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[English Summaryl|

Study of Potential for the introduction of Renewable Energy

As a 2009 project, the Ministry of Environment appointed Ex Corporation Environmental & Urban
Planning, Research and Consulting, Itochu Techno-Solutions Corporation, Pacific Consultants Co., Ltd.,
and Asia Air Survey Co., Ltd. to carry out an study entitled “Study of Potential for the introduction of
Renewable Energy” (hereinafter referred to as the “Potentia Study”). The details of this study are
discussed here.

In this Potential Study, energy resources which can be estimated theoretically but do not take into
account various limiting factors (such as land application or application technology) are defined as
“potential”; whereas, feasible energy resources where various limiting factors concerning energy
collection (extraction) and application are taken into consideration and which are estimated after
creating a scenario (assumption) for limiting factors are defined as “introduction potential”. Although the
so-called targeted value are set within the introduction potential, the introduction potential should be
reviewed accordingly since limiting factors such as economical efficiency may change.

1. Photovoltaic (PV) power generation

According to the “Photovoltaic (PV) Roadmap Toward 2030 (PV2030+)” compiled by the New Energy
and Industrial Technology Development Organization (NEDO) in June 2009 (hereinafter referred to as
the “PV2030+"), the potential of photovoltaic power generation, for which the latent capacity physicaly
feasible for installation in a building or low, unused sites is compiled, is estimated to be 7.98 hillion kW
in total (of this, 7.29 billion kW is for unused land) (in the PV2030+, it is referred to as “scale feasible to
physically introduce")l). In case of PV power generation, since the factor for locally uneven distribution
is small, the potential is often described as the grand total of products from a number of facilities and
areas by setting basic unit by facility (for example, 4kW/building). Therefore, in the PV2030+ this is
estimated in such a manner.

However, for non-residential buildings, roof types or shape of roofs are complicated and sunlight
conditions vary significantly. In addition, equipments such as air conditioning units are installed
outdoors in many cases. Hence, in the Potential Study, for non residential buildings, an investigation of
basic unit based on sample drawings was carried out. In this investigation, based on the following
scenario, the areas where PV cells can be installed was estimated and after assuming the unit output per
unit areas as 0.067kW/m?, the introduction potential was also estimated.
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e The instalation area over 150m?/site, over 20m?site or over 10m?/site respectively cannot be
secured as areafor installation

» therange where each equipment or structure exists,

* therange where power generation cannot be expected due to limited sunlight hours and

e Places without roof.

Theresult, asillustrated in table 1, was in the range of 2,400 to 56 million kW.

Table 1: Introduction Potential of PV Power Generation on Non-Residential Buildings

Classification | Facility Category Introduction Potential
(20,000 kW)
Public Governmental buildings 30to 150
Schools 740 to 1,100
Cultural facilities (such as 100 to 390
community centers)
Medical and welfare 10to 110
institutions
Michi-no-eki (Roadside 10to 260
stations)
Water supply and sewer 60to0 80
systems
Subtotal 950 to 2,100
Industry Plants 1,500 to 3,400
Power stations, etc. 1to5
Subtotal 1,500 to 3,400
Total 2,400 to 5,600

The introduction potential estimated is within the introduction potential of the PV2030+ where the
introduction potential of PV power generation for buildings other than residences was estimated to be
8.88 to 91.56 million kW. The result also supported evidence that the ratio of plants, business
establishments or schools tended to be high. Accordingly, the importance of policies to promote the
installation of PV power generation to such facilities was suggested.

In the Potential Study, suitability of low and unused land suitable for “megawatt solar systems” which
are planned or have been constructed was also examined. As indicated in the findings in Table 2, it was
estimated to be in the range of 76 to 94 million kW. By combining the potential of non-residential
buildings, and low and unused land, the total is estimated to be in the range of 100 million to 150 million
kW.
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Table 2: Potential for PV Cell Installation at Low and Unused Lots

Lot Classification Introduction Potential
(10,000 kW)

Abandoned cultivated 6,700

land (*)

Industrial estates (sold 160 to 370

inlots) (*2)

Final disposal sites 310

Others (*) 390 to 2,000
Total 7,600 to 9,400

(*) It is assumed that for land such as ones being used for forestry or wild land etc that cannot be
reclaimed as farm land (because maintaining the physical conditions to reclaim as farm land is very
difficult), photovoltaic facilities are installed in parts of land not designated as farm land and land
located within designated farm lands but not suitable for farming purposes.

(*?) It is assumed that photovoltaic facilities are installed within a fixed area after subdivision.

(*%) Based on “Research and Development on PV Power Generation Application System and
Peripheral Technologies, Research and Development on Diversified Installation Methods” (1995) as
compiled by the Central Research Institute of Electricity Power Industry (CRIEPI).

In the Potential Study, a questionnaire survey was conducted for prefectures, ordinance-designed cities,
major cities, special cities and specia wards (170 municipalities in total) that enquired about conditions
for setting goals when introducing to public facilities. From the results, it was learnt that fifteen (15)
municipalities set numerical targets for the introduction to public facilities and three (3) municipalities
had prepared introduction goals beginning FY 2020. However, introduction goals remain under 20% of
the introduction potential for public facilities as described earlier and hence further promotion and
encouragement of the introduction should be made.
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2. Wind power generation

(i) Onshore wind power generation

The resource for onshore wind power generation is often predicted based on the assumption of installing
a certain density of wind turbines under favorable wind conditions. Based on the wind conditions map
“WIinPAS’ developed by the Itochu Techno-Solutions Corporation, the Potential Study estimated the
resource assuming the installation of wind turbines at sites that are above 80m elevation and have an
annual mean wind speed greater than 5.5m/s and the installation is in the range of 10,000 kW/km?. As a
result, the land wind energy resource was estimated to be 1.4 billion kW. The resource for onshore wind
power generation within national and quasi-national parks is 17 million kW, which is only 12% of the
total.

For the above-mentioned resource map, the resource for onshore wind power generation was projected
based on the following scenario by estimating areas feasible for wind turbine installation by overlaying
on geographic information system (GIS):

*  annual mean wind speed isover 7.5 m/s, over 6.5m/s or over 5.5 nV/s;

e dtitude lessthan 1,000m;

*  maximum tilt angle of less than 20 degrees;

* distancelessthan 10km from roads larger than 3m;

e distance from residential area more than 500m;

* prohibited development areas in protection forest areas, special protection zones and Class 1
special zones within national and quasi-national parks, wilderness areas, nature conservation
areas, state-designated wildlife protection areas and world natural heritage sites and

*  prohibited development areas in fields, building lots, lots used as trunk transportation lines,
rivers and wetlands, or golf courses.

As shown in Table 3 and Figure 1, the potential of onshore wind power was estimated to be in the range
of 70 million kW to 0.3 billion kW.

The results show that annual mean wind speed has a direct effect on capacity factor and generating cost.
For example, the annual mean wind speed of 7.0mV/s is equivalent to a capacity factor of 27% 2. Based
on the findings of the Potential Study, it is possible to estimate the potentia in proportion to generating
cost.

S-18



Wind Power Generation

= Annua mean wind speed (above 80m elevation) over 7.5 m/s
= Annual mean wind speed (above 80m elevation) over 6.5 m/s
= Annual mean wind speed (above 80m elevation) over 5.5 m/s

i 800 km

E

Figure 1: Onshore Wind Power Generation Potential Distribution
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(i) Offshore wind power generation

The resource for offshore wind power generation was also estimated assuming the installation of wind
turbines at sites with an elevation above 80m above sea level and with an annual mean wind speed of
more than 6.5m/s in a range of 10,000 kW/km? based on the WinPAS. From the results, the resource for
offshore wind power generation was estimated as 7.7 billion kKW.

For the above-mentioned resource map, the potential of offshore wind power was estimated based on the
following scenario and by estimating areas feasible for wind turbine installation by overlaying on
geographic information system (GIS):

e annual mean wind speed is over 8.5m/s, over 7.5 m/s or over 6.5m/s;

*  distance from coast line less than 30km,;

*  water depth less than 200m (50m for fixed type, between 50m and 200m for floating type) and
*  prohibited development areain marine park zones within national and quasi-national parks.

