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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 to Unit 02, Symmetry Park, Merseyside  

 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. 

  

  

  

  

  

  

  

  

  

  

  

  

  

 



Tritax Symmetry External Lighting Planning Statement 
Unit 02, Symmetry Park, Merseyside 
 

 
14/07/2023 

3995-HAN-PL-02-RP-E-64-01-External Lighting Planning Statement Rev 2 230714 

 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 

 

 

 

Lamp Data Lamp Type Colour Appearance 
Colour Rendering 
Index Ra 
(sun=100) 

Efficiency 
(lumens/watt) 

Rated Life (hours) 

Light-Emitting Diodes 
LED (in array form) 

White (also blue, amber, green 
and red) 

70 White Good 
(although colour 
varies between 
manufacturing 
batches) 

85 – 100 High 

50,000–70,000 
(but can be limited 
by driver life to  
20,000–50,000) 
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 Lighting Designs 
6.1 Development External Lighting Detailed Design 

Proposals 

 External lighting designs have been prepared for the Development 
Phase 2 Access Road & Unit 02 Developments Works 

 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 External Lighting Design Drawings 

6.1.1 Unit 02 

i) 3995-HAN-PL-02-DR-E-64 21 – Rev2 : Dated 14/07/2023 : 
Site Plan – Unit 02 – External Lighting Design Strategy 

ii) 3995-HAN-PL-02-DR-E-64 31 – Rev2 : Dated 14/07/2023 : 
Site Plan – Unit 02 – External Lighting Design Layout  

iii) 3995-HAN-PL-02-DR-E-64 41 – Rev2 : Dated 14/07/2023 : 
Site Plan – Unit 02 – External Lighting Design Illumination 
Plots  

iv) 3995-HAN-PL-02-DR-E-64 51 – Rev2 : Dated 14/07/03/2023 
: Site Plan – Unit 02 – External Lighting Control Strategy  

v) 3995-HAN-PL-02-DR-E-64 61 – Rev2 : Dated 14/07/2023 : 
Site Plan – Unit 01 – External Lighting Controls Layout 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6.1.2 Luminaire and Photometric Datasheets 

 Luminaire and Photometric Datasheets are included at the back 
of this report for the following luminaires: 

i) Type AW  – DSX2.2.LA364.FW.CA 

ii) Type B2  –  DSX0.1.LA154.AY.CA 

iii) Type BW  –  DSX0.1.LA154.AY.CA 

iv) Type C1   –  DSX2.2.LA304.FW.CA 

v) Type C1BLS   –  DSX2.2.LA304.FW.BLS.CA 

vi) Type D1BLC   –  DSX0.1.LA104.BLC.CA 

vii) Type E1   –  DSX2.2.LA304.AY.CA 

viii) Type E1BLC   –  DSX2.2.LA304.BLC.CA 

ix) Type F2  –  DSX0.1.LA154.FW.CA  

x) Type G   –  DBD.1.LA024.DO.NR.W014.CA  

xi) Type H   –  DWL.1.LA024.HN.W011.CA  

xii) Type RW1  –  VMX.2.LA074.V2.X2L2.W042.CA
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External Lighting Controls Description:-

Unit 02
· Photocell Control To Automatically Switch Unit 02 External Lighting 'ON'

When Daylighting Falls Below 100Lux
· Photocell Control To Automatically Switch Unit 02 External Lighting 'OFF'

When Daylighting Rises Above 150Lux
· Interface To Unit 02 Intruder Alarm System To Automatically Override Unit

02 External Lighting 'OFF' When The Intruder Alarm System In Unit 02 Is
'SET' And Daylighting Levels Are Below 100Lux (30 Minute Time Delay
Between Unit 02 Intruder Alarm 'SET' Time And External Lighting Switch
'OFF' Time)

· Interface To Unit 02 Intruder Alarm System To Automatically Override Unit
02 External Lighting 'ON' When The Intruder Alarm System In Unit 02 Is
'SET' And In 'ALARM' And Daylighting Levels Are Below 100Lux (Lighting
Will Remain 'ON' Until Intruder Alarm Is 'RESET' Then Will Operate As
Described Above)

· Time Control To Automatically 'DIM' The Lighting Levels Within Control
Unit 02 Zones To Curfew Levels Between 23:00Hrs And 07:00Hrs (See
Drawing 3995-HAN-PL-02-DR-E-64 21 For Lighting Design Levels During
Occupancy Hours & Curfew Hours)

· During The Curfew Hours Any Motion Sensor Activation Within Unit 02
Control Zones 1 to 5 Will Automatically 'RAISE' The Associated Controlled
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
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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.

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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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, 

Buckinghamshire  MK1 1JG

United Kingdom
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Types B2 & BW
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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.

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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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, 

Buckinghamshire  MK1 1JG

United Kingdom
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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.

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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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, 

Buckinghamshire  MK1 1JG

United Kingdom



�������������	
������
����

�����������������������


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

�$,"�-� +�.�//01/2�)�1����3

�$,"���4� %���&%�'(�()*�&(��+�+�(��&%����(�*+
����

�$,"���"$� �/5��51�1�


�"�678� ���������������


�$,!#9:"97�� �2�$#9$,����#$��6�;9��9#$

��;:�
�"�678� �����

��;:� �(��
���������;$�,

��;:���":�"� �7"�6�6�;9��9#$���;$�,��<0/3�0=��4,76�"$�:>7"7;$"#?�@

+�:�"�A�""�8$� B�

��;9�7�,��:$�9�8� *$!"��86$�C������3�=�A�����0�D

��E�
F� ���������	�
��
���	��������������	
��������

�������������� �
������� !�"""

#���	�$���������$���%	��&'�	�(�	����'������(&��%(���)�%(����	�	���
#�%	�**������
*
��	
��������**
�
����������	�$��&��&���������%��	���*����$���%	��&'�	�(�	���

�
�%��� '�	�(�	�
�������+�,������&��
-'	�,.,/��0�%
	��1������2
-'	
�-�
�'
�� '�	�(�	�
����&��	�'���$����-�����	���%�
�-�(�	'��������((������$��	'��"!�30������%��	
��������$�������� '�	�(�	�
����	��&��4
���
$��	'��(��%*��	%���������	'�����%������*�	'
�� '�	�(�	�
����&��	�
����&�����	����	'�����%������*�	'����	��&��4
�����!��5%������4
���(��	
�����&&�
��	
���6
���%�
�-��$%	���	��
(
	���	���4��	�-��4��
�	
��������
�	����%(%��	
��7�������%�����	%��� '�	�(�	�
��&��*��(�����	���
**���*��(
	'��&��*��(���������%��	���%�
�-�	'����	��&��4
����$��	'��(��%*��	%������'
����&��	�
��&��4
�����
	'�%	�������	�����	�����%�����
��(&��	����������
�$
�
	������	'���
����"������4��	��
���0�%
	��1������2
-'	
�-�$�����&���
$���*���������������%�	
�-�*��(�����%����*�	'
����&��	�

"�8�//9,/5�:;,+..+�
�"�:02� 
���;!��"�����2  0<!�+��8��

�������������	
������
����

�����������������������


���� �!"#$��%"##�&'

()*+ �,-+*./��,-0*102+

�34� 566�� ���4/

�3�� �7859�6 99�:/

�3;� :7�54�: ;:�4/

;�36� 978:9�� 4��8/

8�3��� 5�:�; ���8/

6�3�9� ����� �/

�36� 8764:�6 ���/

6�3�5� ����� �/

�3�5� 8764:�6 ���/

!"#$�<��$&����$

()*+ �,-+*.�/��)=1>��()*+ �,-+*./��)=1>

�3���� 6��9 ���/��6�3����� ����� �/

��39��� 958�5 4�;/�����3����� ����� �/

9�34��� :9��� ;�;/�����3�9��� ����� �/

4�3���� 554�6 ����/���9�3�4��� ����� �/

��3:����7459�4 �8��/���4�3����� ����� �/

:�3;���97��5�4 9:��/�����3�:��� ����� �/

;�38����76�;�6 9���/���:�3�;��� ����� �/

8�35��� 856�; ����/���;�3�8��� ����� �/

5�36��� ::�6 ��8/���8�3�5��� ����� �/

���?@�'�%"##�&'

�0.=20A,=0)*� �BCD�EEE7��F�G�

H1I�
J7�6���+K�L+2=� �����

H1I�
J7�5��=)�M6���+K� �7��6�4

��,-+*. /��1-N

�)O*O12J��=2++=��0J+�87�9��: 56�8/

�)O*O12J�F),.+��0J+� 5���� ���4/

�)O*O12J��)=1>�8764:�; ���/

PNO12J��=2++=��0J+� ����� �/

PNO12J�F),.+��0J+� ����� �/

PNO12J��)=1>� ����� �/

�)=1>��,-+*.�8764:�; ���/

!�%���Q $

R�S���TU�V RW�X��Y�X�SZ

[�&@�&?�!UV\T �,-+*.���,-+*.�/

�)O]�34�̂� ;�4�� 8�8/

H+J0,-]4�3;�̂�47569�6 �6��/

F0K_];�35�̂�97:;:�� 49�4/

L+2̀�F0K_]5�36�̂� �6�5 ��;/

R�ab�!UV\T

�)O]�34�̂� 95:�� 4�;/

H+J0,-]4�3;�̂� 46��� ��6/

F0K_];�35�̂� �4��8 ��8/

L+2̀�F0K_]5�36�̂� :�5 ���/

�c UV\T

�)O]6�3���̂� ����� �/

F0K_]���3�5�̂� ����� �/

�&�cc$?�!UV\Td ��� �/

E�e�446943�PH9����:
LE�P���CF���HD�GE
����� C��D�9��e��

Type D1BLC



�������������	
������
����


�����������������������


������� �!�"# ����$

%��"���&'���#(�)�
����� &��(�������

�������������	
������
����

�����������������������


����� ����! ��"��#$���

� � �% &% '% �% %% (% )% *% +� ��% ��% �&%�'%��%�%%�(%�)%�*�

� +'* +'* +'* +'* +'* +'* +'* +'* +'* +'* +'* +'*+'*+'*+'*+'*+'*+'*+'*

% +(% +() +(( +(' +%+ +%* +%' +�+ +�( +�) +�� +'*+'&+'�+&*+&(+&&+&�+&�

����'*��'%��&*���*�������� +*) +*� +)' +)� +(� +%'+�&+')+'�+&(+&�+�*+�)

�%�'���&)(�&'*��)����'��)����)��'%��&&���+���� +**+)�+%'+�)*%())))'�)�)

&��)'%�(*&�(&��%���'(+�&'%���(������+���*(��(�����++�*�'�+%&%��'+ +% *'

&%&�+(&�+'&�(+�+*+�*�*�%(��''*�&���&�*��+)��%*����))*&+� %' &� �� �� ��

'�&&%'&&*+&'&&&'*�&'��&�)��()&��'��')��'%&�'������'�� '� �& ( ' & '

'%&%�%&%%%&(&�&(+%&)*%&)�)&&))�)('�(&��(�'�%�' (+( %& + ' � � � �

��&*�'&+�('�&�'�(*'&+�'���&+%�&�*+�'%&��)%��*� &+� �� � & � � � �

�%'�)''&%�'�))')'+'+�('%��'&**&+&*�%(%�'*���') ��( % � & & � � &

%�'&(�'�+�'*('�''+�%�+�&((�)(%'*))&��%�*)���*� '( % � ' ' & ' '

%%'&�+'�+�'++*�)&(%�(�%���%�&%�(&'&�'��++� *�+ �� ( % % � % ( (

(�&)��'�+�'*���))(%%�'%%�'%(&��*+'&(+�&�&� '+' * ) ) + * ( ( )

