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 Introduction 
 This Lighting Design report has been commissioned and prepared in support of 

a planning application for the installation of exterior lighting 

 The Lighting strategy will aim to deliver the following objectives: 

 Create a safe, secure and accessible environment for all users of the 
proposed facility 

 Minimise the impact on the existing environment through the use of good 
design principles 

 Maintain conditions favourable to the local wildlife by building an 
understanding of their needs and incorporating the necessary measures into 
the design 

 Adopt a holistically sustainable approach to selection and specification of 
the lighting 

 Adopt a controls approach that will allow lighting levels to be modified to suit 
specific use and unused zones to be switched off in the event that they are 
not being fully utilised 

1.1 Planning Conditions 
 Outline Planning Permission 

 Planning Application No: 20/00494/HYB 

 Condition 61. Prior to the occupation of each phase of development approved 
as part of any subsequent reserved matters application details of all external 
lighting within the curtilage of each building shall be submitted to and approved 
in writing by the Local Planning Authority. The agreed details shall be 
implemented in full before each building is first occupied and maintained 
thereafter. 

 REASON: To ensure the lightning proposed is acceptable and is not detrimental 
to the amenity of nearby residential properties. 
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 Design Standards and Legislation 
 The lighting design will comply with the following key standards where 

applicable: 

 Building Regulations 

 CIBSE lighting guides and recommendations  

 ILE lighting guides and recommendations 

 British Standards guides and recommendations 

 CIE Standards guides and recommendations 

 BREEAM recommendations for lighting control and light pollution 
minimisation 

 Lighting design limits set by the ILE/CIE for the environmental lighting zones 
E1 - E4 where appropriate 

 Bats and Lighting in the UK  
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 Lighting Scheme 
 The design of the development will seek to minimise the impact on climate 

change and incorporate measures to enable it to cope with anticipated changes 
in temperature and weather as outlined below. 

  

 Key Impact 
Appraisal  

 Security and 
Safety 

 The floodlighting will provide secure 
and safe use of the facility for staff, 
visitors and vehicles 

 Adjacent 
Development 

 Tight illumination control and 
compliance with ‘Dark Skies’ 
recommendations will minimize any 
impact on the adjacent development 
and existing amenities 

 These measures will ensure that the 
increase in levels of illumination at the 
site boundaries is kept to a minimum 

 Wildlife and 
Ecology 

 The design of the flood lighting will take 
full consideration of the advice provided 
by the Ecology Consultants and adopt 
the methods of mitigation listed in 
Section 4.0 

 Carbon 
Emissions 

 Luminaires, controls and lamps will be 
selected to provide energy efficient 
solutions to minimise carbon emissions 
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 Ecological Considerations 
 Lighting should be designed to minimise disturbance to wildlife by avoiding 

potentially suitable foraging habitats and movement corridors such as tree lines, 
hedgerows and areas of open water where feasible 

 A combination of the following measures should also be used: 

 Avoid unnecessary lighting especially around the boundary of the 
development 

 Use low level and/or hooded lamps, baffles and shields where necessary to 
ensure spill is minimised 

 Use low intensity lighting where possible 

 Use movement sensors over the night time period to ensure lighting is only 
on when required 

The following measures will be taken to ensure mitigation of lighting impacts on 
wildlife: 

 Lighting will be positioned to avoid sensitive areas 

 LED lamps will be utilized throughout 

 Lighting will only be directed where it is required and baffles or louvers will 
be added to minimise light spill 

 Lighting columns will be kept to minimum height 

 All lighting will be computer modelled to predict light spill and patterns 

 Asymmetric beams will be used on all floodlights 

 Controlled zoning of illuminated areas will minimise light usage 
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 Lamps, Maintenance and Control 
 The luminaires will be selected using LED Lamp sources throughout to achieve 

the optimum balance between efficiency, life expectancy, aesthetics and control 
requirements for each lighting situation 

 Lighting control strategies will make use of time and zone setting control 
systems to minimise the energy use and improve lamp life whilst ensuring a safe 
and secure environment 
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 Lighting Designs 
6.1 Development External Lighting Detailed Design Proposals 
 External lighting designs have been prepared for the Development Plots Unit 03, 

Unit 04 and the Phase 3 Site Access Spine Road 

 The proposed luminaire types, locations, mounting heights and controls along 
with the computer-generated lighting design calculation results for the minimum 
average illumination levels, uniformity and light spillage onto the adjoining areas 
are detailed on the following Datasheets and External Lighting Design Drawings 

  

6.1.1 Luminaire Datasheets 

i) Type AW – DSX2.2.LA364.FW 

ii) Type B1 –  DSX2.2.LA304.FW 

iii) Type B1/BLS –  DSX2.2.LA304.FW.BLS 

iv) Type CW –  DSX0.4.LA164.AY 

v) Type C1 –  DSX0.4.LA164.AY 

vi) Type C1/BLS –  DSX0.4.LA164.AY.BLS 

vii) Type DW  –  DSX0.1.LA104.AY 

viii) Type E1 –  DSX0.4.LA224.AY 

ix) Type F1 – DSX0.4.LA164.FW 

x) Type F1/BLS –  DSX0.4.LA164.FW.BLS 

xi) Type F2 – DSX0.4.LA164.FW 

xii) Type G  –  DBD.1.LA034.DO.NR.W028 

xiii) Type HW  –  DWL.1.LA024.HN.W011 

xiv) Type I  –  CSVT.1.LM0448.M1.SY 

xv) Type J1/BLC-E –  DSX0.4.LA164.BLC.EGS 

xvi) Type K1 – DSX1.2.LA304.SY  

xvii) Type RW1  –  VMXII.1.LA074.V2.X2L2.W046 
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6.1.2 Photometric Datasheets 

i) Type AW – DSX2.2.LA364.FW 

ii) Type B1 –  DSX2.2.LA304.FW 

iii) Type B1/BLS –  DSX2.2.LA304.FW.BLS 

iv) Type CW –  DSX0.4.LA164.AY 

v) Type C1 –  DSX0.4.LA164.AY 

vi) Type C1/BLS –  DSX0.4.LA164.AY.BLS 

vii) Type DW  –  DSX0.1.LA104.AY 

viii) Type E1 –  DSX0.4.LA224.AY 

ix) Type F1 – DSX0.4.LA164.FW 

x) Type F1/BLS –  DSX0.4.LA164.FW.BLS 

xi) Type F2 – DSX0.4.LA164.FW 

xii) Type G  –  DBD.1.LA034.DO.NR.W028 

xiii) Type HW  –  DWL.1.LA024.HN.W011 

xiv) Type I  –  CSVT.1.LM0448.M1.SY 

xv) Type J1/BLC-E –  DSX0.4.LA164.BLC.EGS 

xvi) Type K1 – DSX1.2.LA304.SY  

xvii) Type RW1  –  VMXII.1.LA074.V2.X2L2.W046 

  

6.1.3 Unit 03 External Lighting Design Drawings 

i) 02514-HAN-PL-03-DR-E-006341 – Rev2 : Dated 26/02/2024 : Site Plan – 
Unit 03 – Electrical Services – External Lighting Design Strategy 

ii) 02514-HAN-PL-03-DR-E-006351 – Rev2 : Dated 26/02/2024: Site Plan – 
Unit 03 – Electrical Services – External Lighting Design Layout  

iii) 02514-HAN-PL-03-DR-E-006361 – Rev2 : Dated 26/02/2024: Site Plan – 
Unit 03 – Electrical Services – External Lighting Design Illumination Plots 

iv) 02514-HAN-PL-03-DR-E-006371 – Rev2 : Dated 26/02/2024: Site Plan – 
Unit 03 – Electrical Services – External Lighting Control Strategy 

v) 02514-HAN-PL-03-DR-E-006381 – Rev2 : Dated 26/02/2024: Site Plan – 
Unit 03 – Electrical Services – External Lighting Controls Layout 
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6.1.4 Unit 04 External Lighting Design Drawings 

i) 02514-HAN-PL-04-DR-E-006341 – Rev2 : Dated 26/02/2024: Site Plan – 
Unit 04 – Electrical Services – External Lighting Design Strategy 

ii) 02514-HAN-PL-04-DR-E-006351 – Rev2 : Dated 26/02/2024: Site Plan – 
Unit 04 – Electrical Services – External Lighting Design Layout  

iii) 02514-HAN-PL-04-DR-E-006361 – Rev2 : Dated 26/02/2024: Site Plan – 
Unit 04 – Electrical Services – External Lighting Design Illumination Plots 

iv) 02514-HAN-PL-04-DR-E-006371 – Rev2 : Dated 26/02/2024: Site Plan – 
Unit 04 – Electrical Services – External Lighting Control Strategy 

v) 02514-HAN-PL-04-DR-E-006381 – Rev2 : Dated 26/02/2024: Site Plan – 
Unit 04 – Electrical Services – External Lighting Controls Layout 

6.1.5 Phase 3 Site Access Spine Road External Lighting Design Drawings 

i) 02514-HAN-PL-R3-DR-E-006341 – Rev2 : Dated 26/02/2024: Site Plan – 
Phase 3 Site Access Road – Electrical Services – External Lighting 
Design Strategy 

ii) 02514-HAN-PL-R3-DR-E-006351 – Rev2 : Dated 26/02/2024: Site Plan – 
Phase 3 Site Access Road – Electrical Services – External Lighting 
Design Layout  

iii) 02514-HAN-PL-R3-DR-E-006361 – Rev2 : Dated 26/02/2024: Site Plan – 
Phase 3 Site Access Road – Electrical Services – External Lighting 
Design Illumination Plots 

iv) 02514-HAN-PL-R3-DR-E-006371 – Rev2 : Dated 26/02/2024: Site Plan – 
Phase 3 Site Access Road – Electrical Services – External Lighting 
Control Strategy 

v) 02514-HAN-PL-R3-DR-E-006381 – Rev2 : Dated 26/02/2024: Site Plan – 
Phase 3 Site Access Road – Electrical Services – External Lighting 
Controls Layout 

  

  

 . 
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Product image may not represent the final configuration stated above.
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The information, data and specifications displayed on this Datasheet are from a partial product configuration. Therefore data may differ from final product

supplied.

Product Specification DSX2 Holophane Website

Holophane DSX2 luminaire. Single-piece die-cast aluminium housing conforming to EN1706 AC-

46500, with integral heat sink fins to optimise thermal management. LED light engine modules are

IP66 with individual lenses (PMMA or silicone). Housing sealed to IP65 via hinged access door (two

captive fixing screws). Installation via bespoke Holophane mounting feature for quick and easy

installation. International Dark-Sky Association Approved (colour temperatures 3000K or warmer are

approved under the IDA).

This specific SKU includes:

• Series 2

• LED light engine producing c.36,000 lumen with a nominal 4000K colour temperature

• Forward throw light distribution

Performance

Drive Current from Driver: 1,050mA

Power: 328W

Fitting Current: 1.47A

Power Factor: 0.98

Fitting Inrush: 106A - 0.3ms

Number of Drivers: 2

2x Driver 1 Inrush: 53A - 0.3ms

Max Drivers per 16A Type B MCB: 8

Max Fittings per 16A Type B MCB: 4

Total Number of LEDs: 50

Minimum Dim Level: 7 %

Optical Risk Group: 1

15Kg2 0.1M

42 0328 0000 100*

Installation Guide

*Generic UMSUG code based on product wattage and some

or all of product family being included within Elexon data

base.

https://www.facebook.com/HolophaneEurope/
https://twitter.com/HolophaneEurope
https://www.linkedin.com/company/holophane-europe-ltd
https://www.youtube.com/user/HolophaneEuropeLtd
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https://hub.holophane.co.uk/isheet/IS310
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Dimensions CIBSE TM66 - CEAM Rating

2.3*

0 to 0.5 0.5 to 1.5 1.5 to 2.5 2.5 to 4.0

Very poor

circular

economy

performance

Some circular

economy

functionality

Definite/

substantial

progress to

circularity

Excellent

circularity

*Preliminary Rating

Photometry IES File

Polar Plot Isoilluminance Plot

Lumens: 40,789

CCT: 4000K

CRI: 70

IES File: DSX2.2.LA364.FW

G-Class:

G*2
lmax@ ≥ 70°: 693
lmax@ ≥ 80°: 118
lmax@ ≥ 90°: 0

https://www.facebook.com/HolophaneEurope/
https://twitter.com/HolophaneEurope
https://www.linkedin.com/company/holophane-europe-ltd
https://www.youtube.com/user/HolophaneEuropeLtd
https://mlk-app.acuitylightinggroup.com/productdatasheet/download?type=IES&id=DSX2.2.LA364.FW
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LLMF Graph

For reference purposes, the graph extrapolates beyond the recommend 6x LM-80 data in TM-21, which our calculations

are based on.

Colour Temperatures

Colours

Standard Colours Available

C1 Smooth White (RAL9016)

C4 Smooth Graphite (RAL7011)

C6 Smooth Grey (RAL7035)

C7 Textured Black (RAL9005)

C9 Metallic Silver (RAL9006)

Custom Colour Available

RAL**** Customer specified colour

*Choosing a custom colour may increase the cost and lead time.

Lumen data is considered to be representative of the configuration shown, and may vary, with a tolerance on flux of +/- 7% (typical of LED manufacturer’s

data) and luminaire power of +/- 5%.

The specifications of the Holophane luminaires represents typical values. All descriptions, illustrations, drawings and specifications in the Holophane

catalogue, Datasheets and website represent only general particulars of the goods to which they apply and shall not form part of any contract. The

company reserves the right to change specifications at its discretion without prior notification or public announcement.

https://www.facebook.com/HolophaneEurope/
https://twitter.com/HolophaneEurope
https://www.linkedin.com/company/holophane-europe-ltd
https://www.youtube.com/user/HolophaneEuropeLtd
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Product image may not represent the final configuration stated above.

Type B1
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The information, data and specifications displayed on this Datasheet are from a partial product configuration. Therefore data may differ from final product

supplied.

Product Specification DSX2 Holophane Website

Holophane DSX2 luminaire. Single-piece die-cast aluminium housing conforming to EN1706 AC-

46500, with integral heat sink fins to optimise thermal management. LED light engine modules are

IP66 with individual lenses (PMMA or silicone). Housing sealed to IP65 via hinged access door (two

captive fixing screws). Installation via bespoke Holophane mounting feature for quick and easy

installation. International Dark-Sky Association Approved (colour temperatures 3000K or warmer are

approved under the IDA).

This specific SKU includes:

• Series 2

• LED light engine producing c.30,000 lumen with a nominal 4000K colour temperature

• Forward throw light distribution

Performance

Drive Current from Driver: 1,050mA

Power: 282W

Fitting Current: 1.26A

Power Factor: 0.97

Fitting Inrush: 106A - 0.3ms

Number of Drivers: 2

2x Driver 1 Inrush: 53A - 0.3ms

Max Drivers per 16A Type B MCB: 8

Max Fittings per 16A Type B MCB: 4

Total Number of LEDs: 20

Minimum Dim Level: 7 %

Optical Risk Group: 1

15Kg2 0.1M

42 0282 0000 100*

Installation Guide

*Generic UMSUG code based on product wattage and some

or all of product family being included within Elexon data

base.

https://www.facebook.com/HolophaneEurope/
https://twitter.com/HolophaneEurope
https://www.linkedin.com/company/holophane-europe-ltd
https://www.youtube.com/user/HolophaneEuropeLtd
http://www.holophane.co.uk/products/post/d-series/
https://hub.holophane.co.uk/isheet/IS310
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Dimensions CIBSE TM66 - CEAM Rating

2.3*

0 to 0.5 0.5 to 1.5 1.5 to 2.5 2.5 to 4.0

Very poor

circular

economy

performance

Some circular

economy

functionality

Definite/

substantial

progress to

circularity

Excellent

circularity

*Preliminary Rating

Photometry IES File

Polar Plot Isoilluminance Plot

Lumens: 33,390

CCT: 4000K

CRI: 70

IES File: DSX2.2.LA304.FW

G-Class:

G*2
lmax@ ≥ 70°: 693
lmax@ ≥ 80°: 118
lmax@ ≥ 90°: 0

https://www.facebook.com/HolophaneEurope/
https://twitter.com/HolophaneEurope
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LLMF Graph

For reference purposes, the graph extrapolates beyond the recommend 6x LM-80 data in TM-21, which our calculations

are based on.

Colour Temperatures

Colours

Standard Colours Available

C1 Smooth White (RAL9016)

C4 Smooth Graphite (RAL7011)

C6 Smooth Grey (RAL7035)

C7 Textured Black (RAL9005)

C9 Metallic Silver (RAL9006)

Custom Colour Available

RAL**** Customer specified colour

*Choosing a custom colour may increase the cost and lead time.

Lumen data is considered to be representative of the configuration shown, and may vary, with a tolerance on flux of +/- 7% (typical of LED manufacturer’s

data) and luminaire power of +/- 5%.

The specifications of the Holophane luminaires represents typical values. All descriptions, illustrations, drawings and specifications in the Holophane

catalogue, Datasheets and website represent only general particulars of the goods to which they apply and shall not form part of any contract. The

company reserves the right to change specifications at its discretion without prior notification or public announcement.

https://www.facebook.com/HolophaneEurope/
https://twitter.com/HolophaneEurope
https://www.linkedin.com/company/holophane-europe-ltd
https://www.youtube.com/user/HolophaneEuropeLtd
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Product image may not represent the final configuration stated above.

Type B1/BLS
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The information, data and specifications displayed on this Datasheet are from a partial product configuration. Therefore data may differ from final product

supplied.

Product Specification DSX2 Holophane Website

Holophane DSX2 luminaire. Single-piece die-cast aluminium housing conforming to EN1706 AC-

46500, with integral heat sink fins to optimise thermal management. LED light engine modules are

IP66 with individual lenses (PMMA or silicone). Housing sealed to IP65 via hinged access door (two

captive fixing screws). Installation via bespoke Holophane mounting feature for quick and easy

installation. International Dark-Sky Association Approved (colour temperatures 3000K or warmer are

approved under the IDA).

This specific SKU includes:

• Series 2

• LED light engine producing c.30,000 lumen with a nominal 4000K colour temperature

• Forward throw light distribution

Performance

Drive Current from Driver: 1,050mA

Power: 282W

Fitting Current: 1.26A

Power Factor: 0.97

Fitting Inrush: 106A - 0.3ms

Number of Drivers: 2

2x Driver 1 Inrush: 53A - 0.3ms

Max Drivers per 16A Type B MCB: 8

Max Fittings per 16A Type B MCB: 4

Total Number of LEDs: 20

Minimum Dim Level: 7 %

Optical Risk Group: 1

15Kg2 0.1M

42 0282 0000 100*

Installation Guide

*Generic UMSUG code based on product wattage and some

or all of product family being included within Elexon data

base.

https://www.facebook.com/HolophaneEurope/
https://twitter.com/HolophaneEurope
https://www.linkedin.com/company/holophane-europe-ltd
https://www.youtube.com/user/HolophaneEuropeLtd
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https://hub.holophane.co.uk/isheet/IS310
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Dimensions CIBSE TM66 - CEAM Rating

2.3*

0 to 0.5 0.5 to 1.5 1.5 to 2.5 2.5 to 4.0

Very poor

circular

economy

performance

Some circular

economy

functionality

Definite/

substantial

progress to

circularity

Excellent

circularity

*Preliminary Rating

Photometry IES File

Polar Plot Isoilluminance Plot

Lumens: 26,070

CCT: 4000K

CRI: 70

IES File: DSX2.2.LA304.FW.BLS

G-Class:

G*3
lmax@ ≥ 70°: 681
lmax@ ≥ 80°: 78
lmax@ ≥ 90°: 0
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https://twitter.com/HolophaneEurope
https://www.linkedin.com/company/holophane-europe-ltd
https://www.youtube.com/user/HolophaneEuropeLtd
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LLMF Graph

For reference purposes, the graph extrapolates beyond the recommend 6x LM-80 data in TM-21, which our calculations

are based on.

Colour Temperatures

Colours

Standard Colours Available

C1 Smooth White (RAL9016)

C4 Smooth Graphite (RAL7011)

C6 Smooth Grey (RAL7035)

C7 Textured Black (RAL9005)

C9 Metallic Silver (RAL9006)

Custom Colour Available

RAL**** Customer specified colour

*Choosing a custom colour may increase the cost and lead time.

Lumen data is considered to be representative of the configuration shown, and may vary, with a tolerance on flux of +/- 7% (typical of LED manufacturer’s

data) and luminaire power of +/- 5%.

The specifications of the Holophane luminaires represents typical values. All descriptions, illustrations, drawings and specifications in the Holophane

catalogue, Datasheets and website represent only general particulars of the goods to which they apply and shall not form part of any contract. The

company reserves the right to change specifications at its discretion without prior notification or public announcement.

https://www.facebook.com/HolophaneEurope/
https://twitter.com/HolophaneEurope
https://www.linkedin.com/company/holophane-europe-ltd
https://www.youtube.com/user/HolophaneEuropeLtd
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Product image may not represent the final configuration stated above.

Type CW
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The information, data and specifications displayed on this Datasheet are from a partial product configuration. Therefore data may differ from final product

supplied.

Product Specification DSX0 Holophane Website

Holophane DSX0 luminaire. Single-piece die-cast aluminium housing conforming to EN1706 AC-

46500, with integral heat sink fins to optimise thermal management. LED light engine modules are

IP66 with individual lenses (PMMA or silicone). Housing sealed to IP65 via hinged access door (two

captive fixing screws). Installation via bespoke Holophane mounting feature for quick and easy

installation. International Dark-Sky Association Approved (colour temperatures 3000K or warmer are

approved under the IDA).

This specific SKU includes:

• Series 4

• LED light engine producing c.16,000 lm with a nominal 4000°K colour temperature

• Asymmetric light distribution

Performance

Drive Current from Driver: 932mA

Power: 114W

Fitting Current: 0.51A

Fitting Inrush: 53A - 0.3ms

Number of Drivers: 1

1x Driver 1 Inrush: 53A - 0.3ms

Max Drivers per 16A Type B MCB: 8

Max Fittings per 16A Type B MCB: 8

Total Number of LEDs: 20

Minimum Dim Level: 8 %

Optical Risk Group: 1

8Kg2 0.09M

Installation Guide
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https://www.linkedin.com/company/holophane-europe-ltd
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Dimensions CIBSE TM66 - CEAM Rating

2.3*

0 to 0.5 0.5 to 1.5 1.5 to 2.5 2.5 to 4.0

Very poor

circular

economy

performance

Some circular

economy

functionality

Definite/

substantial

progress to

circularity

Excellent

circularity

*Preliminary Rating

Photometry IES File

Polar Plot Isoilluminance Plot

Lumens: 15,510

CCT: 4000K

CRI: 70

IES File: DSX0.4.LA164.AY (TZ)
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LLMF Graph

For reference purposes, the graph extrapolates beyond the recommend 6x LM-80 data in TM-21, which our calculations

are based on.

Colour Temperatures

Colours

Standard Colours Available

C1 Smooth White (RAL9016)

C4 Smooth Graphite (RAL7011)

C6 Smooth Grey (RAL7035)

C7 Textured Black (RAL9005)

C9 Metallic Silver (RAL9006)

Custom Colour Available

RAL**** Customer specified colour

*Choosing a custom colour may increase the cost and lead time.

Lumen data is considered to be representative of the configuration shown, and may vary, with a tolerance on flux of +/- 7% (typical of LED manufacturer’s

data) and luminaire power of +/- 5%.

The specifications of the Holophane luminaires represents typical values. All descriptions, illustrations, drawings and specifications in the Holophane

catalogue, Datasheets and website represent only general particulars of the goods to which they apply and shall not form part of any contract. The

company reserves the right to change specifications at its discretion without prior notification or public announcement.

https://www.facebook.com/HolophaneEurope/
https://twitter.com/HolophaneEurope
https://www.linkedin.com/company/holophane-europe-ltd
https://www.youtube.com/user/HolophaneEuropeLtd
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Product image may not represent the final configuration stated above.

Type C1
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The information, data and specifications displayed on this Datasheet are from a partial product configuration. Therefore data may differ from final product

supplied.