As shown in Figures 2 and 3, the potential for sea-based fixed type and floating type wind power
generation were estimated to be in the range of 5.1 million kW to 310 million kW and the range of 56
million kW to 1.3 billion kW respectively.

With respect to offshore wind power generation, promotion of technological development for practical
application is very important. In particular, presently the floating type is in research and devel opment
stage globally and it is necessary to develop wind turbines that can withstand severe weather conditions
such as typhoons prevalent in Japan.
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Offshore Wind Power Generation (Fixed Type)

m  Annual mean wind speed (above 80m elevation) over 8.5 m/s
Annual mean wind speed (above 80m elevation) over 7.5 m/s
Annua mean wind speed (above 80m elevation) over 6.5 m/s

Figure 2: Offshore Wind Power Generation Introduction Potential Distribution (Fixed Type)

o b
—————]

Offshore Wind Power Generation (Floating Type)

= Annual mean wind speed (above 80m elevation) over 8.5 m/s
Annual mean wind speed (above 80m elevation) over 7.5 m/s
Annual mean wind speed (above 80m elevation) over 6.5 m/s

Figure 3: Offshore Wind Power Generation Introduction Potential Distribution(Floating Type)
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A characteristic feature of the introduction potential of wind power generation is that the local
distribution is extremely uneven. So the simple potential for wind power generation at supply areas of
electric power companies in Hokkaido, Tohoku and Okinawa were estimated to exceed the generating
system capacity of each electric power company. Change in generated energy from wind power
generation to some extent cannot be avoided due to change in weather conditions. Moreover, the
interconnection of line capacity between electric power companies is limited. Hence these issues will
become limiting factors and hence the capacity that can be assigned to wind power generation is limited
to a portion of the local electricity demand. Further, it is also difficult to install windmillsin all areasin
the range of 10,000 kW/km? and hence the realistic potential will be lower than the potential indicated in
Table 3. The Japan Wind Power Association prepared an introduction roadmap by setting a long-term
introduction goal based on the scenario that wind power generation will provide 10% of the electricity
demand nationwide, on the assumption that electric power companies will interconnect to some extent
and windmills will beinstalled in the 1,500 to 1,650kW/km?? range.

From the results of the roadmap study, athough the distribution of the potential of wind power

generation could be obtained from GIS, when establishing project sites, it needs to be stated that local
information which cannot be grasped in the GIS level should be accumulated through other means.
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3. Medium and small-scale hydro power generation

Although the term “medium and small-scale hydro power generation” has not been strictly defined, the
terminology used here will take into consideration the cost of approved projects for medium and
small-scale hydro power generation development as conducted by the Ministry of Economy, Trade and
Industry, medium and small-scale hydro power generation of less than 30,000kW output.

Although the Study on Potential Hydroelectricity of Unused Fall Head ® conducted by the Agency for
Natural Resources and Energy is a study on undevel oped hydro power generation potential, with respect
to small-scale studies, due to the technical nature of questionnaire surveys, there is a risk that some
results may be lower than the actual condition due to the degree of interest of those who responded to
the survey. Consequently, in the Potential Study, with respect to water channel alignment data (including
dtitude data) compiled by the Geographical Survey Institute, catchment flow quantity data and
distribution channel water intake data compiled by the Ministry of Land, Infrastructure, Transport and
Tourism and prefectures, throughout the entire country was divided into 319 watershed blocks,
maintained water volume and water intake flow quantity were taken into account, and the usable water
volume was set up. In addition, assuming the installation of hydroelectric power stations at river
junctions with catchments within blocks (180,000 locations in total), the usable water volume was
established. The annual electric power generation of P (kWh) was estimated assuming 72% generating
efficiency asfollows:

P (kwh) 9.8x0.72x assumed annual usable water volume at a generating plant /3,600x effective
head at the assumed generating plant.

The construction cost for each assumed electric power station can be estimated by this annual electric
power generation, horizontal water conveyance distance and fall head. The potential was estimated
assuming the installation of hydroelectric power stations at sites where construction unit cost would be
less than ¥2.6 million/kW (installed capacity).

For the above-mentioned potential map, the introduction potential was estimated based on the following
scenario and by estimating areas feasible to install windmills by overlaying on the geographic
information system (GIS):

construction unit cost less than ¥500,000/kW, less than ¥1 million/kW, less than ¥1.5 million/kW
or less than ¥2.6 million/kW;

e distancelessthan 10km from roads larger than 3m;

*  maximum tilt angle of lessthan 20 degrees and

* prohibited development in specia protection zones and Class 1 special zones within national and
quasi-national parks, wilderness areas, nature conservation areas, state-designated wildlife
protection areas and world natural heritage sites.
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From the results shown in Table 3 and Figure 4, the introduction potential of hydraulic power generation
was in the range of 0.8 to 1.5 million kW.

Since the construction unit cost of small-scale hydro power generation is directly related to electricity
sales prices for commercialization, based on the findings of the Potential Study, the introduction
potential corresponding to the electricity sales prices can be estimated.

Local distribution is also extremely uneven even in the introduction potential of medium and small-scale
hydro power generation. Accordingly, the potential was estimated to be concentrated at electricity supply
areas in Hokuriku, Tokyo, Chubu and Tohoku.

From the findings of the roadmap, although the potential distribution of medium and small-scale hydro
power generation could be obtained from GIS data, it is essential to note that some relevant data, such as
fresh-water fisheries rights, have not yet been accumulated. Furthermore, hydro power generation has
aready been developed at some locations, which is considered to have introduction potential. On the
other hand, in cases where water intake for utilization for power generation exists in areas upstream
from the flow rate observatory, the flow rate may be underestimated. In addition, although it is assumed
that only a single power station will be constructed at a large-scale water channel section of more than
10km, the potential may increase if it is divided allowing for multiple stations. Further, agricultura
water channels are not included in the calculation and the standard construction cost is regarded to be a
prerequisite for calculating the potential as a threshold value. However, since some locations are actually
larger and have been commercialized, the details for these should continue to be examined.

In this Potential Study, the potential and introduction potential of water supply, sewerage and water for

industrial use have been examined and the potential and industrial potential were respectively
estimated to be approximately 180,000kW and a range of 140,000 to 160,000kW.

S-24



Medium and Small-scale Hydraulic Power Generation

m  Lessthan 2.6 million construction unit cost/kW
Less than 1.5 million construction unit cost/kW

= Lessthan 1 million construction unit cost/kW
Less than 0.5 million construction unit cost/kW

i 800 km

m

Figure 4: Medium and Small-scale Hydro Power Generation I ntroduction Potential Distribution
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4. Geothermal power generation

In this Potential study, potential was estimated by using information based on geothermal resources
density distribution (greater than 150°C applicable for flash steam generation, 53°C to 120°C applicable
for Carina cycle generation) prepared by Murakami et al. of the Nationa Institute of Advanced
Industrial Science and Technology (AIST) and by newly preparing a geothermal resources density
distribution for Rankine cycle generation applicable in 120°C to 150°C and by assuming the construction
of geothermal power stations at locations with resources density greater than certain level (for example,
over 10kW/km? at over 150°C). As a result of the estimation, the potential was estimated to be 24
million kW at over 150 °C, 1.1 million kW at 120°C to 150°C, and 8.5 million at 53 to 120°C
respectively. The potentia for national and quasi-national parks with respect to over 150°C was 19
million kW, which accounted for 83% of the total.

For the above-mentioned potential map and the following scenario, the introduction potential for cases
of temperature over 150 °C and a range of 120°C to 150 °C were estimated. Areas feasible for the
installation of power stations was estimated through overlaying on the geographic information system
(GIS) and a scenario where the power generation cost was designated as a parameter was set.

Introduction potential for over 150 °C and a range of 120°C to 150 °C

* thedistance from residential areasis over 100m,;

*  prohibited development in special protection zones and other special zones (Class 1, Class 2 and
Class 3) within national and quasi-national parks, wilderness areas, nature conservation areas,
state-designated wildlife protection areas and world natural heritage sites and

*  prohibited development on lots used for trunk transportation routes, other lots, rivers and
wetlands, and sea waters.

