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Vattenfall Group (2006)

« Europe’s fourth largest electricity producer and the largest heat producer
* Net sales: 16 billion EUR

 Operations in Sweden, Finland, Germany, Poland and Denmark

« Operates the complete value chain: production = distribution - sales

 Vattenfall Group electricity generation: ~186 TWh

o ~ “New” Renewable Hydro
32 000 employees Fossi] 1% b

469

Nuclear
35%
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Three Business Groups

Business Group Nordic
(Sweden, Finland, Denmark)
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Business Group Germ

(Germany) Business Group Poland

(Poland)
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Electricity generation systems

Base'power,
peak power

Noise, aesthetic impacts Long-lived radioactive waste, mines, risks

Basg; back-up
and peak{ng

DOME

Landscape impacts, Acidification, climate change,
biodiversity for biofuels mines, oil drilling, transports
| 1
Fleat
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The LCA work

 Started 1993 — reason to understand the electricity production chain

* Then methods under development
— Difficult to get data
— Resistance from suppliers

* Very early we understood the value of the ETH data-bas
 The situation is improving

* More databases and specific data

* Now ISO and more for methods

- EPD are emerging
— Specific/companies-products
— Generic/sectors
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It is possible to “lie”, manipulate, and misuse LCA

Differences in the following will give differences in the results

« System boundaries
System expansion or not
Cut offs

Data and data quality
Differences in tools

But ambiguity can be avoided

* Transparency in description of scope, goal and calculations
« Agreement between operators and stakeholders on the market
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Environmental assessment tools - Nordic Generation

Life-Cycle Assessment (LCA) according to the international EPD®system
 Cradle-to-grave assessment of resource use and emissions (book-keeping approach)
* |SO-standard 14025, Product Category Rules (PCR)

* |dentifies weak-spots, keeps track on up- and downstream suppliers

Environmental Risk Assessment (ERA)

« Based on PSA-methodology from nuclear

« Likelihood x consequence of mishaps, failures, accidents

* Quantitative results (in form of environmental impact and costs)

Biodiversity impact assessment
 Biotope method

A before-after methodology

* Quantitative results
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Environmental strategy — Nordic Generation

Environmental Assessment tools —
Management System LCA, ERA & Biotope method

* Laws & permits * Assess environmental performance

« Continuous improvement « Identify "weak spots”

» Environmental aspects « Prioritise business risks

* Targets & programmes - Cost-effective solutions
Accountability Effectiveness

EPD

* Environmental Product Declaration,
based on LCA

* Third-party certified performance
report

* Open, comparable & transparent

Openness
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Certified Environmental Product Declaration EPD® — EPD

catches more than LCA

THE GREEN YARDSTICK

® EPD® - Environmental Product Declaration — an information system
to describe environmental properties of products and services based

on facts
®
® Open for all products and services EPD
® Based on I1SO 14025 T OECLARATION
® Third party verified and certified e
() ® 101 1 1 1 HAS AN EPD FOR
An EPD® for electricity and district heat contains euecrmcrry From it W@
REGISTRATION NUMBER S-P-00026 Q
. e (R e e e o ENVIRONMENTAL PRODUCT
Life Cycle Assessment (LCA) e . o
Land-use @f{ Dl _ e Qi VATTENFALL AB
Study of impacts on biodiversity —y- e
i . Wl 'f’f‘i‘ﬁ""’"‘"‘ Electricity from Vattenfall AB’s
Environmental Risk Assessment (ERA) Swedish Windpower Plants
Radiology s
Proliferation
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Use for EPDs and underlying studies

Procurement D Clllma?e
o Statements eclarations
Communication
Consequential
Improvements Reporting EIA LCA

CSR
Labelling
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Added information throughout the supply chain

Extraction of raw material Manufacturing of parts Manufacturing

Use phase

TT Transport T

%L%‘%L '
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Product category

Example: Electricity Steam and hot (cold) water

Code according to UNCPC (United Nation Central Product Classification)
« Section: 1- Ores and minerals; electricity, gas and water
— Division: 17 — Electricity, steam, and hot (cold) water

* Groups:
— 171 — Electrical energy

— 172 — Steam and hot (cold) water
The product category includes the generation and distribution of electricity,

steam, hot and cold water

« Generation: from cradle to power plant transformer inclusive or to heat delivery point to
the distribution system

 Distribution: processes after transforming to customer or from heat delivery point to the
customer central unit

« The use of electricity, steam, hot and cold water is not included
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Information modules (* Polluter Pays allocation method)

up-stream processes' core module down-stream processes'
infrastructure infrastructure infrastructure
up-stream module up-stream module up-stream module
I . I Construction of and .
; Construction of and . . I Construction of and |
. . reinvestment in . .
I reinvestmentin ! eneray conversion | reinvestment in |
| suppliers' facilities | gy tant | distribution system
__________ PP~ p ™ pp* I ___
natural L J
energy up-stream processes fuel core module electrical or down-stream processes
resource Op eration of en ergy thermal energy

KWh
Production of fuels _’ conversion plant, fuel _> Distribution of electricity, _> Consumer

- preparation at i steam, hot/cold water
{ PP~ PP*
Production of auxiliary /
substances and

chemicals o]

v

up-stream processes'
infrastructure
down-stream module

—

down-stream processes'
infrastructure
down-stream module

core module
infrastructure
down-stream module

| . . 1

I Dismantling of .