Product Specification DSX0 Holophane Website

Holophane DSX0 luminaire. Single-piece die-cast aluminium housing conforming to EN1706 AC-

46500, with integral heat sink fins to optimise thermal management. LED light engine modules are

IP66 with individual lenses (PMMA or silicone). Housing sealed to IP65 via hinged access door (two

captive fixing screws). Installation via bespoke Holophane mounting feature for quick and easy

installation. International Dark-Sky Association Approved (colour temperatures 3000K or warmer are

approved under the IDA).

This specific SKU includes:

• Series 4

• LED light engine producing c.16,000 lm with a nominal 4000°K colour temperature

• Asymmetric light distribution

Performance

Drive Current from Driver: 932mA

Power: 114W

Fitting Current: 0.51A

Fitting Inrush: 53A - 0.3ms

Number of Drivers: 1

1x Driver 1 Inrush: 53A - 0.3ms

Max Drivers per 16A Type B MCB: 8

Max Fittings per 16A Type B MCB: 8

Total Number of LEDs: 20

Minimum Dim Level: 8 %

Optical Risk Group: 1

8Kg2 0.09M

Installation Guide
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https://www.linkedin.com/company/holophane-europe-ltd
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Dimensions CIBSE TM66 - CEAM Rating

2.3*

0 to 0.5 0.5 to 1.5 1.5 to 2.5 2.5 to 4.0

Very poor

circular

economy

performance

Some circular

economy

functionality

Definite/

substantial

progress to

circularity

Excellent

circularity

*Preliminary Rating

Photometry IES File

Polar Plot Isoilluminance Plot

Lumens: 15,510

CCT: 4000K

CRI: 70

IES File: DSX0.4.LA164.AY (TZ)
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LLMF Graph

For reference purposes, the graph extrapolates beyond the recommend 6x LM-80 data in TM-21, which our calculations

are based on.

Colour Temperatures

Colours

Standard Colours Available

C1 Smooth White (RAL9016)

C4 Smooth Graphite (RAL7011)

C6 Smooth Grey (RAL7035)

C7 Textured Black (RAL9005)

C9 Metallic Silver (RAL9006)

Custom Colour Available

RAL**** Customer specified colour

*Choosing a custom colour may increase the cost and lead time.

Lumen data is considered to be representative of the configuration shown, and may vary, with a tolerance on flux of +/- 7% (typical of LED manufacturer’s

data) and luminaire power of +/- 5%.

The specifications of the Holophane luminaires represents typical values. All descriptions, illustrations, drawings and specifications in the Holophane

catalogue, Datasheets and website represent only general particulars of the goods to which they apply and shall not form part of any contract. The

company reserves the right to change specifications at its discretion without prior notification or public announcement.

https://www.facebook.com/HolophaneEurope/
https://twitter.com/HolophaneEurope
https://www.linkedin.com/company/holophane-europe-ltd
https://www.youtube.com/user/HolophaneEuropeLtd
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Product image may not represent the final configuration stated above.

Type C1/BLS
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The information, data and specifications displayed on this Datasheet are from a partial product configuration. Therefore data may differ from final product

supplied.

Product Specification DSX0 Holophane Website

Holophane DSX0 luminaire. Single-piece die-cast aluminium housing conforming to EN1706 AC-

46500, with integral heat sink fins to optimise thermal management. LED light engine modules are

IP66 with individual lenses (PMMA or silicone). Housing sealed to IP65 via hinged access door (two

captive fixing screws). Installation via bespoke Holophane mounting feature for quick and easy

installation. International Dark-Sky Association Approved (colour temperatures 3000K or warmer are

approved under the IDA).

This specific SKU includes:

• Series 4

• LED light engine producing c.16,000 lm with a nominal 4000°K colour temperature

• Asymmetric light distribution

Performance

Drive Current from Driver: 932mA

Power: 114W

Fitting Current: 0.51A

Fitting Inrush: 53A - 0.3ms

Number of Drivers: 1

1x Driver 1 Inrush: 53A - 0.3ms

Max Drivers per 16A Type B MCB: 8

Max Fittings per 16A Type B MCB: 8

Total Number of LEDs: 20

Minimum Dim Level: 8 %

Optical Risk Group: 1

8Kg2 0.09M

Installation Guide
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Dimensions CIBSE TM66 - CEAM Rating

2.3*

0 to 0.5 0.5 to 1.5 1.5 to 2.5 2.5 to 4.0

Very poor

circular

economy

performance

Some circular

economy

functionality

Definite/

substantial

progress to

circularity

Excellent

circularity

*Preliminary Rating

Photometry IES File

Polar Plot Isoilluminance Plot

Lumens: 13,445

CCT: 4000K

CRI: 70

IES File: DSX0.4.LA164.AY.BLS (TZ)
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LLMF Graph

For reference purposes, the graph extrapolates beyond the recommend 6x LM-80 data in TM-21, which our calculations

are based on.

Colour Temperatures

Colours

Standard Colours Available

C1 Smooth White (RAL9016)

C4 Smooth Graphite (RAL7011)

C6 Smooth Grey (RAL7035)

C7 Textured Black (RAL9005)

C9 Metallic Silver (RAL9006)

Custom Colour Available

RAL**** Customer specified colour

*Choosing a custom colour may increase the cost and lead time.

Lumen data is considered to be representative of the configuration shown, and may vary, with a tolerance on flux of +/- 7% (typical of LED manufacturer’s

data) and luminaire power of +/- 5%.

The specifications of the Holophane luminaires represents typical values. All descriptions, illustrations, drawings and specifications in the Holophane

catalogue, Datasheets and website represent only general particulars of the goods to which they apply and shall not form part of any contract. The

company reserves the right to change specifications at its discretion without prior notification or public announcement.

https://www.facebook.com/HolophaneEurope/
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Product image may not represent the final configuration stated above.

Type DW
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The information, data and specifications displayed on this Datasheet are from a partial product configuration. Therefore data may differ from final product

supplied.

Product Specification DSX0 Holophane Website

Holophane DSX0 luminaire. Single-piece die-cast aluminium housing conforming to EN1706 AC-

46500, with integral heat sink fins to optimise thermal management. LED light engine modules are

IP66 with individual lenses (PMMA or silicone). Housing sealed to IP65 via hinged access door (two

captive fixing screws). Installation via bespoke Holophane mounting feature for quick and easy

installation. International Dark-Sky Association Approved (colour temperatures 3000K or warmer are

approved under the IDA).

This specific SKU includes:

• Series 1

• LED light engine producing c.10,000 lm with a nominal 4000°K colour temperature

• Asymmetric light distribution

Performance

Drive Current from Driver: 1,250mA

Power: 81W

Fitting Current: 0.36A

Power Factor: 0.97

Fitting Inrush: 43A - 0.26ms

Number of Drivers: 1

1x Driver 1 Inrush: 43A - 0.26ms

Max Drivers per 16A Type B MCB: 10

Max Fittings per 16A Type B MCB: 10

Total Number of LEDs: 20

Minimum Dim Level: 8 %

Optical Risk Group: 1

8Kg2 0.09M

Installation Guide
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Dimensions CIBSE TM66 - CEAM Rating

2.3*

0 to 0.5 0.5 to 1.5 1.5 to 2.5 2.5 to 4.0

Very poor

circular

economy

performance

Some circular

economy

functionality

Definite/

substantial

progress to

circularity

Excellent

circularity

*Preliminary Rating

Photometry IES File

Polar Plot Isoilluminance Plot

Lumens: 9,426

CCT: 4000K

CRI: 70

IES File: DSX0.1.LA104.AY

G-Class:

G*2
lmax@ ≥ 70°: 687
lmax@ ≥ 80°: 127
lmax@ ≥ 90°: 0
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LLMF Graph

For reference purposes, the graph extrapolates beyond the recommend 6x LM-80 data in TM-21, which our calculations

are based on.

Colour Temperatures

Colours

Standard Colours Available

C1 Smooth White (RAL9016)

C4 Smooth Graphite (RAL7011)

C6 Smooth Grey (RAL7035)

C7 Textured Black (RAL9005)

C9 Metallic Silver (RAL9006)

Custom Colour Available

RAL**** Customer specified colour

*Choosing a custom colour may increase the cost and lead time.

Lumen data is considered to be representative of the configuration shown, and may vary, with a tolerance on flux of +/- 7% (typical of LED manufacturer’s

data) and luminaire power of +/- 5%.

The specifications of the Holophane luminaires represents typical values. All descriptions, illustrations, drawings and specifications in the Holophane

catalogue, Datasheets and website represent only general particulars of the goods to which they apply and shall not form part of any contract. The

company reserves the right to change specifications at its discretion without prior notification or public announcement.

https://www.facebook.com/HolophaneEurope/
https://twitter.com/HolophaneEurope
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Product image may not represent the final configuration stated above.

Type E1
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The information, data and specifications displayed on this Datasheet are from a partial product configuration. Therefore data may differ from final product

supplied.

Product Specification DSX0 Holophane Website

Holophane DSX0 luminaire. Single-piece die-cast aluminium housing conforming to EN1706 AC-

46500, with integral heat sink fins to optimise thermal management. LED light engine modules are

IP66 with individual lenses (PMMA or silicone). Housing sealed to IP65 via hinged access door (two

captive fixing screws). Installation via bespoke Holophane mounting feature for quick and easy

installation. International Dark-Sky Association Approved (colour temperatures 3000K or warmer are

approved under the IDA).

This specific SKU includes:

• Series 4

• LED light engine producing c.22,000 lm with a nominal 4000°K colour temperature

• Asymmetric light distribution

Performance

Drive Current from Driver: 1,385mA

Power: 169W

Fitting Current: 0.76A

Fitting Inrush: 83A - 0.261ms

Number of Drivers: 1

1x Driver 1 Inrush: 83.2A - 0.261ms

Max Drivers per 16A Type B MCB: 5

Max Fittings per 16A Type B MCB: 5

Total Number of LEDs: 20

Minimum Dim Level: 5 %

Optical Risk Group: 1

8Kg2 0.09M

Installation Guide
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Dimensions CIBSE TM66 - CEAM Rating

2.3*

0 to 0.5 0.5 to 1.5 1.5 to 2.5 2.5 to 4.0

Very poor
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performance

Some circular

economy

functionality

Definite/

substantial

progress to

circularity

Excellent

circularity

*Preliminary Rating

Photometry IES File

Polar Plot Isoilluminance Plot

Lumens: 21,327

CCT: 4000K

CRI: 70

IES File: DSX0.4.LA224.AY
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LLMF Graph

For reference purposes, the graph extrapolates beyond the recommend 6x LM-80 data in TM-21, which our calculations

are based on.

Colour Temperatures

Colours

Standard Colours Available

C1 Smooth White (RAL9016)

C4 Smooth Graphite (RAL7011)

C6 Smooth Grey (RAL7035)

C7 Textured Black (RAL9005)

C9 Metallic Silver (RAL9006)

Custom Colour Available

RAL**** Customer specified colour

*Choosing a custom colour may increase the cost and lead time.

Lumen data is considered to be representative of the configuration shown, and may vary, with a tolerance on flux of +/- 7% (typical of LED manufacturer’s

data) and luminaire power of +/- 5%.

The specifications of the Holophane luminaires represents typical values. All descriptions, illustrations, drawings and specifications in the Holophane

catalogue, Datasheets and website represent only general particulars of the goods to which they apply and shall not form part of any contract. The

company reserves the right to change specifications at its discretion without prior notification or public announcement.

https://www.facebook.com/HolophaneEurope/
https://twitter.com/HolophaneEurope
https://www.linkedin.com/company/holophane-europe-ltd
https://www.youtube.com/user/HolophaneEuropeLtd
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Product image may not represent the final configuration stated above.
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The information, data and specifications displayed on this Datasheet are from a partial product configuration. Therefore data may differ from final product

supplied.

Product Specification DSX0 Holophane Website

Holophane DSX0 luminaire. Single-piece die-cast aluminium housing conforming to EN1706 AC-

46500, with integral heat sink fins to optimise thermal management. LED light engine modules are

IP66 with individual lenses (PMMA or silicone). Housing sealed to IP65 via hinged access door (two

captive fixing screws). Installation via bespoke Holophane mounting feature for quick and easy

installation. International Dark-Sky Association Approved (colour temperatures 3000K or warmer are

approved under the IDA).

This specific SKU includes:

• Series 4

• LED light engine producing c.16,000 lm with a nominal 4000°K colour temperature

• Forward throw light distribution

Performance

Drive Current from Driver: 932mA

Power: 114W

Fitting Current: 0.51A

Fitting Inrush: 53A - 0.3ms

Number of Drivers: 1

1x Driver 1 Inrush: 53A - 0.3ms

Max Drivers per 16A Type B MCB: 8

Max Fittings per 16A Type B MCB: 8

Total Number of LEDs: 20

Minimum Dim Level: 8 %

Optical Risk Group: 1

8Kg2 0.09M

Installation Guide

https://www.facebook.com/HolophaneEurope/
https://twitter.com/HolophaneEurope
https://www.linkedin.com/company/holophane-europe-ltd
https://www.youtube.com/user/HolophaneEuropeLtd
http://www.holophane.co.uk/products/post/d-series/
https://hub.holophane.co.uk/isheet/IS310
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Dimensions CIBSE TM66 - CEAM Rating

2.3*

0 to 0.5 0.5 to 1.5 1.5 to 2.5 2.5 to 4.0

Very poor

circular

economy

performance

Some circular

economy

functionality

Definite/

substantial

progress to

circularity

Excellent

circularity

*Preliminary Rating

Photometry IES File

Polar Plot Isoilluminance Plot

Lumens: 15,742

CCT: 4000K

CRI: 70

IES File: DSX0.4.LA164.FW (TZ)

https://www.facebook.com/HolophaneEurope/
https://twitter.com/HolophaneEurope
https://www.linkedin.com/company/holophane-europe-ltd
https://www.youtube.com/user/HolophaneEuropeLtd
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LLMF Graph

For reference purposes, the graph extrapolates beyond the recommend 6x LM-80 data in TM-21, which our calculations

are based on.

Colour Temperatures

Colours

Standard Colours Available

C1 Smooth White (RAL9016)

C4 Smooth Graphite (RAL7011)

C6 Smooth Grey (RAL7035)

C7 Textured Black (RAL9005)

C9 Metallic Silver (RAL9006)

Custom Colour Available

RAL**** Customer specified colour

*Choosing a custom colour may increase the cost and lead time.

Lumen data is considered to be representative of the configuration shown, and may vary, with a tolerance on flux of +/- 7% (typical of LED manufacturer’s

data) and luminaire power of +/- 5%.

The specifications of the Holophane luminaires represents typical values. All descriptions, illustrations, drawings and specifications in the Holophane

catalogue, Datasheets and website represent only general particulars of the goods to which they apply and shall not form part of any contract. The

company reserves the right to change specifications at its discretion without prior notification or public announcement.

https://www.facebook.com/HolophaneEurope/
https://twitter.com/HolophaneEurope
https://www.linkedin.com/company/holophane-europe-ltd
https://www.youtube.com/user/HolophaneEuropeLtd
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Product image may not represent the final configuration stated above.

Type F1/BLS
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The information, data and specifications displayed on this Datasheet are from a partial product configuration. Therefore data may differ from final product

supplied.

Product Specification DSX0 Holophane Website

Holophane DSX0 luminaire. Single-piece die-cast aluminium housing conforming to EN1706 AC-

46500, with integral heat sink fins to optimise thermal management. LED light engine modules are

IP66 with individual lenses (PMMA or silicone). Housing sealed to IP65 via hinged access door (two

captive fixing screws). Installation via bespoke Holophane mounting feature for quick and easy

installation. International Dark-Sky Association Approved (colour temperatures 3000K or warmer are

approved under the IDA).

This specific SKU includes:

• Series 4

• LED light engine producing c.16,000 lm with a nominal 4000°K colour temperature

• Forward throw light distribution

Performance

Drive Current from Driver: 932mA

Power: 114W

Fitting Current: 0.51A

Fitting Inrush: 53A - 0.3ms

Number of Drivers: 1

1x Driver 1 Inrush: 53A - 0.3ms

Max Drivers per 16A Type B MCB: 8

Max Fittings per 16A Type B MCB: 8

Total Number of LEDs: 20

Minimum Dim Level: 8 %

Optical Risk Group: 1

8Kg2 0.09M

Installation Guide

https://www.facebook.com/HolophaneEurope/
https://twitter.com/HolophaneEurope
https://www.linkedin.com/company/holophane-europe-ltd
https://www.youtube.com/user/HolophaneEuropeLtd
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https://hub.holophane.co.uk/isheet/IS310
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Dimensions CIBSE TM66 - CEAM Rating

2.3*

0 to 0.5 0.5 to 1.5 1.5 to 2.5 2.5 to 4.0

Very poor

circular

economy

performance

Some circular

economy

functionality

Definite/

substantial

progress to

circularity

Excellent

circularity

*Preliminary Rating

Photometry IES File

Polar Plot Isoilluminance Plot

Lumens: 13,542

CCT: 4000K

CRI: 70

IES File: DSX0.4.LA164.FW.BLS (TZ)

https://www.facebook.com/HolophaneEurope/
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https://www.linkedin.com/company/holophane-europe-ltd
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LLMF Graph

For reference purposes, the graph extrapolates beyond the recommend 6x LM-80 data in TM-21, which our calculations

are based on.

Colour Temperatures

Colours

Standard Colours Available

C1 Smooth White (RAL9016)

C4 Smooth Graphite (RAL7011)

C6 Smooth Grey (RAL7035)

C7 Textured Black (RAL9005)

C9 Metallic Silver (RAL9006)

Custom Colour Available

RAL**** Customer specified colour

*Choosing a custom colour may increase the cost and lead time.

Lumen data is considered to be representative of the configuration shown, and may vary, with a tolerance on flux of +/- 7% (typical of LED manufacturer’s

data) and luminaire power of +/- 5%.

The specifications of the Holophane luminaires represents typical values. All descriptions, illustrations, drawings and specifications in the Holophane

catalogue, Datasheets and website represent only general particulars of the goods to which they apply and shall not form part of any contract. The

company reserves the right to change specifications at its discretion without prior notification or public announcement.

https://www.facebook.com/HolophaneEurope/
https://twitter.com/HolophaneEurope
https://www.linkedin.com/company/holophane-europe-ltd
https://www.youtube.com/user/HolophaneEuropeLtd
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Product image may not represent the final configuration stated above.

Type F2
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The information, data and specifications displayed on this Datasheet are from a partial product configuration. Therefore data may differ from final product

supplied.

Product Specification DSX0 Holophane Website

Holophane DSX0 luminaire. Single-piece die-cast aluminium housing conforming to EN1706 AC-

46500, with integral heat sink fins to optimise thermal management. LED light engine modules are

IP66 with individual lenses (PMMA or silicone). Housing sealed to IP65 via hinged access door (two

captive fixing screws). Installation via bespoke Holophane mounting feature for quick and easy

installation. International Dark-Sky Association Approved (colour temperatures 3000K or warmer are

approved under the IDA).

This specific SKU includes:

• Series 4

• LED light engine producing c.16,000 lm with a nominal 4000°K colour temperature

• Forward throw light distribution

Performance

Drive Current from Driver: 932mA

Power: 114W

Fitting Current: 0.51A

Fitting Inrush: 53A - 0.3ms

Number of Drivers: 1

1x Driver 1 Inrush: 53A - 0.3ms

Max Drivers per 16A Type B MCB: 8

Max Fittings per 16A Type B MCB: 8

Total Number of LEDs: 20

Minimum Dim Level: 8 %

Optical Risk Group: 1

8Kg2 0.09M

Installation Guide

https://www.facebook.com/HolophaneEurope/
https://twitter.com/HolophaneEurope
https://www.linkedin.com/company/holophane-europe-ltd
https://www.youtube.com/user/HolophaneEuropeLtd
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Dimensions CIBSE TM66 - CEAM Rating

2.3*

0 to 0.5 0.5 to 1.5 1.5 to 2.5 2.5 to 4.0

Very poor

circular

economy

performance

Some circular

economy

functionality

Definite/

substantial

progress to

circularity

Excellent

circularity

*Preliminary Rating

Photometry IES File

Polar Plot Isoilluminance Plot

Lumens: 15,742

CCT: 4000K

CRI: 70

IES File: DSX0.4.LA164.FW (TZ)
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LLMF Graph

For reference purposes, the graph extrapolates beyond the recommend 6x LM-80 data in TM-21, which our calculations

are based on.

Colour Temperatures

Colours

Standard Colours Available

C1 Smooth White (RAL9016)

C4 Smooth Graphite (RAL7011)

C6 Smooth Grey (RAL7035)

C7 Textured Black (RAL9005)

C9 Metallic Silver (RAL9006)

Custom Colour Available

RAL**** Customer specified colour

*Choosing a custom colour may increase the cost and lead time.

Lumen data is considered to be representative of the configuration shown, and may vary, with a tolerance on flux of +/- 7% (typical of LED manufacturer’s

data) and luminaire power of +/- 5%.

The specifications of the Holophane luminaires represents typical values. All descriptions, illustrations, drawings and specifications in the Holophane

catalogue, Datasheets and website represent only general particulars of the goods to which they apply and shall not form part of any contract. The

company reserves the right to change specifications at its discretion without prior notification or public announcement.

https://www.facebook.com/HolophaneEurope/
https://twitter.com/HolophaneEurope
https://www.linkedin.com/company/holophane-europe-ltd
https://www.youtube.com/user/HolophaneEuropeLtd
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Product image may not represent the final configuration stated above.

Type G
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The information, data and specifications displayed on this Datasheet are from a partial product configuration. Therefore data may differ from final product

supplied.

Product Specification DBD Holophane Website

Holophane Denver iD: Bollard luminaire. Extruded marine grade aluminium body with die-cast

aluminium top and base secured by stainless steel nuts and sealed to IP65. The optical arrangement

consists of individual opitcal modules with a patented transition zone to minimise glare. Suitable for

flange base mounting (bolts available as an accessory).

This specific SKU includes:

• Series 1

• LED light engine producing c.3,000 lm with a nominal 4000K colour temperature

• Double sided

• Long and Narrow light distribution

• 28W

Performance

Drive Current from Driver: 850mA

Power: 28W

Fitting Current: 0.13A

Power Factor: 0.97

Fitting Inrush: 22A - 0.29ms

Number of Drivers: 1

1x Driver 1 Inrush: 22A - 0.29ms

Max Drivers per 16A Type B MCB: 20

Max Fittings per 16A Type B MCB: 20

Total Number of LEDs: 10

Minimum Dim Level: 8 %

THDi: 8.6

SVM: 0.07

Pst LM: 0.21

Optical Risk Group: 1

9.5Kg

Installation Guide

https://www.facebook.com/HolophaneEurope/
https://twitter.com/HolophaneEurope
https://www.linkedin.com/company/holophane-europe-ltd
https://www.youtube.com/user/HolophaneEuropeLtd
https://www.holophane.co.uk/products/post/denver-id-bollard/
https://hub.holophane.co.uk/isheet/IS309
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Dimensions CIBSE TM66 - CEAM Rating

2.4*

0 to 0.5 0.5 to 1.5 1.5 to 2.5 2.5 to 4.0
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*Preliminary Rating

Photometry IES File

Polar Plot Isoilluminance Plot

Lumens: 2,832

CCT: 4000K

CRI: 70

IES File: DBD.1.LA034.DO.NR.W028

https://www.facebook.com/HolophaneEurope/
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LLMF Graph

For reference purposes, the graph extrapolates beyond the recommend 6x LM-80 data in TM-21, which our calculations

are based on.

Colour Temperatures

Colours

Standard Colours Available

C1 Smooth White (RAL9016)

C4 Smooth Graphite (RAL7011)

C6 Smooth Grey (RAL7035)

C7 Textured Black (RAL9005)

C9 Metallic Silver (RAL9006)

Custom Colour Available

RAL**** Customer specified colour

*Choosing a custom colour may increase the cost and lead time.

Lumen data is considered to be representative of the configuration shown, and may vary, with a tolerance on flux of +/- 7% (typical of LED manufacturer’s

data) and luminaire power of +/- 5%.

The specifications of the Holophane luminaires represents typical values. All descriptions, illustrations, drawings and specifications in the Holophane

catalogue, Datasheets and website represent only general particulars of the goods to which they apply and shall not form part of any contract. The

company reserves the right to change specifications at its discretion without prior notification or public announcement.

https://www.facebook.com/HolophaneEurope/
https://twitter.com/HolophaneEurope
https://www.linkedin.com/company/holophane-europe-ltd
https://www.youtube.com/user/HolophaneEuropeLtd
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Product image may not represent the final configuration stated above.

