.2.7 The following aspects for chairs shall be attended:

o

Have good back rest preferably with lumbar support and seat pan should be
wedge shaped.

Have height adjustability.
Have five supporting points for better stability (except no wheeled chair).

The chairs wheels shall have to be adequately specified to the type of floor
and use of the chairs.

Use of footrest is recommended to get full support to the user's legs.

No wheeled chairs, which are not required to be turning type, shall have four
feet.

For more details, see Ergonomic requirements listed on item 13.2 — Work
Chairs.

10.2.8 The following aspects for monitors shall be attended:

o

Position the Monitor in front of the user usually at arm's reach between 45cm
(18”) and 61cm (24").

Position lights in relation to Monitor so as to avoid direct glare.
The top of the screen should be at the same height as seated eye level.

Monitor arm or support shall provide optimal position to ensure a relaxed head
and neck posture. This item shall be provided for all workstations due to drilling
unit movement.

10.2.9 The following aspects for keyboards shall be attended:
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o The computer keyboard should be about as high as the elbow and in front of
the user.

o The keyboard should allow the user to rest fingers on the middle row of keys
and maintain a straight (neutral) wrist posture.

o The keyboard tray should allow the user to adjust the angle of the surface so
that the user's wrists and elbows can be in neutral or slightly downward
position during keying.

10.2.10 The following aspects for mouse shall be attended:

o Elbows should be close to the body and bent at an angle around 90 degrees
with straight wrists while holding the mouse.

o The user should not be reaching out with a straight arm forward or to the side
while using the mouse.

10.2.11 The following aspects for telephones shall be attended:

o Use of Headset shall be evaluated during the detailed design phase and
adopted whenever the operator tasks analysis suggests so.

10.2.12 The following aspects for furniture (in general) shall be observed and
implemented:

o Writing desks shall have reading lights (fluorescent type).
o Bookshelves and sideboards shall have adjustable bars against roll.

o Textiles and upholstery shall be of flame retarding type according to Authorities
requirements.

Equipment, benches and material finishing for industrial/service areas shall be
compatible with the use and functionality of work activity. The design of these
benches shall be developed considering the comfort of its users and be provided
with facilities for material storage (shelving, drawers, etc.).The dimension of the
benches shall follow the basic design. Ergonomic evaluation shall be developed
in order to guarantee the work organization.

11 LABORATORY

11.1 General

The Laboratory shall be provided with one office and equipment area which shall be
sized in accordance with the basic arrangement drawing.

The Laboratory container shall be provided complete with Electrical,
Instrumentation, Telecom, Hydraulic, equipment, furniture, insulation, partition wall,
ceiling, linings, floor, external/ internal doors, hoods, HVAC system installation and
all interfaces required for perfect operation. All systems must be tested and
functioning.

Laboratory clearance shall be confirmed and adjusted in the detailed design phase
and the free height shall be, at least, 3000 mm according to basic design.
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Elevations from the Laboratory container shall be confirmed in the detailed design
phase. For level difference, a mean of access shall be installed in the entrances to
guarantee comfort and attend to ergonomic requirements.

11.2 Characteristics

The following requirements shall be followed for Laboratory design:

11.2.1

11.2.2
11.2.3

11.24

11.2.5

11.2.6

11.2.7

11.2.8

11.2.9

The laboratory project shall be appropriate in order to guarantee the
accomplishment of the necessary analysis.

The equipment area shall be separated from the office by partition with door.

All glasses used in furniture and partitions shall be laminated type in order to
avoid shattering.

Floor finishing shall be anti-acid ceramic tiles. The joints between tiles shall be
made of impermeable material in order to avoid chemical products penetration.

