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1 INTRODUCTION

ConocoPhillips Australia Barossa Pty Ltd (ConocoPhillips) proposes to install the Barossa Gas Export
Pipeline. The pipeline is located in Commonwealth waters and extends from the Barossa Gas Field,
approximately 227 km north of the Northern Territory (NT) mainland, to the existing Bayu-Undan to
Darwin pipeline, approximately 100 km north of the NT mainland. At the closest point, the pipeline
passes within 8 km of land; the west coast of Bathurst Island.

To support development of the Barossa Gas Export Pipeline (GEP) Installation Environment Plan (EP),
ConocoPhillips engaged Pendoley Environmental to undertake light modelling to estimate light
emissions from the proposed pipelay vessel and construction vessel. Accordingly, this memo
details light intensity modelling undertaken for three scenarios:

e Pipelay vessel Audacia;
e Construction vessel Oceanic; and
e Both vessels located side by side in field.

Model results are presented at the closest point to shore (i.e. the worst-case scenario).
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2 METHODOLOGY

Light modelling was undertaken for the proposed pipelay and construction vessels to predict the
extent of biologically relevant light spill. Specifics of the respective vessel’s lighting design and
luminaire specifications were applied to the ILLUMINA Artificial Light At Night (ALAN) model
(Aube et al. 2005). The ILLUMINA model is a three-dimensional model that accounts for both line
of sight and atmospheric scattering, allowing the attenuation of light over distance and extent of
light glow to be modelled. The reader is directed to Aube et al. (2005) for details of equations
and model parameterisation.

Unlike a simple line of sight model based on the inverse square law formula, this is a more
sophisticated model which allows individual light sources (i.e. individual luminaires) to be placed
within the area of interest (as opposed to assuming a single large light point source for the entire
vessel). The model input parameters also include project specific details about light type, spectral
distribution, height and orientation of individual luminaires, including any shielding, which

substantially increases the model precision and accuracy.

2.1 Model Inputs

Information regarding the light inventory was extracted from lighting layout drawings and light
manufacturer data sheets provide to Pendoley Environmental by ConocoPhillips for both the
Audacia pipelay vessel (Appendix 1) and Oceanic construction vessel (Appendix 2), and included:

e number of each type of light

e spectral output of light type

e angular distribution of light (shielding)
e |umen output of each type of light

e height of each light

Because the atmospheric conditions over the Timor Sea project site are typically clear, the model
simulation presented here assumed no contribution of light from cloud reflectance.

Model outputs are provided in radiance (W/m?/sr, where W = watts, m? =meters squared and sr

= steradian)

2.2 Interpretation and limitations

In the absence of any published or generally accepted units of measurement, or scale, for
measuring the impact of ALAN on marine turtles, moonlight was selected as a proxy and the light
model output (radiance, units of Watts/m?/sr) was converted to units of full moon equivalents in
an attempt to give the radiance output some biological relevance and to aid interpretation in an
environmental impact assessment context. The reasoning used was;
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the range of moon brightness across a whole lunar cycle is a realistic scale representative
of the ambient light levels that turtle eyes are adapted to, at the lower end of the scale
the radiant output is equivalent to no light in the sky while the upper limit is greater than
the radiance from a single full moon and was selected to try to account for the increase
in radiance levels that would occur if the light was reflected from clouds (recognizing that
cloudy conditions are not the norm for this site). Extending the scale beyond this limit was
deemed unnecessary.

the scale for the units “the proportion of radiance of one full moon” was derived from
the logarithmic nature of light decay with distance (a function of the inverse square law),
e.g. the scale of <0.01, 0.01-0.1,0.1 -1, 1 — 10 represents a range of radiant brightness
from a minimum of <0.01 full moon (so essentially a new moon) to a maximum radiant
brightness of the equivalent to 10 full moons.

While the behavioural response of marine turtles to light is relatively well understood
(see Witherington and Martin (2003) for review), there is currently no agreed upon
intensity limits for determining what the impact of a given light might be. A large range
of factors influence the visibility and impact of light on hatchlings including light intensity,
visibility (a function of lamp orientation and shielding), spectral power distribution
(wavelength and colour), atmospheric scattering, cloud reflectance, spatial extent of sky
glow, duration of exposure, horizon elevation, lunar phase, hatchling swimming speeds,
tide and current speeds and flow direction etc. Using the scale of light radiance derived
from the calculated decrease in light intensity with distance (proportion radiance of a full
moon) and together with our extensive SME experience observing marine turtles and
their response to both onshore and offshore construction light in field settings, we have
proposed a potential impact criteria for marine turtles based on radiance thresholds
relative to moon radiance, as shown in Table 2-1.
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Table 2-1: Artificial light impact potential criteria (marine turtles)

Proportion of radiance
of a full moon*

Impact potential to marine turtles

1-10

Light or light glow visible and impact likely, represents a very bright
light equivalence to up to 10 times the radiance of one moon. This light
radiance will override the moderating influence of the ambient full
moon at the time of exposure.

0.1-1

Light or light glow visible and behavioural impact possible, depending
on ambient moon phase at the time of exposure, which will influence
the visibility of the artificial light sources, equivalent to the light output.
Artificial lights will be more visible to marine turtles under a first
quarter moon than under a full moon.

0.01-0.1

Light or light glow visible but behavioural impact unlikely (i.e. not
biologically relevant). Equivalent to the light output of the first quarter

moon.