Type HW
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The information, data and specifications displayed on this Datasheet are from a partial product configuration. Therefore data may differ from final product

supplied.

Product Specification DWL Holophane Website

Holophane Denver iD: Wall consists of a 2-part body and a removable LED module manufactured

from LM6 marine grade die-cast aluminum with integrated thermal management properties. The LED

module optical arrangement consists of LEDs with individual PMMA optical lenses surrounded by a

patented white Transition Zone to reduce perceived glare. This is sealed behind high-transparency

'hydrophilic' glass. Both luminaire body and LED module are sealed to IP65 and rated IK10. Drivers

and LED are mounted separately from each other to promote low operating temperatures and long

system life. Mounting of the lumianire is facilitated by mounting the back casting of luminaire to

suitable surface. Cable entry and termination to the luminaire is a via an 2 x IP65 M20 cable gland.

International Dark-Sky Association Approved (colour temperatures 3000K or warmer are approved

under the IDA).

This specific SKU includes:

• Series 1

• LED light engine producing c.2,000 lm with a nominal 4000°K colour temperature

• High beam long and narrow distribution

• 11W

Performance

Drive Current from Driver: 360mA

Power: 10.3W

Fitting Current: 0.05A

Power Factor: 0.97

Fitting Inrush: 15A - 0.36ms

Number of Drivers: 1

1x Driver 1 Inrush: 15A - 0.36ms

Max Drivers per 16A Type B MCB: 23

Max Fittings per 16A Type B MCB: 23

Total Number of LEDs: 8

Minimum Dim Level: 19 %

THDi: 8.5

SVM: 0.07

Pst LM: 0.12

Optical Risk Group: 1

6.5Kg

Installation Guide

https://www.facebook.com/HolophaneEurope/
https://twitter.com/HolophaneEurope
https://www.linkedin.com/company/holophane-europe-ltd
https://www.youtube.com/user/HolophaneEuropeLtd
https://www.holophane.co.uk/products/post/denver-id-wall/
https://hub.holophane.co.uk/isheet/IS307
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Dimensions CIBSE TM66 - CEAM Rating

2.6*

0 to 0.5 0.5 to 1.5 1.5 to 2.5 2.5 to 4.0

Very poor
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performance
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Excellent

circularity

*Preliminary Rating

Photometry IES File

Polar Plot Isoilluminance Plot

Lumens: 1,497

CCT: 4000K

CRI: 70

IES File: DWL.1.LA024.HN.W011

G-Class:

G*3
lmax@ ≥ 70°: 1085
lmax@ ≥ 80°: 44
lmax@ ≥ 90°: 0

https://www.facebook.com/HolophaneEurope/
https://twitter.com/HolophaneEurope
https://www.linkedin.com/company/holophane-europe-ltd
https://www.youtube.com/user/HolophaneEuropeLtd
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LLMF Graph

For reference purposes, the graph extrapolates beyond the recommend 6x LM-80 data in TM-21, which our calculations

are based on.

Colour Temperatures

Colours

Standard Colours Available

C1 Smooth White (RAL9016)

C4 Smooth Graphite (RAL7011)

C6 Smooth Grey (RAL7035)

C7 Textured Black (RAL9005)

C9 Metallic Silver (RAL9006)

Custom Colour Available

RAL**** Customer specified colour

*Choosing a custom colour may increase the cost and lead time.

Lumen data is considered to be representative of the configuration shown, and may vary, with a tolerance on flux of +/- 7% (typical of LED manufacturer’s

data) and luminaire power of +/- 5%.

The specifications of the Holophane luminaires represents typical values. All descriptions, illustrations, drawings and specifications in the Holophane

catalogue, Datasheets and website represent only general particulars of the goods to which they apply and shall not form part of any contract. The

company reserves the right to change specifications at its discretion without prior notification or public announcement.

https://www.facebook.com/HolophaneEurope/
https://twitter.com/HolophaneEurope
https://www.linkedin.com/company/holophane-europe-ltd
https://www.youtube.com/user/HolophaneEuropeLtd
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Product image may not represent the final configuration stated above.

Type I
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The information, data and specifications displayed on this Datasheet are from a partial product configuration. Therefore data may differ from final product

supplied.

Product Specification CSVT Holophane Website

Holophane CSVT LED linear batten shall consist of a 1200mm polycarbonate housing which features

a 'poured in place' polyurethane gasket and a frosted polycarbonate lens . The luminaire shall be

sealed to IP65 and rated to IK09. CSVT can be either ceiling or surface mounted. Cable termination

is via a factory fitted side-entry M20 cable gland with cut-out areas for top entry termination

(suitable sealing provided by others). The design allows for fast installation via the stainless steel

brackets and stainless steel latches that allow quick access for easy maintenance. Preliminary

CIBSE TM66 (CEAM) Rating: 2.2 - Definite/substantial progress to circularity.

This specific SKU includes:

• Series 1

• LED light engine producing c.4,000 lm with a nominal 4000K colour temperature, 80CRI

• 1 LED module

• A symmetrical light distribution

Performance

Drive Current from Driver: 625mA

Power: 28W

Fitting Current: 0.13A

Fitting Inrush: 20A - 0.18ms

Number of Drivers: 1

1x Driver 1 Inrush: 20A - 0.18ms

Max Drivers per 16A Type B MCB: 18

Max Fittings per 16A Type B MCB: 18

Total Number of LEDs: 128

Minimum Dim Level: 22 %

2.5Kg

Installation Guide
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Dimensions CIBSE TM66 - CEAM Rating

2.2*

0 to 0.5 0.5 to 1.5 1.5 to 2.5 2.5 to 4.0

Very poor

circular

economy

performance

Some circular

economy

functionality

Definite/

substantial

progress to

circularity

Excellent

circularity

*Preliminary Rating

Photometry IES File

Polar Plot

Lumens: 4,008

CCT: 4000K

CRI: 80

IES File: CSVT.1.LM0448.M1.SY
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LLMF Graph

For reference purposes, the graph extrapolates beyond the recommend 6x LM-80 data in TM-21, which our calculations

are based on.

Colour Temperatures

Colours

Standard Colours Available

C6 Smooth Grey (RAL7035)

Lumen data is considered to be representative of the configuration shown, and may vary, with a tolerance on flux of +/- 7% (typical of LED manufacturer’s

data) and luminaire power of +/- 5%.

The specifications of the Holophane luminaires represents typical values. All descriptions, illustrations, drawings and specifications in the Holophane

catalogue, Datasheets and website represent only general particulars of the goods to which they apply and shall not form part of any contract. The

company reserves the right to change specifications at its discretion without prior notification or public announcement.
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Product image may not represent the final configuration stated above.

Type J1/BLC-E
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The information, data and specifications displayed on this Datasheet are from a partial product configuration. Therefore data may differ from final product

supplied.

Product Specification DSX0 Holophane Website

Holophane DSX0 luminaire. Single-piece die-cast aluminium housing conforming to EN1706 AC-

46500, with integral heat sink fins to optimise thermal management. LED light engine modules are

IP66 with individual lenses (PMMA or silicone). Housing sealed to IP65 via hinged access door (two

captive fixing screws). Installation via bespoke Holophane mounting feature for quick and easy

installation. International Dark-Sky Association Approved (colour temperatures 3000K or warmer are

approved under the IDA).

This specific SKU includes:

• Series 4

• LED light engine producing c.16,000 lm with a nominal 4000°K colour temperature

• Long & narrow distribution with extreme backlight cut-off

Performance

Drive Current from Driver: 932mA

Power: 114W

Fitting Current: 0.51A

Fitting Inrush: 53A - 0.3ms

Number of Drivers: 1

1x Driver 1 Inrush: 53A - 0.3ms

Max Drivers per 16A Type B MCB: 8

Max Fittings per 16A Type B MCB: 8

Total Number of LEDs: 20

Minimum Dim Level: 8 %

Optical Risk Group: 1

8Kg2 0.09M

Installation Guide
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Dimensions CIBSE TM66 - CEAM Rating

2.3*

0 to 0.5 0.5 to 1.5 1.5 to 2.5 2.5 to 4.0

Very poor

circular

economy

performance

Some circular

economy

functionality

Definite/

substantial

progress to

circularity

Excellent

circularity

*Preliminary Rating

Photometry IES File

Polar Plot

Lumens: 10,498

CCT: 4000K

CRI: 70

IES File: DSX0.4.LA164.BLC.EGS (TZ)

G-Class:

G*1
lmax@ ≥ 70°: 942
lmax@ ≥ 80°: 167
lmax@ ≥ 90°: 2
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https://twitter.com/HolophaneEurope
https://www.linkedin.com/company/holophane-europe-ltd
https://www.youtube.com/user/HolophaneEuropeLtd
https://mlk-app.acuitylightinggroup.com/productdatasheet/download?type=IES&id=DSX0.4.LA164.BLC.EGS


https://www.holophane.co.uk/ T +44 (0)1908 649 292

F +44 (0)1908 367 618

F Intl +44 (0)1908 363 789

E info@holophane.co.uk

Holophane Europe Limited

Bond Avenue, Milton Keynes

Buckinghamshire MK1 1JG

United Kingdom

LLMF Graph

For reference purposes, the graph extrapolates beyond the recommend 6x LM-80 data in TM-21, which our calculations

are based on.

Colour Temperatures

Colours

Standard Colours Available

C1 Smooth White (RAL9016)

C4 Smooth Graphite (RAL7011)

C6 Smooth Grey (RAL7035)

C7 Textured Black (RAL9005)

C9 Metallic Silver (RAL9006)

Custom Colour Available

RAL**** Customer specified colour

*Choosing a custom colour may increase the cost and lead time.

Lumen data is considered to be representative of the configuration shown, and may vary, with a tolerance on flux of +/- 7% (typical of LED manufacturer’s

data) and luminaire power of +/- 5%.

The specifications of the Holophane luminaires represents typical values. All descriptions, illustrations, drawings and specifications in the Holophane

catalogue, Datasheets and website represent only general particulars of the goods to which they apply and shall not form part of any contract. The

company reserves the right to change specifications at its discretion without prior notification or public announcement.
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Product image may not represent the final configuration stated above.

Type K1
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Product Specification DSX1 Holophane Website

Holophane DSX1 luminaire. Single-piece die-cast aluminium housing conforming to EN1706 AC-

46500, with integral heat sink fins to optimise thermal management. LED light engine modules are

IP66 with individual lenses (PMMA or silicone). Housing sealed to IP65 via hinged access door (two

captive fixing screws). Installation via bespoke Holophane mounting feature for quick and easy

installation. International Dark-Sky Association Approved (colour temperatures 3000K or warmer are

approved under the IDA).

This specific SKU includes:

• Series 2

• LED light engine producing c.30,000 lumen with a nominal 4000K colour temperature

• A symmetrical light distribution

• Metallic Silver (RAL9006)

Performance

Drive Current from Driver: 700mA

Power: 286W

Fitting Current: 1.28A

Power Factor: 0.98

Fitting Inrush: 13A - 1.32ms

Number of Drivers: 1

1x Driver 1 Inrush: 13A - 1.32ms

Max Drivers per 16A Type B MCB: 7

Max Fittings per 16A Type B MCB: 7

Total Number of LEDs: 30

Minimum Dim Level: 7 %

Optical Risk Group: 1

12.2Kg2 0.09M

Installation Guide

Dimensions CIBSE TM66 - CEAM Rating

2.3*

0 to 0.5 0.5 to 1.5 1.5 to 2.5 2.5 to 4.0

Very poor

circular

economy

performance

Some circular

economy

functionality

Definite/

substantial

progress to

circularity

Excellent

circularity

*Preliminary Rating
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Photometry IES File

Polar Plot Isoilluminance Plot

Lumens: 31,490

CCT: 4000K

CRI: 70

IES File: DSX1.2.LA304.SY

G-Class:

G*4
lmax@ ≥ 70°: 398
lmax@ ≥ 80°: 32
lmax@ ≥ 90°: 0

LLMF Graph

For reference purposes, the graph extrapolates beyond the recommend 6x LM-80 data in TM-21, which our calculations

are based on.

Colour Temperatures
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Colours

Selected Colour

C9 Metallic Silver (RAL9006)

Standard Colours Available

C1 Smooth White (RAL9016)

C4 Smooth Graphite (RAL7011)

C6 Smooth Grey (RAL7035)

C7 Textured Black (RAL9005)

C9 Metallic Silver (RAL9006)

Custom Colour Available

RAL**** Customer specified colour

*Choosing a custom colour may increase the cost and lead time.

Lumen data is considered to be representative of the configuration shown, and may vary, with a tolerance on flux of +/- 7% (typical of LED manufacturer’s

data) and luminaire power of +/- 5%.

The specifications of the Holophane luminaires represents typical values. All descriptions, illustrations, drawings and specifications in the Holophane

catalogue, Datasheets and website represent only general particulars of the goods to which they apply and shall not form part of any contract. The

company reserves the right to change specifications at its discretion without prior notification or public announcement.
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Datasheet - ROADWAY - VMXII

VMXII.1.LA074.V2.X2L2.W046
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Product image may not represent the final configuration stated above.

Type RW1
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The information, data and specifications displayed on this Datasheet are from a partial product configuration. Therefore data may differ from final product

supplied.

Product Specification VMXII Holophane Website

Holophane V-Max is a state of the art road lighting luminaire. Ultra-low profile design combined with

a patented modular chevron light engine concept built in system sizes. High pressure die-cast

marine grade LM6 aluminium body, spigot adaptor and chevrons (EN 1706 AC-44100). Extruded

6063-T6 Aluminium spine. Finished with a TGIC-free polyester powder coating. The luminaire shall

be sealed to IP69 (IP66 with NEMA or ZD4i socket) and rated to IK07. Suitable for either Post-top

or Side-entry mounting with ability to adjust on-site by -10° to +10° tilt in 2.5° increments. Hinged

canopy design with integrated locked service position allowing fast and safe installation and

maintenance. The canopy has provision for the inclusion of an anti-fall device. CIBSE TM66 (CEAM)

Rating: 2.8 - Excellent Circularity. If not supplied with factory fitted flying lead, only use flex cable

diameter from 6mm to 13mm. International Dark-Sky Association Approved (colour temperatures

3000K or warmer are approved under the IDA).

This specific SKU includes:

• Series 1

• LED light engine producing c.7,000 lm with a nominal 4000K colour temperature

• 2 LED chevrons

• X2L2 optical setting

• 46W

Performance

Drive Current from Driver: 458mA

Power: 46W

Fitting Current: 0.21A

Power Factor: 0.97

Fitting Inrush: 46A - 250ms

Number of Drivers: 1

1x Driver 1 Inrush: 46A - 250ms

Max Drivers per 16A Type B MCB: 11

Max Fittings per 16A Type B MCB: 11

Total Number of LEDs: 16

Minimum Dim Level: 12 %

Optical Risk Group: 1

7.8Kg2 0.033M

42 0046 0000 100*

Installation Guide

*Generic UMSUG code based on product wattage and some

or all of product family being included within Elexon data

base.
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Dimensions CIBSE TM66 - CEAM Rating

2.8*

0 to 0.5 0.5 to 1.5 1.5 to 2.5 2.5 to 4.0

Very poor
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performance

Some circular
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progress to
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Excellent

circularity

*Preliminary Rating

Photometry IES File

Polar Plot Isoilluminance Plot

Lumens: 6,987

CCT: 4000K

CRI: 70

IES File: VMXII.1.LA074.V2.X2L2.W046 (TZ)

G-Class:

G*3
lmax@ ≥ 70°: 733
lmax@ ≥ 80°: 55
lmax@ ≥ 90°: 0
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LLMF Graph

For reference purposes, the graph extrapolates beyond the recommend 6x LM-80 data in TM-21, which our calculations

are based on.

Colour Temperatures

Colours

Standard Colours Available

C1 Smooth White (RAL9016)

C3 Green (RAL6013)

C4 Smooth Graphite (RAL7011)

C6 Smooth Grey (RAL7035)

C7 Textured Black (RAL9005)

C9 Metallic Silver (RAL9006)

Custom Colour Available

RAL**** Customer specified colour

*Choosing a custom colour may increase the cost and lead time.

Lumen data is considered to be representative of the configuration shown, and may vary, with a tolerance on flux of +/- 7% (typical of LED manufacturer’s

data) and luminaire power of +/- 5%.

The specifications of the Holophane luminaires represents typical values. All descriptions, illustrations, drawings and specifications in the Holophane

catalogue, Datasheets and website represent only general particulars of the goods to which they apply and shall not form part of any contract. The

company reserves the right to change specifications at its discretion without prior notification or public announcement.

https://www.facebook.com/HolophaneEurope/
https://twitter.com/HolophaneEurope
https://www.linkedin.com/company/holophane-europe-ltd
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Flange Plate

300

420

200

260

FB2

FB1

Flange Plate and Anchor Bolt information will be confirmed at time of order due to the 
necessity in ensuring the correct plate and Anchor Bolts are supplied.

Column type to be confirmed at time of order as this is based on luminaire weight, 
windage and geographical location.

4-6m Poles Flange Plate FB1 Bolts M18 x 400

8m Poles Flange Plate FB2 Bolts M24 x 820

Datasheet

COL0301 - 8m Mid-Hinged Tubular
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Unit 03 & Unit 04
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For columns supplied with optional flange base Holophane  

offers two types of foundation bolts.

Note: The material used for the bolts is Fe E500 grade steel, with yield 

strength 500 N/mm2 and minimum UTS 550 N/mm2.

HEL.FS1  M18 Bolts (FS1) x 400 mm long

HEL.FS2  M24 Bolts (FS2) x 820 mm long

.FS1 .FS2



Datasheet

VMX.2.LA074.V2.X2L2.PT1.C9.TZ01.W042
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420

Flange Plate

300

FB2

260

200

FB1

ground level

C

D

B

G

F

500
150 x 75
cable entry

H

A E

K

J I

Nominal 
Height

Base  
Diameter*

Base 
Height

Planting 
Depth

Overall  
Length

Door to 
Ground

Door 
Opening
Length

Door 
Opening
Width

Spigot 
Length*

Spigot 
Diameter*

Shaft 
Diameter*

Weight
kg*

Bending
Moment

(ULS) Nm

description A B C D E F G H I J K

2.5m standard duty 2500 140 1075 800 3300 400 500 100 - - 76 27 2100

3m standard duty 3000 140 1075 800 3800 400 500 100 - - 76 30 4666

3.5m standard duty 3500 140 1075 800 4300 400 500 100 - - 76 32 2100

4m standard duty 4000 140 1075 800 4800 400 500 100 - - 76 34 6484

4.5m standard duty 4500 140 1075 800 5300 400 500 100 - - 76 37 5108

5m standard duty 5000 140 1075 800 5800 400 500 100 - - 76 39 6149

5.5m standard duty 5500 140 1075 1000 6500 400 500 100 - - 76 44 6003

6m standard duty 6000 140 1075 1000 7000 400 500 100 - - 76 46 5999

6m heavy duty 5700 168 1200 1000 6700 400 600 115 130 76 89 71 10404

8m standard duty 7700 168 1200 1200 8900 400 600 115 130 76 89 89 10072

8m heavy duty 7700 168 1300 1200 9000 500 600 115 250 101 114 107 15699

8m extra heavy duty 7700 194 1300 1200 9000 500 600 115 250 127 140 136 18973

10m standard duty 9700 168  1300 1500 11200 500 600 115 250 101 114 150 18067

10m heavy duty 9700 194 1300 1500 11200 500 600 115 250 127 140 168 23193

10m extra heavy duty 9700 194 1300 1500 11200 500 600 115 250 152 168 220 28317

12m standard duty 11700 194 1300 1700 13400 500 600 115 250 127 140 213 26251

12m heavy duty 11700 194 1300 1700 13400 500 600 115 250 127 168 260 40390

 * Exclusion TBC

2.5-6m std Poles Flange Plate FB1 Bolts M18 x 400

8-12m std Poles Flange Plate FB2 Bolts M24 x 820

Holophane products 
that are suitable

CityMax

Denver Elite pole

D-Series

Factor

Factor small

V-Max

Flange Plate and Anchor Bolt information will be confirmed at time of order due to the necessity in ensuring 
the correct plate and Anchor Bolts are supplied.

Column type to be confirmed at time of order as this is based on luminaire weight, windage and 
geographical location.

Datasheet
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Nominal 
Height

Base  
Diameter

Base 
Height

Planting 
Depth

Overall  
Length

Door to 
Ground

Door 
Opening
Length

Door 
Opening
Width

Spigot 
Length

Spigot 
Diameter

Shaft 
Diameter

Weight
kg

Bending
Moment

(ULS) Nm

description A B C D E F G H I J K

6m 6000 140 1075 1000 7000 400 500 115 - - - 46 5999

8m 7700 168 1300 1200 9000 500 600 115 100 76 114 107 15699

10m 9700 168 1300 1500 11200 500 600 115 100 76 114 150 18067

12m 11700 194 1300 1700 13400 500 600 115 100 76 140 168 26251

15m 14700 194 1200 2000 17000 400 600 115 100 76 168 306 40300

Nominal 
Height

Base  
Diameter

Base 
Height

Planting 
Depth

Overall  
Length

Door to 
Ground

Door 
Opening
Length

Door 
Opening
Width

Spigot 
Length

Spigot 
Diameter

Shaft 
Diameter

Weight
kg

Bending
Moment

(ULS) Nm

description A B C D E F G H I J K

8m 7400 194 1200 1200 8800 400 600 115 200 127 139.7 125 22610

10m 9400 194 1200 1500 11100 400 600 115 200 152.4 168.3 208 39131

12m 11400 194 2500 1700 13300 1000 600 115 200 152.4 168.3 295 41585

stepped steel - CityMax Large only

 

post top

twin head

Note: For Terrain Category 2 locations LMZ, HVZ & HEZ
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https://twitter.com/HolophaneEurope
https://www.linkedin.com/company/holophane-europe-ltd
https://www.youtube.com/user/HolophaneEuropeLtd


https://www.holophane.co.uk/ T +44 (0)1908 649 292

F +44 (0)1908 367 618

F Intl +44 (0)1908 363 789

E info@holophane.co.uk

Holophane Europe Limited

Bond Avenue, Milton Keynes

Buckinghamshire MK1 1JG

United Kingdom

18
  

 

For columns supplied with optional flange base Holophane 

offers two types of foundation bolts.

Note: The material used for the bolts is Fe E500 grade steel, with yield 

strength 500 N/mm2 and minimum UTS 550 N/mm2.

HEL.FS1  M18 Bolts (FS1) x 400 mm long

HEL.FS2  M24 Bolts (FS2) x 820 mm long

.FS1 .FS2

www.holophane.co.uk T  +44 (0) 1908 649292  

F  +44 (0) 1908 367618  

F  Intl +44 (0) 1908 363789

E  info@holophane.co.uk

Holophane Europe Limited  

Bond Avenue, Milton Keynes, 
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Controlux Air Gateway
The Controlux Gateway is a state-of-the-art network interface device which 
synchronizes Controlux outdoor lighting controllers and the lighting management 
software (CityManager or similar third-party software).

The Gateway has an in-built radio module for wireless network configuration, 
commissioning, and maintenance. It can reliably communicate with a large number 
of devices spread across large distances. In-built smart monitoring tools notify users 
about the status of the luminaires and the network (via CityManager or other software). 

Several Internet connectivity options offer robustness and flexibility to the end-
customer. Furthermore, it supports the industry-standard protocols allowing for an 
easy integration with other systems and networks.  

The Gateway encloses advanced industrial components for optimized performance 
worldwide. 