Introduction potential for 53°C to 120°C:

»  prohibited development in specia protection zones and Class 1 specia zones within national and
guasi-national parks, wilderness areas, nature conservation areas, state-designated wildlife
protection areas and world natural heritage sites.

» prohibited development on lots used for trunk transportation routes, other lots, rivers and
wetlands, and sea waters.

From the results shown in Table 3 and Figures 5 to 7, the introduction potential of geothermal power
generation was 1.1 to 2.2 million kW for over 150°C, 8,000 to 210,000 kW for 120°C to 150°C and less
than 7.4 million kW for 53°C to 120°C.

Since resources density has a high degree of correlation with generating cogt, it is possible to estimate
the introduction potential corresponding to generating cost based on the findings of the Potential Study.

S-26



With respect to the introduction potential of thermal power generation for over 150°C, local distribution
is extremely uneven and one third (1/3) of the potentia exists in Hokkaido and power supply areas of
Kansai, Chugoku, Shikoku and Okinawa €electricity have very little potential for geothermal power
generation. However, as was seen in wind power generation, there are no areas where the estimated
value was expected to exceed the generating facility capacity of an electric company. Locally uneven
distribution was recognized to be somewhat relaxed in areas with temperature range of 53°C to 120°C.

In addition to the points mentioned above, introduction of hot spring power generation at pre existing
hot springs and other naturally occurring hot springs was considered. There is aless degree of risk in the
development of hot spring power generation to generate power by utilizing existing hot springs, and its
potentia is estimated to be 720,000kW for locations with capacity of over 30kW/locati on’. Although
generating cost is considered to be less than ¥36/kW, compared with the generating cost of flush steam
generation, economic side could be a challenge and hence technologies for lowering the cost need to be
devel oped.
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m  Generating cost: lessthan  ¥20/kWh
Density Category: over 1,020kw/km?
= Generating cost: lessthan  ¥16/kWh
Density Category: over 2,760kw/km?2
Generating cost: lessthan  ¥12/kWh
Density Category: over 7,490kw/km?

Introduction Potential with over 150°C

-~

SO0 km

Figure 5: Geotherma Power Generation Introduction Potential Distribution (over 150°C)
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Lot Introduction Potential with over 120 to 150°C

= Generating cost: lessthan  ¥48/kWh
Density Category: over 7kw/km?
Generating cost: lessthan  ¥36/kWh
Density Category: over 88kw/km?
Generating cost: lessthan  ¥24/kWh
Density Category: over 1,050kw/km?

a W

—

Figure 6: Geothermal Power Generation Introduction Potential Distribution (120°C t0150°C)
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Figure 7: Geothermal Power Generation Introduction Potential Distribution (53°C t0120 °C)
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Table 3: Renewable Energy Potential and Introduction Potential

Unit: 10,000kW

Wind Power Generation

Geothermal Power Generation (*?)

Medium- and (Reference)
Offshore Offshore H?/B?lol _Igcoslvgr Generating Capacity of
Onshore (Fixed type) (IEI oaet)l ng Generation Over 150°C | 120to 150 5310120 Electric Companies
P ) (FY2008)
Potentidl 140,000 770,000 1,800 2,400 110 850
Introduction | Summary
5,600 to 20,218
Potential Value by 7,000t0 30,000 | 510to 31,000 130,000 80to 1,500 110t0 220 0.8t021 0to 740
(by Scenario
electricity Hokkaido 3,000 to 15,000 47010 12,000 | 3,800 to 28,000 210130 39to71 06to7 0to 246 650
supply Tohoku 2,100 to 7,400 7t04,400 | 1,000 to 18,000 14 t0 410 38t0 76 0to5 0to 194 1,680
region) Tokyo 100 to 450 32 to 2,800 640 to 5,200 15to 220 10to 18 Oto1l O0to 112 6,398
Hokuriku 44 t0 520 0to 420 0to 5,900 19to 190 0t0 0.3 0.1to3 0to 26 796
Chubu 250t0 870 0to 1,900 110 to 1,900 16 to 270 1.2to55 Otol Oto 88 3,263
Kansai 330t0 1,300 0to 160 0to 2,400 21038 0t00.2 0 0to8 3,386
Chugoku 190 to 1,000 0to 460 0to 15,000 41064 0 0 0to15 1,183
Shikoku 110t0 530 0t0 390 0to 3,800 3t073 0 0 Oto4 666
Kyushu 630 to 2,200 2t0 5,400 48 to 40,000 310100 251049 01to3 0to 52 2,002
Okinawa 280 to 560 1t0 2,800 110 6,300 0t00.2 0 0 0 192

(*) Less than 30,000kW of facility capacity: water supply, sewerage and water for industrial use (approximately 180,000kW of the potential) are not

included.

(*3 The potential of hot spring power generation is not included.
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1.1

2010 1,910 kL
1,160 kL
kL
2020 1990

25%

1,660

35
kL
4_.8%

kL

kL

2005
44

KL

2,807
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o Installed Capacity

W
kw k 10 3 1kw 1,000W
M 10 6 1MW 1,000,000W 1,000kW
A v
o Electrical Energy
W h kWh S1
W's J
kwh/

KW x 365 x 24 x
o Capacity Factor

€)

kWh/ / 365 x 24 X kW  x 100

o (Geographic Information System)
ESRI GIS ArcGIS



T AN

+

http://www.fepc.or.jp/learn/hatsuden/new_energy/taiyoukou/index.html



1,000kW 1MW

2-3

http://www.city.wakkanai .hokkaido.jp/section.main/tiiki.sinkou/osirase-pv.project.htm
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o WinPAS (Wind Power Assessment System)

2000 1km
30 100m 10m

2-5 WinPAS 60m
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2-7

http://www.city.yokohama.jp/me/suidou/kyoku/torikumi/kankyo-hozen/syousuiryoku.html
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5,600 kW
950 2,100
kw

1.5 kw 15,000 kw

15
2020

kw

15

2,400

1,500 3,400

7,600 9,400  kw

1.0 kw 10,000 kw
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3.1

NEDO 2003
NEDO 2003 3
3-1
12,797  kw 6,165
kw 2,955  kw
3-1 NEDO 2003
kw
A B C
4,878 2,439 1,219
654 327 164
346 173 87
930 465 232
38 19 10
209 104 51
385 185 92
7,440 3,712 1,855
2,637 1,120 560
320 160 32
188 91 44
9 5 2
275 110 55
478 241 117
1,451 726 290
5,357 2,452 1,101
12,797 6,165 2,955
A
B
C
NEDO 2003 3
NEDO 2005
2005 NEDO 2030
3-2
2030 7,984,000MW 798,400 kw

201,800MW 20,180  kw

2003 NEDO

16



3-2 NEDO 2005
MW
2030 2030
37,100 45,400 53,100 101,000
8,200 16,500 22,100 106,000
3,800 10,400 13,500 14,000
5,100 10,200 53,100 291,000
0 14,800 16,400 55,000
0 4,600 8,600 32,000
0 0 35,000 7,386,000
54,200 101,900 201,800 7,984,000
2030 PV2030 2004 6
2030 PV2030
NEDO 2030 H17
http://ww._nedo.go. jp/nedata/17fy/01/b/0001b008. html
2008
NEDO 2008 3
133GW 13,300 kw 54 t
108 t Co,

17



1995

6 NEDO
2001
12 NEDO
3-3
3-4 820 3,860 KW
3-3
1995 2001
70.0km? 80.9 km?
— 553.7 km?
301.9 km? 304.7 km?
1.9 km? 1.9 km?
39.4 km? 39.4 km?
141.2 km? 8.1 km?
57.7 km? 57.7 km?
100.4 km? 100.4 km?
67.1 km? 67.1 km?
779.6 km? 1213.9 km?
1995
NEDO 2001
12 NEDO