<0.01

Light or light glow is considered ambient and no impact expected,

equivalent to a new moon

*Where 10 equals the radiance of ten full moons and 0.01 equals 100th the radiance of one full moon
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3 RESULTS

3.1 Pipelay vessel

ConocoPhillips

BAROSSA PIPELAY LIGHT MODELLING

Results from the ILLUMINA model undertaken for the pipelay vessel are presented in Figure 3-1

and Figure 3-4, and summarised in Table 3-1. Applying the potential impact criteria in Table 2-1,

the results show that at ~¥11 km light levels have reduced to ambient. At ~ 3.3 km from the source,

radiance is equivalent to 0.1 radiance of a full moon and, therefore, light will be visible but

unlikely to result in a behavioural impact (i.e. biologically relevant). Impacts may occur within

~3.3 km of the pipelay vessel. At the closest point to land (8 km), radiance is less than 0.03 (3%)

that of a full moon.

Table 3-1: Distance of equivalent moon radiances for the pipelay vessel

Proportion of radiance of a full moon* Distance from source (m)
10 332

1 1,050

0.1 3,335

0.01 11,073

*Where 10 equals the radiance of ten full moons and 0.01 equals 100th the radiance of one full moon
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Figure 3-1: Radiance of light sources with distance from the pipelay vessel. Radiance (full moons) of
10 equals the radiance of ten full moons and 0.01 equals 100th the radiance of one full moon
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3.2 Construction vessel

Results for the construction vessel are presented in Figure 3-2 and Figure 3-5, and summarised in
Table 3-2. At ~1.6 km from the construction vessel light levels have reduced to ambient (0.01 of
a full moon). At ~ 0.5 km from the source, radiance is equivalent to 0.1 radiance of a full moon
and, therefore, light will be visible but unlikely to result in a behavioural impact (i.e. biologically
relevant). Impacts may occur within 0.5 km of the construction vessel. At the closest point to land
(8 km), radiance is less than 0.0007 (0.07%) that of a full moon.

Table 3-2: Distance of equivalent moon radiances for the construction vessel (without searchlights)
(from Pendoley, 2020).

Proportion of radiance of a full moon* Distance from source (m)
10 51

1 162

0.1 512

0.01 1,622

*Where 10 equals the radiance of ten full moons and 0.01 equals 100th the radiance of one full moon
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Figure 3-2: Radiance of light sources with distance from the construction vessel. Radiance (full
moons) of 10 equals the radiance of ten full moons and 0.01 equals 100th the radiance of one full
moon.
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3.3 Cumulative (both vessels)

Figure 3-3 presents results of the ILLUMINA model when including both the pipelay and
construction vessel located side by side. The results are summarized in Table 3-3 and shows that
presence of both vessels resulted in negligible increases in the distance at which the same level
of radiance was reached, compared to the model results for the pipelay vessel alone. Applying
the potential impact criteria in Table 2-1, impacts may occur within ~3.4 km of the pipelay and
construction vessel when they are simultaneously positioned adjacent to one another. At the
closest point to land (8 km), radiance is less than 0.03 (3%) that of a full moon.

Table 3-3: Distance of equivalent moon radiances for the pipelay and construction vessel (from
Pendoley, 2020).

Proportion of radiance of a [Distance from source (m) Difference to pipelay vessel
full moon* alone (m)

10 336 +4

1 1,062 +12

0.1 3,375 +40

0.01 11,226 +153

*Where 10 equals the radiance of ten full moons and 0.01 equals 100th the radiance of one full moon
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Figure 3-3: Radiance of light sources with distance from the pipelay and construction vessels when
side by side in field. Radiance (full moons) of 10 equals the radiance of ten full moons and 0.01 equals
100th the radiance of one full moon.
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4 SUMMARY

ILLUMINA light modelling was undertaken using methodology presented in Aube et al., (2005) for
three scenarios associated with the Barossa GEP installation activities:

e Pipelay vessel alone;
e Construction vessel alone; and
e Pipelay vessel and construction vessel located side by side in field.

Model outputs were in radiance (W/m?/sr) and presented as a proportion of the radiance of a full
moon as a realistic scale representative of the natural conditions experienced by a marine turtle in the
field and to provide biological context.

Light emissions were greater for the pipelay vessel compared to the construction vessel. The greatest
light emissions are predicted when both vessels were modelled cumulatively, however, were only
marginally greater than the pipelay vessel alone.

Light emissions were predicted to reduce to ambient levels (0.01, or 1%, radiance of a full moon) at
1.6 km, 11.1 km and 11.2 km from the construction vessel, pipelay vessel and cumulatively,
respectively. There is potential for behavioural impacts to turtles to occur (<0.1, or 10%, radiance of a
full moon) within 0.5 km, 3.3 km and 3.4 km of the construction vessel, pipelay vessel and
cumulatively, respectively. Behavioural impacts are more likely (= radiance of one full moon) within
0.16, 1.1 km and 1.1 km of the construction vessel, pipelay vessel and both vessels cumulatively,
respectively.

The radiance received at the closest nesting beach to the source location (at a distance of 8 km) was
less than 0.07% of a full moon for the construction vessel, and 3% of a full moon for the pipelay vessel
when considered independently and cumulatively with the construction vessel. At the closest nesting
beach, light emissions from the pipelay vessel (with or without the construction vessel also present)
may be visible, but unlikely to be at a radiance great enough to result in behavioural impacts to turtles
at the beach.
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Appendix 1: Vessel light inventory details: Audacia pipelay vessel
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Vigilant® LED High Bay ek

Technical Specification

Certifications & Ratings:

EN 60598-1:2015 IP66 to EN 60529
. L EN 60598-2-1 (ed.1), IEC IK10 to EN 50102
Mechanical Information:
echanica ormano 60598-2-1 (ed.8) (Polycarbonate lens)
Fixture weight: : ‘
8.2 kg (18 Ibs) EN 60598-2-24:2013 IKO6 to EN 50102 (Acrylic lens)
A _ EN 62471:2008, EN IKO5 to EN 50102 (Glass lens)
Shipping weight: .
10.9 kg (24 Ibs) 62778:2014 D-Marking to EN 60598 2-24
Mounting: EN 62493:2015 ENEC
Stainless Steel Hook [EC60068 L.70>150,000 hours @ 25°C
Secondary retention option available Salt spray testing - severity 1 ambient
Power Cord: Variable Dimming as Standard:

3 meters, HO7RN-F Heavy Duty

Variable Dimming Control: 0-10 VDC

Prefix: HEE
Dimming Range: 10 VDC = 100% light output
Corded Model 0 VDC = <5% light output

Occupancy Sensor:

Mounting Height: Up to 12M

Ingress Protection: |P66

Electrical Specifications:

Operating Voltage: 100-277 VAC
120-250 VDC

Total system power

consumption: See table

Operating Temp: -40°C to +65°C

@ 406 Harmonics: IEC 61000-3-2

Noise requirement /EMC: EN 61547: 2009
Radiated and Conducted
Emissions: EN 55015

14.3 — r EMC Immunity: EN 61547: 2009

handling up to 10kV. Tested for
10kV/2 ohm combination wave,
as per IEEE C62.41, line-line and

‘ Transient protection: Protection devices capable of

261 line ground
|
1N gyt v R
e 1 L L THD: < 20%
Power Factor: >0.9
Dimensions in mm
Construction:
Housing: Copper-free aluminium
Finish: Superior dual coat finish

-Sealed polyester topcoat
-Chemical-resistant epoxy primer

. Lens: See table
Comparison
Warranty L70 . .
Photometric Information:
Dialight LED High Bay 10y1 150,000 DU LU
Metal Halide 1 15,000 CRI: 80
High Pressure Sodium 1 20,000 CCT: 5000K (cool white)

4000K (neutral white)

All values typical unless otherwise stated (tolerance +/- 10%)

WARNING - INSTALLATION & SECONDARY RETENTION. Use of any Dialight products without proper installation (including secondary retention / netting) and periodic inspections could cause
severe injury or death. Dialight recommends that all installations should use secondary retention / netting (appropriate to the installation environment) where applicable. It is the exclusive responsibility
of the contractor, installer and/or end-user to: (a) determine the suitability of the product for its intended application; and, (b) ensure that the product is safely installed (with secondary retention /
netting where appropriate) and in compliance with all applicable laws and regulations. To the extent permissible under applicable laws, Dialight disclaims all liability for personal injury and/or other
damage resulting from any dislodgment or other dislocation of its products.
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Vigilant® LED High Bay

Ordering Information

HEE7MC2EDHWNGN | HEEGMCAPNHNG | 26,250 | 186 | 141 | 100-277 VAC, 120-250 VDC | 5000K | 80 Clear Glass Medium
HEE4MC2EDHWNGN | HEE2MCAPNHNG | 25250 | 186 | 136 | 100-277 VAC, 120-250 VDC | 5000K | 80 | Clear Polycarbonate Medium
HEELMC2EDHWNGN | HEELMCAPNHNG | 24,500 | 186 132 | 100-277 VAC, 120-250 VDG | 5000K | 80 Diffused Domed Medium

Polycarbonate

'HEE7EC2EDHWNGN | HEEGECAPNHNG = 26,250 = 186 | 141 | 100-277 VAC, 120-250 VDG | 5000K |80 (Clear Glass (Oval
HEE4EC2EDHWNGN | HEE2EC4PNHNG | 25250 | 186 | 136 | 100-277 VAC, 120-250 VDG | 5000K | 80 | Clear Polycarbonate Oval
HEELEC2EDHWNGN | HEELEC4PNHNG | 24,500 186 132 | 100-277 VAC, 120-250 vDC | 5000K | 80 Diffused Domed Oval

Polycarbonate
HEE7MC2CDHWNGN | HEEGMC4KNHNG | 19,500 | 129 | 151 | 100-277 VAC, 120-250 vDC | 5000K | 80 Clear Glass Medium
HEE4MC2CDHWNGN | HEE2MC4KNHNG 18,750 129 145 100-277 VAC, 120-250 VDC | 5000K | 80 | Clear Polycarbonate Medium
HEELMC2CDHWNGN | HEELMCAKNHNG | 18,000 | 129 140 | 100-277 VAG, 120-250 VDC | 5000K | 80 Diffused Domed Medium
Polycarbonate
HEE7EC2CDHWNGN | HEEGEC4KNHNG | 19,500 | 129 151 | 100-277 VAC, 120-250 VDC | 5000K | 80 Clear Glass Oval
HEE4EC2CDHWNGN | HEE2ECAKNHNG | 18750 | 129 | 145 | 100-277 VAC, 120-250 vDC | 5000k | 80 | Clear Polycarbonate Oval
HEELEC2CDHWNGN | HEELECAKNHNG | 18,000 | 129 | 140 | 100-277 VAC, 120-250 vDC | 5000K | go | Diffused Domed Oval
Polycarbonate
HEE7MC2BDHWNGN | HEEGMCAGNHNG | 14,250 | 102 | 140 | 100-277 VAC, 120-250 VDG | 5000K | 80 Clear Glass Medium
HEE4MC2BDHWNGN | HEE2MCAGNHNG | 13,750 | 102 | 135 | 100-277 VAC, 120-250 VDG | 5000K | 80 | Clear Polycarbonate Medium
HEELMC2BDHWNGN | HEELMCAGNHNG | 13,250 | 102 130 | 100-277 VAC, 120-250 VDG | 5000K | 80 Diffused Domed Medium
Polycarbonate
HEE7EC2BDHWNGN | HEEGECAGNHNG | 14250 | 102 | 140 | 100277 vAC, 120-250 vDC | 5000K | 80 Clear Glass Oval
HEE4EC2BDHWNGN | HEE2EC4GNHNG | 13750 | 102 | 135 | 100277 VAC, 120-250 vDC | 5000k | 80 | Clear Polycarbonate Oval
HEELEC2BDHWNGN | HEELECAGNHNG | 13,250 102 130 | 100-277 VAG, 120-250 VDC | 5000K | 80 Diffused Domed Oval
Polycarbonate
HEE7MC2ADHWNGN | HEEGMCADNHNG | 11,250 80 141 | 100-277 VAC, 120-250 VDG | 5000K | 80 Clear Glass Medium
HEE4MC2ADHWNGN | HEE2MC4DNHNG 10,750 80 134 100-277 VAC, 120-250 VDC | 5000K | 80 | Clear Polycarbonate Medium
HEELMC2ADHWNGN | HEELMC4DNHNG | 10,250 80 128 | 100-277 VAG, 120-250 VDC | 5000K | 80 Diffused Domed Medium
Polycarbonate
HEE7EC2ADHWNGN | HEEGECADNHNG | 11,250 80 141 | 100-277 VAC, 120-250 VDG | 5000K | 80 Clear Glass Oval
HEE4EC2ADHWNGN | HEE2EC4DNHNG | 10,750 80 134 | 100-277 VAC, 120-250 VDG | 5000K | 80 | Clear Polycarbonate Oval
HEELEC2ADHWNGN | HEELECADNHNG | 10250 | 80 | 128 | 100-277VAC, 120-250 vDC | 5000k | g0 | Diffused Domed Oval
Polycarbonate
Notes