Controlux Air 
Gateway

hardwear

integrated product
• In-built power supply, 2.4 GHz wireless

network communication, server
communication (SIM-card, Ethernet,
Wi-Fi). SIM-card provided by Tvilight with
worldwide coverage, or by customer himself
(requires 1GB monthly data subscription)

input voltage
• Universal 85 – 264 VAC, 50/60 Hz

power consumption
• <8W (average)

processor
• High-performance industrial grade dual-

core ARM Cortex-A9 CPU, 1 GHz

data storage
• Micro SD-card

real-time clock
• Battery-backed RTC

electrical protection
• Class II: overload, short circuit, and

overtemperature protection

electrical safety
• Galvanic isolation between high-voltage and

low-voltage terminals

operating conditions
• -20 °C to +60 °C, 20% to 90%, Rh non-

condensing

antenna
• Integrated internally for 2.4 GHz wireless

and Wi-Fi

connectors
• 1x Ethernet port (10/100, RJ45)
• 1x USB 2.0 connector (high speed)
• 1x micro SD-card slot (max. 32 GB)
• 1x push insert for a standard SIM-card bay

(25 mm x 15 mm)
• 2-pin power connector
• 2x uFL antenna connector (2.4 GHz

wireless, Wi-Fi)
• 1x SMA-F antenna connector (2G/3G

modem)

product mounting options
• Pole mounting, wall mounting, or inside the

cabinet

housing
• IP65, fireproof (UL94VO) housing

dimension
• 230 mm x 130 mm x 90 mm

manufacturing
• ISO 9001: 2008, Made in Europe

certification
• RoHS, CE, EN301489-1/3, EN61547,

EN55015, EN300328, EN60950
• RF Transceiver compliant with US (FCC),

Canadian (IC), European (ETSI), and
Japanese (Telec) standards

specifications

Datasheet
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internet communication

server communication
• 2G GSM/ GPRS/ EDGE quad-band,
• 3G six-band UMTS/ HSPA
• Additional Ports: Ethernet and WiFi

network security
• 128 AES, WebSocket (with SSL) and VPN
• Multilayer security with end-to-end

encryption
• Dual protection for messages between

devices and Gateway
• Certificate-based secure WebSocket and

VPN connection

functions
• Real-time monitoring of devices

and network
• Several Internet connectivity options

(Ethernet, Wi-Fi and GSM) and automatic
connectivity selection

• Automatic recovery for mobile connection
• SNTP time-sync between Gateway and

devices
• Regular logging of the system operation

(selectable time interval)
• Real-time connection between Gateway

and DigiHub
• Remote debugging of Gateway and devices
• Over-the-air update for Gateway and

devices (software and firmware)
• Local intelligence for reliability and faster

response time

over-the-air update
• Configurations and software can be

updated remotely, ensuring an up-to-date
network infrastructure

remote monitoring
• CityManager (or third-party software)

enables remote management, monitoring,
control, and configuration of luminaires on
individual and group level.

wireless communication

wireless network
• 2.4 GHz IEEE 802.15.4
• Self-forming, self-healing, user-configurable

wireless network
• +10 dBM max. receiver sensitivity
• Up to 1 km open field range
• Up to 250 kbps RF data rate

device to gateway ratio
• 200:1

product compatibility
• Plug-and-play compatibility with Controlux

Air enabled luminaires and motion sensors

specifications (continued)

230mm

Model X (External Wireless Motion Sensor)

90mm

130mm
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features

• Revolutionary outdoor motion sensor with an in-built wireless lighting controller

• On-demand dynamic lighting thanks to advanced human detection technology

• Heatmaps to track occupancy levels and traffic intensity in the area

• Plug-and-play installation

• Universal lamp compatibility

• Energy Monitoring

• In-built real-time clock with a back-up battery, AstroClock

• Fully controllable through Controlux Air CityManager

• Open interfaces for third-party compatibility

• Fail-proof: three-level back-up system

External Wireless Motion Sensor
The Controlux Air standalone motion sensor is a revolutionary integrated wireless 
motion sensor for the presence-based monitoring and control of outdoor lighting. 	
The product is compatible with both conventional and new luminaires (such as LED).

The motion sensor delivers on-demand dynamic lighting, making the lights adjust 
their brightness based on the presence of pedestrians, bicycles, and cars. As a 
result, the lights automatically dim down during the off-peak hours when there 
is nobody in the vicinity. Upon detection of the human presence, all lights in the 
surrounding area return to the brightness levels previously defined by the user. 
Dynamic lighting reduces energy consumption by up to 80% without compromising 
public safety and citizen comfort. 

The in-built monitoring tools notify users (via CityManager) about the lighting-
related faults such as a luminaire or driver failure. This greatly reduces the 
need for expensive visual inspections and enables a reduction of operation and 
maintenance costs.

Datasheet

CTA.CTS.08

https://www.facebook.com/HolophaneEurope/
https://twitter.com/HolophaneEurope
https://www.linkedin.com/company/holophane-europe-ltd
https://www.youtube.com/user/HolophaneEuropeLtd


https://www.holophane.co.uk/ T +44 (0)1908 649 292

F +44 (0)1908 367 618

F Intl +44 (0)1908 363 789

E info@holophane.co.uk

Holophane Europe Limited

Bond Avenue, Milton Keynes

Buckinghamshire MK1 1JG

United Kingdom

Holophane Europe Limited. Bond Avenue, Bletchley, Milton Keynes MK1 1JG  United Kingdom
Telephone: +44 ( 0 )1908 649292   UK Fax: +44 ( 0 )1908 367618   International Fax: +44 ( 0 )1908 363789
E-mail: info@holophane.co.uk   www.holophane.co.uk

September 2017

Product
• Motion detection sensors, wireless

communication, and lighting control 
integrated into one product for a simple 
plug-and-play installation. Includes a 5,5 m 
pre-connected power and control cable.

Motion detection
• Detects pedestrians, cyclists, and cars

(range: 4-120 km/h)
• Range: up to 15 m on each side, 9 m in

front, 3 m behind 
• Angle: >270 ° (depends on pole diameter)
• Triggering of 1-10 neighboring lamps upon

detection (user-configurable)

Input voltage
• 230 VAC (PR150868) or 115 VAC

(PR151116), 50/60 Hz (normal power grid)

Power consumption
• <3W

DALI loads
• Max.3

Dimming control
• 1-10 V or DALI (isolated for safety)

Surge protection
• 110 joules (6 Ka), 12 kV combination wave

Controller
• ARM Cortex-M3 CPU

Electrical protection
• Class II: overload, short circuit, and

overtemperature protection

Electrical safety
• Galvanic isolation between high-voltage and

low-voltage terminals

Operating conditions
• -20 °C to +70 °C ambient, 20% to 90%, Rh

non-condensing

Product mounting
• On the pole. Recommended mounting

height 5 m above the ground

Housing
• IP65, weatherproof and fireproof

Antenna
• Integrated Internally

Dimensions
• 100 mm x 125 mm x 95 mm
• ± 10° adjustable mounting plate to

accommodate for pole tilts

Product compatibility
• Direct wireless communication with

Controlux Air node and Gateway,
communication with CityManager—
through Gateway

• Compatibility with conventional (PLL, HID,
HPS) and new (LED) luminaires

wireless communication
• 2.4 GHz IEEE 802.15.4 self-forming, self-

healing wireless network
• +10 dBm max. transmit power, -98 dBm

max. receiver sensitivity
• Up to 1 km open field range
• Up to 250 kbps microcontroller RF

data rate
• 32-bit microcontroller, 64 kB Flash and

16 kB RAM

network security
• 128 AES
• Multi-layer security with end-to-end

encryption

over-the-air update
• Configurations and software can be

updated remotely, ensuring an up-to-date
network infrastructure

server communication
• via Gateway

device to gateway ratio
• 200:1

remote monitoring
• Via CityManager or similar third-party

management software. CityManager
enables remote management, monitoring,
control, and configuration of lamps on
individual and group level.

safety mode
• Auto-safe: in a case of Gateway failure,

all lamps go back to the highest pre-
programmed level of brightness. In a case
of the controller failure, the lamp goes back
to the 100% brightness.

certification
• RoHS, CE, EN301489-1/3, EN61547,

EN55015, EN300328, EN60950,
EN550121-5

• RF transceiver compliant with US (FCC),
Canadian (IC), European (ETSI), and
Japanese (Telec) standards

manufacturing
• ISO 9001:2008, Made in Europe

lamp switching capacity
• 2400 VA (Relay),16A max. current

astroclock
• Battery-backed real-time clock;

AstroClock feature
• Able to switch on/off the lamps at sunset/

sunrise and adjust them seasonally
• (Summer-Winter time).
• Eliminates the need for conventional

photocell

specifications

125mm

External Wireless Motion Sensor

95mm

100mm
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features

• Override commands issued via the Controlux Air wireless network

• Remote management and control via CityManager and third-party software

• Advanced dimming and adaptive lighting schedules

• Able to interface with third party systems

• Automatic failure and status reports via CityManager

• Plug-and-play installation

UNIVERSAL INTERFACE DEVICE

The Universal Interface Device enables the user to use a switch as an override 
device. 

The Universal Interface Device supports seamless communication with other 
Controlux devices/products, such as Motion Sensor and Gateway, and can be 
managed remotely via Controlux Air CityManager. 

The CTA.UID can fit into several user applications where an override of a standard 
lighting profile is desired, such as emergency conditions or a temporary change of the 
lighting levels.

The override switch (supplied by others) can be installed remotely as far as there is a 
valid and safe electrical connection to the CTA.UID.

Datasheet

CTA.UID

https://www.facebook.com/HolophaneEurope/
https://twitter.com/HolophaneEurope
https://www.linkedin.com/company/holophane-europe-ltd
https://www.youtube.com/user/HolophaneEuropeLtd


https://www.holophane.co.uk/ T +44 (0)1908 649 292

F +44 (0)1908 367 618

F Intl +44 (0)1908 363 789

E info@holophane.co.uk

Holophane Europe Limited

Bond Avenue, Milton Keynes

Buckinghamshire MK1 1JG

United Kingdom

Holophane Europe Limited. Bond Avenue, Bletchley, Milton Keynes MK1 1JG  United Kingdom
Telephone: +44 ( 0 )1908 649292   UK Fax: +44 ( 0 )1908 367618   International Fax: +44 ( 0 )1908 363789
E-mail: info@holophane.co.uk   www.holophane.co.uk

January 2020

product
• In-built wireless communication, lighting

control, and external sensor interface
• Model B: 5.5 m pre-connected power cable

for ease of installation

input voltage
• 230 VAC (Model A PR151083 - Model B

PR161195) or
• 115 VAC (Model A PR151115 - Model B

PR161196), 50/60 Hz (normal power grid)

wireless control
• Remote on/off/dimming
• Grouped Scheduling

power consumption
• <2W

surge protection
• 110 joules (6 Ka)
• 12 kV combination wave

controller
• ARM Cortex-M3 CPU

electrical safety
• Galvanic isolation between high-voltage and

low-voltage terminals

operating conditions
• -20 °C to +70 °C ambient
• 20% to 90%, Rh non-condensing

housing
• IP65

antenna
• External antenna

dimensions
• 230mm x 130 mm x 90 mm

product compatibility
• Direct wireless communication with

Controlux Air and Gateway, communication
with CityManager—through Gateway

external sensor integration
• I²C interface to connect third-party external

sensors

wireless communication
• 2.4 GHz IEEE 802.15.4 self-forming,

self-healing wireless network
• +10 dBm max. transmit power, -98 dBm

max. receiver sensitivity
• Up to 1 km open field range
• Up to 250 kbps microcontroller RF data rate
• 32-bit microcontroller, 64 kB Flash and

16 kB RAM

network security
• 128 AES
• Multi-layer security with end-to-end

encryption

over-the-air update
• Configurations and software can be

updated remotely, ensuring an up-to-date
network infrastructure

device to gateway ratio remote monitoring
• 200:1

safety mode
• Via CityManager or similar third-party

management software. CityManager
enables remote management, monitoring,
control, and configuration of lamps on
individual and group level.

certification
• Auto-safe: in a case of Gateway failure,

all lamps go back to the highest pre-
programmed level of brightness. In a case
of the controller failure, the lamp goes back
to the 100% brightness.

• RoHS, CE, EN301489-1/3, EN61547,
EN55015, EN300328, EN60950,
EN550121-5

• RF transceiver compliant with US (FCC),
Canadian (IC), European (ETSI), and
Japanese (Telec) standards

manufacturing
• ISO 9001:2008, Made in Europe

specifications
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Lumen data is considered to be representative of the configuration shown, and may vary, with a tolerance on flux of +/- 7% (typical of LED manufacturer’s

data) and luminaire power of +/- 5%.

The specifications of the Holophane luminaires represents typical values. All descriptions, illustrations, drawings and specifications in the Holophane

catalogue, Datasheets and website represent only general particulars of the goods to which they apply and shall not form part of any contract. The

company reserves the right to change specifications at its discretion without prior notification or public announcement.

https://www.facebook.com/HolophaneEurope/
https://twitter.com/HolophaneEurope
https://www.linkedin.com/company/holophane-europe-ltd
https://www.youtube.com/user/HolophaneEuropeLtd


���� ���� �� ����� ����
�
�
�������������
������

�� !"�#$!%&%� '���('
)*�*+,�(*��-�-�*�

�&.$�/� -�����012(32

�&.$���4� 
�+-�5�6,
)����-�'�-)��7���)5*,���6�7����*��('����*�,5

�&.$���$&� �8�38�032

��$�9:;� ��������
������

�&.#%<=$<: � �7�&%<&.����!>< �<%&

��>=���$�9:;� �
���

��>=� �*������000��7�000?

��>=��!$=!$� �:$�9�9!>< �<%&��!>& .���02@@�@A��4.:9!$&�=B:$:>&$%C�D

- =!$���$$�;&� ��@

�!>< :!.��=& < ;� ,&#$� ;9&�E���3@FA����3��G�FH

��I��J� �@A��1�1��$�':%<K: $�9���2�1LA�M&%$<#�9��20L

,:�JN�C��9�..� �'�,�A��5(*�-M

D�&.$�4�.&J�: ��4.:9!$&�=B:$:>&$%C�NB&%&�9�>=�9!>& .O9!>& .�$:$�9�
D�!$:""��9�..<"<#�$<:�� J�&""<#<& #C�#�  :$�4&�=%:=&%9C�#�9#!9�$&J�":%��4.:9!$&�=B:$:>&$%C�

M<.!�9�(B:$:>&$%<#��::9�3������#:=C%<;B$��0��A�
#!<$C�6%� J.��<;B$< ;�
�B<.�(B:$:>&$%<#�%&=:%$�B�.�4&& �;& &%�$&J�!.< ;�>&$B:J.�%&#:>>& J&J�4C�$B&�-*�)
����9#!9�$<: .��%&�4�.&J�:�(B:$:>&$%<#�J�$��=%:P<J&J
4C�$B&�>� !"�#$!%&%A�� J�$B&��##!%�#C�:"�$B<.�(B:$:>&$%<#�%&=:%$�<.�J&=& J& $�: �$B&��##!%�#C�:"�$B&�J�$��=%:P<J&J��* J7!.&%�& P<%: >& $
� J��==9<#�$<: �E< #9!J< ;A�4!$� :$�9<><$&J�$:A�P:9$�;&�P�%<�$<: �� J�J<%$��##!>!9�$<: H�#� �#�!.&��#$!�9�(B:$:>&$%<#�=&%":%>� #&�$:�J<""&%�"%:>
$B&�=&%":%>� #&�#�9#!9�$&J�!.< ;�$B&�J�$��=%:P<J&J�4C�$B&�>� !"�#$!%&%���B<.�%&=:%$�<.�=%:P<J&J�N<$B:!$�N�%%� $C��.�$:��##!%�#CA
#:>=9&$& &..A�%&9<�4<9<$C�:%�:$B&%N<.&��- � :�&P& $�N<99�
#!<$C�6%� J.��<;B$< ;�4&�%&.=: .<49&�":%�� C�9:..�%&.!9$< ;�"%:>�� C�!.&�:"�$B<.�%&=:%$�

-�����012(32
M-�+
��('����*�,-����� (
�*�3�����

Type AW



���� ���� �� ����� ����
�
�
�������������
������

�� !"�#$%& �'$%%!()

*+,- �./-,01��./2,324-

56�5 �7558�8 9�:1

56�5 87�59�8 ;8�81

56�5 �57�8��9 �9�91

�5695�57�;<�9 <5�;1

856;55:7<<��� �;1

956;�5 5�555 51

5695 �578::�: ;551

956;:5 5�555 51

56;:5 �578::�: ;551

#$%&=��&(���&

*+,- �./-,0�1��+>3?��*+,- �./-,01��+>3?

56;5�� �:<�� ;��1��956;55�� 5�555 51

;56�5��;7�85�< ���1��;556;;5�� 5�555 51

�56�5���7;<;�9 <��1��;;56;�5�� 5�555 51

�56�5���7�5;�9 8�91��;�56;�5�� 5�555 51

�56<5���7:;��� ;;�:1��;�56;�5�� 5�555 51

<56�5��:7����9 �5�<1��;�56;<5�� 5�555 51

�5685��;;7:���� �9�;1��;<56;�5�� 5�555 51

856:5��87<�;�9 ;:�<1��;�56;85�� 5�555 51

:5695��;75;5�� ��<1��;856;:5�� 5�555 51

��!@A!)�'$%%!()

�20>42B.>2+,� �CDE�FG7��H�I�

J3K��L7�95��-M�G-4>� 5�555

J3K��L7�:5�>+�N95��-M� �7:�:�:

��./-,0 1��3/O

�+P,P34L��>4-->��2L-��;7:�8�� 8:�;1

�+P,P34L�H+.0-��2L-�:79<5�� �;�91

�+P,P34L��+>3?��578::�5 ;551

QOP34L��>4-->��2L-� 5�555 51

QOP34L�H+.0-��2L-� 5�555 51

QOP34L��+>3?� 5�555 51

�+>3?��./-,0��578::�5 ;551

#�'��!R"&

S�T��!UV W SX�Y��Z�Y�T[

\�(A!(@�#VW]U �./-,0���./-,0�1

�+P̂56�5_��7����� <�81

J-L2./̂�56�5_�;�75���; �9��1

H2M̀ �̂56:5_�;�78�<�� �;�;1

G-4a�H2M̀ :̂5695_� �8��� ;�81

S!bc�#VW]U

�+P̂56�5_�;7�8��� ��;1

J-L2./̂�56�5_� �7�98�< ;5�<1

H2M̀ �̂56:5_��7��<�5 ��<1

G-4a�H2M̀ :̂5695_� ����< 5�:1

�d"VW]U

�+P̂956;55_� 5�555 51

H2M̀ ;̂556;:5_� 5�555 51

�(!dd&@�#VW]Ue 5�: 51

F�����5<8D;8
GF�Q
��DH���JE�IF����� D
�E�������



��������������	��
���	����
�
�
�������������
������

������� !"#!
$��%
��"&���'(�)������� "
�(�������



��������������	��
���	����
�
�
�������������
������

��� !"����#"!�$��%&!��

� ' () �) �) �) )) �) *) +) ,' (') (() (�) (�) (�) ()) (�) (*) (+'

' )(,( )(,( )(,( )(,( )(,( )(,( )(,( )(,( )(,( )(,()(,()(,()(,()(,()(,()(,()(,()(,()(,(

) )�() )��� )��' )�(( )(,( )(+� )(,, )��� )��, )���)���)(''�,���,(��+*��+���+(��+''�*++

(' )�*� )�'� )�+( )��� )�*) )��� )(+� )�'� )�*( )�,')'�*�,'+�*�,��+(��)'��)'��)'���'��((

() )�+' )��) )��+ )��� )��� )�,) )��� )��' )�,, )�*()')'�+����*(�)�������,(��*()��'*�)+'

�' )�,� )�+� )�+( )�)' )��� )�+( )��� )�,, )��) )�(,�,,��*)���+*���+�(*(�,'*�+'��**)�*)+

�) ),,* ),�* )+'� )�)� )��� )*�( )�)� )��� )��( )�*(�,*)���+��**�,�(��)���(���)���+���*�

�' �))) �)�� ���) ��'� �''( ),�, ),�, )�() ))�� )�(+�,,��+'��'���*'���,,�),(�)*(���,���)

�) *(*� *()� *'+� �,*' ��*, ���, �'�' )+�( )**, )+,��*,���*(�,(���+*��'(�'���)�+�+)+�+),

�' +�,) +'�, *,�� *�** *�+, �+�) ���) �(�+ �''� �()��(+��,+��*+)���,�*(����*�,�����)���*

�)('(�+('')� ,*++ ,��� +++) +��, *�)( �+*� �)*� �������+�*+'�����������,���,�'��������*�

)'(���)(�**�(�*'*(��*)(('+,('''( +,)� *+�� **�� **'��',���+*������',�'���'+����(�����(,'

))(+(��(+,�)(+�))(�,((()��((��,�((�++ ,�(' ,)'� ,(�+��*���*,��(��*)+��'*�()���',���(��*(

�'(,,')�(��(��,'(�((�((,+*�(+���()'��((*')((+,,(')()��',�++(�))'��(*�)(�)�,,)�**�*+���+�

�)�'*)'��*(��)*+(��)),��,*���*,�(,')+(��'+(�,�)(()(+�(((�)����(��)���*+(�����)''��'���)*

*'(+�)�����,�+'(*�*��'��)(,���')(*���(',))('',* *,*((,(*(,**��*���,(��'+�(*+�(*,�'+)�'��

*) ,�(�(���'�',)����',(,**(())', **�, �,�� ���, (+��(�(�(�(��'),�'�,(�*)(�*'(�((()�(()''

+' (�)) �(,� �+�) �+�, �,�) �,'' ��+� ��,' ()�� ('�)('�+((�,(*'((�*'(��,((��('�� ,�* ,',

+) �'* ��( +�( ('�* (�,� (�'� (��+ ())) ('(� �,( )** +,, +*� *(* �,� ��+ �*, �', �))

,' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '

,) ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '

('' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '

(') ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '

((' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '

(() ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '

(�' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '

(�) ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '

(�' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '

(�) ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '

(�' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '

(�) ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '

()' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '

()) ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '

(�' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '

(�) ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '

(*' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '

(*) ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '

(+' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '

-�����')*.(*
/-�0
��.1���23�4-������ .
�3�������



���� ���� �� ����� ����
�
�
�������������
������

�� !"�#$!%&%� '���('
)*�*+,�(*��-�-�*�

�&.$�/� -������01(22

�&.$���3� 
�+-�4�5,
)����-�'�-)��6���)4*,���5�6����*��('����*�,4

�&.$���$&� �7�27��21

��$�89:� ��������
������

�&.#%;<$;9 � �6�&%;&.����!=; �;%&

��=<���$�89:� �
���

��=<� �*�����������6����>

��=<��!$<!$� �9$�8�8!=; �;%&��!=& .�����?@�AB��3.98!$&�<C9$9=&$%D�E

- <!$���$$�:&� �?�

�!=; 9!.��<& ; :� ,&#$� :8&�F���2?GB����2��@AGH

��I��J� ��B2�?����$�'9%;K9 $�8���1�0LB�M&%$;#�8��1�L

,9�JN�D��8�..� �'�,�B��4(*�-M

E�&.$�3�.&J�9 ��3.98!$&�<C9$9=&$%D�NC&%&�8�=<�8!=& .O8!=& .�$9$�8�
E�!$9""��8�..;";#�$;9�� J�&"";#;& #D�#�  9$�3&�<%9<&%8D�#�8#!8�$&J�"9%��3.98!$&�<C9$9=&$%D�

M;.!�8�(C9$9=&$%;#��998�2����A�#9<D%;:C$�����B�
#!;$D�5%� J.��;:C$; :�
�C;.�(C9$9=&$%;#�%&<9%$�C�.�3&& �:& &%�$&J�!.; :�=&$C9J.�%&#9==& J&J�3D�$C&�-*�)
����8#!8�$;9 .��%&�3�.&J�9�(C9$9=&$%;#�J�$��<%9P;J&J
3D�$C&�=� !"�#$!%&%B�� J�$C&��##!%�#D�9"�$C;.�(C9$9=&$%;#�%&<9%$�;.�J&<& J& $�9 �$C&��##!%�#D�9"�$C&�J�$��<%9P;J&J��* J6!.&%�& P;%9 =& $
� J��<<8;#�$;9 �F; #8!J; :B�3!$� 9$�8;=;$&J�$9B�P98$�:&�P�%;�$;9 �� J�J;%$��##!=!8�$;9 H�#� �#�!.&��#$!�8�(C9$9=&$%;#�<&%"9%=� #&�$9�J;""&%�"%9=
$C&�<&%"9%=� #&�#�8#!8�$&J�!.; :�$C&�J�$��<%9P;J&J�3D�$C&�=� !"�#$!%&%���C;.�%&<9%$�;.�<%9P;J&J�N;$C9!$�N�%%� $D��.�$9��##!%�#DB
#9=<8&$& &..B�%&8;�3;8;$D�9%�9$C&%N;.&��- � 9�&P& $�N;88�
#!;$D�5%� J.��;:C$; :�3&�%&.<9 .;38&�"9%�� D�89..�%&.!8$; :�"%9=�� D�!.&�9"�$C;.�%&<9%$�

-������01(22
M-�+
��('����*�,-����� (
�*�2�����

Type B1



��������������	��
���	����
�
�
�������������
������

�� !"�#$%& �'$%%!()

*+,- �./-,01��./2,324-

�5�� �6�7��8 9�71

�5�� :69�;�7 ;8�81

�5<� ;<6<88�� �9�91

<�59� ;<68;��� :��;1

8�5;�� 86����9 �;1

9�5;�� ����� �1

�59� ��6�79�< ;��1

9�5;7� ����� �1

�5;7���6�79�< ;��1

#$%& =��&(��� &

*+,- �./-,0�1��+>3?��*+,- �./-,01��+>3?