Telephone, audio and net connections facilities shall be provided for laboratory
and office. For Telecom equipment, refer to:

o |-DE-3010.1M-5510-760-PPT-014 - TOPSIDE M-14 MODULE TELECOMMU-
NICATIONS SYSTEMS ARRANGEMENT;

o |-DE-3010.1M-5510-762-PPT-010 - TOPSIDE UHF ACTIVE REPEATER
ONE LINE DIAGRAM,;

o |-DE-3010.1M-5510-764-PPT-002 - TOPSIDE TELEPHONY ONE LINE
DIAGRAM;

o |-DE-3010.1M-5510-767-PPT-002 TOPSIDE PUBLIC ADDRESS (PAGA)
ONE LINE DIAGRAM,;

o |-DE-3010.1M-5510-768-PPT-003 TOPSIDE STRUCTURED CABLING ONE
LINE DIAGRAM.

Laboratory furniture shall be supplied by a specialized manufacturer (industrial
type) and all dimensions shall be defined according to Ergonomic studies to be
carried out in the Detail Design Phase.

All furniture shall be made of naval plywood covered with fire retardant melamine
laminate, unless otherwise specified.

All benches for the laboratory shall be custom made, by a specialized company,
with drawers, shelves and/or doors. The doors for wall cabinets shall have
laminated glass finishing.

Fitting devices shall be provided for furniture and equipment. Lockers, chairs,
desks and furniture to be permanently, and located at the same place shall have
means to be fixed on the floor/wall, considering that this is a FPSO unit.

11.2.10 Organic and Inorganic benches shall have top in polypropylene.

11.2.11 Benches with sink shall be provided with closet with drawers, shelves and doors

in order to store glasses.

11.2.12 All benches shall be provided in order to allow its users to seat and rest the feet

according to indicated on layout drawings.
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11.2.13 Benches under equipment or high cabinets which are fixed to the wall shall be
larger than such equipment or cabinets in order to avoid injuries to its users. The
distance between the bench and the equipment or cabinets shall allow the user
to work in adequate posture.

11.2.14 Local area storage for oil samples boxes shall be provided. Benches shall be
sized in order to allocate these samples, according to indicated on arrangement
drawings.

11.2.15 A space for active charcoal filter shall be foreseen under the bench and this shall
be connected to the water line of the Ultrapure Water Generator. The filter shall
be supplied together with the Ultrapure Water Generator and characteristics shall
be defined in detailing design phase.

11.2.16 Luminaries should be provided under suspended cupboards or shelves whenever
they project shadows on the work plans.

11.2.17 Lighting under the hood of organic products should be supplemented so there is
no shadow on the work plan due to the equipment.

11.2.18 lllumination shall be provided in order to attend to Ergonomic Report.

11.2.19 Two fume hoods, one for organics and other for inorganic, shall be provided with
oily sewage line, utilities lines such as: vapor, compressed air, among others.

11.2.20 Both fume hoods shall have conjugated opening door of guillotine type with
laminated glass horizontal sliding sheets, in order to allow different strategies of
protection in the manipulation of samples.

11.2.21 Organic fume hood shall be provided with exhaustion and shall be located beside
organic hood.

11.2.22 The organic compounds fume hood shall have a small drain (& = 100 mm) to
discard fluids. It is required to be provided a bench with a free area on the side of
fume hood for placing equipment used inside it with 700 mm width, under the
organics hood.

11.2.23 The inorganic compounds fume hood shall have drain with 300 x 300 mm to
discard fluids and prewash utensils.

11.2.24 The exhaustion hoods shall be manufactured in polypropylene. It is necessary a
free height over the bench of exhaustion hoods of about 1100 mm, on account of
the height of the glassware set used for the performance of the activities.
lllumination for the exhaustion hood shall be such that electrical parts do not have
contact with fumes.

11.2.25 The hood exhaust fan shall be located over the ceiling. Excessive noise shall be
avoided in order to comply with maximum allowable noise requirements.

11.2.26 The organic hood and bonnet sink drain shall be interconnected to the oil drain
of the platform and shall not be pressurized.

11.2.27 The laboratory shall be provided with fresh water lines located on the benches
and work hoods, sinks and safety equipment (eyes-washer and emergency
shower).

11.2.28 Hot water shall also be supplied to the sinks and bonnets and its minimum
temperature shall be 80°C.
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11.2.29 An oily sewage system directed to the primary shall be provided in the laboratory
design (treatment, for instance, oil-water separator).