(%��&��)'�&(%)����%��%%�*'%(�&%&+('���&&�' (% * * �' �& * ( ( (

)� '&� %&(��+&&��'''%)���%%�(*�%�)&&&��'** �% + �% �% �� ) � � �

)% (� )+ �)+ �*)�'�+&%')''�&&+%+�+%&�'&+ �( �� �' �& ) ' & & &

*� &( &( &+ '& (+ �&* +�'���( %&( &)� + �� ) ( � & � � �

*% ) ) * �� �� &� (( �%( �(& ��� ) ) % � ' & � � �

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

+% � � � � � � � � � � � � � � � � � � �

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

��% � � � � � � � � � � � � � � � � � � �

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

��% � � � � � � � � � � � � � � � � � � �

�&� � � � � � � � � � � � � � � � � � � �

�&% � � � � � � � � � � � � � � � � � � �

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

�'% � � � � � � � � � � � � � � � � � � �

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

��% � � � � � � � � � � � � � � � � � � �

�%� � � � � � � � � � � � � � � � � � � �

�%% � � � � � � � � � � � � � � � � � � �

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

�(% � � � � � � � � � � � � � � � � � � �

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

�)% � � � � � � � � � � � � � � � � � � �

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

,�-�''+&'.�/0&����%
1,�/���23���04�5,
����� 2��4����-��

Type D1BLC



�





�������������	
������
����

�����������������������

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

�%-#�.� ,�/���01�'11

�%-#���2� �
*,���3+�(����,�&�,(��4�
�(�)+����3�4��
��)��'&����)�+�

�%-#���#%� �51�5��16


�#�789� ���������������

�%-"$:;#:8�� �4�%$:%-���� <:��:$%

��<;�
�#�789� �����

��<;� �)��
��������4����=

��<;�� #; #� �8#�7�7 <:��:$%�� <%�-��������>?��2-87 #%�;@8#8<%#$A�B

,�; #�C�##�9%� �0�

� <:�8 -��;%�:�9� +%"#��97%�D������E�?�C�������F

��G�
H� ��?�00�6��#�&8$:I8�#�7��6�J?�K%$#:"�7��6�J

+8�HL�A�
7�--� �)�,*�?���')�,,,

B�%-#�2�-%H�8���2-87 #%�;@8#8<%#$A�L@%$%�7�<;�7 <%�-M7 <%�-�#8#�7�
B
 #8!!�
7�--:!:"�#:8����H�%!!:":%�"A�"���8#�2%�;$8;%$7A�"�7" 7�#%H�!8$��2-87 #%�;@8#8<%#$A�

K:- �7�'@8#8<%#$:"��887�1����E�"8;A$:9@#�����?��" :#A�3$��H-��:9@#:�9�
�@:-�'@8#8<%#$:"�$%;8$#�@�-�2%%��9%�%$�#%H� -:�9�<%#@8H-�$%"8<<%�H%H�2A�#@%�,)�(���
�7" 7�#:8�-��$%�2�-%H�8��'@8#8<%#$:"�H�#��;$8N:H%H
2A�#@%�<�� !�"# $%$?���H�#@%��"" $�"A�8!�#@:-�'@8#8<%#$:"�$%;8$#�:-�H%;%�H%�#�8��#@%��"" $�"A�8!�#@%�H�#��;$8N:H%H��)�H4 -%$�%�N:$8�<%�#
��H��;;7:"�#:8��D:�"7 H:�9?�2 #��8#�7:<:#%H�#8?�N87#�9%�N�$:�#:8����H�H:$#��"" < 7�#:8�F�"���"� -%��"# �7�'@8#8<%#$:"�;%$!8$<��"%�#8�H:!!%$�!$8<
#@%�;%$!8$<��"%�"�7" 7�#%H� -:�9�#@%�H�#��;$8N:H%H�2A�#@%�<�� !�"# $%$���@:-�$%;8$#�:-�;$8N:H%H�L:#@8 #�L�$$��#A��-�#8��"" $�"A?
"8<;7%#%�%--?�$%7:�2:7:#A�8$�8#@%$L:-%��,���8�%N%�#�L:77��" :#A�3$��H-��:9@#:�9�2%�$%-;8�-:27%�!8$���A�78--�$%- 7#:�9�!$8<���A� -%�8!�#@:-�$%;8$#�

,�/���01�'11
K,�*���'&����)�+,
����� '��)�1��/��

�������������	
������
����

�����������������������

��� !�"#$%��&#$$ '(

)*+, �-.,+/0��-.1+213,

�4�� �5�6��� 7���0

�4�� 658���9 7:��0

�49� 795;6��; 67�;0

9�48�7659:��� �:��0

;�47��95�96�� 78�90

8�47�� ����� �0

�48� ��5����8 7��0

8�47:� ����� �0

�47:���5����8 7��0

"#$%�<��%'����%

)*+, �-.,+/�0��*=2>��)*+, �-.,+/0��*=2>

�47��� ����9 7��0��8�47���� ����� �0

7�4����757;6�9 ��90��7��477��� ����� �0

��4����75;69�7 6��0��77�47���� ����� �0

��4�����56:��� :��0��7��47���� ����� �0

��46����57���� 7��90��7��47���� ����� �0

6�49���95;7:�7 ���;0��7��476��� ����� �0

9�4;���85�7;�� �:�;0��76�479��� ����� �0

;�4:���65�:7�� 79�80��79�47;��� ����� �0

:�48��� ::��8 ��;0��7;�47:��� ����� �0

�� ?@ (�&#$$ '(

�1/=31A-=1*+� ��BC�DDD5�EC�DFE

E2G�
H5�8���,I�J,3=� �����

E2G�
H5�:��=*�K8���,I� �57�6��

��-.,+/ 0��2.L

�*M+M23H��=3,,=��1H,��65�67�� ;;�80

�*M+M23H�N*-/,��1H,�;57:��: ���70

�*M+M23H��*=2>���5����: 7��0

FLM23H��=3,,=��1H,� ����� �0

FLM23H�N*-/,��1H,� ����� �0

FLM23H��*=2>� ����� �0

�*=2>��-.,+/���5����: 7��0

"�&�� O!%

P�Q�� RS�T PU�V��W�V�QX

Y�'@ '?�"STZR �-.,+/���-.,+/�0

�*M[�4��\��5�:6�6 9��0

E,H1-.[��49�\�7�5999�� ���80

N1I][9�4:�\�7�5�69�9 �;��0

J,3̂�N1I][:�48�\� ����9 7��0

P _̀�"STZR

�*M[�4��\�75�99�8 ��80

E,H1-.[��49�\��5;�7�� :��0

N1I][9�4:�\��5;�6�� :�60

J,3̂�N1I][:�48�\� ����: 7��0

�a!STZR

�*M[8�47��\� ����� �0

N1I][7��47:�\� ����� �0

�' aa%?�"STZRb ��7 �0

D�c���:7�B77
JD�F���BN���EC�dD
����� B��C����c��

Type E1



�������������	
������
����


�����������������������

������� �!  