�5;��� �98�� ;��1��9�5;���� ����� �1

;�5����;6;�;�9 ���1��;��5;;��� ����� �1

��5����;68<;�< :��1��;;�5;���� ����� �1

��5�����6<�;�; 8�91��;��5;���� ����� �1

��5:����69���< ;;�71��;��5;���� ����� �1

:�5<���<67���7 ���:1��;��5;:��� ����� �1

<�58���968;;�: �9�;1��;:�5;<��� ����� �1

8�57���<6;8��7 ;7�:1��;<�5;8��� ����� �1

7�59��� 7�8�; ��:1��;8�5;7��� ����� �1

��!@A!)�'$%%!()

�20>42B.>2+,� �CDE�FG6��H�I�

J3K��L6�9���-M�G-4>� �����

J3K��L6�7��>+�N9���-M� �69:��7

��./-,0 1��3/O

�+P,P34L��>4-->��2L-��<6�<;�9 87�;1

�+P,P34L�H+.0-��2L-�86��<�9 �;�91

�+P,P34L��+>3?���6�77�7 ;��1

QOP34L��>4-->��2L-� ����� �1

QOP34L�H+.0-��2L-� ����� �1

QOP34L��+>3?� ����� �1

�+>3?��./-,0���6�77�7 ;��1

#�'��!R"&

S�T��!UV W SX�Y��Z�Y�T[

\�(A!(@�#VW]U �./-,0���./-,0�1

�+P̂�5��_�;69;��9 :�81

J-L2./̂��5<�_�9678��7 �9�<1

H2M̀ <̂�57�_�;�68���; �;�;1

G-4a�H2M̀ 7̂�59�_� ::��; ;�81

S!bc�#VW]U

�+P̂�5��_�;6�8��� ��;1

J-L2./̂��5<�_� �6:;8�9 ;��:1

H2M̀ <̂�57�_��6;<:�� <�:1

G-4a�H2M̀ 7̂�59�_� �8��7 ��71

�d"VW]U

�+P̂9�5;��_� ����� �1

H2M̀ ;̂��5;7�_� ����� �1

�(!dd&@�#VW]Ue ��8 �1

F������:8D;;
GF�Q
��DH���JE�IF������ D
�E�������



��������������	��
���	����
�
�
�������������
������

�������� !""
#��$
��!%���&'�(������� !
�'�������



��������������	��
���	����
�
�
�������������
������

��� !"����#"!�$��%&!��

� � '( �( �( �( (( )( *( +( ,� '�( ''( '�( '�( '�( '(( ')( '*( '+�

� ���, ���, ���, ���, ���, ���, ���, ���, ���,���,���,���,���,���,���,���,���,���,���,

( ��), ��,� ��+' ��)) ���, ���( ��() ��*� ��+���+���*)�'*(��)(�����,+,�,()�,�,�,�,�,',

'� ��,, ���� ���( ��)� ��'+ ��*) ���� ��)� ��'(���'�'�+��'*�,���+���+�*�+�*�+�*�*,+�**�

'( ���� ��)* ��,� ��)� ��*� ���( ��+� ��*� ���+��,*�'���,�*�+���*����)(���(���'�,(��,��

�� ��'( ���* ���( ��)' ��*� ��+* ��,' ���+ ��*)���)��++�+,'�(�,�,*+�(,)��+���,���*'��(*

�( �,�, �+(� �*(' �)�� �)�+ �)+� �)�* ��() ���*��*+��*��)���+�)��,,�'*��'�,�'*��',*�'+*

�� (�)) (�() (�*) (')' �,'� �+)� �+*� �(,) �(���(,,��++�''���*���'���'��'�'�'���'(��'�,

�( (+*� (+(( (*,, (*�) (�)* ('�* �,�) �**� �*�'�+�*�,�(�)**��+(�����'����,��+++�'(+�'(,

�� )+*� ))�( )�++ )�+( )��, ((,( (�(, (��� �,')(��)���(���'��+����'���'�)(+��'��(*��(*(

�( +�,� +��, +�'� *)�� *�*� )*), )�,, ()�) (�+�(��'�,*+��*)�'(+',',�'),�*�(���'�)(��))�

(�''���''�*(''��''��'� ,�** +'+* *��� )�'� )���)��)�(����������',*���,������)�*��+,����

(('�+(�'(�,�'('�*'�+��'�(*(''��) ,��� **�� ***,*�++�'+,�',�',*(��(*�,(������(�*�(�(��,)

)�')�,�'**�''+*�*'*��)')�)+'(��+'��,* ,(+' ,*��+)�+',*���(+��+*�)���),*���+��',�,')�)),

)('),+(',�''�''����'��',)�)',�**'()��'''�,''��',��+'*�+��,,�'�+�,')�,'��+�*���*'+++'+�*

*�'(�),',�('��,�����'(�'*�+��'��'���( +,)+ +�)()(�('(),')'+'+)��**)�'�('*+�'*+�'*�*')*�

*( *)�)'',*)'*'(�'+���')'+('�),) )��* ���� ',�)'�,(''(*''(,')+)'),�'�*''�)*'�','�)''��+

+� '',' '*,+ �'�, �,(� ���, �',� ��'� �),� '�+� +�* +(+ ,��'�,�'��,'�'� ,(' +�) *(, *��

+( ��� (�+ )++ +(* ''�' ''�, ''** '�*� +�, ��� �*� *�) *'� (+* ()* ('� �,� �(� �,'

,� � � � � � � � � � � � � � � � � � � �

,( � � � � � � � � � � � � � � � � � � �

'�� � � � � � � � � � � � � � � � � � � �

'�( � � � � � � � � � � � � � � � � � � �

''� � � � � � � � � � � � � � � � � � � �

''( � � � � � � � � � � � � � � � � � � �

'�� � � � � � � � � � � � � � � � � � � �

'�( � � � � � � � � � � � � � � � � � � �

'�� � � � � � � � � � � � � � � � � � � �

'�( � � � � � � � � � � � � � � � � � � �

'�� � � � � � � � � � � � � � � � � � � �

'�( � � � � � � � � � � � � � � � � � � �

'(� � � � � � � � � � � � � � � � � � � �

'(( � � � � � � � � � � � � � � � � � � �

')� � � � � � � � � � � � � � � � � � � �

')( � � � � � � � � � � � � � � � � � � �

'*� � � � � � � � � � � � � � � � � � � �

'*( � � � � � � � � � � � � � � � � � � �

'+� � � � � � � � � � � � � � � � � � � �

-������(*.''
/-�0
��.1���23�4-������ .
�3�������



���� ���� �� ����� ����
�
�
�������������
����������

� !"# $%"&'&� (���)(
*+�+,-�)+��.�.�+�

�'/%�0� .������12)33

�'/%�� 4� 
�,.�5��-
*����.�(�.*��6���*5+-�����6����+��)(����+�-5

�'/%�� %'� �3�� &���32

� % 789� ��������
����������

�'/$&:;%:8!� �6�'&:'/����"<:! :&'�=:%>�� $?��:9>%��>:'7@

� <;�� % 789� �
���

� <;� �+�����������6����A

� <;��"%;"%� �8%7�7"<:! :&'��"<'!/���1�1B�CD� 4/87"%'�;>8%8<'%&E�F

.!;"%�� %% 9'� �C�

�"<:!8"/��;'!:!9� -'$% !97'�G���3CHD����3��B1HI

� J��@� �3D3K��1� %�(8&:L8!% 7���2�KMD�N'&%:$ 7��1KM

-8 @= E��7 //� N+-5��(�-�D��5)+�...

F�'/%�4 /'@�8!� 4/87"%'�;>8%8<'%&E�=>'&'�7 <;�7"<'!/O7"<'!/�%8% 7�
F�"%8##��7 //:#:$ %:8!� !@�'##:$:'!$E�$ !!8%�4'�;&8;'&7E�$ 7$"7 %'@�#8&� 4/87"%'�;>8%8<'%&E�

N:/" 7�)>8%8<'%&:$��887�3����1�$8;E&:9>%�����D�
$":%E��& !@/��:9>%:!9�
�>:/�)>8%8<'%&:$�&';8&%�> /�4''!�9'!'& %'@�"/:!9�<'%>8@/�&'$8<<'!@'@�4E�%>'�.+�*
��� 7$"7 %:8!/� &'�4/'@�8!�)>8%8<'%&:$�@ %�;&8P:@'@
4E�%>'�< !"# $%"&'&D� !@�%>'� $$"& $E�8#�%>:/�)>8%8<'%&:$�&';8&%�:/�@';'!@'!%�8!�%>'� $$"& $E�8#�%>'�@ %�;&8P:@'@��+!@6"/'&�'!P:&8!<'!%
 !@� ;;7:$ %:8!�G:!$7"@:!9D�4"%�!8%�7:<:%'@�%8D�P87% 9'�P &: %:8!� !@�@:&%� $$"<"7 %:8!I�$ !�$ "/'� $%" 7�)>8%8<'%&:$�;'&#8&< !$'�%8�@:##'&�#&8<
%>'�;'&#8&< !$'�$ 7$"7 %'@�"/:!9�%>'�@ % �;&8P:@'@�4E�%>'�< !"# $%"&'&���>:/�&';8&%�:/�;&8P:@'@�=:%>8"%�= && !%E� /�%8� $$"& $ED
$8<;7'%'!'//D�&'7: 4:7:%E�8&�8%>'&=:/'��.!�!8�'P'!%�=:77�
$":%E��& !@/��:9>%:!9�4'�&'/;8!/:47'�#8&� !E�78//�&'/"7%:!9�#&8<� !E�"/'�8#�%>:/�&';8&%�

.������12)33
N.�,
��)(����+�-.����� )
�+�3�����

Type B1/BLS



��������������	��
���	����
�
�
�������������
����������

� !"#�$%&'!�(%&&")*

+,-. �/0.-12��/03-435.

�6�� �789:�� 8��82

�6�� ;79���: �8�;2

�69� 8;7����; ;<��2

9�6<� 8�79�:�� ���=2

:�68���7��9�� 88�:2

<�68�� ����� �2

�6<� �97�9<�= 8��2

<�68=� ����� �2

�68=��97�9<�= 8��2

$%&'!>��')�� !'

+,-. �/0.-1�2��,?4@��+,-. �/0.-12��,?4@

�68��� �=9�: 8�;2��<�68���� ����� �2

8�6����87�=��; ���2��8��688��� ����� �2

��6����879<9�8 9�;2��88�68���� ����� �2

��6�����7����; <��2��8��68���� ����� �2

��6;����79;;�� 8���2��8��68���� ����� �2

;�69���978=9�= ���:2��8��68;��� ����� �2

9�6:���:7;=8�8 �<�82��8;�689��� ����� �2

:�6=����7:�9�9 8��;2��89�68:��� ����� �2

=�6<��� �<<�9 8�82��8:�68=��� ����� �2

� "AB"*�(%&&")*

�31?53C/?3,-��DEF�GGG7�HFID��J�I�

K4L��M7�<���.N�H.5?� �����

K4L��M7�=��?,�O<���.N� �7��9�=

��/0.-1 2��40P

�,Q-Q45M��?5..?��3M.��87<;8�� =���2

�,Q-Q45M�J,/1.��3M.��7889�9 8;�=2

�,Q-Q45M��,?4@��97�9=�� 8��2

RPQ45M��?5..?��3M.� ����� �2

RPQ45M�J,/1.��3M.� ����� �2

RPQ45M��,?4@� ����� �2

�,?4@��/0.-1��97�9=�� 8��2

$�(��"S#'

T�U��"VW!X TY�Z��[�Z�U\

] )B")A�$WX̂ V �/0.-1���/0.-1�2

�,Q_�6��̀�87<���� :��2

K.M3/0_��69�̀�8�78���� �=�<2

J3Na_9�6=�̀�<7988�� �9�<2

H.5b�J3Na_=�6<�̀� �=��� 8�82

T"cd�$WX̂ V

�,Q_�6��̀�87����� ��=2

K.M3/0_��69�̀� �78�:�= =��2

J3Na_9�6=�̀� :8<�� ��=2

H.5b�J3Na_=�6<�̀� 89�9 ��82

�e#WX̂ V

�,Q_<�68��̀� ����� �2

J3Na_8��68=�̀� ����� �2

�)"ee'A�$WX̂ Vf 8�= �2

G������9:E88
HG�R
��EJ���KF�IG������ E
�F�������



��������������	��
���	����
�
�
�������������
����������

������� !"##
$��%
��"&���'(�)������� "
�(�������



��������������	��
���	����
�
�
�������������
����������

�� !"#����$#"�%��&'"��

� � () �) �) �) )) *) +) ,) -� (�) (() (�) (�) (�) ()) (*) (+) (,�

� �(*( �(*( �(*( �(*( �(*( �(*( �(*(�(*(�(*(�(*(�(*(�(*(�(*(�(*(�(*(�(*(�(*(�(*(�(*(

) ��() ���, ���) ��(� �(,- �(+) �(+,�(-��(-+�(-��(�����*�-���,+��,(,�+++�+)*�+�)�+�*

(� ��-+ ��(* ��,, ���) ��,� ���, �(,*�(-��������(���(�,�)�+(��*�)�)-+�),-�)+-�)*-�))�

() ��*� ��-- ��(� ��,� ��,( ��(� ���)��(���)*���)�-)*�+)(�)--��+��(+-�,++�+(-�*�+�),�

�� ��-( ��-) ��+� ��-, �)�* �)�- ��**��-��������*�,--�*)������*))����(-+-(,+�(,�+(,��

�) )(�* )�*) �-�+ �+�� �*-� �+(( �*(-��(*��)+��,,�,*+��)+�)(���(+(+�)(**-(*-((+��(+��

�� )*�� )*(� ))�* )�)� )�(- �,-) �,*-�)����)*�)���,)-�,�(�((((+**(+��(*�+(),+())(()�-

�) *(-) *()� *�)� )-�) )*�+ )()� �-(��+���*(-�*-*�*�(��)((-�((+�(()�((�,,(�(,(���(��(

�� +�(+ +��� *,** *)-� *�)* )*,, )��)�-*��,���,-+�(�,���,(,�-()��(�)+(���(��((�(,(�(�

�) ,-�+ ,+-* ,))) ,(�, +*,� +�*� *(��))-()�+�)�+*�*)�(,+�(*,*(�(�(�-�(��((��-(�+,(�*(

)�((,+�(��+�((,(�(�*(+ -�** ,�*- +���*�*�*���*(�,(-�-(+)�(�)�(�(((�*((��)(��) -,� -+�

))()+(+(*�(�()-�-(����(�-+�((��) -�+�+�-,+�,�+�(�(�((((+-((�)(())(�+- -(* +(, *�( *�)

*�(*,))(,��-(-�,�(+-,�(*,)�(�-,�((��(,�,-,�*)+��)(��)(��,(��- -** *() )+* )*- ))� )�-

*)(�-�*(*+,)��-����)),(,+(�(+((-(�+-,,-,+-���+),� -�� -,� ,,( �,� �-+ )�, )�) )�� �-+

+� �,-� *),-(���-(��)�(++)+()---((�((*-(-*�-��-)* -�� +�* �*+ �)+ �-� �(- �-� �), ��,

+) �(,+ ��(, ���� )()� )�*- +,++ �*(+�-+�(��* --+ )*) �+� ��+ ��� ��� ��- ��) (,, (,�

,� -�+ (�-( (+�) (,+� ���+ (-*) (,,,(+�� +-- )�* (-+ ((, -+ +� �, �) (, (� (�

,) ��� �)( �-- ��- �-- �-� �-� �)� �)� (�( (+ (( (� , , * � � �

-� � � � � � � � � � � � � � � � � � � �

-) � � � � � � � � � � � � � � � � � � �

(�� � � � � � � � � � � � � � � � � � � �

(�) � � � � � � � � � � � � � � � � � � �

((� � � � � � � � � � � � � � � � � � � �

(() � � � � � � � � � � � � � � � � � � �

(�� � � � � � � � � � � � � � � � � � � �

(�) � � � � � � � � � � � � � � � � � � �

(�� � � � � � � � � � � � � � � � � � � �

(�) � � � � � � � � � � � � � � � � � � �

(�� � � � � � � � � � � � � � � � � � � �

(�) � � � � � � � � � � � � � � � � � � �

()� � � � � � � � � � � � � � � � � � � �

()) � � � � � � � � � � � � � � � � � � �

(*� � � � � � � � � � � � � � � � � � � �

(*) � � � � � � � � � � � � � � � � � � �

(+� � � � � � � � � � � � � � � � � � � �

(+) � � � � � � � � � � � � � � � � � � �

(,� � � � � � � � � � � � � � � � � � � �

.������*+/((
0.�1
��/2���34�5.������ /
�4�������



���� ���� �� ����� ����
�
�
�������������
����
������

 !"#$!%&#'('� )���*)
+,�,-.�*,��/ /�,�

�(0&�1� /�2�33�3�4�5��- 34���

�(0&��!6� )���*)
+,�,-.�*,��/ /�,��*)��� ,�./���
7

�(0&��!&(� 3��8#9�3�34

�!&!9:;� ��������
����
������

�(0%'<=&<:"� �5�('<(0���5�
'(!�9#><"!<'(

�!>=��!&!9:;� �
���

�!>=� �,�����������#>("0

�!>=��#&=#&� �:&!9�9#><"!<'(��#>("0���??���@A�!60:9#&(�=B:&:>(&'C�D

/"=#&�E!&&!;(� ���

�#><":#0��=("<";� .(%&!";9(�����F��@GA�E�����@�G�

 !H��I� �3AJ@��@�!&�):'<K:"&!9���3�?LA�M('&<%!9��F3�?L

.:!IN!C��9!00� ,�/- A���*,�/M

D�(0&�6!0(I�:"�!60:9#&(�=B:&:>(&'C�NB('(�9!>=�9#>("0O9#>("0�&:&!9�
D�#&:$$��9!00<$<%!&<:"�!"I�($$<%<("%C�%!"":&�6(�=':=('9C�%!9%#9!&(I�$:'�!60:9#&(�=B:&:>(&'C�

M<0#!9�*B:&:>(&'<%��::9���3����%:=C'<;B&�3�34A�
%#<&C�7'!"I0��<;B&<";�
�B<0�*B:&:>(&'<%�'(=:'&�B!0�6(("�;("('!&(I�#0<";�>(&B:I0�'(%:>>("I(I�6C�&B(�/,�+
��!9%#9!&<:"0�!'(�6!0(I�:"�*B:&:>(&'<%�I!&!�=':P<I(I
6C�&B(�>!"#$!%&#'('A�!"I�&B(�!%%#'!%C�:$�&B<0�*B:&:>(&'<%�'(=:'&�<0�I(=("I("&�:"�&B(�!%%#'!%C�:$�&B(�I!&!�=':P<I(I��,"I5#0('�("P<':">("&
!"I�!==9<%!&<:"��<"%9#I<";A�6#&�":&�9<><&(I�&:A�P:9&!;(�P!'<!&<:"�!"I�I<'&�!%%#>#9!&<:"��%!"�%!#0(�!%&#!9�*B:&:>(&'<%�=('$:'>!"%(�&:�I<$$('�$':>
&B(�=('$:'>!"%(�%!9%#9!&(I�#0<";�&B(�I!&!�=':P<I(I�6C�&B(�>!"#$!%&#'('���B<0�'(=:'&�<0�=':P<I(I�N<&B:#&�N!''!"&C�!0�&:�!%%#'!%CA
%:>=9(&("(00A�'(9<!6<9<&C�:'�:&B('N<0(��/"�":�(P("&�N<99�
%#<&C�7'!"I0��<;B&<";�6(�'(0=:"0<69(�$:'�!"C�9:00�'(0#9&<";�$':>�!"C�#0(�:$�&B<0�'(=:'&�

/�2�33�3�4�5��- 34���
M/�-
��*)��� ,�./����� *
�,����2��

Type CW



��������������	��
���	����
�
�
�������������
����
������

 !"#$�%&'("�)&''#*+

�,-. �/0.-12��/03-435.

�67� �89::�; <�92

�6�� 98��=�: �;�;2

�6�� :8�9:�7 �;�72

��6=� <8�<7�; ;��:2

:�6��� �877:�9 9<2

=�6�9� ����� �2

�6=� �;8;���< ���2

=�6�<� ����� �2

�6�<��;8;���< ���2

%&'(">��(*� !"(

�,-. �/0.-1�2��,?4@���,-. �/0.-12��,?4@

�6���� ��:�� ��=2��=�6����� ����� �2

��69��� �99�9 9�:2�����6����� ����� �2

9�67��� :�<�9 ���2�����6�9��� ����� �2

7�6�����8�79�9 :�72���9�6�7��� ����� �2

��6;����8:<��; ���;2���7�6����� ����� �2

;�6����98<7:�� �<�72�����6�;��� ����� �2

��6:����8����7 9��:2���;�6����� ����� �2

:�6<���78;;��� 99�=2�����6�:��� ����� �2

<�6=��� :<��9 ;��2���:�6�<��� ����� �2

�!#AB#+�)&''#*+

�31?53C/?3,-� ��DE�FG8�HE�FIH

H4J��K8�=���.L�G.5?� �����

H4J��K8�<��?,�M=���.L� =8�����

��/0.-1 2��40N

�,O-O45K��?5..?��3K.��98;==�� <��92

�,O-O45K�P,/1.��3K.�98=���� �<�<2

�,O-O45K��,?4@��;8;���� ���2

INO45K��?5..?��3K.� ����� �2

INO45K�P,/1.��3K.� ����� �2

INO45K��,?4@� ����� �2

�,?4@��/0.-1��;8;���� ���2

%�)��#Q$(

R�S��#TU"V RW�X��Y�X�SZ

[!*B#*A�%UV\T �/0.-1���/0.-1�2

�,O��67��� :;��7 ��<2

H.K3/0�7�6�����8�;��� 9<�:2

P3L]���6<����8:�9�= �7��2

G.5̂�P3L]�<�6=��� �77�: ���2

R#_̀�%UV\T

�,O��67��� ;9��� 7��2

H.K3/0�7�6�����89=:�� <��2

P3L]���6<��� =7:�� �2

G.5̂�P3L]�<�6=��� �;��; �2

�a$UV\T

�,O�=�6����� ����� �2

P3L]����6�<��� ����� �2

�*#aa(A�%UV\Tb ��: �2

F�c�99�9�7�6��IH97���
GF�I
��DP���HE�dF������ D
�E�9��c��



��������������	��
���	����
�
�
�������������
����
������

 �!�""�"�#�$��%&"#���
' �%
��()���&*�+ ������ (
�*�#��!��



��������������	��
���	����
�
�
�������������
����
������

� !"#$ �� %$#�&��'(#��

� � �) *) +) �) )) �) ,) -) .� ��) ��) �*) �+) ��) �)) ��) �,) �-�

��))-�))-�))-�))-�))- �))- �))- �))-�))-�))-�))-�))-�))-�))-�))-�))-�))-�))-�))-

)�),-�),-�),-�)-��)-- �).� �).+ �)--�)-��),��))+�)+,�)�+�)�*��--��,����,���+����

���).+�).+�).,�������� ��*� ��*+ ��*������)--�)+,��.)���+��+.��*����.�+.*�+-+�+-+

�)������*���*)�������� ��-� ��-) ��,���+����*�)�.��)-�����+�*�*�,��-����,��*���*-

*��,*)�,�+�,�.�,*��,+� �,�� �,-+ �,)���)-�)..��,.�+.-�*����.����* ..����,��������

*)�..��.���.*��--.�-,� �--� �--. �-*����*�)--��*-�*+-���� .+- .,)����������++��+,

+�*++�*+�.**��**��*�** *��� *�*� �.�+��.����*�+)+��** -�� .�*��*���*���-.�**��**�

+)*,+**,��*��.*�+,*)�+ *+�� **�) *�))�,.����,�*�� -,, -�) .�.��.��*-��+,����,����

��+++�+*-�+**,+�,-+��- *,,* *)+� *+�.*����-�)��+) -�- -�����+��,����)��-���,����,

�)���*��)-+.*�+-�*+��- ++�� +�*� *,�**���*�..���� -�+��)����+��** .,+ .+- .+- .+-

)��..��.)��-+)��+��+-, ��,* +,*� +�)�*...*),��**� .).��)*��). .+� -�, ,,� ,�� ,�.