11.2.30 Drains for drips shall be of siphon type and the sewage lines provided with
ventilation and resistant to chemical products used in the chemical laboratory.

11.2.31 The sewage for laboratory shall be independent of the sewage lines in the support
areas.

11.2.32 Inorganic drain pipes shall be connected in the common header of 2” x 150#
(ANSI) in polypropylene or stainless steel.

11.2.33 A drainage box for emergency shower shall be provided. The drainage box shall
be connected to the oily sewage system and provided with grating at the same
level of the floor, according to its flow.

11.2.34 The emergency shower shall be provided with a drain and channel with 30 to 50
mm, distant 1000 mm of the doors. Depressions or protuberances shall be
avoided leveling the floor. It shall be installed (one) emergency shower placed in
an easy access area, without obstructions.

11.2.35 The laboratory shall have 2 (two) emergency eye-wash, bench type. It shall be
plastic ABS made, hose of high pressure, length of 1800 mm and connection 1/2"
NPT. The eyes-wash shall be installed close of each sink.

11.2.36 The bonnets shall be provided with compressed air facilities.

11.2.37 The used products of bonnet sinks shall be stored in tanks. The tanks shall be
fixed or movable.

11.2.38 Two movable tanks of kerosene (100 L each) and one movable tank of detergent
(100 L) shall be foreseen outside laboratory, to supply by gravity the organic
basin. In case of fixable tanks, one of kerosene (200 L) and one of detergent (100
L) shall be foreseen.

11.2.391t is required that the displays of the registers of gases that enter the
chromatograph stay on the equipment side facing forward for easy checking.

11.2.40 Gas cylinders shall be properly stored outside of laboratory. A cabinet shall be
provided galvanized steel made, industrial type, with padlock, ventilated and shall
be adequate for cylinders movement. Each cylinder set shall have 1100 mm width
in order to accommodate 2 cylinders and a changeover manifold between them.
The task of changing cylinders involves risk of leaking and the person that does
the exchange shall be able to properly read the displays of the manifold as well
as installation connections, therefore it is inadvisable to place the manifold in a
height greater them 1600 mm, otherwise it is necessary to use stairs for the
execution of the activity, imposing greater risk.

11.2.41 PVT cylinders should be stored outside of the laboratory for safety reasons
(contains unstable oil and gas, the way they are extracted from the well), inside
of their proper cases. The shelves of the cabinet where they are stored should be
in a height close to the waist line of the carrier.

11.2.42 Whenever possible, use cart (with locks on the wheels) for the handling and
transporting of full boxes with height that allows the user not to need to squat or
bend the torso for packaging samples.
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11.2.43 Garbage cans shall be provided to discard:
o Paper contaminated with oil;
o Recycled cotton towels contaminated with oll;
o Common trash for the laboratory area;

o Space for five containers (5 liters each) in the inorganic compounds area to
discard of residue contaminated with heavy metals (in a cabinet).

11.2.44 Disposal of glassware shall be done in specific boxes with temporary storage in
the cabinet.

11.2.45 Analysis that use Potentiometric Tritation activity requires a place to locate
containers for disposing water contaminated with ‘heavy metal. A cabinet for
reagents is required (1 door) as well as paper towel holder. In order to allow the
connection of the equipment with a computer station, it is required that there is a
network outlet. There’s a need to discard water waste that can be done in a
container, sink or preferably in a drain.

11.3 Equipment and Furniture Specification

11.3.1 For Laboratory equipment specifications refer to: I-ET-3000.00-8222-941-PJN-
001 - LABORATORY — EQUIPMENT.

11.3.2 For their respective quantities, location and dimensions refer to I-DE-3010.1M-
8222-190-P4X-001 — LABORATORY - LAYOUT AND SECTION - EQUIPMENT
AND FURNITURE.

Notes:
a. Areas for Hot Air Oven Equipment and Ice Machine shall be foreseen.
b. Electrical Installation must be provided for these equipment.