Note 1: Models in chart above are 5000K CCT. For 4000K CCT change the 6th character from C to N & deduct 3% from the lumen table.

Note 2: Flat clear acrylic lens available, consult local Dialight sales office for availability.

DISCLAIMER. All product information provided is, to the best of Dialight’s knowledge, accurate as of the date of publication. When ordering, refer to www.dialight.com for current versions of: (a)
relevant product documentation (including the relevant product data sheets); (b) Dialight terms and conditions of sale; and, (c) the relevant product warranty. To the extent that any contract is deemed
formed between Dialight and the purchaser of Dialight products and/or an end-user, versions of documents available at www.dialight.com as at the date of sale shall be the versions incorporated
therein. In the event of any discrepancy between this document or information provided at www.dialight.com, the latter shall prevail.
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Vigilant® LED Dual Floodlight C€

Technical Specifications

Ratings and Certifications
* 10 year warranty

° CE

* |P66

* .70 >150,000 hours @ 25°C ambient
* Glass = K05

e Polycarbonate = IK10

*All features not available on every model. Please refer to product part
number pages for model specifics.

Mechanical Information Specifications
Fixture weight: ~ 25.4 kg (56 lbs) 100-277 VAC. 50/60Hz
Voltage: 190-250 \/DCY Housing: Copper-free aluminium
Shipping weight: 27.2 kg (60 Ibs) )
EPA (sq.m): 0.25 5. m (2.69 sq. f) Superior dual coat finish
Operating temp:  -40°C to +65°C Finish: - Sealed polyester topcoat

304 stainless steel trunnion

mounting bracket included - Chemical-resistant epoxy primer

Mounting:
Secondary retention standard Power factor: >0.9 Lens: Tempered glass
Entries: M20 x 2 CRI: 80
THD: <20%
Terminals: 4mm? x 4 CCT: 5000K (cool white)
Comparison Lumens Wattage Im/W Mounting Heights
Warranty L70 56,000 385 145 Ub 125
T Sodliah 10 ~150.000 0 zom
Dialight LED Floodlight Oyr >150,000 54,000 385 140 [©
Metal Halide 1 15,000
High Pressure Sodium 1 20,000
Dimensions

- o0 223

Dimension in mm [inches]

" ; _,J"_ rl. g '.I'-I.' = ."_. e b "
92°Beam Angle 35°Beam Angle

WARNING - INSTALLATION & SECONDARY RETENTION. Use of any Dialight products without proper installation (including secondary retention / netting) and periodic inspections could cause
severe injury or death. Dialight recommends that all installations should use secondary retention / netting (appropriate to the installation environment) where applicable. It is the exclusive responsibility
of the contractor, installer and/or end-user to: (a) determine the suitability of the product for its intended application; and, (b) ensure that the product is safely installed (with secondary retention /
netting where appropriate) and in compliance with all applicable laws and regulations. To the extent permissible under applicable laws, Dialight disclaims all liability for personal injury and/or other
damage resulting from any dislodgment or other dislocation of its products.
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Industrial Applications| Floodlight

Vigilant® LED Dual Floodlight

Ordering Information & Mounting Accessories

Fixture Colour Beam Field
385 145 (s ) 852

FLEBEBEBMC2NG 56,000 100-277 VAC, 120-250 VDC 5000K (cool white Tempered CGlass 108°

All values typical unless otherwise stated (tolerance +/- 10%).

HZXCBL2

e Stainless steel safety cable kit

Dual Floodlight Mounting Options

TS

T

Factory-Installed Mounting Bracket Dimensions

14,2 [.56] clearonce for 12, 7mim bolt
- 145,71 [6.50] - -

©) i __3;1,3 11281 ) ;

60,45
45.2TT78) [2.380]

O | Q |

- 79.5[3.13] 14,2 (.56] 4x
= 12190480 T clearance for 2.7mm
bt

Dimension in mm [inches]

