DEVELOPING BEST PRACTICE;
TRANSPORTATION, PLANNING AND SITE CONDITIONS

1. Last year

2. This year

3. Next year




LAST YEAR

On-site delivery and achieving common standards
A transportation perspective

Inconsistencies of Turbine manufacturers site road
requirements. Could a oOomini mum st
reduce risk ?

Problematic Gradients T Uphill and Downhill. A safety
perspective and how they contribute to Accidents

. Site design and layout. Points for developers to consider to
improve productivity and reduce risk ?




ESTA AND FEM EXPERTS SUMMIT

NEW CHALLENGES IN ON-SHORE
WIND FARM CONSTRUCTION

SAFETY, PF LY CHAIN

Transport & Crane Manual recommendations

‘Weight per | Gross
Ilanufacturer Turbine type width Inside Radii | Outside Radii Wertizal curve Crogs fall | Man Gradient atle weight | wWindow
Acciona 16 40m blade | E.0m »26m 30cm Hi over 26m 4 12Te
b3 <45 deg. Curve
Alstom Ecotécn ECO74 5.0m 28m - 50m 12165 with bow 14 Te Tpt
ECO30 5.0m 23m - 55m 28cm Hi over B0m? % 12 16 Te Crane [130Te
ECO100 5.0m 30m - 126m 2% 16 Te Crane |130Te
Enercon E33 [36m tower) 4.0m useful width 12m 14m ower 40-16deq. 280 | T looze surface 12Te B0 Te | 32my4m high
5.5m on curves 123 paved surface
E33 [43-49m tower] | 4.0m useful width 2im 24m over $0-115deg. T loo=e surface 12Te EOTe | 4m:4.5m high
5.5m on curves 123 paved surface
E40 4.0m uzeful width 2im 25m T loose surface 10Te
B.5m on curves 123 paved surface
E44 4.0m useful width 28m ower 40-115deq. 280 | T looze surface 10Te 120Te | Bma 4.6m high
5.5m on curves 123 paved surface
E48 [E4m bower] 4.0m useful width 28m over $0-115deg. T loo=e surface 12Te 120Te | 5mx 4.6m high
5.5m on curves 123 paved surface
E53 [59m tower] 4.0m useful width 28m over 40-115deg. |R252m 280 | T looze surface 12Te 120Te | 5.5m 2 4.6m high
5.8m on curves 123 paved surface
EEE 4.0m useful width 22m 26m 2606 | T loose surface 0Te
5.5m on curves 123 paved surface
ET0 4.0m useful width 28m over $0-115deg. 280% | T loose surface 12 TeCrane [120Te |5.5m ez 4.6m High
5.5m on curves 125 paved surface 10Te Tpt 120 Te
Eg2 4.0m useful width 28m over $0-115deg. 280% | T loose surface 12Te 120Te | 5.5m 2 4.6m high
5.5m on curves 123 paved surface
Elz6 4.0m useful width 280 |5¥loose surface 12Te 144 Te |7 & 4.88m High
1.5 on curves 0% paved surface
EWT EWT 6254 4.0m Fioad width 20m 25605 16Te 5.7m & 4.6m high
Gamesa Gh2 & G 4.5museable 20m 20m T loose surface
0% paved surface
Ga7 Smuseable 30m T without concrete
up ko 102 with concrete
GE Energy 16 M 4.5m useful 32.5m 120deq. 20cm Hi over 24m 2% B3 loose surface 5m % Bm high
5.8% on curves
GE2E 4.5m useful 0m 17.5cm Hi over 32.1m 2% B loose 12Te 100 Te | Gma Smhigh
10-122 bawing vehicle
GE 2.8521 4.5m uzeful 3250m 120deq. 23K |Exloose 12Te 100 Te | 5m ez Smhigh
GE .0¢94 4.5m useful 0m 17.5cm Hi over 32.1m 2% B loose 12Te 100 Te | Gma Smhigh
GE3.Z 4.5m u=eful 20m 17 5em Hi over 32.8m 24 B looze 12Te W00 Te | 5mx 5mhigh
10122 owing wehicle
Nordez ED 4.5m useable 286m B3 loose surface 12Te-16Te |100Te |5mx5m high
8m on curves
T80 & ME0 4.5m uzeable 36m 2% Mazimum 103 Gravel |16 Te 166 Te | 4.5m 2 5.9m high
8m ourves
Moo 4.5museable 25m 43m Pan 2 | Mlag 103 paved surface |12 Te 1B5Te | 4.5mx5.9m high
8m on curves
M7 4.5m useable 50m 52m 30em Hi over 30m 2% i 12Te-16Te |15 Te |5m-4.56m High
8m on curves
Senvion MARTD 4.5m road width rm Max 2% [Max 103 paved surface (126 Te 130 Te | 5.5mx6.8m high
fARSE 4.5m road width 36m 425m 12Te 140 Te |5.5m % 5.5m high
7.5m curves
MRS 4.5m road width 36m 42E5m Mlagimum 3.5 over G0m| - Max 23 125 Te 140Te | 5.5m % 5.5m high
7.5m curves
RAROD 4.5m road width 40m 47.5m 125 Te 140 Te |5.5m % 5.5m high
7.5m curves
3.2M1d B road width 40m 45m max 2% 126Te 140Te | 5.5m % 5.5m high
7.5m curves
240104 Bm road width 40m 45m Mk 25 126Te 5.5m & 5.5m high
7.5m curves
Siemens 130w 5m road width Iin 18m R 500m 2% 113 paved surface 14 Te 100 Te
Tmon curves
230 5m road width R 600m 2% 113 paved surface & Te 146 Te
Tmoon curves
JEMW Bm road width Min 25m [ Min 25m R PR0m 24 0% paved surface 14Te 220 Te
T on curves
Yestas Va2 Bm access road 30m 15.5m 2 deq. (3.5 & degrees [143) 15 Te
Wan Bm access road 15m Hm 2 deq. (25 # degrees [143] 1B Te
WA0-3.0M W Bm access road 26m 38m 2 deq. (28] & degrees [145) 16 Te
W20
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2. Problematic Gradients Uphill and Downbhill. A safety perspective
and how they contribute to Accidents
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3. Site design and layout. Points for developers to consider to
improve productivity and reduce risk ?
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17 x WTG Wind Farm - Spot the Difference
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THIS & NEXT YEAR