"��#���!$���%&�'�
����� !��&�������

�������������	
������
����

�����������������������

���� !����"! �#��$% ��

� � &' �' �' �' '' (' )' *' +� &�' &&' &�' &�' &�' &'' &(' &)' &*�

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

' �+'� �+�+ �+�� �*�+ �)*� �(*+ �')� ���* ���� ��)(�&(&�&����*+��(����)�������+��������

&� '�(' '�*� '�*� '�)+ '�)� '�&� �*+� �()+ ��&) ��+(��+*���������+�*�*���(�&�'����''��'�

&' �+(( '��' '��) '�(� '�*) '&�� '�'& �*�& ��(+ ��()�++(�+�'�(���&+*���+��(��&���&�*�&&*

�� �(+) �)'' �*�� �+'+ '�*� '&�' '&'+ �+�� ��*� ��&)�*)���*��+&��)�)��+'������*+���)����

�' �)+� �*() �+�� �+** '�+* '&�( '&)+ '�(( �'�* ���)�)���+&��������)&+(���'(��*&���)��)�

�� '��& '�&* '�(' '��+ '��� '��' '�&� '&+( �'*& ������*'��'&��+���&'��*�&'*�&���&�++&�+�

�' (��) (��+ (�&� (�*+ (&*+ '+*+ '**& '(�� �*)* ���������'����))&)*(&�**&�&'&�**&�*�&�))

�� (*�) )�+� )��& )'&+ )�+� )��� ())' (��+ '('� '������(�)+'&*��&��&&�*(&�*+&��'&���&���

�' )�&� )(�� *�)� +&(( +�*� +*)� *+�� *��* )&�& (&�(��(����(&'(�&��)&�'&&�&�&'�*&*&�&*((

'� *++& +��& +��) +))�&��)�&��*'&&'�� +�+� *�(& (*&��(�&��)�&'&�&�+�&'����(&&*)�&(*'&('�

''&&�)�&&�*(&�&+*&�**)&��*)&���+&��++&&(&�&&��) +��*��(�&+&�&')�&*�(��**�&''���'��������

(�&&(('&���&&��'+&)�+�&(+&(&(&�+&'+��&''��&'��)&&)+(�&�)���)���+�����*'&��))���)&')&&�((

(' +&(�&����&��('&)**(&++�+&+*+*��'��&+++*&*�&)&��&)��(+�*+&�(���)+&��'�&+��&(��&((�&(�(

)� ��'� �&�� ()+)&���(&))�+&+�'+�&('��&��+&**)&&�&&��'()�)�&�+���)�)&)��&)��&)*�&'+&&'�)

)' +�( &�)' &)�* �*�+ *++&&���(&(+�'&('��&�'�� *�++�+)+���'��(�&(*'&�+�&���&�*� +)� +�(

*� '�* (*� *&( &&'� &*�� �++� �+*� �((� ��*� &*����(��&�*&+*�&�&& *&+ )�� ()� ')� '�*

*' �+� ��� '�� (�( (*) *') &�*� &��� )*( ()(&(&���)+ ++' '&+ ��' ��� �&( ��' ��'

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

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

&�� � � � � � � � � � � � � � � � � � � �

&�' � � � � � � � � � � � � � � � � � � �

&&� � � � � � � � � � � � � � � � � � � �

&&' � � � � � � � � � � � � � � � � � � �

&�� � � � � � � � � � � � � � � � � � � �

&�' � � � � � � � � � � � � � � � � � � �

&�� � � � � � � � � � � � � � � � � � � �

&�' � � � � � � � � � � � � � � � � � � �

&�� � � � � � � � � � � � � � � � � � � �

&�' � � � � � � � � � � � � � � � � � � �

&'� � � � � � � � � � � � � � � � � � � �

&'' � � � � � � � � � � � � � � � � � � �

&(� � � � � � � � � � � � � � � � � � � �

&(' � � � � � � � � � � � � � � � � � � �

&)� � � � � � � � � � � � � � � � � � � �

&)' � � � � � � � � � � � � � � � � � � �

&*� � � � � � � � � � � � � � � � � � � �

,�-���*&�.&&
/,�0���.1���23�4,
����� .��3����-��

Type E1



�





�������������	
������
����

�����������������������


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

�%-#�.� ,�/���0��1�*��2��23

�%-#���4� &���'&�()�)*+�')��,�,�)��'&����)�+,
����

�%-#���#%� ��5225���2


�#�678� ���������������


�%-"$9:#97�� �1�%$9%-����$%��6 ;9��9$%

��;:�
�#�678� �����

��;:� �)��
�������� ;%�-

��;:�� #: #� �7#�6�6 ;9��9$%�� ;%�-���<�2��=>��4-76 #%�:?7#7;%#$@�A

,�: #�B�##�8%� �=�

� ;9�7 -��:%�9�8� +%"#��86%�C�������>�B�����2�D

��E�
F� 20>�0G�<��#�&7$9H7�#�6��G<�3I>�J%$#9"�6��G3I

+7�FK�@�
6�--� �&�+�>��L')�,,,

A�%-#�4�-%F�7���4-76 #%�:?7#7;%#$@�K?%$%�6�;:�6 ;%�-M6 ;%�-�#7#�6�
A
 #7!!�
6�--9!9"�#97����F�%!!9"9%�"@�"���7#�4%�:$7:%$6@�"�6" 6�#%F�!7$��4-76 #%�:?7#7;%#$@�

J9- �6�'?7#7;%#$9"��776�2����G�"7:@$98?#�����>��" 9#@��$��F-��98?#9�8�
�?9-�'?7#7;%#$9"�$%:7$#�?�-�4%%��8%�%$�#%F� -9�8�;%#?7F-�$%"7;;%�F%F�4@�#?%�,)�(���
�6" 6�#97�-��$%�4�-%F�7��'?7#7;%#$9"�F�#��:$7N9F%F
4@�#?%�;�� !�"# $%$>���F�#?%��"" $�"@�7!�#?9-�'?7#7;%#$9"�$%:7$#�9-�F%:%�F%�#�7��#?%��"" $�"@�7!�#?%�F�#��:$7N9F%F��)�F1 -%$�%�N9$7�;%�#
��F��::69"�#97��C9�"6 F9�8>�4 #��7#�69;9#%F�#7>�N76#�8%�N�$9�#97����F�F9$#��"" ; 6�#97�D�"���"� -%��"# �6�'?7#7;%#$9"�:%$!7$;��"%�#7�F9!!%$�!$7;
#?%�:%$!7$;��"%�"�6" 6�#%F� -9�8�#?%�F�#��:$7N9F%F�4@�#?%�;�� !�"# $%$���?9-�$%:7$#�9-�:$7N9F%F�K9#?7 #�K�$$��#@��-�#7��"" $�"@>
"7;:6%#%�%-->�$%69�4969#@�7$�7#?%$K9-%��,���7�%N%�#�K966��" 9#@��$��F-��98?#9�8�4%�$%-:7�-946%�!7$���@�67--�$%- 6#9�8�!$7;���@� -%�7!�#?9-�$%:7$#�

,�/���0��1�*��2��23
J,�*���'&����)�+,
����� '��)�2��/��

�������������	
������
����

�����������������������


��� !�"#$%��&#$$ '(

)*+, �-.,+/0��-.1+213,

�4�� �5�6��� 77��0

�4�� 857�8�� ���90

�48� 7:5;���8 89��0

8�46� 65�:��� ���:0

:�47���567��� 7��:0

6�47�� ����� �0

�46� �:5�7��; 7��0

6�47;� ����� �0

�47;��:5�7��; 7��0

"#$%�<��%'����%

)*+, �-.,+/�0��*=2>��)*+, �-.,+/0��*=2>

�47��� �7��: 7�70��6�47���� ����� �0

7�4���� 66��: ��80��7��477��� ����� �0

��4����75:;6�6 8�80��77�47���� ����� �0

��4�����5����7 77�70��7��47���� ����� �0

��49����5:9:�8 7:��0��7��47���� ����� �0

9�48���856�8�8 �9��0��7��479��� ����� �0

8�4:���8598��� ����0��79�478��� ����� �0

:�4;����5:7:�; 7���0��78�47:��� ����� �0

;�46��� 76��9 ��:0��7:�47;��� ����� �0

�� ?@ (�&#$$ '(

�1/=31A-=1*+� �BCD�EEE5��F�G�

H2I�
J5�6���,K�L,3=� �����

H2I�
J5�;��=*�M6���,K� �59�;��

��-.,+/ 0��2.N

�*O+O23J��=3,,=��1J,���597��; ;6�:0

�*O+O23J�F*-/,��1J,��5;�7�: 7���0

�*O+O23J��*=2>��:5�7��9 7��0

PNO23J��=3,,=��1J,� ����� �0

PNO23J�F*-/,��1J,� ����� �0

PNO23J��*=2>� ����� �0

�*=2>��-.,+/��:5�7��9 7��0

"�&�� Q!%

R�S�� TU�V RW�X��Y�X�SZ

[�'@ '?�"UV\T �-.,+/���-.,+/�0

�*O]�4��̂��5777�� :�:0

H,J1-.]��48�̂�7�5�6;�8 �6�70

F1K_]8�4;�̂�;5;�6�9 ����0

L,3̀�F1K_];�46�̂� 7:7�� ��80

R ab�"UV\T

�*O]�4��̂� 6;��� ��80

H,J1-.]��48�̂�75��8�� ��60

F1K_]8�4;�̂� �9��� 7�:0

L,3̀�F1K_];�46�̂� ���� ��70

�c!UV\T

�*O]6�47��̂� ����� �0

F1K_]7��47;�̂� ����� �0

�' cc%?�"UV\Td 7�� �0

E�e���6��4�PH�7��79
LE�P���CF���HD�GE
����� C��D����e��

Type E1BLC



�������������	
������
����


�����������������������


��������� �!"�#��#$

%��!���&'���"(�)�
����� &��(�������

�������������	
������
����

�����������������������


���� !����"! �#��$% ��

� � &' �' �' �' '' (' )' *' +� &�' &&' &�' &�' &�' &'' &(' &)' &*�

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

' ���& ���* ���� ��&� ���� ��+* ��)* ��(* ��')��'+���(���+���*���&�&+��&**�&)��&)+�&*&

&� �')� �'(& �'�( �'�� ��*� ���& ��+) ��)) ���+����������)*�������'�����&*(�&('�&(��&'(

&' �'�+ ��+� ��(& ���* �*�� �(+( �(�� �'(& �'&+�'�*��������������)*�&''�+�(�()'�'&(����

�� '+)� ')*+ '')) '��+ �)&& ��'& �+�' �*&+ �)((�)�*�('��'*������)+)&)�' *(' �)) ��' �*'

�' )�&� )��� )&�� (*�) (��� '�)� �(�' ��*� �&'+�&���+*(�)**�()) +++ &*� )� '� '� �*

�� ))'� )*)+ )++� *&+& *�'( )&�� ')'� �+�� �)&��('���**��''&�(* &�( �� �& + ) +

�' *(�� *)+' +��� +�)( +'*� +�'� )*�+ (�(+ ''*+'''&'��)��+� &*� �� && � � � �

�� +(�(&����&���*&�+��&&��)&&)&(&�&'� )'�� �('��(++�)�� ++) �+ &� ) � � � �

�'&�')(&&&*+&&+((&�*(+&��)*&��'+&&�&)&��)+ '�**�)'��+&' ��� &( &� ) ) � � '

'�&&���&��&�&��+'&�+�'&'('(&�(*�&(�++&���' )��*(��+��(� &�( &* &� && + ) && &&

''&&�)*&��&�&�)(�&(�(�&))(�&)'((&*()�&'+&& *�()(*'��)*� �' &+ &( &( &� &( �& &+

(� +��*&�(�*&��*�&(��*&+�)*&*+)�&+�''&(*�& +�'+)�++&�'& �* �� �' �� �* �& �& ��

(' �*+& '+') +&�'&��(�&))�)&)�+'&+�&(&*��)&�*��))�� ��� �* �* �( �� �* &+ &+ &+

)� &&�� &*&& �&�� )�))&&''�&'&+(&))*+&''&& )(���))* '� �� '& '� �+ �� &� &� &�

)' �&� �)� (&' &()( �'�' *)��&&�((&�&*� ()&*�')� ') �+ �( �& �' && ) ' '

*� +� +� ++ &&& ��+ &�)' �&�� ��+( &*&& +�� �� �' �' �& &� ) � � �

*' �� �' �* �' '� *& ��( '�* ''+ ��) �' �� &* &� && ) � � �

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

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

&�� � � � � � � � � � � � � � � � � � � �

&�' � � � � � � � � � � � � � � � � � � �

&&� � � � � � � � � � � � � � � � � � � �

&&' � � � � � � � � � � � � � � � � � � �

&�� � � � � � � � � � � � � � � � � � � �

&�' � � � � � � � � � � � � � � � � � � �

&�� � � � � � � � � � � � � � � � � � � �

&�' � � � � � � � � � � � � � � � � � � �

&�� � � � � � � � � � � � � � � � � � � �

&�' � � � � � � � � � � � � � � � � � � �

&'� � � � � � � � � � � � � � � � � � � �

&'' � � � � � � � � � � � � � � � � � � �

&(� � � � � � � � � � � � � � � � � � � �

&(' � � � � � � � � � � � � � � � � � � �

&)� � � � � � � � � � � � � � � � � � � �

&)' � � � � � � � � � � � � � � � � � � �

&*� � � � � � � � � � � � � � � � � � � �

,�-���+��.�/0�&��&'
1,�/���23���04�5,
����� 2��4����-��

Type E1BLC



�





�������������	
������
����

�����������������������

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

�&.$�/� -���0���12�+�3����

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

�&.$���$&� �67��73�3�


�$�89:� ���������������

�&.#%;<$;9 � �2�&%;&.����%&��8!=; �;%&

��=<�
�$�89:� �����

��=<� �*��
��������!=& .