18




3-4

MW
No. A
km2  (km) km?
68.3 (2,441) 34.18 1,627 (50%) | 814 (25%) 407 (12%)
. 104 5.20 248 (5%) 99 (2%) 50 (1%)
15 2.94 140 (20%) 70 (10%) 35 (5%)
2 0.004 0.004 0.17 (100%) | 0.09 (50%) | 0.03 (20%)
5 0.11 5 (2%) 3 (1%) 1 (0.5%)
1.10 0.55 25 (50%) 16 (30%) 8 (15%)
° 1.42 1.42 68 (100%) 34 (50%) 14 (20%)
JR 101 40.24 1,916 (40%) | 958 (20%) 479 (10%)
! 26 10.26 489 (40%) 244 (20%) 122 (10%)
120 (17,212) 6.02 287 (5%) 115 (2%) 57 (1%)
5 1.77 (253) 3.07 3.37 (4%) 1.69 (2%) 0.75 (1%)
163 8.15 389 (5%) 155 (2%) 78 (1%)
6,608 132.16 6,293 (%) | 3,147 (1%) | 1,573 (0.5%)
° 226 9.04 431 (4%) 215 (2%) 108 (1%)
7 4 2.19 63 (50%) 31 (20%) 21 (10%)
8 139 1.39 66 (1%) 33 (0.5%) 0 (0%)
9 3.75 (536) 1.88 89 (50%) 45 (25%) 18 (10%)
10 11,547 57.74 2,749 (0.5%) | 1,100 (0.2%) | 550 (0.1%)
96.78 (6,913) 48.39 4,609 (50%) | 2,304 (25%) | 1,152 (12%)
H 71.76 (10,252) 3.59 171 (5%) 103 (3%) 68 (1%)
5.69 (813) 2.85 136 (50%) 68 (25%) 27 (10%)
o 287.5 28.8 14,375 (10%) | 7,187 (5%) | 2,875 (2%)
13 202 20.20 961 (10%) 480 (5%) 192 (2%)
14 6,711 67.11 3,196 (1%) | 1,598 (0.5%) | 320 (0.1%)
15 11 4.53 216 (40%) 108 (20%) 54 (10%)
26,471.5 795.99 38,554 18,929 8,210
A C
1995

6

NEDO

19




NEDO 2009 2030 PV2030
2004
PV2030 2030
PV2030 2050
2050 1 5 10%
PV2030
2010 2020 0.5 16w/
50 100  kw/ 2020
2 36w/ 200 300  kw/ 2030
6 126W/ 600 1,200  kw/
2030 2050 25 356w/ 2,500 3,500
kw/
PV2030 3-1
2007 poy 00 T goen oS  2m0 2050

LIy

WEN ERE LA
LE LT O CHE = MO0 MR T OO pEndE
[ | EEAD WEWEYE ERHELLE TN EA nHEARSE
p ST 14 umh A TP Wi st 5 ]
Eda—ERHE WHES L — LR WEMEC—IL- WMELa—AIM EEREE 1~
IR LA T s | | Bt LTS (R a0 4%
RS T Bl i H] [{EEN] I=3 B=17 F3uas
i i W | ] =3 b 1 ] =300
TaME EESE. SRR SE . R& SERE. B Bk
HEME. EERLY SRRE. RTREm. E®M. R,
EEABECIRE LERCM ey )
3-1 PV2030+
2030 PV2030+ )
2030 PV2030
,2009 6
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PV2030
150 200GW 15,000 20,000 kW
150GW 15,000

kw 150 200GW 15,000 20,000 kw
3-2
,_.._..-"'i
.."'I'r’..' ‘\l E‘I—\.
H
_I — -
II i
8 IHAH—ARD
M Bhk~HE
REEEEL AT L
L
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2030 PV2030+ , )
2030 PV2030
,2009 6
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NEDO 2003 NEDO 2005
NEDO 2005

NEDO 2003
NEDO 2005

1995

22

2001



3.2

3-3

[ KW kWh/ ]

kW kw/

3-3

kWh/ kw

DM

23



1, 000KW (LMW

24

18



3.3

3-4

/\

.......................

3-4

25
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22

3-5

3-5
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3-6

10kW

3-6

10

10

10

20

20

20

150

150

2m

3m

28



3-7

3-6

D
2)
3)
3-7
3-8
3-7
424,400
24,200 30,200 55,600
0.56 0.60 0.88
0.00 0.03 0.23 0.07
0.01 0.09 0.13




3-8

0.18 0.36 0.38 0.00 0.07 013 0.00 046 046 018 0.88 097
0.16 0.24 0.28 0.00 0.01 0.04 0.00 0.00 0.26 0.16 0.25 058
4 0.17 0.30 033 0.00 0.04 0.09 0.00 0.23 0.36 0.17 0.57 0.77
0.35 050 052 0.00 0.03 0.12 0.00 0.00 0.00 0.35 0.53 0.64
040 043 043 0.00 0.00 0.00 0.00 0.00 0.00 040 043 043
0.19 032 032 0.00 002 0.08 0.00 0.05 0.05 019 0.39 045
0.35 041 042 0.00 0.00 0.03 0.00 0.01 0.01 0.35 042 046
4 0.32 042 042 0.00 001 0.06 0.00 0.01 0.01 032 044 049
0.75 0.89 0.89 0.00 0.00 0.00 0.00 1.00 1.00 0.75 1.89 189
0.10 022 0.29 0.00 0.03 003 0.00 0.16 0.16 0.10 041 048
0.00 0.04 0.62 0.00 0.00 003 0.00 0.16 0.16 0.00 021 0.81
4 0.28 0.38 0.60 0.00 001 0.02 0.00 044 044 028 084 1.06
0.05 0.09 0.12 0.00 0.01 0.02 0.00 0.18 018 0.05 0.29 0.32
0.00 0.00 0.02 0.00 0.02 0.02 0.00 0.18 0.18 0.00 0.20 0.22
1 0.03 0.05 007 0.00 0.01 0.02 0.00 018 0.18 003 024 027
0.003 0.003 0.005 0.000 0.001 0.003 0.071 0.072 0.072 007 0.08 0.08
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3 0.00 0.00 0.00 0.00 0.00 0.00 0.04 0.04 0.04 0.04 0.04 0.04
0.15 0.15 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.15 0.15 0.15
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.14 014 0.14 0.00 0.00 0.00 0.00 0.07 0.07 0.14 0.20 0.20
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.08 0.00 0.00 0.08
1 0.07 0.07 007 0.00 0.00 0.00 0.00 0.02 0.04 007 0.09 011
013 045 045 0.00 0.00 0.00 0.00 053 053 013 0.99 099
0.00 039 0.39 0.00 0.00 0.00 0.00 3.06 3.06 0.00 345 345
4 0.06 042 042 0.00 0.00 0.00 0.00 180 180 0.06 222 222
0.56 0.59 0.88 0.00 0.03 0.30 0.01 0.09 013 057 0.71 131
( 0.58 0.58 0.61 0.00 0.09 0.23 0.00 049 049 0.58 1.16 133
2 0.57 0.59 0.75 0.00 0.06 0.27 0.00 0.29 031 057 093 132
( 4 021 0.25 043 0.00 0.06 033 0.00 0.14 014 021 045 0.90
1 )
2 Y
3 'Y 3

3-9

30




3-9

/
2,953,124 H17
12,937,751 H17
6,444,748 H17
5911933 H17
28,247,556
2,542,352 H17
10,859,295 H17
10,636,976 H17
5,116,536 H17
2,606,829 H17
3,698,966 H17
532,619 H17
1,404,828 H17
13,734,364 H17
1,605,674 H17
2576210 H17
469,157 H17
55,783,806
12,779,000 21
104,136,000 21
64,023,000 21
64,882,000 21
167,000 21
6,154,000 21
1,860,000 21
3,763,000 21
65,151,000 21
11,593,000 21
1,862,000 21
8,793,000 H17
345,163,000
60,873,644
796,248
61,669,802
91,797,000 2009
83,346,080 H19
895,000 15
390,400,000 19
17,743,950 1

21

2003

0.0667kW/m2(15m?