))),��)-��)-)�),+-)��� )��- ��)) �+,�+,�++��-�+����**��,,��). -+� ,�- ,+� ,*� ,*�

���*�)�)++�.�*�.).�--) �))+ ).,� )�*+�,��+-*-�*�,��+)���) .), ,�� ,++ ,�� �.� �..

�))�,+�*�),�.*-���-.-� -��. -��. ,��-��++���,���)��+���++ -�) �)* �). ��� ��+ ).,

,�+++.�*)+)�.,,+,-.,�����*���*)) ..��,,+,)+,* -). --� ,-. ��- ��+ )-) )�) ��. �)*

,) ��� -.��))�+�-*,)-����+��*-+)���+*,)�)�-)* ��* �.� )*. )+* )*. �+� +), ++. ++)

-� +,* �-+ �).����**�� ,�,+ -.++ ��),*,*���*, )*, ))� ��. �)* ��� +.� +,* **, �*)

-) �+, �.. *,� ��. �*, �-), *)++ ���+ )*+ *�* ++. �*, ��� ��+ ++� *,� �.) �� �

.� � � � � � � � � � � � � � � � � � � �

.) � � � � � � � � � � � � � � � � � � �

��� � � � � � � � � � � � � � � � � � � �

��) � � � � � � � � � � � � � � � � � � �

��� � � � � � � � � � � � � � � � � � � �

��) � � � � � � � � � � � � � � � � � � �

�*� � � � � � � � � � � � � � � � � � � �

�*) � � � � � � � � � � � � � � � � � � �

�+� � � � � � � � � � � � � � � � � � � �

�+) � � � � � � � � � � � � � � � � � � �

��� � � � � � � � � � � � � � � � � � � �

��) � � � � � � � � � � � � � � � � � � �

�)� � � � � � � � � � � � � � � � � � � �

�)) � � � � � � � � � � � � � � � � � � �

��� � � � � � � � � � � � � � � � � � � �

��) � � � � � � � � � � � � � � � � � � �

�,� � � � � � � � � � � � � � � � � � � �

�,) � � � � � � � � � � � � � � � � � � �

�-� � � � � � � � � � � � � � � � � � � �

/�0�**�*�+�1��23*+���
4/�2
��56���37�8/������ 5
�7����0��



���� ���� �� ����� ����
�
�
�������������
����
������

 !"#$!%&#'('� )���*)
+,�,-.�*,��/ /�,�

�(0&�1� /�2�33�3�4�5��- 34���

�(0&��!6� )���*)
+,�,-.�*,��/ /�,��*)��� ,�./���
7

�(0&��!&(� 3��8#9�3�34

�!&!9:;� ��������
����
������

�(0%'<=&<:"� �5�('<(0���5�
'(!�9#><"!<'(

�!>=��!&!9:;� �
���

�!>=� �,�����������#>("0

�!>=��#&=#&� �:&!9�9#><"!<'(��#>("0���??���@A�!60:9#&(�=B:&:>(&'C�D

/"=#&�E!&&!;(� ���

�#><":#0��=("<";� .(%&!";9(�����F��@GA�E�����@�G�

 !H��I� �3AJ@��@�!&�):'<K:"&!9���3�?LA�M('&<%!9��F3�?L

.:!IN!C��9!00� ,�/- A���*,�/M

D�(0&�6!0(I�:"�!60:9#&(�=B:&:>(&'C�NB('(�9!>=�9#>("0O9#>("0�&:&!9�
D�#&:$$��9!00<$<%!&<:"�!"I�($$<%<("%C�%!"":&�6(�=':=('9C�%!9%#9!&(I�$:'�!60:9#&(�=B:&:>(&'C�

M<0#!9�*B:&:>(&'<%��::9���3����%:=C'<;B&�3�34A�
%#<&C�7'!"I0��<;B&<";�
�B<0�*B:&:>(&'<%�'(=:'&�B!0�6(("�;("('!&(I�#0<";�>(&B:I0�'(%:>>("I(I�6C�&B(�/,�+
��!9%#9!&<:"0�!'(�6!0(I�:"�*B:&:>(&'<%�I!&!�=':P<I(I
6C�&B(�>!"#$!%&#'('A�!"I�&B(�!%%#'!%C�:$�&B<0�*B:&:>(&'<%�'(=:'&�<0�I(=("I("&�:"�&B(�!%%#'!%C�:$�&B(�I!&!�=':P<I(I��,"I5#0('�("P<':">("&
!"I�!==9<%!&<:"��<"%9#I<";A�6#&�":&�9<><&(I�&:A�P:9&!;(�P!'<!&<:"�!"I�I<'&�!%%#>#9!&<:"��%!"�%!#0(�!%&#!9�*B:&:>(&'<%�=('$:'>!"%(�&:�I<$$('�$':>
&B(�=('$:'>!"%(�%!9%#9!&(I�#0<";�&B(�I!&!�=':P<I(I�6C�&B(�>!"#$!%&#'('���B<0�'(=:'&�<0�=':P<I(I�N<&B:#&�N!''!"&C�!0�&:�!%%#'!%CA
%:>=9(&("(00A�'(9<!6<9<&C�:'�:&B('N<0(��/"�":�(P("&�N<99�
%#<&C�7'!"I0��<;B&<";�6(�'(0=:"0<69(�$:'�!"C�9:00�'(0#9&<";�$':>�!"C�#0(�:$�&B<0�'(=:'&�

/�2�33�3�4�5��- 34���
M/�-
��*)��� ,�./����� *
�,����2��

Type C1



��������������	��
���	����
�
�
�������������
����
������

 !"#$�%&'("�)&''#*+

�,-. �/0.-12��/03-435.

�67� �89::�; <�92

�6�� 98��=�: �;�;2

�6�� :8�9:�7 �;�72

��6=� <8�<7�; ;��:2

:�6��� �877:�9 9<2

=�6�9� ����� �2

�6=� �;8;���< ���2

=�6�<� ����� �2

�6�<��;8;���< ���2

%&'(">��(*� !"(

�,-. �/0.-1�2��,?4@���,-. �/0.-12��,?4@

�6���� ��:�� ��=2��=�6����� ����� �2

��69��� �99�9 9�:2�����6����� ����� �2

9�67��� :�<�9 ���2�����6�9��� ����� �2

7�6�����8�79�9 :�72���9�6�7��� ����� �2

��6;����8:<��; ���;2���7�6����� ����� �2

;�6����98<7:�� �<�72�����6�;��� ����� �2

��6:����8����7 9��:2���;�6����� ����� �2

:�6<���78;;��� 99�=2�����6�:��� ����� �2

<�6=��� :<��9 ;��2���:�6�<��� ����� �2

�!#AB#+�)&''#*+

�31?53C/?3,-� ��DE�FG8�HE�FIH

H4J��K8�=���.L�G.5?� �����

H4J��K8�<��?,�M=���.L� =8�����

��/0.-1 2��40N

�,O-O45K��?5..?��3K.��98;==�� <��92

�,O-O45K�P,/1.��3K.�98=���� �<�<2

�,O-O45K��,?4@��;8;���� ���2

INO45K��?5..?��3K.� ����� �2

INO45K�P,/1.��3K.� ����� �2

INO45K��,?4@� ����� �2

�,?4@��/0.-1��;8;���� ���2

%�)��#Q$(

R�S��#TU"V RW�X��Y�X�SZ

[!*B#*A�%UV\T �/0.-1���/0.-1�2

�,O��67��� :;��7 ��<2

H.K3/0�7�6�����8�;��� 9<�:2

P3L]���6<����8:�9�= �7��2

G.5̂�P3L]�<�6=��� �77�: ���2

R#_̀�%UV\T

�,O��67��� ;9��� 7��2

H.K3/0�7�6�����89=:�� <��2

P3L]���6<��� =7:�� �2

G.5̂�P3L]�<�6=��� �;��; �2

�a$UV\T

�,O�=�6����� ����� �2

P3L]����6�<��� ����� �2

�*#aa(A�%UV\Tb ��: �2

F�c�99�9�7�6��IH97���
GF�I
��DP���HE�dF������ D
�E�9��c��



��������������	��
���	����
�
�
�������������
����
������

 �!�""�"�#�$��%&"#���
' �%
��()���&*�+ ������ (
�*�#��!��



��������������	��
���	����
�
�
�������������
����
������

� !"#$ �� %$#�&��'(#��

� � �) *) +) �) )) �) ,) -) .� ��) ��) �*) �+) ��) �)) ��) �,) �-�

��))-�))-�))-�))-�))- �))- �))- �))-�))-�))-�))-�))-�))-�))-�))-�))-�))-�))-�))-

)�),-�),-�),-�)-��)-- �).� �).+ �)--�)-��),��))+�)+,�)�+�)�*��--��,����,���+����

���).+�).+�).,�������� ��*� ��*+ ��*������)--�)+,��.)���+��+.��*����.�+.*�+-+�+-+

�)������*���*)�������� ��-� ��-) ��,���+����*�)�.��)-�����+�*�*�,��-����,��*���*-

*��,*)�,�+�,�.�,*��,+� �,�� �,-+ �,)���)-�)..��,.�+.-�*����.����* ..����,��������

*)�..��.���.*��--.�-,� �--� �--. �-*����*�)--��*-�*+-���� .+- .,)����������++��+,

+�*++�*+�.**��**��*�** *��� *�*� �.�+��.����*�+)+��** -�� .�*��*���*���-.�**��**�

+)*,+**,��*��.*�+,*)�+ *+�� **�) *�))�,.����,�*�� -,, -�) .�.��.��*-��+,����,����

��+++�+*-�+**,+�,-+��- *,,* *)+� *+�.*����-�)��+) -�- -�����+��,����)��-���,����,

�)���*��)-+.*�+-�*+��- ++�� +�*� *,�**���*�..���� -�+��)����+��** .,+ .+- .+- .+-

)��..��.)��-+)��+��+-, ��,* +,*� +�)�*...*),��**� .).��)*��). .+� -�, ,,� ,�� ,�.

))),��)-��)-)�),+-)��� )��- ��)) �+,�+,�++��-�+����**��,,��). -+� ,�- ,+� ,*� ,*�

���*�)�)++�.�*�.).�--) �))+ ).,� )�*+�,��+-*-�*�,��+)���) .), ,�� ,++ ,�� �.� �..

�))�,+�*�),�.*-���-.-� -��. -��. ,��-��++���,���)��+���++ -�) �)* �). ��� ��+ ).,

,�+++.�*)+)�.,,+,-.,�����*���*)) ..��,,+,)+,* -). --� ,-. ��- ��+ )-) )�) ��. �)*

,) ��� -.��))�+�-*,)-����+��*-+)���+*,)�)�-)* ��* �.� )*. )+* )*. �+� +), ++. ++)

-� +,* �-+ �).����**�� ,�,+ -.++ ��),*,*���*, )*, ))� ��. �)* ��� +.� +,* **, �*)

-) �+, �.. *,� ��. �*, �-), *)++ ���+ )*+ *�* ++. �*, ��� ��+ ++� *,� �.) �� �

.� � � � � � � � � � � � � � � � � � � �

.) � � � � � � � � � � � � � � � � � � �

��� � � � � � � � � � � � � � � � � � � �

��) � � � � � � � � � � � � � � � � � � �

��� � � � � � � � � � � � � � � � � � � �

��) � � � � � � � � � � � � � � � � � � �

�*� � � � � � � � � � � � � � � � � � � �

�*) � � � � � � � � � � � � � � � � � � �

�+� � � � � � � � � � � � � � � � � � � �

�+) � � � � � � � � � � � � � � � � � � �

��� � � � � � � � � � � � � � � � � � � �

��) � � � � � � � � � � � � � � � � � � �

�)� � � � � � � � � � � � � � � � � � � �

�)) � � � � � � � � � � � � � � � � � � �

��� � � � � � � � � � � � � � � � � � � �

��) � � � � � � � � � � � � � � � � � � �

�,� � � � � � � � � � � � � � � � � � � �

�,) � � � � � � � � � � � � � � � � � � �

�-� � � � � � � � � � � � � � � � � � � �

/�0�**�*�+�1��23*+���
4/�2
��56���37�8/������ 5
�7����0��



���� ���� �� ����� ����
�
�
�������������
����
��������� 

!"#$%"&'$()(� *���+*
,-�-./�+-��0!0�-�

�)1'�2� 0�3�444��5�6��.!45���

�)1'��"7� *���+*
,-�-./�+-��0!0�-��+*���!-�/0���

�)1'��"')� 4��8$9�4�45

�"'"9:;� ��������
����
��������� 

�)1&(<='<:#� �6�)(<)1���6�
()"�9$><#"<()

�">=��"'"9:;� �
���

�">=� �-�����������$>)#1

�">=��$'=$'� �:'"9�9$><#"<()��$>)#1���5��?��@�"71:9$')�=A:':>)'(B�C

0#=$'�D"''";)� ���

�$><#:$1��=)#<#;� /)&'"#;9)�����E��FG@�D�����F�G 

!"H��I� ��@�F����"'�*:(<J:#'"9���4�?K@�L)('<&"9��E4�?K

/:"IM"B��9"11� !-�0.!@���+-�0L

C�)1'�7"1)I�:#�"71:9$')�=A:':>)'(B�MA)()�9">=�9$>)#1N9$>)#1�':'"9�
C�$':%%��9"11<%<&"'<:#�"#I�)%%<&<)#&B�&"##:'�7)�=(:=)(9B�&"9&$9"')I�%:(�"71:9$')�=A:':>)'(B�

L<1$"9�+A:':>)'(<&��::9���4����&:=B(<;A'�4�45@�
&$<'B��("#I1��<;A'<#;�
�A<1�+A:':>)'(<&�()=:('�A"1�7))#�;)#)("')I�$1<#;�>)'A:I1�()&:>>)#I)I�7B�'A)�0-�,
��"9&$9"'<:#1�"()�7"1)I�:#�+A:':>)'(<&�I"'"�=(:O<I)I
7B�'A)�>"#$%"&'$()(@�"#I�'A)�"&&$("&B�:%�'A<1�+A:':>)'(<&�()=:('�<1�I)=)#I)#'�:#�'A)�"&&$("&B�:%�'A)�I"'"�=(:O<I)I��-#I6$1)(�)#O<(:#>)#'
"#I�"==9<&"'<:#��<#&9$I<#;@�7$'�#:'�9<><')I�':@�O:9'";)�O"(<"'<:#�"#I�I<('�"&&$>$9"'<:# �&"#�&"$1)�"&'$"9�+A:':>)'(<&�=)(%:(>"#&)�':�I<%%)(�%(:>
'A)�=)(%:(>"#&)�&"9&$9"')I�$1<#;�'A)�I"'"�=(:O<I)I�7B�'A)�>"#$%"&'$()(���A<1�()=:('�<1�=(:O<I)I�M<'A:$'�M"(("#'B�"1�':�"&&$("&B@
&:>=9)')#)11@�()9<"7<9<'B�:(�:'A)(M<1)��0#�#:�)O)#'�M<99�
&$<'B��("#I1��<;A'<#;�7)�()1=:#1<79)�%:(�"#B�9:11�()1$9'<#;�%(:>�"#B�$1)�:%�'A<1�()=:('�

0�3�444��5�6��.!45���
L0�.
��+*���!-�/0����� +
�-����3��

Type C1/BLS



��������������	��
���	����
�
�
�������������
����
��������� 

!"#$%�&'()#�*'(($+,

�-./ �01/.23��014.546/

�78� �9��:�; <�=3

�7�� ;9�=��: ���;3

�7�� �9�=��� �<��3

��7:� �9:=��� >��:3

=�7���89�::�< ;8�<3

:�7�;� ����� �3

�7:� �89��>�� ���3

:�7�<� ����� �3

�7�<��89��>�� ���3

&'()#?��)+�!"#)

�-./ �01/.2�3��-@5A���-./ �01/.23��-@5A

�7���� �8:�� ���3��:�7����� ����� �3

��7;��� 8:>�; ;�:3�����7����� ����� �3

;�78��� �8��: ��=3�����7�;��� ����� �3

8�7�����9��;�= =�>3���;�7�8��� ����� �3

��7>����9����8 �;�;3���8�7����� ����� �3

>�7����;9�><�> �:�<3�����7�>��� ����� �3

��7=���89==��; ;<��3���>�7����� ����� �3

=�7<���;9=:>�= ;��<3�����7�=��� ����� �3

<�7:��� ����; 8��3���=�7�<��� ����� �3

�"$BC$,�*'(($+,

�42@64D0@4-.� ��EF�GH9�IF�GJI

I5K��L9�:���/M�H/6@� �����

I5K��L9�<��@-�N:���/M� �9<<���

��01/.2 3��51O

�-P.P56L��@6//@��4L/���9>::�: <��83

�-P.P56L�Q-02/��4L/��9<���= �8�=3

�-P.P56L��-@5A��89����� ���3

JOP56L��@6//@��4L/� ����� �3

JOP56L�Q-02/��4L/� ����� �3

JOP56L��-@5A� ����� �3

�-@5A��01/.2��89����� ���3

&�*��$R%)

S�T��$UV#W SX�Y��Z�Y�T[

\"+C$+B�&VW]U �01/.2���01/.2�3

�-P��78� � =8��: >��3

I/L401�8�7�� ��9�88�� 883

Q4M̂���7<� ��9�>;�� �>3

H/6_�Q4M̂�<�7:� � 8<8�� ;�:3

S$̀a�&VW]U

�-P��78� � �8<�; 8�83

I/L401�8�7�� � <�=�< ��>3

Q4M̂���7<� � >;��� 8�:3

H/6_�Q4M̂�<�7:� � �<�< ���3

�b%VW]U

�-P�:�7��� � ����� �3

Q4M̂����7�<� � ����� �3

�+$bb)B�&VW]Uc ��� �3

G�d�;;;��8�7��JI;8���
HG�J
��EQ���IF�eG������ E
�F�;��d��



��������������	��
���	����
�
�
�������������
����
��������� 

!�"�###��$�%��&'#$���
(!�&
��)*���'+�,!������ )
�+�$��"��



��������������	��
���	����
�
�
�������������
����
��������� 

�!"#$%!��!&%$�'��()$��

� � �* +* ,* �* ** �* -* .* /� ��* ��* �+* �,* ��* �** ��* �-* �.�

���-���-���-���-���-� ��-� ��-���-���-���-���-���-���-���-���-���-���-���-���-�

*��.,��-/��-/��.���., ��.. ��..��/+��..��.,��-/���*��*+��,,���/���+���/���,�,//

���*�/�*�,�*�/�*+��*,, �*,* �*,,�*,,�*�/�*����-���+.�,.-�,�/�,�/�,�*�,���+.+�+.�

�*�**/�**��*���*--���� ���, ���*�����*�.�*�+���-�,-��,�/�+����,���,� /.� /�� /,,

+��-����/���.���.���.� �-�+ �-����.������**����.�,�+��** /*+ -/� �/, ��� �+* �+*

+*+����/*.�/�/�.�.�.,/ �.+* �.+*�--���+��*�+�,*����� .-� �-� *.� **/ **- **+ **+

,�+,,-++/*++�,+�/*+��/ +�+� �/�-�.-������**��+-. /�� �** *�. **/ **� *�� *+/ *+/

,*+--�+-�.+�-�+�+�+*�� +,,� +�--+�++�--���+/��-, -*- *-* *�. *-/ *�� *,+ *�� *��

��,,�,,+.�,++�,�*.,��� +--/ +�/�++..�/.*�-.+��.� ��. *�� ��� */� *,� *�/ �.� �.�

�*��.-���+,/�-,.��,�*, ,,�, +/./+-,.+,.++�/����. ��+ ��� �,� **- �./ �+� ,/, ,..

