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Mapping Energy Value Stream

v Value stream encompaszzes all activities creating values

v Scope of value siream: Entire process

+" End activity: A Custormner

v Objectz in the value stream: materialz, components, people,
maoney, information, etc.
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Mapping Energy Value Stream

Tvpes of value siream maps bazed on the flow:
v MWlaterial
v" Information

Tvpes of value stream maps bazed on the time and objectives:

v' Current conditions
v Tdeal state
v" Future state (2.g., 3-0 month: from now)
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Mapping Energy Value Stream

Purpose of value map:

v Communicate

+ Dizcover wasta

v [dentifving sources of waste

+ Plan actions to elmmate the wasta
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Mapping Energy Value Stream

Analvzing value bazed on the valos map:

v Whao is the end-customer?

¥ What value do customers buy?

v What stream of activities leads to this value?
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Mapping Energy Value Stream

v Value stream map:s of unportance
v Commonality with the process modaling methodologiss
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Turbine Installation Cost

v Installation costs include a foundation, normally made of
reinforced concrete, road construction (nacessary to move
the turbine and the sections of the towear to the building =ite),
a transformer {neceszary to convert the low voltags (2.2, 4753 W)
currant from the turbine to, ez, 10-30 KV currant for the local
electrical grid, telephone connection for remote control and
surveillance of the turbine, and cabling costs, ie., the cabls
from the turbine to the local 10-30 KV power line
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Installation Costs Differ

v The cost of road: and foundation: depends: on 201l
conditions, i.e., milding a road capable of carrying all
turbine components
¥ Distance to the nearsst hizhway
v The cost of getting a mobile crans to the site
v The distance to a power line suited to handle the turbine power
v Transportation costs of all turbine components can not
be iznored
+" An Internet connaction and remote control canter
iz naceszary, however, the cost &= wsually low
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Economies of Scale

v' Connecting many turbines in the same location offers
cost advantages

v Yet, the elactric grid limits to the amount of powear
it can handie

v The zrid may nead to be reinforcad, ez, the high voltage
electrical zrid nead to be extendad

v Numarous parties may b2 imvolvad in the grid modification,
which iz uznally location {e.z., state) dependent
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Operation and Maintenance Costs
for Wind Turbines

¥ Wind turbines are designed to operate for 120,000 = hours
ovar the desien lifetime of 20 + vears

v Dhata shows that mamtenance cost is tvpically low for new
turbines and it mcreazes as the turbines age (which iz natural)

¥ Tha terms of mamtenance contacts vary, form fixed annual
cost to the cost per zarvice performed (expect growing
competition in thiz arsa)
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Economies of Scale

v Besides the econory of size of an individual tarbine,
the wind park economy of zcale 15 of mporiance

+ The aconomy of scals benefits stem from mamtenance,
administration, and so on

+" This is particukarly trae for rotor blades and gearboxes that
may be overhauled in batches rather than indidually

v The price of a new set of rotor bladesz, a gearbox,
Or 3 ganerator may be in the order of magnimde of 15-20 %
of the price of the turbine
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Turbine Design Lifetime

v" Wind turbines are nzually dezizned to last, e.g., 20 - 15 vears
v Dlezizning componants to last longer might be a waste
v The designed lifetimea, 2 g 20 - 25 vearz, needs to be carafully
evaluated as it impacts the mdividual svaterm and component
dezizn/selaction
v' The acmal lifetims of a wind turbine depends= both on
the guality of the turbine and the local climatic conditions,
e.g., turbulenca at the zite
v Orffzhore turbimes mav lazt longer, due to lower turbulence
at seas
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