1K)
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3-10

Si
JIS C 8907
kWh/
K (kW/m?)
X PAS kw
X Z 1 12 HAm kWh/ m2
Pas
kWh/ m?
K (kw/m?)
x kw/
X Z 1 12 HAm kWh/ m2
0.0667kW/ 1kw/15
kW/m? 1kW/m?
KWh/m?
K 1(KW/m2)  x  0.0667(KW/ )
X Z 1 12 HAm kWh/ m2
K 15)( Z 1 12 HAm kWh/ m2
K K’ Ker

32



3-11 K’
Kup 0.97 -
Kep 0.95
K 0.97 -
Kpm 0.94
niNno 0.90 -
K’ 0.756 =Kup Kepp Kpa Kpv N ino
Kpr
Kpr O pmaxX Tecr 25 /100
O pmax
Ter
Ter
Tcr Tav T
Tav
T
Tav JIS C 8907 :2005 13 11
3-12
18.4
215
28.0
Ham JIS C 8907 :2005
13 11

33




3-13

3-13

kWh/(  year)
30 63.03 63.03
30 72.26
30 71.10 70.68
30 68.67
30 60.02
30 59.05 58.70
30 57.02
30 44.96
30 44.23 43.96
30 42.69
90 46.50 46.50
90 35.30 35.30
90 19.90 19.90

34




3-14

3-14
kw kwh/
or m¥/
017 057 077 28,248,000 5 16 22 30 110 150 3 10 13
032 044 049 345,163,000 110 150 170 740 1,020 1,140 70 96 104
028 084 106 55,784,000 20 50 60 100 310 390 9 27 36
0.03 024 027 61,670,000 2 15 17 10 100 110 1 9 10
0.04 004 0.04 91,797,000 3 4 4 20 20 20 22 22 23
007 009 011 83,346,000 6 7 9 40 50 60 2.7 35 44
0.06 222 222 17,743,950 1 40 40 10 260 260 0.8 25 25
— — — — 150 280 320 950 1870 2,130 90 170 200
0.57 093 132 390,400,000 220 360 520 1490 2,430 3,440 140 220 300
021 045 0.90 895,000 0.2 04 0.8 13 2.7 54 0.1 0.2 04
— — — 391,295,000 220 360 520 1490 2430 3450 140 220 300
— — — — 370 640 840 2440 4,300 5580 230 390 500

35
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3-7
3-8
370km? 640km? 840km?
3-8
500km?
100km?

840

900
800
700
600
500
400
300
200
100

640

370

3-7

600

500 -

w N -

400

300

200

100

& & & S S

&
= & ¥ g §
A

3-8
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3-9
3-10
3-10 2,440 kW 4,300
kw 5,580 kW 3-10
3,500  kw 1,100 kW
250  kw

6,000

5,000

4,300

kw

4,000

3,000

2,440

2,000 -

1,000 -

3-9

4,000

3,500

3,000

kw

2,500

2,000

1,500

1,000

500

3-10
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3-11
3-12
3-11 230  kWh/
390  kWh/ 500  kWh/ 3-12

290  kWh/

600

500

500

kwh/

400 390

300

230

200

100

3-11

350

300

250

kwh/
m|
w

200

150

100

50

& & F &S S

3-12
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3.4
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3-13

3-14

S

P

P ——

A 4

te—

o= Nm

kw/m?
el Bk

—

3-13

T

&
&
<

N L

P ——

te—

kw/m?

o N®m

'
3-14
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3.3

41

DM



3-15

3-16 17

42

DM

10



3-16 ()

43




3-17
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3-15

3-15

.01

.01

.01

.01

.09

.02

.05

.05

.01

.15

oO|lo|lo|lo|lo|lo|]o|o|o| o] o

.07
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30

6
3-19 3-24
17
3-16
20
5 20
5
D
17
3-17 3-18
3-17
3-18
150 2
150 2

46




3-19

140,000 71,700 75,000 67,300 46,700 34,600
1,920,000 | 1,430,000 880,000 712,000 531,000 494,000
434,000 124,000 239,000 100,000 63,400 51,100
2,490,000 | 1,630,000 | 1,190,000 879,000 641,000 579,000
3-20
41,100 26,700 24,500 10,300 10,200 10,400
494,000 415,000 380,000 161,000 244,000 139,000
84,100 41,200 33,900 16,900 38,400 14,700
620,000 483,000 438,000 188,000 292,000 164,000
3-21
7,420 12,400 9,470 2,760 3,530 3,230
82,400 87,400 65,800 56,300 45,400 39,800
18,400 25,700 8,230 5,380 2,970 7,290
108,000 126,000 83,500 64,400 51,900 50,300

a7




3-22

3,070,000 496,000 | 1,050,000 449,000 421,000 877,000
891,000 | 1,470,000 118,000 472,000 415,000 255,000
516,000 255,000 117,000 49,100 113,000 65,400

4,480,000 | 2,220,000 | 1,280,000 971,000 949,000 | 1,200,000

3-23
130,000 22,500 118,000 352,000 151,000 5,780
499,000 229,000 573,000 153,000 283,000 12,700
91,300 30,500 100,000 40,200 94,000 25,700
721,000 282,000 792,000 545,000 528,000 44,200
3-24
145,000 119,000 16,000 17,300 0 1,170
300,000 316,000 48,200 5,500 13,700 63,700
110,000 133,000 27,500 14,400 25,200 30,100
554,000 567,000 91,700 37,200 38,900 95,000

48




2)

3-16

3-22

3-19

3,000,000

2,500,000

2,000,000

1500,000

1,000,000

500,000

y = 2.0985x
1

200,000 400,000 600,000 800,000 1,000,000 1,200,000 1,

400,000

3-18

20

700,000

600,000

500,000

400,000

300,000

200,000

y = 2.6501

X

100,000

50,000 100,000 150,000 200,000

250,000

49
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3-21



3-20

3-21

140,000
.
120,000
LT
100,000
y = 2.7944x
P
~ 80,000
«*
woo | ——1
20,000
0
4 5000 10000 15000 20,000 25000 30000 35000 40,000 45000 50000
3,000,000
2500000 *
y=2.1262x
2,000,000
~
.
1500000
.
1,000,000
*®
500,000 3
g
0
0 200,000 400,000 600,000 800,000 1000000 1200000 1,400,000
+
3
28 M L]
L1 .
26
24
22
.
2 L I
18
y = -0.0002x + 3.0488
16
14
12
1
0 1,000 2,000 3,000 4,000 5,000 6,000
/2

3-22
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3-16
3-23
3-26

3-27

5,000,000
4,500,000 /
4,000,000
y = 1.1757x
3,500,000
o« 3000000 [
2500000 | L1
.
2,000,000
1500000 [ I:I
R
1,000,000 . A4
500,000
0
0 500000 1,000,000 1500000 2,000,000 2500,000 3000000 3500000 4000000 4500000

3-23 20

900,000
800,000
700,000

600,000 I:I

500,000

y = 1.0234x

400,000
300,000
200,000
100,000
*
0 n n n n n n n n
0 100,000 200,000 300,000 400,000 500,000 600,000 700,000 800,000 900,000

3-24 5 20
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o~

700,000

600,000

500,000

400,000

300,000

1

*

I

*

I

y = 1.5167x

200,000

100,000

bl

1

*

1

0

50,000 100,000 150,000

200,000

250,000

300,000

350000 400,000 450,000

3-25

3-26

5,000,000

4,500,000

e

4,000,000

3,500,000

y = 1.1696x

3,000,000

2,500,000

2,000,000

1,500,000

1,000,000

¥ A4
R
P )

500,000

*

500,000 1,000,000 1,500,000 2,000,000 2500000 3,000,000 3500000 4000000 4,500,000

y = -9E-05x + 1.5356

1,000

2,000

4,000

5,000 6,000

3-27
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3)