11.3.3 Alllaboratory equipment herein described are preliminary. These equipment shall
be specified and approved by PNBV during Detail Design Phase due to the
constant technology innovation which they are submitted.

11.3.4 For- equipment not specified on I-ET-3000.00-8222-941-PJN-001 -
LABORATORY — EQUIPMENT see information below, considering numbers as
indicated on |-DE-3010.1M-8222-190-P4X-001 — Laboratory - Layout and
Section - Equipment and Furniture:

23. EMERGENCY DOUBLE SHOWER

It shall be installed close the door and be activated by a handle, with sieve in stainless
steel 304, diameter 250 mm and galvanized pipe, worked by lever fastened on the access
door of the laboratory, provided with drain below of 30 mm to 50 mm in the floor and
grating for leveling. The floor should present inclination towards the doors, with
identification plate.

24. EYE-WASH BENCH TYPE

To be installed in bench. Used to wash eye, face and body. Drive through trigger valve in
stainless steel, plastic nipple abs in green color. High-pressure hose with 1800 mm of
length and ABS plastic connection 1/2" NPT. The eyes-wash shall be installed close of
each sink.
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27. POLYPROPILENE HOOD WITH BOTH SIDES CLOSED WITH LAMINATED GLASS
(FOR ORGANIC BENCH)

Polypropylene exhaust system and independent mechanical ventilation, with reserve
equipment (2x100%). With three points illumination. Continuous operation.

28. ARTICULATED POLYPROPILENE HOOD

Mechanical exhaust system with independent flow of air between 1000 and 1500 m3/h.
Simultaneous and continuous operation.

30. PORTABLE NATURAL GAS CHROMATOGRAPHY
This Chromatograph shall also be provided as standby.

Purpose: micro gas chromatograph (UGC) set for analysis of natural gas composition for
operational, commercial and legal compliance. It must be robust and easily packed and
transferred between operational units.

The system must be in accordance to ASTM D1945 or ISO 6974 for hydrocarbons and
CO:s2. It must be supplied to analyze natural gas based upon the following samples, with
lower detection limit of 1 ppm for all components: C1 to C9+, N2, O2, He, H2, CH4 and
CO2. About 100 ppm for H2S.

Compact gas chromatograph set with 4 (four) analytic channels (one for backup); H2S
resistant; heated sample injectors for each channel; channels independently controlled
by software; low detection limit down to 1 ppm; repetitivety in injection volume less than
0.5% relative standard deviation; linear dynamic range up to 106; work with He, Hz, N2 or
Ar as a carrier gas; max carrier gas pressure at inlet 1.5 psi with 1/8” connection; sample
inlet 1/16”, stainless steel; able to analyze non-condensing gas between 0 and 110 oC;
max pressure 14.5 psi; option of sample control by software with pump or continuous
flow; option of able to inject samples by syringe, at front panel; analogic communication
port of 6 signals (0 to 10V), LAN (TCP/IP), serial (RS232) for valve selection, and
webserver; set-must contain carrier gas cylinder case with manometer, rechargeable
battery, battery recharger and temperature sensor cabinet; System set with methodology
and tested at manufacturer for natural gas.

Three analytic channels must be compound each by:

o Injector: micro-injector without moving parts, injection volume set by software
in the range 1pl to 10ul, heated up to 110°C with heated sample line and
backflush system.

o Oven: thermal insulation up to 180°C.

o Capilar column, including backflush system: molecular sieve 5A at one
channel, PoraPlot U at another channel and CP-Sil 5 CB at the third channel.

o Detector: thermal conductivity micro-detector (TCD) with dual channel (one
line for sample and another for reference), internal volume 200 nl per channel;
with four filaments

o 01 (one) standard sample filtering system Genie 170 with rotameter and an
installation support for particle filter down to 5 um; It must be supplied 5 (five)
spare membranes.