DISCLAIMER. All product information provided is, to the best of Dialight’s knowledge, accurate as of the date of publication. When ordering, refer to www.dialight.com for current versions of: (a)
relevant product documentation (including the relevant product data sheets); (b) Dialight terms and conditions of sale; and, (c) the relevant product warranty. To the extent that any contract is deemed
formed between Dialight and the purchaser of Dialight products and/or an end-user, versions of documents available at www.dlalight.com as at the date of sale shall be the versions incorporated
therein. In the event of any discrepancy between this document or information provided at www.dialight.com, the latter shall prevail.
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REV 6.0 /
REV 6.0
LED FL ,
STSEG-EAD04-D04 |-01-] H2C2-EAB04-00T [-02-) WTSES-ELO0A-Q0M {-02-] STSEC-EL004-008 |-03-] BT202-E004-007 (-1} TSED-E4$04.-008 [-84-) h :
HeDTBE HASEIT Hko2ee HAOZIT HigIw i s
- (=== HErpa =t = HEpaz =O—iw
6X LED FL
W7SEB-E4006-005 [-B4-) HTSER-EL006-005 |-05-)
HA 01 HA 03
e e [ 15 !:0:1#
HTICT-EA004-005 [-01-] "
STSER-EADBE-O0S |-03-) NTSED-EL006-045 [-0%-] ] o
HABL HWBI5 HLBE i
=0l =0 =O—s .
1 i sad m:zo';iaon1-not -1-) éﬁg EE
E; #75E0.E4008 =2 §7500,62391 872C2E400k
— | T = .
875E0.E4004
875D0.E1191 87SE0.E1224
LEGEND
I TYPE | SYMBOL DESIGNATION
] AQU 14441 t@:l Watertight multlpurpaose luminaire, surface 2x18W battery backup
- ] AQU 10441 I:O:I Watertight multlpurpose luminaire, surface 2x18W
Bi-iits i — — = 3 — EL 422140 EL +22140 EL +22140 EL +22140 EL +22140 EL +22140 EL sgzdt EL o280
! m TN i C’ WA —p— Brpon & s a T £ o £ = ISECE242] & v © = ==:“3 ! E: o ] AQU 10441 _l:@:l_ Watertight multlpurpose luminaire, surface 2x18W emergency
87280-E4002-006 (-06-) 8TSE0-E4002-Q04 (-01-) 872C2-E4002-006 (-07-) 872C2-E4002-006 (-08-) BISEU-EXOUE=U07 (-11-) 875E0-E4006-007 (-12-) SHE-EL004-006 (-01-) GHEREWI-R06 [-02-) OTSE0-E4006-007—13) 83262-E4004-006 (-03-) HTSEO-ELI06~003 (-14-) FTICT-EL D006 [-8k-} | AQU 10444 I:‘—Oa—d Watertight multipurpose luminaire, surface 2x36W
HL00144 00147 HAOOWB Ho0053 HA00154 HL00155 H00156 H400%62 Hioet3 H400%64 400167 HABEWA
]AQU 10444 I::IQIZZI Watertight multlpurpose luminaire, surface 2x36W emergency
#QU 1076080H | 70w ®3 Floodlight for HPS lamp 1x70W
83 -4 ET2C3-EADOZ-D0 [-85-) BTSEO-EAB42-003 (B8] NT2C2-EA2-043 |-Db-} BTSER-E4092-043 [-87-) lau 10760104 25w (D) | Floodlight for HPS lamp 1x250W
—
| &m3A = %m T |“=mc=|4m ;mﬁzjxm %uu AQL 1076011M ﬂ&'&lﬂoodllght for MH lamp 1x400W
o 2 E B sz21k0 7 EL +2214 EL+I%0 BL < AQU 1076011H | 40w Q)| Floodlight for HPS lamp 1x400W
g a i tg ﬂ!‘- & Eﬁ! = e . m - :::;Hmmm égg hQU 1076082M 1000V°®° Floodlight for MH lamp 1x1000W
!% 3 %"E O = [=1 == o= o 25 hau 50700028 [F—(—|celling tuminaire, 2x36W
EE E! 2x36W ?"QU 5070 Z(:):1 Celling luminalre, 2x36W battery backup
}’lQU 50700028 |F—(e)— Celling luminalre, 2x36W emergency
§ #‘ % 872C2-EA002-002 [-04-) ETSES-ELO0I-008 |-04-] 87202-£4002-Q02 (~05-) BTSEO-EA0D2-008 {-07-) 87202-E4002-002 (-06-)
2 - b He1302 Ha 383 He 1304 H41305 H4B06
g = g =Pt e =t E=asS =a=T0
E% EE% E% ' 2x36W
o nsmoodaler gy e e REV. DATE REV. DESCRIPTION
s v =i —1[:] — 0 s
5 3 g 3
= £ = g e 5
i s 2x36W
g W—m -4} mﬁm-ﬂ =T} m!m—nﬂiﬂé mimﬂnl-m mﬂm—mm—l g g |
- E g —fr—iwm r—{m =Er—iwm = —n = d-=1c 2 E - / |
' 6.0 01-12-2006 ILIGHTING GANGWAY , OFFICE'S AND STAIRS
5.0 31-10-2006 |UPDATE LIGHTING GROUPS A-DECK SB
,_/”"" 4.0 05-10-2006 |LIGHTING GROUP AND FIXTURES CHANGED
_#,,-”f 3.0 07-07-2006 | APPROVED FOR CONSTRUCTION BY ALLSEAS
2.0 09-06-2006 | APPROVED COMP
1.0 04-01-2006 |BASIC ENGINEERING
Customer : Drawn TLEEUWEN|04-01-2006| |mtech Marine & Offshore B.V.
Soc d’ Exploitation Audacia SA Revised |TLEEUWEN|01-12-2006| P-O. Box 5054
— — 3008 AB Rotterdam
Latest revision description : Checked Par. : The Netherlands
11-12-2006| Phone: +31-10-487 19 11

Approved For Construction by Allseas Prod. no. :
Fax:  +31-10-487 17 02
Doc. type : Installation drawing Scale: -/- |Size: A0

Project : D.P. PIPELAY VESSEL “AUDACIA"
m | Product : Lighting Systems

r-'-".--__
Part : General, A-deck 19200 A.B. / B-Deck 23800 A.B. Frame 97 up fo 185

/Marine @ GDO(. no.  290103-890U0-IST Sheet | Rev.