*�*��,�/�/�.**��*��,/� ���� ,�.-,��.+/-�+*�/��,- �*� ��. *.+ �./ ,.. ,,. ,�- ,�,

***�,�*--,*.,/*-+�*��+ *�-� �����,+�,-,,,��.�++, �.� ��- *�� ,/, ,�- +.. +-� +-�

�����.�,/.�-.��/+*�..� �*�. */�,***��-�-,.����+* �+, *,. ��* ,�- +�- ++� �/� �/�

�**++�*-�+��,,---�..+� .�,� --*,-,��*/-.�*.� -*- �/* �*� ,�/ +�* �,+ �+* �+* �+*

-�+*,.,+���-/��-�*/�������������/�+��/.�*��� �-/ �,. ,�� �*� ��� /� /� .+ -,

-* �-+ �*+���,+�-/���* /+�,��,�....��+./�++, +�/ +/- ��� -, ** �* �* ,� ,+

.� �/� +�� ��� ��+��+/ ��*+ �..����,+�,��,�* �+, /. ,� +* �. �� / / -

.* �/ .* ��� +�� ,�. *-� ��.� /�. ,�- ��/ ,� �� / * + � + + +

/� � � � � � � � � � � � � � � � � � � �

/* � � � � � � � � � � � � � � � � � � �

��� � � � � � � � � � � � � � � � � � � �

��* � � � � � � � � � � � � � � � � � � �

��� � � � � � � � � � � � � � � � � � � �

��* � � � � � � � � � � � � � � � � � � �

�+� � � � � � � � � � � � � � � � � � � �

�+* � � � � � � � � � � � � � � � � � � �

�,� � � � � � � � � � � � � � � � � � � �

�,* � � � � � � � � � � � � � � � � � � �

��� � � � � � � � � � � � � � � � � � � �

��* � � � � � � � � � � � � � � � � � � �

�*� � � � � � � � � � � � � � � � � � � �

�** � � � � � � � � � � � � � � � � � � �

��� � � � � � � � � � � � � � � � � � � �

��* � � � � � � � � � � � � � � � � � � �

�-� � � � � � � � � � � � � � � � � � � �

�-* � � � � � � � � � � � � � � � � � � �

�.� � � � � � � � � � � � � � � � � � � �

0�1�+++��,�2��34+,���
50�3
��67���48�90������ 6
�8����1��



���� ���� �� ����� ����
�
�
�������������
����
�

�����!"�#$#� %���&%
'(�()*�&(��+�+�(�

�$,"�-� +�.�//0�/1�)�2����

�$,"���3� %���&%
'(�()*�&(��+�+�(��&%����(�*+��4

�$,"���"$� �05��52�2�

��"�678� ��������
����
�

�$,!#9:"97�� �1�$#9$,���
#$��6�;9��9#$

��;:���"�678� �
���

��;:� �(������������;$�,

��;:���":�"� �7"�6�6�;9��9#$���;$�,��<��=�>?��3,76�"$�:@7"7;$"#A�B

+�:�"�C�""�8$� 0�

��;9�7�,��:$�9�8� *$!"��86$�D���>�<2E?�C���2�<=EF

��G��H� =?�=�����"�%7#9I7�"�6��>�J?�K$#"9!�6��>�J

*7�HL�A��6�,,� �(�+)�?���&(�+++

B�$,"�3�,$H�7���3,76�"$�:@7"7;$"#A�L@$#$�6�;:�6�;$�,M6�;$�,�"7"�6�
B��"7  ��6�,,9 9!�"97����H�$  9!9$�!A�!���7"�3$�:#7:$#6A�!�6!�6�"$H� 7#��3,76�"$�:@7"7;$"#A�

K9,��6�&@7"7;$"#9!��776���2��=�!7:A#98@"�2�2/?�
!�9"A�4#��H,��98@"9�8�
�@9,�&@7"7;$"#9!�#$:7#"�@�,�3$$��8$�$#�"$H��,9�8�;$"@7H,�#$!7;;$�H$H�3A�"@$�+(�'
����6!�6�"97�,��#$�3�,$H�7��&@7"7;$"#9!�H�"��:#7N9H$H
3A�"@$�;��� �!"�#$#?���H�"@$��!!�#�!A�7 �"@9,�&@7"7;$"#9!�#$:7#"�9,�H$:$�H$�"�7��"@$��!!�#�!A�7 �"@$�H�"��:#7N9H$H��(�H1�,$#�$�N9#7�;$�"
��H��::69!�"97��D9�!6�H9�8?�3�"��7"�69;9"$H�"7?�N76"�8$�N�#9�"97����H�H9#"��!!�;�6�"97�F�!���!��,$��!"��6�&@7"7;$"#9!�:$# 7#;��!$�"7�H9  $#� #7;
"@$�:$# 7#;��!$�!�6!�6�"$H��,9�8�"@$�H�"��:#7N9H$H�3A�"@$�;��� �!"�#$#���@9,�#$:7#"�9,�:#7N9H$H�L9"@7�"�L�##��"A��,�"7��!!�#�!A?
!7;:6$"$�$,,?�#$69�3969"A�7#�7"@$#L9,$��+���7�$N$�"�L966�
!�9"A�4#��H,��98@"9�8�3$�#$,:7�,936$� 7#���A�67,,�#$,�6"9�8� #7;���A��,$�7 �"@9,�#$:7#"�

+�.�//0�/1�)�2����
K+�)
��&%����(�*+����� &
�(����.��

Type DW



��������������	��
���	����
�
�
�������������
����
�

���� �!"#$��%"##�&'

()*+ �,-+*./��,-0*102+

�34� 567�7 ���4/

�3�� �867��� �9�4/

�3:� �89;9�: ;��6/

:�35� �8;�9�� �9�4/

6�3����89�:�� �5�:/

5�3�7� ����� �/

�35� 58��:�6 ���/

5�3�9� ����� �/

�3�9� 58��:�6 ���/

!"#$�<��$&����$

()*+ �,-+*.�/��)=1>��()*+ �,-+*./��)=1>

�3���� �77�� ��4/��5�3����� ����� �/

��37��� 4���5 4�:/�����3����� ����� �/

7�34��� ;�5�4 ;��/�����3�7��� ����� �/

4�3���� 6�9�5 9��/���7�3�4��� ����� �/

��3;����8�95�� �7�:/���4�3����� ����� �/

;�3:����85�9�� 7��6/�����3�;��� ����� �/

:�36���786�7�� 79�6/���;�3�:��� ����� �/

6�39����8;95�6 �:�5/���:�3�6��� ����� �/

9�35��� 7;:�4 7�6/���6�3�9��� ����� �/

���?@�'�%"##�&'

�0.=20A,=0)*� ��BC�DDD8�EC�DFE

E1G��H8�5���+I�J+2=� �����

E1G��H8�9��=)�K5���+I� �8�5:��

��,-+*. /��1-L

�)M*M12H��=2++=��0H+�68474�4 66�5/

�)M*M12H�N),.+��0H+�78�94�� 77��/

�)M*M12H��)=1>�58��:�6 ���/

FLM12H��=2++=��0H+� ����� �/

FLM12H�N),.+��0H+� ����� �/

FLM12H��)=1>� ����� �/

�)=1>��,-+*.�58��:�6 ���/

!�%���O $

P�Q���RS�T PU�V��W�V�QU

X�&@�&?�!STYR �,-+*.���,-+*.�/

�)MZ�34�[� :���9 :��/

E+H0,-Z4�3:�[�48�54�� 47�5/

N0I\Z:�39�[�48�5:�: 46�7/

J+2]�N0I\Z9�35�[� �79�� ���/

P�̂_�!STYR

�)MZ�34�[� 4:6�� 4�5/

E+H0,-Z4�3:�[� 657�� 9��/

N0I\Z:�39�[� 65:�7 9�;/

J+2]�N0I\Z9�35�[� �76�9 ���/

�̀  STYR

�)MZ5�3���[� ����� �/

N0I\Z���3�9�[� ����� �/

�&�̀ $̀?�!STYRa ��� �/

D�b�449�43�FE7����
JD�F
��BN���EC�cD������ B
�C�7��b��



��������������	��
���	����
�
�
�������������
����
�

��������� �!"#����
$��!
��%&���"'�(������� %
�'�������



��������������	��
���	����
�
�
�������������
����
�

����� ����! ��"��#$���

� � �% &% '% �% %% (% )% *% +� ��% ��% �&% �'% ��% �%% �(% �)% �*�

��&���&���&���&���&���&���&���&���&���&���&���&���&���&���&���&���&���&���&��

%��'(��'&��&*���(�'*)�'(��'&(�&+��&%(�&���&�)��+%��*(��)*��)���)���)���()��()

����(+��)���)���)'��)���%����+�'%)�&*��&�(��**��)&��(����&���'��%(��&����&����

�%������%���(���(*��)%��*���(%�����&+(�&')��%+��''��%� +&) *)* *** +�� +�� +��

&��'(&�')+���&��'*��)���*+��+(��'��&++�&&'��&'���� *�� )+� )&� (%� (�( %** %*+

&%�'+����&��'����)��)+��+&�%�&��(+�'�'�&&(��)� *�� (*� %+� %(* %+( ((& (*� (**

'��%'*�%�&�%%(�%))�%()�%()�%���%�)�'&+�&'����� )�� (�( ()& (�� �%* ��* ��( ���

'%�*'%�*'(�*'��*&��)+%�)')�)�(�('����%�&*+ +'% )') (*+ %�* �'& '*� ')' ')& ')�

���+*�&�%)&�%%&�*�&���&�*+�+(%�*���(����%) **� *�� %'% ��& ')' ')� '*� '*+ '*+

�%&�%�&&�)&'++&(%*&)�+&*('&%+�&''�&�(%�))) *** ()* �%� '** '+& ��� ��' %&( %��

%�&(�*&(�(&(*&&*'�'�'('%('''�%&(')&''*�+)% )%� (�� �'* ��� ��& %+* %�� �*+ �)+

%%'&)�''�&'%'*')')'(&���'�'(&%''(*'&%(&()+ (%( %%% �%( %&� (+' (&% ()) )�& )�*

(�''*''(�%��+'%����+�(�(*��(&��%���'(�'�&� (�) %+� (++ +&* *&) +%� (�( �%( �&%

(%&(%*&+�(')*+%�*)%)*'%))�%+�(%*��%'�&'*+� (�� *'*��%)���� +�� %(' �)) �*& �)�

)� +�'��+%�+)�'*(%%�'(%(��(&*�(&�*%�)''*�' )����)+��'& )+) �+� %�� %�) �(& �')

)% &)� ')� %�)���'&(�*��(��+���)+&'('%&�'( *(� +'* *** �*+ ��� '�+ '�� &*� &(+

*� �%' �+* &') ''% %&' *(*��%���(& (�' %&' )�' +�) %)% &+' &'* &�% �+% �(( �%+

*% *% ��( ��( �)( �++ &�+ ')& '%% &&* �+( �(* (+� &*+ �%� �&' ��( +& %+ %+

+� � � � � � � � � � � � � � � � � � � �

+% � � � � � � � � � � � � � � � � � � �

��� � � � � � � � � � � � � � � � � � � �

��% � � � � � � � � � � � � � � � � � � �

��� � � � � � � � � � � � � � � � � � � �

��% � � � � � � � � � � � � � � � � � � �

�&� � � � � � � � � � � � � � � � � � � �

�&% � � � � � � � � � � � � � � � � � � �

�'� � � � � � � � � � � � � � � � � � � �

�'% � � � � � � � � � � � � � � � � � � �

��� � � � � � � � � � � � � � � � � � � �

��% � � � � � � � � � � � � � � � � � � �

�%� � � � � � � � � � � � � � � � � � � �

�%% � � � � � � � � � � � � � � � � � � �

�(� � � � � � � � � � � � � � � � � � � �

�(% � � � � � � � � � � � � � � � � � � �

�)� � � � � � � � � � � � � � � � � � � �

�)% � � � � � � � � � � � � � � � � � � �

�*� � � � � � � � � � � � � � � � � � � �

,�-�''*�'.�/0&����
1,�/
��23���04�5,������ 2
�4����-��



���� ���� �� ����� ����
�
�
�������������
����
�

�����!"�#$#� %���&%
'(�()*�&(��+�+�(�

�$,"�-� +�.���/�01�2��)��1�/0

�$,"���3� %���&%
'(�()*�&(��+�+�(��&%����(�*+��4

�$,"���"$� ���5�6����1

��"�678� ��������
����
�

�$,!#9:"97�� �2�$#9$,���2�
#$��6�;9��9#$

��;:���"�678� �
���

��;:� �(������������;$�,

��;:���":�"� �7"�6�6�;9��9#$���;$�,���/1�<�/=��3,76�"$�:>7"7;$"#?�@

+�:�"�A�""�8$� /0B

��;9�7�,��:$�9�8� *$!"��86$�C���D�0<E=�A��//�</EF

��G��H� /D=<I��0��"�%7#9J7�"�6��0��IK=�L$#"9!�6��D��IK

*7�HM�?��6�,,� �(�+)�=���&(�+L

@�$,"�3�,$H�7���3,76�"$�:>7"7;$"#?�M>$#$�6�;:�6�;$�,N6�;$�,�"7"�6�
@��"7  ��6�,,9 9!�"97����H�$  9!9$�!?�!���7"�3$�:#7:$#6?�!�6!�6�"$H� 7#��3,76�"$�:>7"7;$"#?�

L9,��6�&>7"7;$"#9!��776�/����0�!7:?#98>"����1=�
!�9"?�4#��H,��98>"9�8�
�>9,�&>7"7;$"#9!�#$:7#"�>�,�3$$��8$�$#�"$H��,9�8�;$">7H,�#$!7;;$�H$H�3?�">$�+(�'
���6!�6�"97�,��#$�3�,$H�7��&>7"7;$"#9!�H�"��:#7O9H$H
3?�">$�;��� �!"�#$#=���H�">$��!!�#�!?�7 �">9,�&>7"7;$"#9!�#$:7#"�9,�H$:$�H$�"�7��">$��!!�#�!?�7 �">$�H�"��:#7O9H$H��(�H2�,$#�$�O9#7�;$�"
��H��::69!�"97��C9�!6�H9�8=�3�"��7"�69;9"$H�"7=�O76"�8$�O�#9�"97����H�H9#"��!!�;�6�"97�F�!���!��,$��!"��6�&>7"7;$"#9!�:$# 7#;��!$�"7�H9  $#� #7;
">$�:$# 7#;��!$�!�6!�6�"$H��,9�8�">$�H�"��:#7O9H$H�3?�">$�;��� �!"�#$#���>9,�#$:7#"�9,�:#7O9H$H�M9">7�"�M�##��"?��,�"7��!!�#�!?=
!7;:6$"$�$,,=�#$69�3969"?�7#�7">$#M9,$��+���7�$O$�"�M966�
!�9"?�4#��H,��98>"9�8�3$�#$,:7�,936$� 7#���?�67,,�#$,�6"9�8� #7;���?��,$�7 �">9,�#$:7#"�

+�.���/�01�2��)��1�/0
L+�)
��&%����(�*+����� &
�(�/��.��

Type E1



��������������	��
���	����
�
�
�������������
����
�

���� �!"#$��%"##�&'

()*+ �,-+*./��,-0*102+

�34� 56789�9 :��/

�3�� 46454�� 58�8/

�39� ;699��; �8�4/

9�3;�556998�4 8��7/

7�35��86;94�; �:/

;�35�� ����� �/

�3;� �564�:�5 5��/

;�35:� ����� �/

�35:��564�:�5 5��/

!"#$�<��$&����$

()*+ �,-+*.�/��)=1>��()*+ �,-+*./��)=1>

�35��� ����� ��;/��;�35���� ����� �/

5�3���� 8:��8 ��7/��5��355��� ����� �/

��34��� ;74�: ��9/��55�35���� ����� �/

4�3����56889�; 7�4/��5��354��� ����� �/

��38����6��:�4 55�8/��54�35���� ����� �/

8�39���46;�5�� 5:�4/��5��358��� ����� �/

9�37���867�5�� �9�7/��58�359��� ����� �/

7�3:����6::��: ���;/��59�357��� ����� �/

:�3;���56�:5�5 8�5/��57�35:��� ����� �/

���?@�'�%"##�&'

�0.=20A,=0)*� ��BC�DE6�FC�DGF

F1H��I6�;���+J�E+2=� �����

F1H��I6�:��=)�K;���+J� 5�6479�4

��,-+*. /��1-L

�)M*M12I��=2++=��0I+�5764���� :5��/

�)M*M12I�N),.+��0I+��6��4�� 5:�:/

�)M*M12I��)=1>��564�7�� 5��/

GLM12I��=2++=��0I+� ����� �/

GLM12I�N),.+��0I+� ����� �/

GLM12I��)=1>� ����� �/

�)=1>��,-+*.��564�7�� 5��/

!�%���O $

P�Q���RS�T PU�V��W�V�QX

Y�&@�&?�!STZR �,-+*.���,-+*.�/

�)M[�34�\�56�44�5 ��:/

F+I0,-[4�39�\�965���� �:�7/

N0J][9�3:�\�;6�;;�� �4�9/

E+2̂�N0J][:�3;�\� :75�4 ��5/

P�_̀�!STZR

�)M[�34�\� 7�4�4 4��/

F+I0,-[4�39�\�567:4�� :��/

N0J][9�3:�\�56�:;�4 9/

E+2̂�N0J][:�3;�\� ��9�; 5/

�a STZR

�)M[;�35��\� ����� �/

N0J][5��35:�\� ����� �/

�&�aa$?�!STZRb 5�� �/

D�c���5�94�3��GF�4�59
ED�G
��BN���FC�dD������ B
�C����c��



��������������	��
���	����
�
�
�������������
����
�

��������� �!��"#� ���
$��"
��%&���#'�(������� %
�'� �����



��������������	��
���	����
�
�
�������������
����
�

����� ����! ��"��#$���

� � %& �& '& �& && (& )& *& +� %�& %%& %�& %'& %�& %&& %(& %)& %*�

��%���%���%�� �%�� �%�� �%�� �%�� �%�� �%���%���%���%���%���%���%���%���%���%���%��

&�%)��%)��%)� �%)) �%*� �%*) �%+� �%*� �%))�%(��%'(�%%'��*%��(&���)��'���%*��%%���*

%��%+��%+��%+( ���+ ��%& ���* ��'% ���* ���+�%*��%%'��&(��%%%+)+%+(�%+'*%+%&%+��%+��

%&��%+���*��'& ��(� ��*+ �'%% �'%* �'�& ��&�������)&���&%+��%*�&%)%�%(�*%&))%&�&%&&%

���')��'&(�'&� �'(& �'*� ���( ��&� ���) ��)+�%++��''%+��%)�&%&�)%'+%%'((%'*&%'+&%'+*

�&�)'(�(+&�(�� �&+* �&)+ �&*( �&+* �&�+ ��*&�%*�%+(�%)��%'**%�+�%'�%%�'(%&%'%&&*%&(�

'�'�%�'%*+'%�+ '��( �+%* �*�% �))* �('� �'������%*(%%��&%%**%�&�%�%%%&�&%('�%()+%(*&

'&')&)')��'()% '(�( '��% '�%* '��( �*�& ��)���+�%)%%%��)%%��%�(�%&�)%)(�%**�%+'�%+�%

���&**�&%%��') �')� �%�+ '*%� '�*� '%*+ �)(���+(%&(%%%%%%%&(%&%(%(�*%(��%(��%(�*%(�&

�&&(��&&*�&'+% &��� &��' �(�� �%&� ')+* ''%'�**(%&()%%%)%�&�%�(�%��&%'')%�+�%�+�%�+�

&�(*('(*%�((�+ ('(* (�'' &&++ &%�� �)�' �%��'&'�%(*&%'%+%��(%�&(%�*)%%��%�((%�&'%�&)

&&)+�%*�'�*��� )*+% )��% (+(* (��� (�%� &%�(�'�+%*�)%��&%�*%%�&(%%�+%��*%��& +++ ++(

(�*&�(*+*'+�+% +&)� +�(* +�%% *�%� ))'� (&%*&�('%)��%���%&%+%'%(%�&'%��* +(� +&) +(�

(&)*�%*(%&+)&�%%%'*%�'&)%%*+'%%�%'%��(+ *�'�('+�%&%+%�%)%���%%(� *+) +�( *** *'� *��

)��&+%&*�*)*''%�%�&%''+�%&+)+%&�)(%'(�*%�('+)'*)%%*%%�%(%�*& *�+ *'� *�& )�* (�& (��

)& +%'%�''�%'' �)**%���*%&%(*%)(�+%�(��%�')�(()� +%� +&) )�* )'% )�* (�� �+% �(( �(�

*� &%% ((� +�( %�'� '�*% +)�(%��*' *'�+ ')�%��'* )�& )&) (�& (�� (�( &'( &%% '%' %)�

*& %** �)� ')% &(� *(� �&&' '�*' ��%% )%+ '(� �(( &** ('� &(* �&� '*� �(* (' �

+� � � � � � � � � � � � � � � � � � � �

+& � � � � � � � � � � � � � � � � � � �

%�� � � � � � � � � � � � � � � � � � � �

%�& � � � � � � � � � � � � � � � � � � �

%%� � � � � � � � � � � � � � � � � � � �

%%& � � � � � � � � � � � � � � � � � � �

%�� � � � � � � � � � � � � � � � � � � �

%�& � � � � � � � � � � � � � � � � � � �

%'� � � � � � � � � � � � � � � � � � � �

%'& � � � � � � � � � � � � � � � � � � �

%�� � � � � � � � � � � � � � � � � � � �

%�& � � � � � � � � � � � � � � � � � � �

%&� � � � � � � � � � � � � � � � � � � �

%&& � � � � � � � � � � � � � � � � � � �

%(� � � � � � � � � � � � � � � � � � � �

%(& � � � � � � � � � � � � � � � � � � �

%)� � � � � � � � � � � � � � � � � � � �

%)& � � � � � � � � � � � � � � � � � � �

%*� � � � � � � � � � � � � � � � � � � �

,�-���%�('�.��/0�'�%(
1,�/
��23���04�5,������ 2
�4����-��



���� ���� �� ����� ����
�
�
�������������
���������� 

!"#$%"&'$()(� *���+*
,-�-./�+-��0!0�-�

�)1'�2� 0���33�3�4�5��.!36���

�)1'��"7� *���+*
,-�-./�+-��0!0�-��+*���!-�/0��8

�)1'��"')� 3��9$:�3�36

�"'":;<� ��������
���������� 

�)1&(=>'=;#� �5�)(=)1���5�
()"�:$?=#"=()

�"?>��"'":;<� �
���

�"?>� �-�����������$?)#1

�"?>��$'>$'� �;'":�:$?=#"=()��$?)#1���4@�3�AB�"71;:$')�>C;';?)'(D�E

0#>$'��"''"<)� ���

�$?=#;$1��>)#=#<� /)&'"#<:)�����@��FGB�������F�G 

!"H��I� �3B4A6���"'�*;(=J;#'":���4KB�L)('=&":��@4K

/;"IM"D��:"11� !-�0.!B��N+-�0L

E�)1'�7"1)I�;#�"71;:$')�>C;';?)'(D�MC)()�:"?>�:$?)#1O:$?)#1�';'":�
E�$';%%��:"11=%=&"'=;#�"#I�)%%=&=)#&D�&"##;'�7)�>(;>)(:D�&":&$:"')I�%;(�"71;:$')�>C;';?)'(D�

L=1$":�+C;';?)'(=&��;;:���3����&;>D(=<C'�3�36B�
&$='D�8("#I1��=<C'=#<�
�C=1�+C;';?)'(=&�()>;('�C"1�7))#�<)#)("')I�$1=#<�?)'C;I1�()&;??)#I)I�7D�'C)�0-�,
��":&$:"'=;#1�"()�7"1)I�;#�+C;';?)'(=&�I"'"�>(;P=I)I
7D�'C)�?"#$%"&'$()(B�"#I�'C)�"&&$("&D�;%�'C=1�+C;';?)'(=&�()>;('�=1�I)>)#I)#'�;#�'C)�"&&$("&D�;%�'C)�I"'"�>(;P=I)I��-#I5$1)(�)#P=(;#?)#'
"#I�">>:=&"'=;#��=#&:$I=#<B�7$'�#;'�:=?=')I�';B�P;:'"<)�P"(="'=;#�"#I�I=('�"&&$?$:"'=;# �&"#�&"$1)�"&'$":�+C;';?)'(=&�>)(%;(?"#&)�';�I=%%)(�%(;?
'C)�>)(%;(?"#&)�&":&$:"')I�$1=#<�'C)�I"'"�>(;P=I)I�7D�'C)�?"#$%"&'$()(���C=1�()>;('�=1�>(;P=I)I�M='C;$'�M"(("#'D�"1�';�"&&$("&DB
&;?>:)')#)11B�():="7=:='D�;(�;'C)(M=1)��0#�#;�)P)#'�M=::�
&$='D�8("#I1��=<C'=#<�7)�()1>;#1=7:)�%;(�"#D�:;11�()1$:'=#<�%(;?�"#D�$1)�;%�'C=1�()>;('�

0���33�3�4�5��.!36���
L0�.
��+*���!-�/0����� +
�-�������

Type F1



��������������	��
���	����
�
�
�������������
���������� 

!"#$%�&'()#�*'(($+,

�-./ �01/.23��014.546/

�78� �98:;�; <��3

�7�� ;9����� �:�:3

�7�� �9����8 �;�83

��7=� =9�>��� :>�>3

>�7��� �9=;>�� 8��83

=�7�;� ����� �3

�7=� �:9>�;�= ���3

=�7�<� ����� �3

�7�<��:9>�;�= ���3

&'()#?��)+�!"#)

�-./ �01/.2�3��-@5A���-./ �01/.23��-@5A

�7���� �:��� ���3��=�7����� ����� �3

��7;��� ��=�� ;�=3�����7����� ����� �3

;�78��� >���< ��>3�����7�;��� ����� �3

8�7�����9�<<�< ��=3���;�7�8��� ����� �3

��7:����9����= ���;3���8�7����� ����� �3

:�7����;9�;��8 ���>3�����7�:��� ����� �3

��7>����9��=�: ;���3���:�7����� ����� �3

>�7<����9��<�� ;��;3�����7�>��� ����� �3

<�7=��� <�<�: :��3���>�7�<��� ����� �3

�"$BC$,�*'(($+,

�42@64D0@4-.� �EFG�HI9�JG�HKJ

J5L��M9�=���/N�I/6@� �����

J5L��M9�<��@-�O=���/N� =9>;=�;

��01/.2 3��51P

�-Q.Q56M��@6//@��4M/��;9>���� <���3

�-Q.Q56M�R-02/��4M/�;9=>>�� �<�=3

�-Q.Q56M��-@5A��:9>���= ���3

KPQ56M��@6//@��4M/� ����� �3

KPQ56M�R-02/��4M/� ����� �3

KPQ56M��-@5A� ����� �3

�-@5A��01/.2��:9>���= ���3

&�*��$S%)

T�U��$VW#X TY�Z��[�Z�U\

]"+C$+B�&WX̂ V �01/.2���01/.2�3

�-Q��78� � >>��: ��=3

J/M401�8�7�� �89=>8�8 ;:�;3

R4N_���7<� �>988��= ����3

I/6̀�R4N_�<�7=� � �<>�> ���3

T$ab�&WX̂ V

�-Q��78� � :<��< 8�>3

J/M401�8�7�� ��988=�� <�:3

R4N_���7<� � =8=�� �3

I/6̀�R4N_�<�7=� � ��<�� ��<3

�c%WX̂ V

�-Q�=�7��� � ����� �3

R4N_����7�<� � ����� �3

�+$cc)B�&WX̂ Vd ��� �3

H���;;�;�:�7��KJ;8���
IH�K
��FR���JG�eH������ F
�G�;�����



��������������	��
���	����
�
�
�������������
���������� 

!���""�"�#�$��%&"'���
(!�%
��)*���&+�,!������ )
�+�'�����



��������������	��
���	����
�
�
�������������
���������� 

�!"#$%!��!&%$�'��()$��

� � �* +* ,* �* ** �* -* .* /� ��* ��* �+* �,* ��* �** ��* �-* �.�

������������� ���� ���� ��������������������������������������������������������

*��,����*��*� ��*� ���- ��-���.���..��..��-���*/���,��+����-���,�*/,�*/��*..�***

�����-��+���,� ���* ���� ��.,�-���-+��-����/����.���*�*..�*-/�*�/�***�*���*++��./

�*���/��-���-. ��., �-�- �-+��-*��-*/�-+.��/+��+��*.��**,�����,.��,+��+/��+-��+*,

+��.+��.�*�.�� �-.- �-.+ �-/-�.�.�-/-�-,���.,�*.��*++�,*+�++�������,+��*.��.����*

+*+�*�+��-+��- �/�+ �/,� �./.�./,�.,��-+������*�-�,�,��.+��+���,��+�*�,�/�,���,�*

,�++�+++*�+++/ +�.+ +��, +�,*�/�+�.�/�-�������,.*��+� ./���*���/.�,,���,,��.-���,

,*+*-�+*,�+�.* +�+� +,�, ++�,+�-.�/���-�,��*���.� .�, .�/ /�/�����+-����.��.*����

��+/*�+/��+.�, +-+, +�,, +��,+,�-+�/+�/���-����*� --. .*� /�,��-.�++��,���,���,��

�*,*--,*��,,�- ,��� +/.. +-/�+��/+�+*+++++�����// .+- ./����+��/-��-,��/+���/��/-

*��*�.�����+,. ,/+� ,*.� ,,,�,�--+./.+�.*+,-,��*, .*� //,��,����,���- //* /.. /-/

***�*/*�,�*,.� *�*� ���/ �+,�,.++,���,��,+/*���-. /�-��+,�+�*��*� /-� /*. /�. /,/

���+//�-���-,+ ��/� ��,� *-+**�,��-�*��/�,�.. /-���,��+�*��*. /�/ /,� /*+ /�/ /�/

�*�.**-��.-/�* .,�* .��/ --.+�.�-��,.*.�����. /+-��.+��/� //, .-/ /�* /�� /-/ /-�

-�-��.-,�,.�*+����/ ��,,���+�+.-*--�-/�/,��.�, .*� /-� ./, .�� --� .�� -�+ *.. **.