3-25

-0.0002x
-9x 1075x

53

3-22

+3.0488
+ 1.5356

3-27

3-24



3-25

3-26

2

2

5,535 3.03 16,796,865 5,739,595 1.53 8,777,211
1,392 3.02 4,203,509 1,651,106 1.52 2,513,863
1,352 3.03 4,098,044 2,633,458 1.53 4,022,960
2,340 2.98 6,983,641 3,551,616 1.51 5,351,035
1,108 3.03 3,356,905 1,661,481 1.53 2,537,088
1,188 3.02 3,591,671 3,206,128 1.52 4,886,528
2,052 3.02 6,194,931 6,180,558 1.52 9,407,906
2,964 2.95 8,747,967 12,744,079 1.49 19,011,269
2,011 2.99 6,004,693 9,245,343 1.51 13,935,559
2,012 2.99 6,006,898 8,144,542 1.51 12,274,893
7,113 2.67 19,012,153 14,947,550 1.37 20,424,830
6,122 2.81 17,205,110 14,318,412 1.43 20,451,107
12,838 1.87 24,000,795 10,638,260 1.00 10,690,604
8,917 2.31 20,574,141 20,201,158 1.20 24,280,222
2,391 3.01 7,198,660 5,209,244 1.52 7,910,078
1,101 3.00 3,299,635 3,960,084 1.51 5,988,696
1,168 2.99 3,495,745 2,874,275 1.51 4,341,476
812 3.01 2,444,130 2,161,224 1.52 3,281,052
871 3.01 2,621,459 2,751,359 1.52 4,176,592
2,171 3.02 6,549,369 7,033,203 1.52 10,698,756
2,100 3.01 6,319,513 5,878,617 1.52 8,922,691
3,800 2.95 11,214,408 19,410,264 1.49 28,953,553
7,403 2.76 20,449,277 47,482,703 1.41 66,792,646
1,875 2.98 5,595,139 11,601,777 1.51 17,477,767
1,402 2.98 4,176,628 7,232,429 1.50 10,879,110
2,629 2.93 7,714,937 6,134,039 1.48 9,104,070
8,806 2.12 18,649,452 17,961,504 1.12 20,056,810
5,586 2.92 16,285,882 15,784,639 1.48 23,291,922
1,404 2.97 4,173,623 2,493,839 1.50 3,744,099
1,012 3.01 3,042,029 3,158,950 1.52 4,789,983
595 3.01 1,793,851 1,140,796 1.52 1,734,391
725 3.03 2,194,704 1,201,501 1.53 1,833,334
1,948 2.99 5,832,331 8,253,857 1.51 12,471,120
2,869 2.98 8,552,782 10,158,571 1.51 15,290,030
1,463 3.00 4,390,290 6,916,399 1.51 10,471,683
794 3.01 2,390,327 1,715,751 1.52 2,605,127
1,003 2.94 2,950,724 2,731,773 1.49 4,063,496
1,444 3.00 4,328,999 4,340,584 1.51 6,566,023
773 3.03 2,339,882 595,499 1.53 908,610
5,054 2.85 14,380,753 8,621,731 1.44 12,450,461
856 2.98 2,549,724 1,963,999 1.50 2,953,918
1,440 2.98 4,288,908 1,928,210 1.50 2,899,881
1,821 3.00 5,462,253 2,956,039 1.51 4,473,833
1,200 3.01 3,613,066 4,251,027 1.52 6,455,353
1,136 3.02 3,430,043 1,436,734 1.52 2,187,243
1,717 3.01 5,170,509 1,992,875 1.52 3,026,685
1,376 2.93 4,028,543 559,850 1.48 829,202
127,689 347,704,900 336,756,632 480,194,768
20 10 1
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X
2
X
3-9
3-27
3-28 3-28
3-29 30
3-27

1 2 3 1 2 3 1 2 3

0.27 | 0.48| 0.53| 0.00| 0.06 | 0.14| 0.00| 0.37 | 0.57

0.28| 0.40| 0.61| 0.00| 0.01| 0.02 | 0.00| 0.45| 0.45

0.50 | 0.64| 0.65| 0.00| 0.02 | 0.09 | 0.00| 0.02 | 0.02

0.06 | 0.10| 0.17| 0.00 | 0.04| 0.05| 0.00 | 0.49 | 0.49

0.50 | 0.50| 0.50| 0.00| 0.00| 0.00| 0.00| 0.09| 1.22

0.29 | 0.29| 0.43| 0.00| 0.09 | 0.25| 5.88| 5.91| 5.91

0.57| 0.59| 0.75| 0.00| 0.06 | 0.27 | 0.00| 0.29 | 0.31

3-28

0 1 2 3 0 1 2 3 0 1 2 3
0.04| 0.41| 0.54| 0.58| 0.00 | 0.00| 0.02| 0.08] 0.00| 0.01| 0.16 | 0.19
0.07] 0.57| 0.59| 0.75| 0.00] 0.00 | 0.06] 0.27| 0.00| 0.00| 0.29 | 0.31
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3-29 3-30
7
0 1 2 3 0 1 2 3