I suppliers' facilities !

1

__________ PP*
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Ringhals’ nuclear fuel cycle

Uranium plant Underground
V308 'ump Ore mining
Enrichment UF6 Refinery &
centrifugation Conversion
© .
S Y308~ uranium plant [ Ore Open pit
mining
Fuel
fabrication Upstream processes
=
[
@
S c
ore processes
N P
Electricit Spent fuel bli N _ : Final repository
v generatio¥1 N Ies> Tigf’):ézry Spent fuel 3 Encapsulation | Canisters spent fuel
5 = = Control rods etc. = = _— - -
ownstream L—Operational—| * | Operational A A
_ ] waste waste T
Distribution Dismantling - mmmm sl= Core . d Operational waste ™=
components 2035-2069
' v Dismantling Dismantling
Final storage Final storage
kWh dismantling operational |
waste waste

© Vattenfall AB Birgit Bodlund

Vattenfall Nordic Generation: Environment 14 VATTENFALL —



Rules for the core module, data requirement

» Specific data shall be used for the amounts of
iInputs and outputs in following activities
— operation of energy conversion plant
— fuel preparation processes at energy conversion site
e.g. drying and grinding
— maintenance activities e.g. lubrication
— operation (also test operation) of backup power and heat

— distances for the transportation wastes and type of
vehicles and thus emissions

— handling/treatment/storage waste
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Rules for upstream processes (1)

* Fuel production
— Extraction of natural energy resources
— Processing of fuel
— Preparation of fuel
— Fuel storage operation
— Transports: extraction/farming-> refinery->conversion plant

* Production of auxiliary inputs to the core module

— Extraction of natural resources for auxiliary inputs (fuels and electricity used
by suppliers, materials, chemicals)

— Production of fuels and electricity used by suppliers and auxiliary materials
and chemicals

— Storage of auxiliary materials and chemicals at energy conversion
site

— Transports: extraction -> processing -> conversion plant
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Rules for upstream processes (2)

* Production of fuel for the energy conversion plant
» Specific data should be used for
— production of main fuels

— distances for the transportation within the fuel production chain and to the
energy conversion plant and type of vehicles and the emissions

* Generic data may be used for
— production of fuels bought on the spot market

— transportation services (fuel use and emissions in conjunction with
transportation)

— resource use and emissions in conjunction with electricity, auxiliary materials
and chemicals used in fuel suppliers’ processes

— national or regional mixes for electricity generation

— resource use and emissions in conjunction with treatment of operational waste
from fuel suppliers’ processes

© Vattenfall AB Birgit Bodlund
Vattenfall Nordic Generation: Environment 17

VATTENFALL —



Polluter Pays allocation method

Waste incingration plant hot water/
Waste destruction incl. Making use of > | oictrib district heat
_—Y| environmental impact thermal energy kWh Distribution i: steam
P electricity
r\é\::aesst: \“:’tha:g: IZE[% e Processing of User of stabilized
trp—» b trp —»| stabilized P trp P | and processed
waste producers
o waste waste
responsibility
trp

Waste ¢
generator[—— _ :
trp—|  Deposit/ landfill |

—

) Scrap yard/ Recycling I User of recycled
P callection site > tp > process P waste

S

Scrap yard/
collection site

P trp p| Re-user
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Shared burdens

Environmental impact rests with waste Environmental impact rests with generator and distributor
generator — of district heat, electricity, process steam etc -
Incifjeration plant
Wast Collecti Waste Equipment to make Distributi
as (t-:- > trp—p| ° gtc 'Ly trp —p] incineration in—{p| k| use of thermal —p kwh—{"'° ”tu 'Oy, | Wh—BF Consumer
generator site boiler to destruct energ eg. tubes, system
the waste pumps, generator
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No double counting

Environmental impact rests with studied product system

Scrap yard/ Recvelin Studied Scrap yard/ Recvclin
----9 scrap—» trp —» Collection [ trp —p| yelingi , trp —» product [¥ scrap—» trp — Collection 9 trp —p Al E— >
st process system site process
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Data sources for Europe

MATERIAL DATABASE

Steel IISI (International Iron and Steel Institute)

Primary copper ICA (International Copper Association)

Copper products European Copper Institut (Deutsches Kupferinstitut — Life Cycle Center)
Electricity ecoinvent

Data combined with IEA (International Energy Agency) statistics on
electricity generation mixes for nations, regions etc.

Fuels ecoinvent

Aluminium EAA (European Aluminium Association)

Plastics PE Plastics Europe (former APME Association of Plastics Manufacturers
in Europe)

Chemicals PE Plastics Europe (former APME Association of Plastics Manufacturers
in Europe), ecoinvent

Electronic components EIME (Environmental Information and Management Explorer) EcoBilan

Transports NTM or regional alternatives®

Waste management, other | ecoinvent
construction material

Warning allocation!!!
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Credible and high quality data are key in the LCA

Differences in the following will give differences in the results
« System boundaries

« System expansion or not

« Cut offs

We also need / want
* Information about the data - “meta data”

* The data are given in modules

Thus we have requirements on generic data concerning those key issues
and that will help to avoid ambiguity
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Use for EPDs and underlying studies

Procurement D Clllma?e
o Statements eclarations
Communication
Consequential
Improvements Reporting EIA LCA

CSR
Labelling
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Thank you

. (in Swedish)
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