-*�/-.**�--,������.01234��**�.��+*/-����*+-// �.� -�+ ��. */� *-+ *�. �*� ,�* +�-

.� �/+ .�.�/*� �,�� /-+/ -���,�+-��** -�/ ��/ *�� *+/ �+, ��� �,, ,*� +/* ��* -.

.* ��* +�� ,*- /�� +�/� ��.-��.���,* ,/� �.+ +/, +.� +/* ,�� +.� +,� �./ �* �

/� � � � � � � � � � � � � � � � � � � �

/* � � � � � � � � � � � � � � � � � � �

��� � � � � � � � � � � � � � � � � � � �

��* � � � � � � � � � � � � � � � � � � �

��� � � � � � � � � � � � � � � � � � � �

��* � � � � � � � � � � � � � � � � � � �

�+� � � � � � � � � � � � � � � � � � � �

�+* � � � � � � � � � � � � � � � � � � �

�,� � � � � � � � � � � � � � � � � � � �

�,* � � � � � � � � � � � � � � � � � � �

��� � � � � � � � � � � � � � � � � � � �

��* � � � � � � � � � � � � � � � � � � �

�*� � � � � � � � � � � � � � � � � � � �

�** � � � � � � � � � � � � � � � � � � �

��� � � � � � � � � � � � � � � � � � � �

��* � � � � � � � � � � � � � � � � � � �

�-� � � � � � � � � � � � � � � � � � � �

�-* � � � � � � � � � � � � � � � � � � �

�.� � � � � � � � � � � � � � � � � � � �

5���++�+�*�6��78+,���
95�7
��:;���8<�=5������ :
�<�������



���� ���� �� ����� ����
�
�
�������������
������������� !

"#$%&#'(%)*)� +���,+
-.�./0�,.��1"1�.�

�*2(�3� 1���454�6�7��/"45���

�*2(��#8� +���,+
-.�./0�,.��1"1�.��,+���".�01���

�*2(��#(*� 4��9%:�4�45

�#(#:;<� ��������
������������� !

�*2')=>(=;$� �7�*)=*2���7�
)*#�:%?=$#=)*

�#?>��#(#:;<� �
���

�#?>� �.�����������%?*$2

�#?>��%(>%(� �;(#:�:%?=$#=)*��%?*$2���5@�4�6A�#82;:%(*�>B;(;?*()C�D

1$>%(��#((#<*� ���

�%?=$;%2��>*$=$<� 0*'(#$<:*�����6��EFA�������E�F!

"#G��H� ��A�I��6�#(�+;)=J;$(#:���@KA�L*)(='#:��6@K

0;#HM#C��:#22� ".�1/"A��N,.�1L

D�*2(�8#2*H�;$�#82;:%(*�>B;(;?*()C�MB*)*�:#?>�:%?*$2O:%?*$2�(;(#:�
D�%(;&&��:#22=&='#(=;$�#$H�*&&='=*$'C�'#$$;(�8*�>);>*):C�'#:'%:#(*H�&;)�#82;:%(*�>B;(;?*()C�

L=2%#:�,B;(;?*()='��;;:���4����';>C)=<B(�4�45A�
'%=(C��)#$H2��=<B(=$<�
�B=2�,B;(;?*()='�)*>;)(�B#2�8**$�<*$*)#(*H�%2=$<�?*(B;H2�)*';??*$H*H�8C�(B*�1.�-
��#:'%:#(=;$2�#)*�8#2*H�;$�,B;(;?*()='�H#(#�>);P=H*H
8C�(B*�?#$%&#'(%)*)A�#$H�(B*�#''%)#'C�;&�(B=2�,B;(;?*()='�)*>;)(�=2�H*>*$H*$(�;$�(B*�#''%)#'C�;&�(B*�H#(#�>);P=H*H��.$H7%2*)�*$P=);$?*$(
#$H�#>>:='#(=;$��=$':%H=$<A�8%(�$;(�:=?=(*H�(;A�P;:(#<*�P#)=#(=;$�#$H�H=)(�#''%?%:#(=;$!�'#$�'#%2*�#'(%#:�,B;(;?*()='�>*)&;)?#$'*�(;�H=&&*)�&);?
(B*�>*)&;)?#$'*�'#:'%:#(*H�%2=$<�(B*�H#(#�>);P=H*H�8C�(B*�?#$%&#'(%)*)���B=2�)*>;)(�=2�>);P=H*H�M=(B;%(�M#))#$(C�#2�(;�#''%)#'CA
';?>:*(*$*22A�)*:=#8=:=(C�;)�;(B*)M=2*��1$�$;�*P*$(�M=::�
'%=(C��)#$H2��=<B(=$<�8*�)*2>;$2=8:*�&;)�#$C�:;22�)*2%:(=$<�&);?�#$C�%2*�;&�(B=2�)*>;)(�

1���454�6�7��/"45���
L1�/
��,+���".�01����� ,
�.�������

Type F1/BLS



��������������	��
���	����
�
�
�������������
������������� !

"#$%&�'()*$�+())%,-

 ./0 �120/34��125/6570

�89� �:;;;�� <4

�8�� ;:�=9�9 ��4

�8�� �:����< ���>4

��8<� =:�>��> ??�;4

=�8���9:=;��� ;=�?4

<�8�;� ����� �4

�8<� �9:?�;�= ���4

<�8�>� ����� �4

�8�>��9:?�;�= ���4

'()*$@��*,�"#$*

 ./0 �120/3�4��.A6B�� ./0 �120/34��.A6B

�8���� ��>�> ���4��<�8����� ����� �4

��8;��� �;��� 9��4�����8����� ����� �4

;�89��� �?;�� ��>4�����8�;��� ����� �4

9�8���� <?��; =��4���;�8�9��� ����� �4

��8?����:�=;�� ���<4���9�8����� ����� �4

?�8����;:��?�; �=�>4�����8�?��� ����� �4

��8=���9:=?=�� ;=�=4���?�8����� ����� �4

=�8>���9:9�=�� ;��=4�����8�=��� ����� �4

>�8<��� 9==�� ;�>4���=�8�>��� ����� �4

�#%CD%-�+())%,-

�53A75E1A5./� �FGH�IJ:�KH�ILK

K6M��N:�<���0O�J07A� �����

K6M��N:�>��A.�P<���0O� �:�����

��120/3 4��62Q

�.R/R67N��A700A��5N0���:=���� >��<4

�.R/R67N�S.130��5N0��:===�� �9��4

�.R/R67N��.A6B��9:?���� ���4

LQR67N��A700A��5N0� ����� �4

LQR67N�S.130��5N0� ����� �4

LQR67N��.A6B� ����� �4

�.A6B��120/3��9:?���� ���4

'�+��%T&*

U�V��%WX$Y UZ�[��\�[�V]

#̂,D%,C�'XY_W �120/3���120/3�4

�.R��89�!� =�<�< ?�=4

K0N512�9�8��!��:����? ;<�=4
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BS-EN-12464 Part 2 : 2014 Light and Lighting - Outdoor Work Places

Table 2: Obtrusive Light Limits : Environmental Zone E2
Low District Brightness Areas - Rural or Small Village Locations

Pre-Curfew Post-Curfew
Light On Properties Ev (lx) 5.0 1.0
Luminaire Intensity I (cd) 7,500 500
Upward Light Ratio RUL(%) 5
Luminance Lb Building Facade (cd/m2) 5
Luminance Ls Signs (cd/m2) 400

External Lighting Design Illumination Levels
Key

Occupancy Level Set-Back / Curfew Level
Locations BS-EN-12464 Part 2 : 2014 - Table Ref. No.

Em (lx) Uo (%) Em (lx) Set-Back (%)

5 25% 5 100% Pedestrian Walkways / Cycle Parks 5.1.1 / 5.9.1

10 25% 5 50% Pavements / Cycle Ways 5.9.2

20 25% 5 25% Car Parks 5.9.3

20 25% 5 25% Service Yards 5.7.1

20 40% 5 25% Service Roads 5.1.3

50 40% 5 10% Loading Bays / Main Entrance / Security Gatehouse / Plant 5.7.2 / 5.1.4 / 5.11.3

M4 Site Roads
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External Lighting Design Illumination Levels
Image Symbol Label Quantity Catalogue Number Lamp Lamp Colour

Temp Mounting Mounting
Height Tilt Angle Lumen Output Wattage Lumens / Watt Total Lumens Total Watts Upward Light

Ratio
Total Upward

Light

(K) (m) (o) (lm) (W) (lm/W) (lm) (W) (%) (lm)

AW 7 DSX2.2.LA364.FW LED 4000 Wall 8.0 0.0 40,787 328 124 285,509 2,296 0.00% 0

B1 6 DSX2.2.LA304.FW LED 4000 Column 8.0 5.0 33,388 282 118 200,328 1,692 0.10% 200

C1 6 DSX0.4.LA164.AY LED 4000 Column 8.0 0.0 15,510 114 136 93,060 684 0.00% 0

CW 2 DSX0.4.LA164.AY LED 4000 Wall 8.0 0.0 15,510 114 136 31,020 228 0.00% 0

C1/BLS 5 DSX0.4.164.AY.BLS LED 4000 Column 8.0 0.0 13,445 114 118 67,225 570 0.00% 0

DW 2 DSX0.1.LA104.AY LED 4000 Wall 8.0 0.0 9,406 81 116 18,812 162 0.00% 0

E1 4 DSX0.4.LA224.AY LED 4000 Column 8.0 0.0 21,327 169 126 85,308 676 0.00% 0

F1/BLS 9 DSX0.4.LA164.FW.BLS LED 4000 Column 8.0 0.0 13,542 114 119 121,878 1,026 0.00% 0

F2 3 DSX0.4.LA164.FW LED 4000 Column 8.0 0.0 31,484 228 138 94,452 684 0.00% 0

F1 1 DSX0.4.LA164.FW LED 4000 Column 8.0 0.0 15,742 114 138 15,742 114 0.00% 0

G 14 DBD.1.LA034.DO.NR.W028 LED 4000 Bollard 1.0 0.0 2,832 28 101 39,648 392 2.70% 1,070

Totals 59 124 1,052,982 8,524 0.12% 1,271

Note: For H&S Reasons, Due To The Existence Of The Overhead 132,000V Electricity Power Lines, All External
Lighting Columns Will Be Hinged To Allow The Luminaires To Be Lowered And Maintained At Ground Level, Removing
The Need For Access Platforms To Maintain External Lighting Columns Anywhere On The Plot

Column Mounted Luminaire

Lighting Bollard

Wall Mounted Luminaire

Key

External Lighting
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External Lighting : Statistics

Description Symbol

Design Criteria Design Results

Em Average
Maintained
Illuminance

Emin Minimum
Illuminance

Uo Uniformity
Em Average
Maintained
Illuminance

Emin Minimum
Illuminance

Uo Uniformity

(lx) (lx) (%) (lx) (lx) (%)

Car Park (West) 20 8 40 29 13 45
Cycle Store 20 8 40 45 20 44

Office Main Entrance 50 20 40 104 80 77

HGV Entrance / Gatehouse 50 20 40 52 32 62
Loading Bays 50 20 40 56 27 48
Pathway 10 4 40 24 12 50

Service Road 20 8 40 20 14 70

Service Yard 25 10 40 37 15 41
Vertical Building (Old Halsnead) 0 0 0
Car Park (East) 20 8 40 23 12 52
Spill 0 1 0
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External Lighting Controls Description:-

· Photocell Control To Automatically Switch Unit 03 External Lighting 'ON'
When Daylighting Falls Below 75Lux

· Photocell Control To Automatically Switch Unit 03 External Lighting 'OFF'
When Daylighting Rises Above 100Lux

· Interface To Unit 03 Intruder Alarm System To Automatically Override Unit
03 External Lighting 'OFF' When The Intruder Alarm System In Unit 03 Is
'SET' And Daylighting Levels Are Below 75Lux (30 Minute Time Delay
Between Unit 03 Intruder Alarm 'SET' Time And External Lighting Switch
'OFF' Time)

· Interface To Unit 03 Intruder Alarm System To Automatically Override Unit
03 External Lighting 'ON' When The Intruder Alarm System In Unit 03 Is
'SET' And In 'ALARM' And Daylighting Levels Are Below 75Lux (Lighting
Will Remain 'ON' Until Intruder Alarm Is 'RESET' Then Will Operate As
Described Above)

· Time Control To Automatically 'DIM' The Lighting Levels Within Unit 03
Control Zones To Curfew Levels Between 23:00Hrs And 07:00Hrs (See
Drawing 02514-HAN-PL-03-DR-E-006341 For Lighting Design Levels
During Occupancy Hours & Curfew Hours)

· During The Curfew Hours Any Motion Sensor Activation Within Unit 03
Control Zones 1 to 4 Will Automatically 'RAISE' The Associated Controlled
Zone External Lighting Luminaires To Occupancy Levels Over A Period Of
2 Seconds And Will Remain At Occupancy Level For 255 Seconds From
The Last Activation On The Associated Motion Sensors

· The Respective Luminaires Will Then 'DIM' Back Down To The Curfew
Levels Over A Period Of 5 Seconds

Integrated Wireless Controller
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BS-EN-12464 Part 2 : 2014 Light and Lighting - Outdoor Work Places

Table 2: Obtrusive Light Limits : Environmental Zone E2
Low District Brightness Areas - Rural or Small Village Locations

Pre-Curfew Post-Curfew
Light On Properties Ev (lx) 5.0 1.0
Luminaire Intensity I (cd) 7,500 500
Upward Light Ratio RUL(%) 5
Luminance Lb Building Facade (cd/m2) 5
Luminance Ls Signs (cd/m2) 400

External Lighting Design Illumination Levels
Key

Occupancy Level Set-Back / Curfew Level
Locations BS-EN-12464 Part 2 : 2014 - Table Ref. No.

Em (lx) Uo (%) Em (lx) Set-Back (%)

5 25% 5 100% Pedestrian Walkways / Cycle Parks 5.1.1 / 5.9.1

10 25% 5 50% Pavements / Cycle Ways 5.9.2

20 25% 5 25% Car Parks 5.9.3

20 25% 5 25% Service Yards 5.7.1

20 40% 5 25% Service Roads 5.1.3

50 40% 5 10% Loading Bays / Main Entrance / Security Gatehouse / Plant 5.7.2 / 5.1.4 / 5.11.3

M4 Site Roads

Building Outline
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External Lighting Design Illumination Levels
Image Symbol Label Quantity Catalogue Number Lamp Lamp Colour

Temp Mounting Mounting
Height Tilt Angle Lumen Output Wattage Lumens / Watt Total Lumens Total Watts Upward Light

Ratio
Total Upward

Light

(K) (m) (o) (lm) (W) (lm/W) (lm) (W) (%) (lm)

AW 8 DSX2.2.LA364.FW LED 4000 Wall 8.0 0.0 40,787 328 124 326,296 2,624 0.00% 0

B1/BLS 6 DSX2.2.LA304.FW.BLS LED 4000 Column 8.0 5.0 33,388 282 118 200,328 1,692 0.10% 200

C1 1 DSX0.4.LA164.AY LED 4000 Column 8.0 0.0 15,510 114 136 15,510 114 0.00% 0

C1/BLS 6 DSX0.4.164.AY.BLS LED 4000 Column 8.0 0.0 13,445 114 118 80,670 684 0.00% 0

F1 3 DSX0.4.LA164.FW LED 4000 Column 8.0 0.0 15,742 114 138 47,226 342 0.00% 0

G 15 DBD.1.LA034.DO.NR.W028 LED 4000 Bollard 1.0 0.0 2,832 28 101 42,480 420 2.70% 1,147

HW 6 DWL.1.LA024.HN.W011 LED 4000 Wall 3.5 0.0 1,497 10.3 145 8,982 62 0.00% 0

I 4 CSVT.1.LM0448.M1.SY LED 4000 Soffit 3.0 0.0 4,008 28 143 16,032 112 0.00% 0

J1/BLC/E 8 DSX0.4.LA164.BLC.EGS LED 4000 Column 8.0 0.0 10,498 114 92 83,984 912 0.00% 0

K1 2 DSX1.2.LA304.SY LED 4000 Column 8.0 0.0 31,490 286 110 62,980 572 0.00% 0

Totals 59 117 884,488 7,533.8 0.15% 1,347

Note: For H&S Reasons, Due To The Existence Of The Overhead 132,000V Electricity Power Lines, All External
Lighting Columns Will Be Hinged To Allow The Luminaires To Be Lowered And Maintained At Ground Level, Removing
The Need For Access Platforms To Maintain External Lighting Columns Anywhere On The Plot
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External Lighting : Statistics

Description Symbol

Design Criteria Design Results

Em Average
Maintained
Illuminance

Emin Minimum
Illuminance

Uo Uniformity
Em Average
Maintained
Illuminance

Emin Minimum
Illuminance

Uo Uniformity

(lx) (lx) (%) (lx) (lx) (%)

HGV Entrance / Gatehouse 50 20 40 50 21 42

Access Road 20 8 40 22 14 64
Cycle Store 20 8 40 65 26 40

Car Park 20 8 40 23 10 43

Office Main Entrance 50 20 40 101 60 59
Spill 0 1 0
Loading Bays 50 20 40 59 33 56
Pathway 10 4 40 13 9 69

Service Road 20 8 40 25 14 56

Service Yard 25 10 40 31 13 42
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External Lighting Controls Description:-

· Photocell Control To Automatically Switch Unit 04 External Lighting 'ON'
When Daylighting Falls Below 75Lux

· Photocell Control To Automatically Switch Unit 04 External Lighting 'OFF'
When Daylighting Rises Above 100Lux

· Interface To Unit 04 Intruder Alarm System To Automatically Override Unit
04 External Lighting 'OFF' When The Intruder Alarm System In Unit 04 Is
'SET' And Daylighting Levels Are Below 75Lux (30 Minute Time Delay
Between Unit 04 Intruder Alarm 'SET' Time And External Lighting Switch
'OFF' Time)

· Interface To Unit 04 Intruder Alarm System To Automatically Override Unit
04 External Lighting 'ON' When The Intruder Alarm System In Unit 04 Is
'SET' And In 'ALARM' And Daylighting Levels Are Below 75Lux (Lighting
Will Remain 'ON' Until Intruder Alarm Is 'RESET' Then Will Operate As
Described Above)

· Time Control To Automatically 'DIM' The Lighting Levels Within Unit 04
Control Zones To Curfew Levels Between 23:00Hrs And 07:00Hrs (See
Drawing 02514-HAN-PL-03-DR-E-006341 For Lighting Design Levels
During Occupancy Hours & Curfew Hours)

· During The Curfew Hours Any Motion Sensor Activation Within Unit 04
Control Zones 1 to 4 Will Automatically 'RAISE' The Associated Controlled
Zone External Lighting Luminaires To Occupancy Levels Over A Period Of
2 Seconds And Will Remain At Occupancy Level For 255 Seconds From
The Last Activation On The Associated Motion Sensors

· The Respective Luminaires Will Then 'DIM' Back Down To The Curfew
Levels Over A Period Of 5 Seconds

Integrated Wireless Controller
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BS-EN-12464 Part 2 : 2014 Light and Lighting - Outdoor Work Places

Table 2: Obtrusive Light Limits : Environmental Zone E2
Low District Brightness Areas - Rural or Small Village Locations

Pre-Curfew Post-Curfew
Light On Properties Ev (lx) 5.0 1.0
Luminaire Intensity I (cd) 7,500 500
Upward Light Ratio RUL(%) 5
Luminance Lb Building Facade (cd/m2) 5
Luminance Ls Signs (cd/m2) 400

External Lighting Design Illumination Levels
Key

Occupancy Level Set-Back / Curfew Level
Locations BS-EN-12464 Part 2 : 2014 - Table Ref. No.

Em (lx) Uo (%) Em (lx) Set-Back (%)

5 25% 5 100% Pedestrian Walkways / Cycle Parks 5.1.1 / 5.9.1

10 25% 5 50% Pavements / Cycle Ways 5.9.2

20 25% 5 25% Car Parks 5.9.3

20 25% 5 25% Service Yards 5.7.1

20 40% 5 25% Service Roads 5.1.3

50 40% 5 10% Loading Bays / Main Entrance / Security Gatehouse / Plant 5.7.2 / 5.1.4 / 5.11.3
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External Lighting Design Illumination Levels
Image Symbol Label Quantity Catalogue Number Lamp Lamp Colour

Temp Mounting Mounting
Height Tilt Angle Lumen Output Wattage Lumens / Watt Total Lumens Total Watts Upward Light

Ratio
Total Upward

Light

(K) (m) (o) (lm) (W) (lm/W) (lm) (W) (%) (lm)

RW1 8 VMXII.1.LA074.V2.X2L2.W046 LED 4000 Column 8.0 0.0 6,987 46 152 55,896 368 0.00% 0

Totals 8 152 55,896 368 0.00% 0
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External Lighting Controls Description:-

· Photocell Control To Automatically Switch Road Lighting 'ON' When
Daylighting Falls Below 30Lux

· Photocell Control To Automatically Switch Road External Lighting 'OFF'
When Daylighting Rises Above 50Lux

· Time Control To Automatically 'DIM' The Lighting Levels Within Road
Control Zones To Curfew Levels Between 23:00Hrs And 07:00Hrs (See
Drawing 02514-HAN-PL-R3-DR-E-006341 For Lighting Design Levels
During Occupancy Hours & Curfew Hours)

· During The Curfew Hours Any Motion Sensor Activation Within Road
Control Zones Will Automatically 'RAISE' The Associated Controlled Zone
External Lighting Luminaires To Occupancy Levels Over A Period Of 2
Seconds And Will Remain At Occupancy Level For 255 Seconds From
The Last Activation On The Associated Motion Sensors

· The Respective Luminaires Will Then 'DIM' Back Down To The Curfew
Levels Over A Period Of 5 Seconds

Integrated Wireless Controller
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