Software must enable control for all chromatograph functions by communication
protocols. It must be Windows XP Pro (SP3) and Windows 7 Pro compatible (32 bits); its
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operation must be simultaneous and independent data acquisition for all analytic
channels installed; it must allow custom reports, like creating company patterns; Software
must afford several curve adjustment methods, e.g., linear, dot-by-dot, squared etc; it
must allow saving reports at least in the following formats: .txt, .dif, .xls, .html, .csv and
.wmf; it must monitor and alarm by consumable part limits, like septum, liner etc; it must
contemplate funtions for natural gas reports, e.g., physical properties calculation,
customizing, standard physical properties chart, saving as text, alarm for outrange
results.

All accessories needed for process connection must be supplied, like tubes, nuts, unions
etc.

20. Drainer glassware for 24 pins

Stainless steel pegboard and polypropylene pegs, with 24 pins and drainage system, for
drying laboratory equipment as well as for general utility.

17/17AJ/17B. Cabinet for Gas Chromatograph Cylinder

Galvanized steel made, industrial type, with division, padlock, ventilated doors and shall
be flush for cylinders movement.

21. Cabinet for Chemical Products

Shall be located outside area.

For handling, storage and transportation refer to NR-11 and NR-12.
Galvanized steel made, industrial type, with division and padlock.
22A. Cabinet for STORAGE (OIL, CONDENSATE AND PVT)
Galvanized steel made, industrial type, with division and padlock.
15. CABINET for OFFICE AND EPI storage

For office and EPI equipment storage. Cabinet shall be provided with shelves, doors and
6 (six) hooks.

11.4 Installations
11.4.1 Electrical Design
The electrical system shall be designed for safety operation and maintenance.

The laboratory shall be furnished with the internal power and lighting electrical
installations fully done, in conformity with the Classification Society rules and
connected to the distribution panels and junction boxes. The power and lighting
sources will be as defined in I-ET-3010.00-5140-700-P4X-003 - ELECTRICAL
REQUIREMENTS FOR PACKAGES FOR OFFSHORE UNITS and one Voltage
Stabilizer with enough capacity to feed all installed or expected sensitive loads
shall be added to the system. All sensitive loads shall be connected to the Voltage
Stabilizer, therefore all outlet sockets inside the Laboratory Module shall be
stabilized. The outlet sockets of the stabilized circuits shall be properly identified.

All panels shall be fitted with a main circuit breaker and the distribution circuits to
the socket-outlets and lighting fixtures shall be 2P+E.
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11.4.2

11.4.3

1144

The 220V and 480V distribution panels or junction boxes shall be placed in the
same side inside the laboratory, and shall be fitted with proper cable glands and
supports for the interface cables.

It shall be provided a number of socket-outlets placed close to the consumers
enough to feed all expected loads plus a distributed margin of 50%. All socket-
outlets shall be in accordance with the Brazilian Standard ANBT 14136 and for
10A-250V or 16A-250V, according to the loads requirements.

All lighting fixtures shall be selected and distributed in order to provide visual
comfort in the work positions, without shadow areas and objectionable glare.

The medium illuminance to be observed at the work benches and warkstations
will be as defined in I-ET-3010.00-5140-700-P4X-001 - SPECIFICATION FOR
ELECTRICAL DESIGN FOR OFFSHORE UNITS. All electrical equipment and
circuits shall be duly identified and all electrical equipment and cable routing
devices shall be firmly grounded.

Wall sconces must have reflectors in order to prevent glare by direct visualization
of the lamps.

The electrical installations shall comply with:

o I-ET-3010.00-15140-700-P4X-001 - SPECIFICATION FOR ELECTRICAL
DESIGN FOR OFFSHORE UNITS;

o I-ET-3010.00-5140-700-P4X-003 - ELECTRICAL REQUIREMENTS FOR
PACKAGES FOR OFFSHORE UNITS;

o I-ET-3010.00-5140-700-P4X-005 - REQUIREMENTS FOR HUMAN
ENGINEERING DESIGN FOR ELECTRICAL SYSTEMS OF OFFSHORE
UNITS.