Developing Best Practice;
Transportation, Planning and Site conditions

1. How do we put o0Best Practiceb6 tog

2. How can it be enforced and acted on

3. How can it be delivered to make a difference on site
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THIS YEAR

Developing Best Practice;
Transportation, Planning and Site conditions

1. How do we put

Devel op a working group to establi:
requirement for site road design.

Stakeholder input required:

Trade Associations T BSK, ESTA, FEM, VDMA

Manufacturers I Enercon, GE Wind, Nordex, Senvion,
Siemens Gamesa, Vestas
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Technical Documentation
Wind Turbine Gene
GE 3.0/94
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Access Roads and C
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EXAMPLE ONLY

Transport & Crane Manual recommendations
Usable road Min. Inside Radii | Min. Outside Radii Gross Window
Component |Component Size Width @ 90 deg. @ 90 deg. Vertical curve Cross fall Max Gradient Weight per axle |weight (Width x Height)
Blades up to 40m long Blade 4.5m 25m 35m 60cm high over 25m 2% 14% 12 Te 44 Te 5.0x4.5

up to 55m long Blade 4.5m 30m 40m 50cm high over 35m 2% 14% 12 Te 44 Te 5.0x5.0

up to 70m long Blade 5.5m 30m 45m 50cm high over 30m 2% 14% 12 Te 60 Te 55x5.0

up to 85m long Blade 5.5m 35m 45m 40cm high over 40m 2% 10% 12 Te 80 Te 6.0x5.5

up to 3.0m dia x 30m lg - 40 Te 4.5m 20m 30m 25cm high over 25m 2% 7% loose surface 14 Te Tpt 60 Te 4.0x%x5.0
12% paved surface 15 Te Crane
up to 4.0m dia x 30m lg - 55 Te 4.5m 25m 35m 30cm high over 35m 2% 7% loose surface 14 Te Tpt 100 Te 45%5.0
12% paved surface 15 Te Crane
up to 4.5m dia x 25m lg - 70 Te 5.5m 25m 35m 30cm high over 30m 2% 7% loose surface 14 Te Tpt 150 Te 5.0x5.0
10% paved surface 15 Te Crane
up to 4.8m dia x 25m lg - 90 Te 5.5m 25m 35m 30cm high over 30m 2% 7% loose surface 14 Te Tpt 180 Te 6.0x6.0
10% paved surface 15 Te Crane
3.0Wix3.0Hi-30Te 4.5m 12m 20m 30cm high over 15m 2.50% 7% loose surface 12 Te 60 Te 45x45
12% paved surface 15 Te Crane
40Wix4.0Hi-70Te 4.5m 15m 25m 30cm high over 30m 2.50% 7% loose surface 12 Te 100 Te 45%x5.0
12% paved surface 15 Te Crane
45Wix4.2Hi-90Te 5.0m 20m 30m 30cm high over 35m 2.50% 7% loose surface 10 Te 150 Te 5.0x5.0
10% paved surface 15 Te Crane
5.0 Wix 4.5 Hi-110Te I 30cm high over 35m 2.50% 7% loose surface 10 Te 180 Te 55x5.0
10% paved surface 15 Te Crane
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NEXT YEAR

Developing Best Practice;
Transportation, Planning and Site conditions

2. How can it be enforced and acted on ?

3. How can it be delivered to make a difference on site ?




Developing Best Practice;
Transportation, Planning and Site conditions

2. How can it be enforced and acted on ?

Adoption and i1 nclusion of the 6Stan
Acceptance and promotion of the 06St

Promotion of the 606Standardodé to HSE

Promotion of t he 0Standardodé to Deve
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Developing Best Practice;
Transportation, Planning and Site conditions

3. How can it be delivered to make a difference on site ?

OEM6s include in the 6Site requirel

Developers & Wind Farm owners construct site roads to
specification

Promote awareness to Operators of Vehicles & Cranes to
accept the Standard

Training of Drivers to understand
interpretation of how it should be acted upon, on site.
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Thank You

Any Questions ?
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