© 2005 & Offshore File code : 290103-890U0-IST-200.DWG 202 | 6.0

23-10-2001/R2002
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250W
I
IX36W 2X36W 2X36W \
R z 3
H 2X36W 3 3
& == S&%’ Egﬁ
=g = 250W == ==
2X36W 2X3 87SE0-EL004-Q01 (-05-) 875E0.E2421
875E0-E4004-001(-03-) 875E0-E4004-001(-04-) H43401
HL4102 HL4103 [m@n’ =z
87202-£4004-007 (-03-) = wu = 4t . I
F@rkor g g 8
< g: g EI = EI = EI 87202-E4004-007 (~10-) Q%% é%%
I P g gz 3z 3 HLL109 53 S3
g BT2C2-£4004-007 (-04-) g 3 5 | O : E A E@:lz.oz - ~
oS F@02 ok S T %5 S e 25 2 5
== - 23 3 3 3
875D00.E1391 é 3 875E0-E4004-Q01(-01-] 875E0-E4004-Q01(-02-) S é E% é E%
g HA4L106 HA44105
© = w1 O & | &
LEGEND
F7ED-0t-001 -4 3B B 00-001 151 . . i 71”:* Eg ?*i":_ﬁ TYPE | SYMBOL DESIGNATION
0w g&:uaz E . it . “”L7"’E i‘j‘” & | o ”F‘; j‘”"*J AQU 14441 Watertight multipurpose luminaire, surface 2x18W kattery bockup
‘j 3 3 3 AQU 10441 to:l Wotertight multipurpose luminaire, surface 2x18W
+22140 EL +22140 EL +22140 °§ EL +22140 E: E: §2 §3 AQU 10441 II@ZI Watertight multipurpose luminaire, surfoce 2x18W emergency
403 =] «03 —@— w03 2 403 2X36W g 3 g S &3 RA AQU 10444 |——r—]| Watertight multipurpose luminaire, surface 2x36W
(2-EL004-Q06 (-04-) 875E0-E4006-007 (-15-} 87202-E4004-Q06 (-05-} () 872C2-E4004-006 (-06-) 875E0-E4006-Q07 (-16-) :@ﬁ = & or e
10168 HL00171 H400172 ZIT H400176 HL0D177 g B AQU 10444 —@r—| Watertight multipurpose luminaire, surface 2x36W emergency
§§ 8§ z 3 AQU 1076080H | 7ov (DB | Floodlight for HPS lamp 1x70W
- - é 3 § 8 AQU 1076010H | 2sov (X | Floodlight for HPS lamp 1x250W
@' 2 2 AQU 1076011M | 400w (3B Floodllight for MH lamp 1x400W
§75E0-EL004-Q01 {-13-] 875E0-E4004-Q01 (-12-) H 5%\ gé AQU 1076011H | 400w ®1 Floodlight for HPS lamp 1x400W
e 442 g&:ﬂu 2150W =% B ARU 1076082M 1000V°®° Floodlight for MH lamp 1x1000W
3 I AQU 50700028 |—)—|Celling luminaire, 2x36W
;I o i’ © s~ A [ NN | O . . . P
g % g %
2X36W
— = REV. DATE REV. DESCRIPTION
2w =2= i —
o 2X36W
250 W 2X36W 250W
@ @ 6.0 23-02-2007 REVISION CLOUDS 4.0 REMOVED + REVISION CLOUDS REV.5.0 MARKED
H H 5.0 08-01-2007 H40220 H&0221 HL0344 and H40345 deleted
4.0 07-12-2006 GROUP CHANGED GANGWAY SB
3.0 07-07-2006 APPROVED FOR CONSTRUCTION BY ALLSEAS
2.0 12-06-2006 APPROVED COMP.
1.0 04-01-2006 BASIC ENGINEERING
Customer : Drawn TLEEUWEN|16-12-2005] |mtech Marine & Offshore B.V.
Soc d' Exploitation Audacia SA Revised | EDRENTH [23-02-2007| P.0.Box 5054
— — 3008 AB Rotterdam
Latest revision description : Checked Par.: The Netherlands
Approved For Construction by A Prod. no. : Phone : +31-10-487 15 11
- - - Fax: +31-10-487 17 02
Doc. type : Installation drawing Scale: -/- Size: A0
Project : D.P. PIPELAY VESSEL "AUDACIA
m Product : Lighting Systems
/— Part : General, A-deck 19200 A.B. Frame 185 up to 265
Marine Doc. no.  290103-890U0-IST Sheet | Rev.
© 2005 & Offshore G File code : 290103-890U0-IST-200.DWG 203 6.0
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SYMBOL DESCRIPTION NUMBER DESCRIPTION SYMBOL DESCRIPTION NUMBER DESCRIPTION
FCH =0 01 2X18W/2X36W OPAL DIFFUSER -0667 ® 17 60W TABLE LAMP -0075
XA [(EE = 01 2X18W/2X36W OPAL DIFFUSER -0667 EMERGENCY ® 18 50W HALOGEN DOWNLIGHT -1460
R == 01 2X18W/2X36W OPAL DIFFUSER -0667 EMERGENCY+BATTERY 7S 2 SOCKET OUTLET, MAKE: JUNG
=0 02 2X40W IP67 CLEAR DIFFUSER FREEZE TYPE -1771 Fh 22 SOCKET OUTLET DOUBLE, MAKE: JUNG
