Environmental Product Declaration

For Electric Motor Type 90S 4 Pole (3GAA092001-ASC)
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Kg/product

Kg/kW

Electro steel

6.46

5.87

Normal-rolled steel

1.43

1.30

Aluminium

0.41

0.38

Silumin

2.14

1.94

Copper

1.66

1.51

Wooden boxes and planks

0.10

0.09

Impregnation resin

0.03

0.03

Paint

0.02

0.02
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ABB Automation

Organizational framework

Manufacturer: 

ABB Motors A/S

Petersmindevej 1

DK-5000 Odense C

Tel.: +45 6547 7777

Fax: +45 6547 7676

Contact person EPD: Erik Just.

ABB Motors A/S belongs to the Business Area Electrical Machines with 18 sites. The business area is part of ABB’s Automation Segment.

Environmental management: 

ABB Motors A/S has been certified according to ISO 14001, the international environmental management standard since 1998.

Life cycle assessment is  integrated in ABB Motors’ product development.

Quality management:

ABB Motors A/S has been cerfified according to the ISO 9001 quality management standard since 1991.

Product description:

ABB Motors A/S’ line of low voltage asynchronous motors consists of the following families:

· Low voltage three-phase asynchronous industrial multi-purpose motors with outputs in the range from 0.18 to 4 kW, with pole numbers from 2 to 16.

· Low voltage single-phase asynchronous industrial multi-purpose motors with outputs from 0.18 to 2.2 kW.

· Low voltage single- and three-phase MX motors for fan applications with outputs from 0.25 to 3.5 kW.

All the motor families are produced in standard as well as in customized versions, developed in cooperation with our customers to ensure that the motor is optimized for the application.

The motor families have been developed to fulfill the highly variable needs of many different industrial applications such as:

· Paper industry applications

· Pumps

· Compressors

· Ventilation

· Gears

Material according to the table below is used for the product:
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Inventory

turing

Use

Disposal

Use of non-renewable resources

Iron (Fe) kg/kW

1.989

0.232

2.773

Aluminium (Al) kg/kW

0.439

0.560

0.762

Copper (Cu) kg/kW

1.542

-

0.274

Uranium (U) g/kW

0.100

1,0233.0

0.04

Coal kg/kW

10.846

9,990.1

3.326

Oil kg/kW

3.154

2,850.4

1.732

Natural gas kg/kW

2.222

1,967.8

0.904

Use of renewable resources

Hydropower Mj/kW

21.67

26,939.4

26.1


Environmental performance

The data and calculations are in accordance with the general principles of conducting an LCA. The used method follows the principles of the Danish method named EDIP (Environmental Development of Industrial Products). 

Functional unit

The functional unit for the LCA was 1.000 motors. The result has been recalculated to express the unit 1 kW of rated output.

System boundaries

The life cycle assessment covers all environmental aspects for extraction and production of raw materials, manufacturing of main parts, assembly of the motor, transportation and use as well as discharge of waste and recycling of materials. It includes consumption of materials and energy as well as emissions and waste generation.

Calculations are based upon an estimated life time of 15 years when operating 5,000 hours per year. A European mix of energy has been used for calculating energy consumption and related environmental effects for extraction and processing raw materials, use and disposal. A Danish mix is used for the consumption of energy during manufacturing in Denmark.

The motor 90S 4 Pole (3GAA092001-ASC) has been chosen for the LCA-calculation.

Motor rated output:
1.1 kW.

Efficiency:

81.4%

Allocation

The product includes 3 main materials, - 


aluminium, copper and steel. For 

manufacturing of certain components primary material is required while other components can be manufactured of recycled material. The comparison between primary and recycled material is based on economical allocation. World market prices for primary and recycled material have been used for this relative comparison.

Resource utilisation

Manufacturing includes extraction and processing of raw materials as well as manufacturing of the product. Disposal includes both waste disposal and recycling.
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Primary energy in materials

19.06

0

0

Primary energy for processes

721.30

1,141,857.0

323.6

Manufacturing

Use

Disposal

Primary energy in materials

16.4

0

0

Primary energy for processes

655.8

1,038,051.8

294.2

Absolute requirements MJ/product

Requirements per unit of output power MJ/kW


Energy consumption and losses

[image: image5.wmf]Relative weight per unit of output power

Kg/kW

Hazardous waste after manufacturing, various

0.239

Hazardous waste after end of life, various

0.518

Regular waste (to landfill) during manufacturing

4.28


The consumption of raw materials for production of electricity as a European average is based on the assumptions per kWh: 108 grams of stone coal, 80 grams of lignite coal, 27 grams of oil, 18 grams of natural gas, 45 kg of water and 0.011 grams of uranium. For production of electricity in Denmark the following assumptions are used per kWh: 206 grams of stone coal, 11 grams of oil, 5 grams of natural gas and 14 kg of water.
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Category of impact

unit per kW

Manufacturing

Use

Disposal

Global warming GWP

Kg CO

2

-EQ/kW

61.3

54,470.0

23.2

Acidification

Kg SO

2

-eq/kW

0.4

543.0

0.1

Photochemical oxidants POCP

Kg C

2

H

4

-eq/kW

0.008

3.0

0.006

Eutrophication

Kg NO

3

-eq/kW

0.3

293.6

0.09

Waste

Recycling is recorded in resource utilisation at disposal.

The classification data for emissions are as below:
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Usage in % of total

Global warming, GWP

99.84%

Acidification

99.90%

Photochemical ozone

99.55%

Eutrophication

99.87%


The calculations are based upon principles and data in Danish LCA method EDIP and the matching LCA tool and database.

Additional qualifying factors

Recycling and disposal

The main parts of the product can be recycled. In the basic study was assumed 90% of recycling. Some parts need to be fragmented to separate different types of material. Loss of material during recycling is estimated to 30 percent for steel and aluminium and 50 percent for copper.

Usage phase in relation to the total

It is to be observed that the energy consumption and the related environmental impact during the usage phase are the most important. As an example, GWP for the usage phase is more than 500 times larger than the GWP for the rest of the life cycle.
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GLOSSARY

Acidification, AP. Chemical alternation of the environment, resulting in hydrogen ions being produced more rapidly than they are dispersed or neutralized. Occurs mainly through fallout of sulfur and nitrogen compounds from combustion processes. Acidification can be harmful to terrestrial and aquatic life.

Eutrophication. Enrichment of bodies of water by nitrates and phosphates from organic material or the surface runoff. This increases the growth of aquatic plants and can produce algal blooms that deoxygenate water and smother other aquatic life.

Global warming potential, GWP. The index used to translate the level of emissions of various gases into a common measure to compare their contributions to the absorption by the atmosphere of infrared radiation. GWPs are calculated as the absorption that would result from the emission of 1 kg of a gas to that from emission of 1 kg of carbon dioxide over 100 years.

Life cycle assessment, LCA. A management tool for appraising and quantifying the total environment impact of products or activities over their entire life cycle of particular materials, processes, products, technologies, services or activities. Life cycle assessment comprises three complementary components-inventory analysis, impact analysis and improvement analysis.

Ozone depletion potential, ODP. The index used to translate the level of emissions of various substances into a common measure to compare their contributions to the breakdown of the ozone layer. ODPs are calculated as the change that would result from the emission of 1 kg of a substance to that from emission of 1 kg of CFC-11 (a freon) 

Photochemical ozone creation, POCP. The index to translate the level of emissions of various gases into a common measure to compare their contributions to the change of ground-level ozone concentration. POCPs are calculated as the change that would result from the emission of 1 kg of a gas to that from emission of 1 kg of ethylene.
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