The electrical material and equipment shall comply with:

o I-ET-3010.00-5140-700-P4X-002 - SPECIFICATION FOR ELECTRICAL
MATERIAL AND EQUIPMENT FOR OFFSHORE UNITS;

o |-ET-3010.00-5140-712-P4X-001 - LOW-VOLTAGE INDUCTION MOTORS
FOR OFFSHORE UNITS.

Hydraulic Design

It is required that used sinks have a depth of 50 cm, with its faucet between 30
cm and 35 cm above the cube border, suitable to the activity of the laboratory.
Each basin should have a faucet type rotative long nape, minimum 30 cm,
manufactured in stainless steel ANSI 316 and with registration 3/8’NPT, system
of fast closing in stainless steel for cold and hot water.

Server
The sewage system must be suitable for oily bilge residues.

The laboratory drains must be connected to the sewer system oily, it should work
by gravity and should not be pressurized.

Facilities
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Utility lines shall be installed in such configuration that allows easy access and
maintenance.
All utility lines shall have general valves that allow fast locking in the case of
leakage or accident in the chemical laboratory.
11.4.5 HVAC System
For HVAC systems refer to:
o |I-DE-3010.1M-5250-942-P4X-004 - HVAC SYSTEM - LABORATORY DUCT
AND EQUIPMENT LAYOUT;
o I-ET-3010.1M-5250-300-P4X-001 — HVAC SYSTEM DESIGN;
o |-DE-3010.1M-5250-942-P4X-004 - HVAC SYSTEM — LABORATORY DUCT
AND EQUIPMENT LAYOUT.
Exhaust ducts of Laboratory shall be polypropylene made, with low-flame spread
characteristics. For more details, refer to above documentation.
11.4.6 Safety

The laboratory should have 2 (two) eye-wash, emergency equipment for
laboratory bench. For specification, see item 11.3.

An emergency shower shall be installed in the laboratory placed in an easy
access area, without obstructions on the doors of the laboratory. For
specification, see item 11.3.

The laboratory design shall have, according to the installation characteristics, a
system of detection, alarm and firefighting.

The availability of flame protection mantle shall be provided in the laboratory,
especially close to places with higher risk of fire and explosion.

1 (one) emergency lamp red rotation shall be installed above of the door of
communication between the office and the laboratory (side of the laboratory).

The laboratory shall have the following signaling of safety: “SAipA”, “‘LAVA-
OLHOS", “CHUVEIRO DE EMERGENCIA”, “ESGOTO INORGANICO" and
‘ESGOTO ORGANICO".

All signaling shall be submitted for PNBV approval.

12 MISCELLANEOUS

12.1 Miscellaneous shall be distributed and installed on Laboratory, M-13 and M-17, as
described below. If there is any inconsistence between this list and arrangement
drawings, the arrangements drawings shall prevail.

12.2 Miscellaneous items, which require wall mounting, like decorative boards, general
arrangements, etc. shall be distributed and installed in agreement with PNBV.
Safety signs shall be located in accordance with applicable regulations. General
arrangement with location of boards and safety signs shall be submitted to PNBV
approval. All boards shall have stainless steel or aluminum frames and be protected
against damage.
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o Boards, tables and publications - boards shall be located in closed areas
according to NORMAM 1, chapter 9, section VI.

o DPC (Brazilian Navy Authority) shall be consulted on the exact quantity of boards,
tables and publications and their location shall be confirmed in the final stage of
detailed design phase.

SECTION A-A

DA BOARD DETAIL bLAN M % -
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o Magnetic board - Manufacturer standard. Dimensions about 1200(L) x 1000(W).
Quantity — 1pc;

o Garbage basket — Stainless steel finishing, with cover and pedal.

Quantity — 5 pc;

o Garbage waste disposal bins - shall be provided considering the characteristics
of the compartments in which they are installed, using specific containers for
paper, plastic and other wastes that are generate. Colors shall be according to
“‘Resolugdo CONAMA n° 275”.

o Coat hooks (with two hooks), stainless steel or chrome brass.

Quantity — 3 pc;

o Wall Clocks (battery driven, water resistant, stainless steel structure)
Quantity — 1 pc;

o Door mats — For humid and saline environment. Rubber sheet, industrial type.
Dimensions around 1200 x 600 mm. All entrances to Laboratory, M-13 and M-17
from external areas shall have door-mats.