672,000 7,000,000 12,100,000 14,300,000 614,000 5,000,000 8,250,000 11,700,000
168,000 1,750,000 3,030,000 3,570,000 176,000 1,430,000 2,360,000 3,340,000
164,000 1,710,000 2,950,000 3,480,000 282,000 2,290,000 3,780,000 5,350,000
279,000 2,910,000 5,030,000 5,930,000 375,000 3,050,000 5,030,000 7,120,000
134,000 1,400,000 2,420,000 2,850,000 178,000 1,450,000 2,380,000 3,370,000
144,000 1,500,000 2,590,000 3,050,000 342,000 2,790,000 4,590,000 6,500,000
248,000 2,580,000 4,460,000 5,260,000 659,000 5,360,000 8,840,000 12,500,000
350,000 3,640,000 6,300,000 7,430,000 1,330,000 10,800,000 17,900,000 25,300,000
240,000 2,500,000 4,320,000 5,100,000 975,000 7,940,000 13,100,000 18,500,000
240,000 2,500,000 4,330,000 5,100,000 859,000 7,000,000 11,500,000 16,300,000
760,000 7,920,000 13,700,000 16,100,000 1,430,000 11,600,000 19,200,000 27,200,000
688,000 7,170,000 12,400,000 14,600,000 1,430,000 11,700,000 19,200,000 27,200,000
960,000 10,000,000 17,300,000 20,400,000 748,000 6,090,000 10,000,000 14,200,000
823,000 8,570,000 14,800,000 17,500,000 1,700,000 13,800,000 22,800,000 32,300,000
288,000 3,000,000 5,180,000 6,110,000 554,000 4,510,000 7,440,000 10,500,000
132,000 1,370,000 2,380,000 2,800,000 419,000 3,410,000 5,630,000 7,960,000
140,000 1,460,000 2,520,000 2,970,000 304,000 2,470,000 4,080,000 5,770,000
97,800 1,020,000 1,760,000 2,080,000 230,000 1,870,000 3,080,000 4,360,000
105,000 1,090,000 1,890,000 2,230,000 292,000 2,380,000 3,930,000 5,550,000
262,000 2,730,000 4,720,000 5,560,000 749,000 6,100,000 10,100,000 14,200,000
253,000 2,630,000 4,550,000 5,370,000 625,000 5,090,000 8,390,000 11,900,000
449,000 4,670,000 8,080,000 9,530,000 2,030,000 16,500,000 27,200,000 38,500,000
818,000 8,520,000 14,700,000 17,400,000 4,680,000 38,100,000 62,800,000 88,800,000
224,000 2,330,000 4,030,000 4,750,000 1,220,000 9,960,000 16,400,000 23,200,000
167,000 1,740,000 3,010,000 3,550,000 762,000 6,200,000 10,200,000 14,500,000
309,000 3,210,000 5,560,000 6,550,000 637,000 5,190,000 8,560,000 12,100,000
746,000 7,770,000 13,400,000 15,800,000 1,400,000 11,400,000 18,900,000 26,700,000
651,000 6,780,000 11,700,000 13,800,000 1,630,000 13,300,000 21,900,000 31,000,000
167,000 1,740,000 3,010,000 3,540,000 262,000 2,130,000 3,520,000 4,980,000
122,000 1,270,000 2,190,000 2,580,000 335,000 2,730,000 4,500,000 6,370,000
71,800 747,000 1,290,000 1,520,000 121,000 989,000 1,630,000 2,310,000
87,800 914,000 1,580,000 1,860,000 128,000 1,050,000 1,720,000 2,440,000
233,000 2,430,000 4,200,000 4,950,000 873,000 7,110,000 11,700,000 16,600,000
342,000 3,560,000 6,160,000 7,260,000 1,070,000 8,720,000 14,400,000 20,300,000
176,000 1,830,000 3,160,000 3,730,000 733,000 5,970,000 9,840,000 13,900,000
95,600 996,000 1,720,000 2,030,000 182,000 1,480,000 2,450,000 3,460,000
118,000 1,230,000 2,120,000 2,510,000 284,000 2,320,000 3,820,000 5,400,000
173,000 1,800,000 3,120,000 3,680,000 460,000 3,740,000 6,170,000 8,730,000
93,600 975,000 1,690,000 1,990,000 63,600 518,000 854,000 1,210,000
575,000 5,990,000 10,400,000 12,200,000 872,000 7,100,000 11,700,000 16,600,000
102,000 1,060,000 1,840,000 2,170,000 207,000 1,680,000 2,780,000 3,930,000
172,000 1,790,000 3,090,000 3,640,000 203,000 1,650,000 2,730,000 3,860,000
218,000 2,280,000 3,930,000 4,640,000 313,000 2,550,000 4,210,000 5,950,000
145,000 1,510,000 2,600,000 3,070,000 452,000 3,680,000 6,070,000 8,590,000
137,000 1,430,000 2,470,000 2,910,000 153,000 1,250,000 2,060,000 2,910,000
207,000 2,150,000 3,720,000 4,390,000 212,000 1,730,000 2,850,000 4,030,000
161,000 1,680,000 2,900,000 3,420,000 58,000 473,000 779,000 1,100,000
13,900,000 | 145,000,000 | 250,000,000 | 295,000,000 33,600,000 | 274,000,000 | 451,000,000 | 639,000,000
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0.0667kW/ 2
3-31 3-32 3-33
3-31 3-32
KW Kw
0 1 2 3 0 1 2 3
4.48 46.60 80.60 95.10 4.10 33.35 55.00 77.82
1.12 11.70 20.20 23.80 1.17 9.55 15.75 22.29
1.09 11.40 19.70 23.20 1.88 15.29 25.21 35.67
1.86 19.40 33.50 39.50 2.50 20.33 33.53 47.45
0.90 9.32 16.10 19.00 1.18 9.64 15.90 22.50
0.96 9.97 17.20 20.30 2.28 18.57 30.62 43.33
1.65 17.20 29.70 35.10 4.39 35.75 58.96 83.42
2.33 24.30 42.00 49.50 8.87 72.24 119.14 168.57
1.60 16.70 28.80 34.00 6.50 52.96 87.33 123.56
1.60 16.70 28.80 34.00 5.73 46.64 76.92 108.84
5.07 52.80 91.30 108.00 9.53 77.61 128.00 181.10
4.59 47.80 82.60 97.40 9.54 77.71 128.16 181.33
6.40 66.70 115.00 136.00 4.99 40.62 66.99 94.79
5.49 57.10 98.80 117.00 11.33 92.26 152.16 215.28
1.92 20.00 34.60 40.80 3.69 30.06 49.57 70.14
0.88 9.16 15.80 18.70 2.79 22.76 37.53 53.10
0.93 9.71 16.80 19.80 2.03 16.50 27.21 38.49
0.65 6.79 11.70 13.80 1.53 12.47 20.56 29.09
0.70 7.28 12.60 14.80 1.95 15.87 26.17 37.03
1.75 18.20 31.40 37.10 4.99 40.66 67.05 94.86
1.69 17.60 30.30 35.80 4.16 33.91 55.92 79.11
2.99 31.10 53.80 63.50 13.51 110.02 181.44 256.72
5.45 56.80 98.20 116.00 31.17 253.81 418.57 592.23
1.49 15.50 26.90 31.70 8.16 66.42 109.53 154.97
1.11 11.60 20.10 23.70 5.08 41.34 68.18 96.46
2.06 21.40 37.00 43.70 4.25 34.60 57.05 80.72
4.97 51.80 89.50 106.00 9.36 76.22 125.69 177.84
4.34 45.20 78.20 92.20 10.87 88.51 145.96 206.52
1.11 11.60 20.00 23.60 1.75 14.23 23.46 33.20
0.81 8.45 14.60 17.20 2.24 18.20 30.02 42.47
0.48 4.98 8.61 10.20 0.81 6.59 10.87 15.38
0.59 6.10 10.50 12.40 0.86 6.97 11.49 16.26
1.56 16.20 28.00 33.00 5.82 47.39 78.15 110.58
2.28 23.80 41.10 48.40 7.14 58.10 95.82 135.57
1.17 12.20 21.10 24.90 4.89 39.79 65.62 92.85
0.64 6.64 11.50 13.50 1.22 9.90 16.33 23.10
0.79 8.19 14.20 16.70 1.90 15.44 25.46 36.03
1.15 12.00 20.80 24.50 3.06 24.95 41.15 58.22
0.62 6.50 11.20 13.20 0.42 3.45 5.69 8.06
3.83 39.90 69.00 81.40 5.81 47.31 78.02 110.39
0.68 7.08 12.20 14.40 1.38 11.22 18.51 26.19
1.14 11.90 20.60 24.30 1.35 11.02 18.17 25.71
1.46 15.20 26.20 30.90 2.09 17.00 28.04 39.67
0.96 10.00 17.30 20.50 3.01 24.53 40.45 57.24
0.92 9.53 16.50 19.40 1.02 8.31 13.71 19.39
1.38 14.40 24.80 29.30 1.41 11.50 18.97 26.84
1.07 11.20 19.30 22.80 0.39 3.15 5.20 7.35
93 966 1,670 1,970 224 1,825 3,009 4,258
3-33
3

kW 93 966 1,670 1,970

kW 224 1,825 3,009 4,258

kW 317 2,791 4,679 6,228
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3-34  3-35
0.89  1.02 1.2 1.24
30
30
3-36
1.23
3-34
0 1 2 3
950 1,870 2,130
93 966 1,670 1,970
/ 1.02 0.893 0.924
3-35
0 1 2 3
1,490 2,430 3,450
224 1,825 3,009 4,258
/ 1.22 1.24 1.23
3-36
2
19
390 a9
9
480 326
1.23
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3.5

€y
@ 1)
2) 3) 4) 5) 6) 1)
3-37 23, 400KW(23.. 4MW)
128,000KW  128MW 3-38 42
3-37

12.2MW 7 5.0MW 4 17.2wW 11

11.2MW 5 21.5MW 10 32.7MW 15

101.5MW 23 101.5MW 23

23.4MW 128.0MW 151.4MW
NEDO
2008 9 18 H32 30 140MW




D

3-38

3-38

3-39

No

MW

12

11,000

17 4

175

Hi6 1 13
http://www.47news jp/CN/200401/CN200401
1301003756.html

NEDO
http://www.nedo.gojp/nedata/16fy/01/a/000
1a001.html

10

6,500

16 4

2MW-NAS

H21 10 27
NTT 2004
http://www.ntt-
f.cojp/csr/sreport/envre2004/performance/0
4.html

1.0

7,152

19

J-POWER

http://www jpower.cojp/company_info/environ
ment/pdf/er2008pdf/08torikumi.pdf

11

19

http://www.metro.tokyo,jp/POLICY/JOHO/JO
HO/SHOUSAI/e9hb7111htm

NEDO
http://www.nedo.gojp/nedata/16fy/01/a/000
1a001.html

11

19

http://www.metro.tokyo jp/POLICY/JOHO/JO
HO/SHOUSAI/e9hb7111htm

NEDO
http://www.nedo.go.jp/nedata/16fy/01/a/000
1a001htm!