��=<��!$<!$� �9$�8�8!=; �;%&��!=& .����>�?�6@��4.98!$&�<A9$9=&$%B�C

- <!$���$$�:&� �00

�!=; 9!.��<& ; :� ,&#$� :8&�D�����00�@������00�E

��F�
G� ��@�3>�>��$�'9%;H9 $�8��31��I@�J&%$;#�8��1�I

,9�GK�B�
8�..� �'�,�@��L(*�-J

C�&.$�4�.&G�9 ��4.98!$&�<A9$9=&$%B�KA&%&�8�=<�8!=& .M8!=& .�$9$�8�
C
!$9""�
8�..;";#�$;9 �� G�&"";#;& #B�#�  9$�4&�<%9<&%8B�#�8#!8�$&G�"9%��4.98!$&�<A9$9=&$%B�

J;.!�8�(A9$9=&$%;#��998���3��?�#9<B%;:A$�3�30@��#!;$B�5%� G.��;:A$; :�
�A;.�(A9$9=&$%;#�%&<9%$�A�.�4&& �:& &%�$&G�!.; :�=&$A9G.�%&#9==& G&G�4B�$A&�-*�)���
�8#!8�$;9 .��%&�4�.&G�9 �(A9$9=&$%;#�G�$��<%9N;G&G
4B�$A&�=� !"�#$!%&%@�� G�$A&��##!%�#B�9"�$A;.�(A9$9=&$%;#�%&<9%$�;.�G&<& G& $�9 �$A&��##!%�#B�9"�$A&�G�$��<%9N;G&G��* G2!.&%�& N;%9 =& $
� G��<<8;#�$;9 �D; #8!G; :@�4!$� 9$�8;=;$&G�$9@�N98$�:&�N�%;�$;9 �� G�G;%$��##!=!8�$;9 E�#� �#�!.&��#$!�8�(A9$9=&$%;#�<&%"9%=� #&�$9�G;""&%�"%9=
$A&�<&%"9%=� #&�#�8#!8�$&G�!.; :�$A&�G�$��<%9N;G&G�4B�$A&�=� !"�#$!%&%���A;.�%&<9%$�;.�<%9N;G&G�K;$A9!$�K�%%� $B��.�$9��##!%�#B@
#9=<8&$& &..@�%&8;�4;8;$B�9%�9$A&%K;.&��- � 9�&N& $�K;88��#!;$B�5%� G.��;:A$; :�4&�%&.<9 .;48&�"9%�� B�89..�%&.!8$; :�"%9=�� B�!.&�9"�$A;.�%&<9%$�

-���0���12�+�3����
J-�+���('����*�,-
����� (��*�������

�������������	
������
����

�����������������������

�� !"�#$%& �'$%%!()

*+,- �./-,01��./2,324-

�56� �7�86�9 9�:1

�5�� ;7:�6�� �<�<1

�58� <79���� �9�91

8�59� <7988�: ����1

<�5��� 6766<�6 ;�1

9�5�;� ����� �1

�59� ��79�8�: ���1

9�5�:� ����� �1

�5�:���79�8�: ���1

#$%& =��&(��� &

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

�5���� �:9�� ��;1��9�5����� ����� �1

��5;��� �6��: 6��1�����5����� ����� �1

;�56��� :69�< ��61�����5�;��� ����� �1

6�5�����7;�9�� <�91���;�5�6��� ����� �1

��5�����7:<9�� ���:1���6�5����� ����� �1

��58���67;�<�; ;���1�����5����� ����� �1

8�5<����78;9�� ;9��1�����5�8��� ����� �1

<�5:���;79�6�� �:��1���8�5�<��� ����� �1

:�59��� 69��6 ;��1���<�5�:��� ����� �1

��!@A!)�'$%%!()

�20>42B.>2+,� �CDE�FG7��H�I�

J3K�
L7�9���-M�G-4>� �����

J3K�
L7�:��>+�N9���-M� �7::��6

��./-,0 1��3/O

�+P,P34L��>4-->��2L-��;7�;6�: <:��1

�+P,P34L�H+.0-��2L-�67�9;�< ;��91

�+P,P34L��+>3?���79�8�� ���1

QOP34L��>4-->��2L-� ����� �1

QOP34L�H+.0-��2L-� ����� �1

QOP34L��+>3?� ����� �1

�+>3?��./-,0���79�8�� ���1

#�'��!R"&

S�T��!UV W SX�Y��Z�Y�TX

[�(A!(@�#VW\U �./-,0���./-,0�1

�+P]�56�̂� 9���� ��<1

J-L2./]6�58�̂��7<�<�6 ;9�81

H2M_]8�5:�̂�87��;�6 ����1

G-4̀�H2M_]:�59�̂� ;86�; ��<1

S!ab�#VW\U

�+P]�56�̂� 8�6�� ���1

J-L2./]6�58�̂��78<<�� ����1

H2M_]8�5:�̂��7�6;�; 8��1

G-4̀�H2M_]:�59�̂� �6��� ��:1

�c"VW\U

�+P]9�5���̂� ����� �1

H2M_]���5�:�̂� ����� �1

�(!cc&@�#VW\Ud ��6 �1

F���6���<5�QJ;����
GF�Q���DH���JE�IF
����� D��E�;�����

Type F2



�������������	
������
����


�����������������������

�������� !�"#$����

%��"���&'���#(�)�
����� &��(�������

�������������	
������
����

�����������������������

��� !"����#"!�$��%&!��

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

-���(���*.�/0'����
1-�/���23���04�5-
����� 2��4�������

Type F2







�������������	
������
����

������������������������������

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

�&,$�-� �����.�/�0*�����1

�&,$���2� '���('��)�)*��()��+�+�)��('����)��+
����

�&,$���$&� �����3�����


�$�456� ����������������������

�&,#%78$75 � �& 9&%�7���544�%:

��;8�
�$�456� �����

��;8� �)��
��<�����!;& ,

��;8��!$8!$� �5$�4�4!;7 �7%&��!;& ,���1�=�><��2,54!$&�8?5$5;&$%3�@

+ 8!$���$$�6&� ��

�!;7 5!,��8& 7 6� �&#$� 64&�AB�!;7 5!,�07:&,�C��������<�������D�<�'�������E

��F�
:� ==�����$�'5%7G5 $�4��=�H<�I&%$7#�4��>D�>1H

�5�:A�3�
4�,,� �)�+*�<��J()�+I

@�&,$�2�,&:�5 ��2,54!$&�8?5$5;&$%3�A?&%&�4�;8�4!;& ,K4!;& ,�$5$�4�
@
!$5""�
4�,,7"7#�$75 �� :�&""7#7& #3�#�  5$�2&�8%58&%43�#�4#!4�$&:�"5%��2,54!$&�8?5$5;&$%3�

I7,!�4�(?5$5;&$%7#��554������L�#583%76?$����D<��#!7$3��%� :,��76?$7 6�
�?7,�(?5$5;&$%7#�%&85%$�?�,�2&& �6& &%�$&:�!,7 6�;&$?5:,�%&#5;;& :&:�23�$?&�+)0����
�4#!4�$75 ,��%&�2�,&:�5 �(?5$5;&$%7#�:�$��8%597:&:
23�$?&�;� !"�#$!%&%<�� :�$?&��##!%�#3�5"�$?7,�(?5$5;&$%7#�%&85%$�7,�:&8& :& $�5 �$?&��##!%�#3�5"�$?&�:�$��8%597:&:��) :/!,&%�& 97%5 ;& $
� :��8847#�$75 �C7 #4!:7 6<�2!$� 5$�47;7$&:�$5<�954$�6&�9�%7�$75 �� :�:7%$��##!;!4�$75 E�#� �#�!,&��#$!�4�(?5$5;&$%7#�8&%"5%;� #&�$5�:7""&%�"%5;
$?&�8&%"5%;� #&�#�4#!4�$&:�!,7 6�$?&�:�$��8%597:&:�23�$?&�;� !"�#$!%&%���?7,�%&85%$�7,�8%597:&:�A7$?5!$�A�%%� $3��,�$5��##!%�#3<
#5;84&$& &,,<�%&47�2747$3�5%�5$?&%A7,&��+ � 5�&9& $�A744��#!7$3��%� :,��76?$7 6�2&�%&,85 ,724&�"5%�� 3�45,,�%&,!4$7 6�"%5;�� 3�!,&�5"�$?7,�%&85%$�

�����.�/�0*�����1
I+0*���('����)��+
����� (��)����M��

�������������	
������
����

������������������������������

�� !"�#$%& �'$%%!()

*+,- �./-,01��./2,324-

�56� �7�� ��81

�5�� 99�: 7��1

�58� �9��� 6��;1

8�5:� �<����: 88�91

9�5��� 77;�9 68�71

:�5��� 6��7 �1

�5:� �<�:��� :9�71

:�5�;� 6;�6 ��71

�5�;� �<7�:�9 ���1

#$%& =��&(��� &

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

�5���� ��� ���1��:�5����� ���; ��91

��5���� 6�7 ���1�����5����� �8�: ���1

��56��� ���6 ���1�����5����� ��; ���1

6�5���� 7��: 6�71�����5�6��� ��9 ���1

��57��� ��:�� 9�;1���6�5����� ��7 ���1

7�58��� �96�6 �9�:1�����5�7��� ��� ���1

8�59��� �96�� 6��:1���7�5�8��� ��� ���1

9�5;��� �7:�9 6���1���8�5�9��� ��� �1

;�5:��� ;;�� 7�;1���9�5�;��� ��� �1

��!@A!)�'$%%!()

�20>42B.>2+,� �CDE�FG<�HE�FIH

���������	�
���
���� ���	

���������	������	�
��� �����

������� ������


���������������� ��� !"��� "����


��������#������ ��� !"��� "����


��������$���%���"���& �!���

'�������������� ��� ���� ��(�

'������#������ ��� ���� ��(�

'������$���%� (��( )���

$���%�����������)��� �		�

*+,�-./01

234�5.6789 2:�;�3<�;�4:

=>?@.?A�*79B6 ����������������

���C	D(	E� �)�� 	���

��� ��C(	D&	E� )))�& �"�&�

# �FC&	D�	E� "&&�! (	���


��G�# �FC�	D�	E� ""�	 )���

2.HI�*79B6

���C	D(	E� �)�� 	���

��� ��C(	D&	E� )))�& �"�&�

# �FC&	D�	E� "&&�! (	���


��G�# �FC�	D�	E� ""�	 )���

3J079B6

���C�	D�		E� �	�� 	�!�

# �FC�		D��	E� )!�� ����

-?.JJ1A�*79B6K 	�			 	�

L)�	���D��'�)		)�

M�'N��O#P$P�Q$RM��$PP� ONSQ�)�PT�"

Type G



�������������	
������
����


������������������������������

��������� !"����#

$% !���&'���"(��%
����� &��(�)��*��

�������������	
������
����

������������������������������

��� !"����#"!�$��%&!��

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

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

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

�� * + + * * * * ) ' ' ' � � � � � � � �

�' �� �( �( �( �( �( �( �� �� �� �� �� �� , , + + + +

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

,' * * * + + , , �� �� �� �� �� �� �� �� �� �� , +

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

�����+�-�./0����'
12./���34���05��2
����� 3��5����6��

Type G



�





�������������	
������
����

���������������������������

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

�%+#�,� -���./�0�1(�����2

�%+#���3� ����&���'�'()�&'��*�*�'��&�����'�)*
���-

�%+#���#%� �2��45�����


�#�647� �������������������

�%+"$89#84�� �%�5%$�8����66

��:9�
�#�647� �����

��:9� �'��
��;����� :%�+

��:9�� #9 #� �4#�6�6 :8��8$%�� :%�+����.<�.;��3+46 #%�9=4#4:%#$>�?

*�9 #���##�7%� ���/

� :8�4 +��9%�8�7� )%"#��76%�@������2�;������/��A

��B�
C� �;D2/����#��4$8E4�#�6��.�F;�G%$#8"�6��<H�D2F

)4�CI�>�
6�++� �'�*(�;��J&'�*

?�%+#�3�+%C�4���3+46 #%�9=4#4:%#$>�I=%$%�6�:9�6 :%�+K6 :%�+�#4#�6�
?
 #4!!�
6�++8!8"�#84����C�%!!8"8%�">�"���4#�3%�9$49%$6>�"�6" 6�#%C�!4$��3+46 #%�9=4#4:%#$>�

G8+ �6�&=4#4:%#$8"��446������<�"49>$87=#����/;��" 8#>�-$��C+��87=#8�7�
�=8+�&=4#4:%#$8"�$%94$#�=�+�3%%��7%�%$�#%C� +8�7�:%#=4C+�$%"4::%�C%C�3>�#=%�*'1����
�6" 6�#84�+��$%�3�+%C�4��&=4#4:%#$8"�C�#��9$458C%C
3>�#=%�:�� !�"# $%$;���C�#=%��"" $�">�4!�#=8+�&=4#4:%#$8"�$%94$#�8+�C%9%�C%�#�4��#=%��"" $�">�4!�#=%�C�#��9$458C%C��'�C0 +%$�%�58$4�:%�#
��C��9968"�#84��@8�"6 C8�7;�3 #��4#�68:8#%C�#4;�546#�7%�5�$8�#84����C�C8$#��"" : 6�#84�A�"���"� +%��"# �6�&=4#4:%#$8"�9%$!4$:��"%�#4�C8!!%$�!$4:
#=%�9%$!4$:��"%�"�6" 6�#%C� +8�7�#=%�C�#��9$458C%C�3>�#=%�:�� !�"# $%$���=8+�$%94$#�8+�9$458C%C�I8#=4 #�I�$$��#>��+�#4��"" $�">;
"4:96%#%�%++;�$%68�3868#>�4$�4#=%$I8+%��*���4�%5%�#�I866��" 8#>�-$��C+��87=#8�7�3%�$%+94�+836%�!4$���>�64++�$%+ 6#8�7�!$4:���>� +%�4!�#=8+�$%94$#�

-���./�0�1(�����2
G*1(���&�����'�)*
����� &��'����L��

�������������	
������
����

���������������������������

��� !�"#$%��&#$$ '(

)*+, �-.,+/0��-.1+213,

�45� ��6�7 �5�80

�4�� 59��: �:0

�46� 878�� 6�0

6�47� :78�7 ��0

9�4��� ����9 ����0

7�4��� ����� �0

�47� �;�79�� ���0

7�4�8� ����� �0

�4�8� �;�79�� ���0

"#$%�<��%'����%

)*+, �-.,+/�0��*=2>��)*+, �-.,+/0��*=2>

�4���� ���: ��:0��7�4����� ����� �0

��4���� 68�� ��:0�����4����� ����� �0

��45��� ��6�5 9�80�����4����� ����� �0

5�4���� �69�6 ����0�����4�5��� ����� �0

��4:��� ����8 ���70���5�4����� ����� �0

:�46��� 5���8 ����0�����4�:��� ����� �0

6�49��� 588�� �:�70���:�4�6��� ����� �0

9�48��� ����� �5��0���6�4�9��� ����� �0

8�47��� 7�6 ��60���9�4�8��� ����� �0

�� ?@ (�&#$$ '(

�1/=31A-=1*+� �BCD�E;�FD�EGF

F2H�
I;�7���,J�K,3=� �����

F2H�
I;�8��=*�L7���,J� 6:��

��-.,+/ 0��2.M

�*N+N23I�O=3,,=�O1I,� 9�8�: :�0

�*N+N23I��*-/,�O1I,� 9�8�5 :�0

�*N+N23I��*=2>��;�76�8 ���0

GMN23I�O=3,,=�O1I,� ����� �0

GMN23I��*-/,�O1I,� ����� �0

GMN23I��*=2>� ����� �0

�*=2>��-.,+/��;�76�8 ���0

"�&�� P!%

Q�R�� ST�U QV�W��X�W�RV

Y�'@ '?�"TUZS �-.,+/���-.,+/�0

�*N[�45�\���5�5 6�70

F,I1-.[5�46�\� 5���8 �50

�1J][6�48�\� �7:�5 �7�90

K,3̂��1J][8�47�\� :�� ��50

Q _̀�"TUZS

�*N[�45�\���5�: 6�70

F,I1-.[5�46�\� 5�6�5 �5��0

�1J][6�48�\� �7��� �7�60

K,3̂��1J][8�47�\� ��� ��50

�a!TUZS

�*N[7�4���\� ����� �0

�1J][���4�8�\� ����� �0

�' aa%?�"TUZSb ��� �0

c���75�4�OGF����:
KEOG���C����FD�dE
����� C��D����e��

Type H



�������������	
������
����


���������������������������

������� �!"#����$

%&!"���'����#(�)&
����� '��(����*��

�������������	
������
����

���������������������������

���� !����"! �#��$% ��

� � �� �� &� �� '� (� )� *� +� ��� �������&�����'��(��)��*�

��&(�&(�&(�&(�&(�&(�&(�&( �&( �&( �&(�&(�&(�&(�&(�&(�&(�&(�&(

'�&&�&��&��&��&'�&'�&(�&) �&* �&+ �&*�&)�&)�&(�&(�&'�&'�&'�&'

���&��&��&��&&�&'�&)�&+��� ��� ��& �������&+�&)�&'�&&�&��&��&�

�'�&��&��&��&��&(�����&��( ��+ �'� ��+��)��&�&+�&(�&&�&��&��&�

����)��*�&��&'�&+��'�'��'* �(& �(' �(&�'*�'���'����&'�&���*��*

�'��+�����*�&�����'��(��)( �*' �** �*'�)(�('�'���&�&'��+������

&���)�������&���&�'+�)*�+) &�� &�( &���++�*��(&��(�&����������

&'�+*��&��&��(��'�(*�+�&�� &�� &�* &��&���+*�)���+��+��(��'���

���**�+&��'��&��)�)(&��&�+ &)+ &+� &*�&'&&���*��'���(��)�+&�*)

�'�)&�)*�+&�����&�*�&�(&*� �&� �'+ �&(&*(&�+�*���'��)�+&�)(�)�

'��(��()�*'��*�&*�*�&�+�&� '�� '(� '���&&&'��*��&+��*�*&�('�'*

''�'��')�)��+*��+�*�&(+�+� ('� )�� ('��+&&(+�*'�&��+*�)&�''��+

(��&(����'*�*�����)�&)�'�( *&)���� *�&''�&)��)(��)�*��'*����&)

('��*��&�&)�'(�*'���&��''(���+��&'��&+'(�&���'��+��(��&+��&��*

)������'��*�&��'+��'�*)�+(��)+�(����++�++�*)��)�'+�&���(��� +'

)' �& �( (( *�����&��)(�)� '�� '(& �+*�(��((��� +� )' '* &* &'

*� ) * �& �� �� �* �) (& �' � &* '' �� �& �* �' + ( (

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

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

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

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

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

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

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

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

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

�&� � � � � � � � � � � � � � � � � � � �

�&' � � � � � � � � � � � � � � � � � � �

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

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

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

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

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

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

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

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

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

,���+&�-�./0����'
12./���3����04�52
����� 3��4����6��

Type H



�





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.

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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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, 

Buckinghamshire  MK1 1JG

United Kingdom
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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
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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



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.
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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



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.
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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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