Quantity — 25 pc;

o Paper towel racks fastened next to each sink - Stainless steel, Industrial type.
Quantity — 2 pc;

o Water gallon — The use of water gallons ad its storage on external area shall be
analyzed during the detailed design phase regarding contamination risks,
temperature and handling.

13 ERGONOMIC ASPECTS
13.1 General
13.1.1 The safe work practices required for personnel safe work in the offshore

environment shall be evaluated and validated by PNBV during the detailed design
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phase. It includes proper lifting devices and techniques, posture relief methods,
use of ergonomic principles for lifting and moving materials, equipment or pieces
of equipment, inside industrial rooms, service rooms, and work rooms as well in
open areas.

13.1.2 Workstations shall be designed according to the work characteristics, the level of
mechanization and automation, and shall use “state of the art” solutions in design,
materials and technologies for the offshore industries.

13.1.3 Rooms’ design shall be based on task analyses of functions, controls and
displays shall be located in a logical way with respect to frequency of use and
importance for safe operation; the movement of a control device should be
consistent with the effect in direction and magnitude. They shall be clearly marked
in Portuguese language. Displays and controls shall be designed in accordance
with acknowledged ergonomic principles and in order to allow the operator to
carry out his tasks in a safe way. The variations of display types shall be
minimized. Screens, panels and lighting fixtures shall have a location that
provides a satisfactory view in a normal working posture. It shall be easy to adjust
the height and angle of computer screens and keyboards, as well as their
distance to the operator. Total system overviews should be available from the
displays, giving the operator opportunities to watch global process performance.

13.1.4 The anthropometric dimensions should be taken into account in architecture
project and other areas of UEP for sizes and heights of work surface in the control
rooms, working rooms and offices.

13.1.5 The base of the furniture must be detailed in order to reach the specific practices
required for safe work offshore staff to work free of injury.

13.1.6 The equipment specifications and location, speakers, screens and TV shall be
provided in'such a way to guarantee an efficient and pleasant result, and supplied
by a specialized company.

13.1.7 The following issues shall be implemented, regarding work chairs, lighting,
thermal and acoustic solutions:

13.2 Work chairs

The design of a working chair that fits different sizes of people is a design problem
that shall receive special attention during the detailed engineering design phase.
Most work chair designs try to accommodate people of different sizes and shapes
with a series of mechanical adjustments. People are more likely to get proper
support from a chair that requires only minor adjustments to fine-tune the fit. Chairs
model shall be suitable to be used by people with different shape and weight. A
person sitting in a properly sized chair starts with a fit that is fairly close to perfect.
Adjustments for seat height, lumbar height and depth, arm height and width, and tilt
tension enable the sitter to fine-tune chair dimensions and performance to personal
preferences. The material of the seat and backrest shall be able to automatically
conform to individual body contours. The chairs must have adequate casters to the
type of floor of each room. For specification, refer to item 10.0.

13.3 Lighting
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13.3.1

13.3.2

13.3.3

13.34

13.35

13.3.6

13.3.7

Bright lights shining on the display screen "wash out" images, making it harder to
clearly see the information. Straining to view objects on the screen can lead to
eye fatigue. Proper placement of lighting and selecting the right level of
illumination can enhance the ability to see monitor images. For example, if lighting
IS excessive or causes glare on the monitor screen, the user may develop
eyestrain or headaches, and may have to work in awkward postures to view the
screen. Ideally, the lighting environment should be conducive to both reading of
hard copy and screen based work. Use light, matte colors and finishes on walls
and ceilings and workstation, to prevent glare and the color shall be light (off white
is recommended to better the contrast and visualization of the task). The area
close to the screen shall have differentiated circuits and shall be dimmerized.