= 02 2X40W IP67 CLEAR DIFFUSER FREEZE TYPE -1771 EMERGENCY ﬁ 24 SOCKET OUTLET WATERTIGHT, MAKE: NIKO
= o= 03 2X36W IP67 CLEAR DIFFUSSER GALLEY TYPE -1961 # 23 SOCKET OUTLET; CEE FORM 2P+PE, MAKE: BALS
—>— 03 2X36W IP67 CLEAR DIFFUSSER GALLEY TYPE-1961 EMERGENCY i 4 25 HAND DRYER, DELIVERY BY VENDOR
FQH (== — 04 2X18W/2X36W IP 67 CLEAR DIFFUSER -1044 w 26 POWER SUPPLY WET ROOM
F&H —— 04 2X18W/2X36W IP 67 CLEAR DIFFUSER -1044 EMERGENCY ﬁ ;k‘ m 21 WALL CHANNEL WITH 3 DOUBLE SOCKET OUTLETS
F&H =7 = 04 2X18W/2X36W IP 67 CLEAR DIFFUSER -1044 EMERGENCY+BATTERY x 28 FREEZER, DOOR LOCK HEATER
K= 05 HPS 400W IP67 FLOOD LIGHT - 1076 WITH BALLAST 1507 ‘ 29 SOCKET OUTLET; CEE FORM 3P+PE, MAKE: BALS WET ROOM *
06 1x7W EXIT LIGHT + BATTERY -0631 dQ 32 2-POLE SWITCH, MAKE: JUNG
®= 07 HPS 250W IP67 FLOOD LIGHT - 1076 WITH BALLAST 1507 de 33 2-POLE SWITCH WATER TIGHT, MAKE: NIKO
HOH = 08 2X18W/2X36W CEILING LUMINAIRE -1227 @{Q 35 2-POLE SWITCH + SIGNAL LIGHT, MAKE: JUNG
F&H =& 08 2X18W/2X36W CEILING LUMINAIRE -1227 EMERGENCY dQ 36 2-POLE SWITCH WITH DIMMER, MAKE: JUNG =
- == 08 2X18W/2X36W CEILING LUMINAIRE -1227 EMERGENCY+BATTERY @f 37 2-POLE SWITCH WITH DIMMER + SIGNAL LIGHT, MAKE: JUNG
NOTE:
2O 1 15W MIRROR LIGHT - 1166 WITHOUT SWITCH f 38 2-POLE SWITCH, MAKE: JUNG s
21 CM HIGH ARE THE SWITCHES FOR THE CEILING LIGHTING
19 12 15W DESK LIGHT - 1166 WITH SWITCH Q}x{c 39 2-POLE SWITCH + SIGNAL LIGHT, MAKE: JUNG i
3O 13 WALL LIGHT - 1380 COLOURED 9W 2P SWITCH dc =0 _ A = SWITCH CODE J SR A AL IR
A 8 POWER SUPPLY «x = TO HULL
® 15 M2 - SMALL OT-LIGHT (CEILING) # - SWITCHED BY OUTSIDE LIGHTING CONTROL BOX _
O 16 8W BED LIGHT - 1156 x - JUNCTIONBOX
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SYMBOL DESCRIPTION NUMBER | DESCRIPTION SYMBOL DESCRIPTION NUMBER | DESCRIPTION
FOH =0 01 2X18W/2X36W OPAL DIFFUSER -0667 ® 17 60W TABLE LAMP -0075
ERH =R 01 2X18W/2X36W OPAL DIFFUSER -0667 EMERGENCY ® 18 50W HALOGEN DOWNLIGHT -1460
e = 01 2X18W/2X36W OPAL DIFFUSER -0667 EMERGENCY+BATTERY s 2 SOCKET OUTLET, MAKE: JUNG
=a= 02 2X40W IP67 CLEAR DIFFUSER FREEZE TYPE -1771 ?h 22 SOCKET OUTLET DOUBLE, MAKE: JUNG
== 02 2X40W IP67 CLEAR DIFFUSER FREEZE TYPE -1771 EMERGENCY ﬁ 24 SOCKET OUTLET WATERTIGHT, MAKE: NIKO
= 03 2X36W P67 CLEAR DIFFUSSER GALLEY TYPE -1961 =, 23 SOCKET OUTLET; CEE FORM 2P+PE, MAKE: BALS
—— 03 2X36W P67 CLEAR DIFFUSSER GALLEY TYPE-1961 EMERGENCY s 25 HAND DRYER, DELIVERY BY VENDOR
HCH Sa= 04 2X18W/2X36W IP 67 CLEAR DIFFUSER -1044 w 26 POWER SUPPLY WET ROOM
E@H =g 04 2X18W/2X36W IP 67 CLEAR DIFFUSER -1044 EMERGENCY [Mﬁ] 27 WALL CHANNEL WITH 3 DOUBLE SOCKET OUTLETS
H&H F=r= 04 2X18W/2X36W IP 67 CLEAR DIFFUSER -1044 EMERGENCY+BATTERY x 28 FREEZER, DOOR LOCK HEATER
= 05 HPS 400W IP67 FLOOD LIGHT - 1076 WITH BALLAST 1507 = 29 SOCKET OUTLET; CEE FORM 3P+PE, MAKE: BALS WET ROOM X
[B] 06 1x7W EXIT LIGHT + BATTERY -0631 dQ 32 2-POLE SWITCH, MAKE: JUNG
(202 07 HPS 250W IP67 FLOOD LIGHT - 1076 WITH BALLAST 1507 O’Q 33 2-POLE SWITCH WATER TIGHT, MAKE: NIKO
FCH = 08 2X18W/2X36W CEILING LUMINAIRE -1227 ({\ 35 2-POLE SWITCH + SIGNAL LIGHT, MAKE: JUNG
F&H == 08 2X18W/2X36W CEILING LUMINAIRE -1227 EMERGENCY db 36 2-POLE SWITCH WITH DIMMER, MAKE: JUNG =
& e 08 2X18W/2X36W CEILING LUMINAIRE -1227 EMERGENCY +BATTERY (§° 37 2-POLE SWITCH WITH DIMMER + SIGNAL LIGHT, MAKE: JUNG
NOTE:
1O 1 15W MIRROR LIGHT - 1166 WITHOUT SWITCH f 38 2-POLE SWITCH, MAKE: JUNG
19 12 15W DESK LIGHT - 1166 WITH SWITCH f 39 2-POLE SWITCH + SIGNAL LIGHT, MAKE: JUNG
3O 13 WALL LIGHT - 1380 COLOURED 9W 2P SWITCH dQ =0— ) A - SWITCH CODE SRR A3
A X POWER SUPPLY xx = 10 HULL
X 15 M2 - SMALL OT-LIGHT (CEILING) # - SWITCHED BY OUTSIDE LIGHTING CONTROL BOX =
VO 16 8W BED LIGHT - 1156 X - JUNCTIONBOX
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NOTE: 754 RECREATION ROOM SMOKING NOTE: 753 RECREATION ROOM SMOKING
® SPOTS (18) ALL ON: L22-72-L06 ® SPOTS (18) ALL ON: L22-72-L06
B WALL LIGHT (13) ALL ON:L22-72-L21 B WALL LIGHT (13) ALL ON:L22-72-L21
@ DECK LIGHT (15) ALL ON: L22-72-L21 QDECK LIGHT ALL ON:L22-72-L21
= LAMP ALL ON: L22-72-L21
SYMBOL DESCRIPTION NUMBER | DESCRIPTION SYMBOL DESCRIPTION NUMBER | DESCRIPTION
FCOH === 01 2X18W/2X36W OPAL DIFFUSER -0667 b2 1 60W TABLE LAMP -0075
HRH =R— 01 2X18W/2X36W QPAL DIFFUSER -0667 EMERGENCY ® 18 50W HALOGEN DOWNLIGHT ~1460
63 —R— 01 2X18W/2X36W OPAL DIFFUSER -0667 EMERGENCY+BATTERY 7~ 21 SOCKET QUTLET, MAKE: JUNG
=0 02 2XL0W IP67 CLEAR DIFFUSER FREEZE TYPE -1771 wﬁ 22 SOCKET OUTLET DOUBLE, MAKE: JUNG
= 02 2X4OW IP67 CLEAR DIFFUSER FREEZE TYPE -1771 EMERGENCY H 24 SOCKET QUTLET WATERTIGHT, MAKE: NIKO
=0 03 2X36W IP67 CLEAR DIFFUSSER GALLEY TYPE -1961 m 23 SOCKET OUTLET; CEE FORM 2P+PE, MAKE: BALS
== 03 2X36W IP67 CLEAR DIFFUSSER GALLEY TYPE-1961 EMERGENCY ” 25 HAND DRYER, DELIVERY BY VENDOR
HOH =0— 04 2X18W/2X36W IP 67 CLEAR DIFFUSER -1044 L} 26 POWER SUPPLY WET ROOM
== —=®— 04 2X18W/2X36W IP 67 CLEAR DIFFUSER -1044 EMERGENCY A A A 27 WALL CHANNEL WITH 3 DOUBLE SOCKET OUTLETS
He = e 04 2X18W/2X36W IP 67 CLEAR DIFFUSER -1044 EMERGENCY +BATTERY X 28 FREEZER, DOOR LOCK HEATER
(20m < 05 HPS 400W IP67 FLOOD LIGHT - 1076 WITH BALLAST 1507 = 29 SOCKET OUTLET; CEE FORM 3P+PE, MAKE: BALS WET ROOM X
(& ] 06 1XTW EXIT LIGHT + BATTERY -0631 o\o 32 2-POLE SWITCH, MAKE: JUNG
=% 07 HPS 250W IP67 FLOOD LIGHT - 1076 WITH BALLAST 1507 D\h 33 2-POLE SWITCH WATER TIGHT, MAKE: NIKO
=@ (o — 08 2X18W/2X36W CEILING LUMINAIRE -1227 @Wﬁ 35 2-POLE SWITCH + SIGNAL LIGHT, MAKE: JUNG
R e S
08 2X18W/2X36W CEILING LUMINAIRE -1227 EMERGENCY Q% 3% 2-POLE SWITCH WITH DIMMER. MAKE: JUNG
e e 08 2X18W/2X36W CEILING LUMINAIRE -1227 EMERGENCY+BATTERY &% 37 2-POLE SWITCH WITH DIMMER + SIGNAL LIGHT, MAKE: JUNG X
x> 1 15W MIRROR LIGHT - 1166 WITHOUT SWITCH ob\h 38 2-POLE SWITCH, MAKE: JUNG / ra
19 12 15W DESK LIGHT - 1166 WITH SWITCH U@\O 39 2-POLE SWITCH + SIGNAL LIGHT, MAKE: JUNG /ﬂu
~1
S~ 13 WALL LIGHT - 1380 COLOURED 9W 2P SWITCH QO =O— . A = SWITCH CODE
® A A POWER SUPPLY .
15 M2 - SMALL OT-LIGHT (CEILING) # - SWITCHED BY OUTSIDE LIGHTING CONTROL BOX R ———
¥ R N[
Vo 16 8W BED LIGHT - 1156 X - JUNCTIONBOX _
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NOTE:

21 CM HIGH ARE THE SWITCHES FOR THE CEILING LIGHTING

x = NO DELIVERY ALEWIINSE

xx = TO HULL
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DESCRIPTION NUMBER
01

01

01

DESCRIPTION
2X18W/2X36W OPAL DIFFUSER -0667

2X18W/2X36W OPAL DIFFUSER -0667 EMERGENCY

2X18W/2X36W OPAL DIFFUSER -0667 EMERGENCY+BATTERY

02

02

03

03

04

04

04

05

06

07

08

08

08

n

12

13
15

16

2X40W IP67 CLEAR DIFFUSER FREEZE TYPE -11T1

2X40W IP67 CLEAR DIFFUSER FREEZE TYPE -1771 EMERGENCY
2X36W IP67 CLEAR DIFFUSSER GALLEY TYPE -<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>