Quantity and quality of lighting are both important. Lower, rather than higher,
powered lamps shall be provided for task lights, since excessive levels of task
lighting can put strain on the eye muscles in switching between brightly lit paper
copy and a self-iluminated screen. For computer work, use well-distributed
diffuse light. The advantage of diffuse lighting is that there are fewer hot spots (or
glare surfaces) in the visual field, and the contrasts created by the shape of
objects tend to be softer.

Placing the monitor beside window(s) as well as a window directly behind the
monitor or behind the user will cause glares. If not possible, due to the
arrangement plan, the use of blinds or drapes to control the light shall be
provided. The most important aspect of lighting shall be the reduction of glare
and bright reflections from the screen of workstations (the task light should
provide light from the left and right), as well as to provide a pleasant atmosphere.

The quality of the illumination must consider aspects of: safety in handling and
reading gradation of glassware, cognitive aspects of reading and writing
information and the visual comfort in reading monitors and electronic panels.
Therefore it is required that the illumination equipment have anti-glare apparatus.

Wall lamps in height to eye level of the operators, should always have reflectors
so that the angle incidence of the luminous flux does not produce glare.

A mixture of fluorescent, incandescent light or lamp with a color temperature
equivalent shall be provided to offices, control rooms and working rooms.

The possible solutions should be implemented, whenever required so:

Provide light diffusers so that desk tasks (writing, reading papers) can be
performed while limiting direct brightness on the computer screen.

Provide supplemental task/desk lighting to adequately illuminate writing and
reading tasks while limiting brightness around monitors. For LCD monitors higher
levels of light are usually needed for viewing tasks.

13.4 Thermal comfort

Comfort at work is an important issue. The best temperature for the workplace is
the temperature most people find comfortable without particularly discomforting the
few people who have unusual temperature preferences. Users may experience
discomfort from poorly designed or malfunctioning ventilation systems, for example,
air conditioners that directly "dump™ air on users. To avoid this, desks, chairs, and
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13.5

13.6

other office furniture shall not be placed directly under air conditioning vents unless
the vents are designed to redirect the air flow away from these areas.

Acoustic Comfort

Acoustic design shall be applied to accommodate equipment layout, general
comfort, workability, and ergonomics in order to achieve the efficient acoustic
performance of the room. The optimized acoustic environment shall be achieved
with low-noise air conditioning systems, sound insulating windows and doors, floor
coverings with sound dampening properties and lastly treatment of the wall and
ceiling panels.

The Noise Control Report (and Noise control analysis, required during detailed
design phase) shall be a guide of acoustic solutions to be applied. The Insulation
arrangement drawing shall represent a picture of all required insulation.

For Acoustic Comfort requirements, refer to I-ET-3010.1M-1200-300-P4X-001 —
NOISE CONTROL REQUIREMENTS FOR TOPSIDE.

Lifting and Transportation

The following requirements shall be observed and implemented:

o Transportation ways where trolleys and carts are used shall not contain steps
and thresholds.

o Lifting and transportation gear where lifting or transportation of more than 25kg
is required.

o Trolleys, transportation tables and similar means of transportation should be
easily maneuverable and have a low rolling resistance. Minimum two of the
wheels shall be lockable.

o Units in everyday use shall not be stored above shoulder height (1500 mm) or
below 900 mm.

o Permanent arrangements (e.g. monorails, pad eyes) shall be installed for
material handling of equipment/objects heavier than 200kg.

o In addition, when designing for permanent or temporary lifting equipment, the
estimated frequency of the lifting operations shall also be taken into account. For
frequent/routine lifting operations, permanent equipment shall be installed.

o Manual lifting of gas bottles shall be avoided. Cupboards for gas bottles shall be
of a non-threshold type.

o Doors (L x H) shall be sized in order to assure the entrance of equipment and
stretcher without obstacles. Removable panels shall be provided and installed if
the doors alone do not provide enough room for cargo handling. In this case,
doors and removable panel location shall be carefully studied in order to
guarantee the access, entrance and maintenance of all equipment parts.

o For more recommendations regarding Lifting and Transportation, refer to I-ET-
3010.1M-1350-196-P4X-001 - ERGONOMIC REQUIREMENTS FOR
TOPSIDES.