NEDO

5.0

(

22
19 11

1600kwW

70

http://www.city wakkanai hokkaido,jp/section.
main/tiikisinkou/osirase-pv.projecthtm

ECO JAPAN H20
10 28
http://eco.nikkeibp.cojp/style/eco/special/0
81028_mega-solar02/index.html

http://www.hkd.meti.gojp/hokne/wakkanai/sh
isetsuhtm

l4ha
0.13kw/

NEDO

18

21

http://www.city hokuto.yamanashijp/hokuto_w
dm/html/environment/71827886913 html

12.2

3-39

No

MW

10

23

9.4

H22 2 12
H2 2 22
71 23

20

10
2009 H21 2
http://www2 kankyo.metro.tokyo jp/kikaku/kik
ouhendouhousin/data/10prosesakukajoukyou
2009 pdf

10

NIKKEINET H21 2 4
http://www.nikkei.cojp/news/retto/20090204
©3b0403704 html

1.0

19,000

22

4.6

NIKKEI NET H21 12 3
http://www.nikkei.cojp/news/retto/20091202
€6b0202n02.html

H21 12 3
http://www kobe-
np.cojp/news/awaji/0002556114.shtml

50

60



2)

3-40

3-40

3-41

No

MW

10

21 7

H21 3 24
http://www.prologis.cojp/new/distribution/09
0324.html

59475
139,222 5
24,000

1.645

14 18

10kw
H16 480kwW
H17 330kw
H18 820kw

http.//www saishunkan.cojp/community/theat|
er_05html

http://www.saishunkan.cojp/news/20040105.
html

http://e-kbda jp/special/2007/04/post-2.html
480kW
29

521

47,000

18 8

http://www.sharp.cojp/kameyama/eco/solar/
mega_scalehtml|

133

17 12
(H13

220kW H15

200kW

http://www .shimaseiki.cojp/company/respon
sibility/
NEDO

http://www.nedo.gojp/cgi-
bin/plant/search.cgi?ZENTERPRISE=0&ORDER
=T%3A0%3A5%3A6&PREFECTURE=%98a%89%C
CH8ER%BC%A7&TYPE=0&YEAR=H16&YEAR=
H5

20

19

HP Sustainablity Report 2009
http://www toyota.cojp/jp/csr/report/09/high
lights env/02html

112

3-41

No

MW

10

22

H22 2 22

3.75

119,000

22

20

2010 1 18
http://www.tostem.cojp/newsrelease/2009/nr|
057.htm?from=rss newsrelease 090118

3.75

2010 1 18
http://www.tostem.cojp/newsrelease/2009/nr
057 htm?from=rss newsrelease 090118

3.75

2010 1 18
http.//www.tostem.cojp/newsrelease/2009/nr|
057.htm?from=rss newsrelease 090118

15

22 3

H21 3 9
http://www.rengo.co.,jp/news/2009/09_news_0
06html

ECO JAPAN H21 12 21
http://eco.nikkeibp.cojp/article/special /2009
1218/102905/?P=4

24,000

27,840

22

10

asahicom H20 7 8
http://www.asahi.com/eco/TKY200807070373.
html

H20 9 24
http://www.tepco.cojp/cc/press/08092401-
phtml

1.24

10,120

22 3

22 9
P4

1 790kW
2 150kW)

300kwW

H21 3
25
http://www.tokyo-airport-
bldg.cojp/company/files/news_release/09032
5 1pdf

1.485

21

20

14,000

22

15

http://www.nepc.orjp/topics/pdf/100204.pdf
MSN H21 1 20
http://sankei jp.msn.com/region/chubu/aichi/
100120/aic1001201853007-n1.htm
NIKKEINET H22 1 21
http://www.nikkei.cojp/news/retto/20100120
€3d2001120.html

5

10

10

23 6

H21 4 13

215

61



3)

3-42

MW

300 W

3-42

No
MW
H21
1 1.0 30,000 24 http://www.hepco.cojp/info/2008/1174570_98
3html
H21 2 27
H21 2 26
2 15 30,000 24 http://www.tohoku-
epco.cojp/news/normal/1179320 1049 html
H21 2 27
H21 2 26
3 20 40,000 24 http://www.tohoku-
epco.cojp/news/normal/1179320 1049 html
H22 2 26
H22 2 25
4 10 - 25 http://www.tohoku-
epco.cojp/news/normal/1181160 1049 html
H21 5 27
5 1.0 — 23 http://www.rikuden.cojp/press/attach/09052
702.pdf
H21 5 20
6 1.0 — 23 http://www.rikuden.cojp/press/attach/09052
0001 pdf
H21 5 27
http://www rikuden.co jp/press/attach/09052
7 10 - 24 701.pdf
H21 5 27
8 1.0 — 24 http://www.rikuden.cojp/press/attach/09052
703pdf?1243464618
H20 12 2
9 7.0 120,000 23 http://www.chuden.cojp/corporate/publicity/
pub release/press/1194728 6926 html#pl02
H22 2 24
10 10 18,000 22 H2 2 24
http://www.chuden.cojp/corporate/publicity/
pub release/press/3007879 6926.html#pl02
H20 6 23
11 180 — 22 http://www.kepco.cojp/pressre/2008/0623-
1jhtml
H20 6 23
12 100 200,000 23 50 http://www kepco.cojp/pressre/2008/0623-
1jhtml
MSN H21 11 26
13 1.0 — 24 http://sankei jp.msn.com/life/environment/09
1126/env0911261954005-n1 htm
H20 10 20
http://www.tepco.cojp/cc/press/08102001-
14 70 110,000 23 100 jhtml
H22 8
H20 10 20
http://www.tepco.cojp/cc/press/08102001-
jhtm
15 13.0 200,000 23 —
http://www kanto.meti.go.jp/pickup/kankyoryo
ku/data/2009 04 24 sankoshiiryo.pdf
H21 1 27
16 100 _ 23 http://www.tepco.cojp/cc/press/09012701-
j.html
H21 6 4
17 3.0 — 24 http://www.energia.cojp/press/09/p090604-
1html
WEB H21 4 23
http//eco.prefyamaguchi g jp/ecoichiba/inde
18 10 200,000 32 x.php?m=details_press_block&id=112
H21 1 29
http://www.yonden.cojp/press/re0901/11736
59_1059.html#
H22 3 4
19 17 27,000 22 25 0.3MW http://www.shikoku-
np.cojp/kagawa_news/economy/articleaspx?i
d=20090130000171
H21 1 29
20 23 32,000 32 — http://www.yonden.cojp/press/re0901/11736
59 1059.html#
H20 8 25
21 3.0 — 22 http://www kyuden.cojp/press_h080825-
Lhtml
47ha H21 9 11
22 10.0 — 24 80 13h http://qkeizai nishinippon.cojp/news/item/43
a 191/catid/1?ao=title+asc&ap=23
42MW
H22 1 19
H22 1 19
23 40 - 22 74 http://ryukyushimpo jp/news/storyid-
155888-storytopic-4html
1015
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0.0667kW/m?  15m2/kW

1995
3-43
3-44

1,140 km?> 7,600 kw 2 1,230 km®> 8,200 kw
1,410 km*> 9,400km?

72 1,010 km?

3-43

20
21

http://www.oj-net.co.jp/object/trade/industry/index.html

2010 21 10

1995
6 NEDO
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3-44

2

km kin? Kw km? KW kin? kw
640 100 640 | 4270 100 640 | 4270 100 640 | 4270
110 100 110 730 | 100 110 730 | 100 110 730
260 100 260 1,730 100 260 1,730 100 260 1,730
1010 — | — 1010] 6730] — | 1010] 6730] — 1010 6,730
169 14 24 160 | 20 34 220 | 33 56 370
46 100 46 310 100 46 310 | 100 46 310
1225 — | — 1080 7200] — | 1090] 7.260] — 1112 | 7410
68 12 8 50| 25 17 110 50 34 230
104 1 1.0 7 2 21 14 5 5 30
15 5 0.8 5 10 15 10 20 3 20
0.004 20 0.001 0.005 50 0.002 0.01 100 0.004 0.03
5 05 0.03 0.2 1.0 0.05 0.3 2.0 0.1 0.7
1.10 15| 017 11| 30 03 2| =0 06 4
142 20 03 2|50 07 5| 100 14 10
JR 101 10 10 70| 20 20 130 | 40 40 270
26 10 26 20| 20 5 30| 40 10 70
120 1 12 8 2 24 16 5 6 40
177 1] 002 0.1 2| o004 02 4 01 05
163 1 2 10 2 3 20 5 8 50
139 0 0 0 0.5 0.7 5 1.0 14 10
3.75 10 0.4 25 25 0.9 6 50 2 13
11547 0.1 12 80| 02 23 150 05 58 380
97 12 12 80| 25 24 160 50 48 320
72 1 07 438 3 2 10 5 4 20
6,711 0.1 7 40|05 34 22010 67 450
11 10 11 7] 20 2 15| 40 4 30
19187 — | — 58 390 — 140 930 — 294 | 1960
20,410 — — 1,140 7,590 — 1,230 8,190 — 1410 9,370

3.3
/
4 1995
0.0476KW/n? (21n2/KW) 0.0667KW/n? (15m2/KW)
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3.6

170

170

18

22

170

23

44

44

18

47

88.8

151
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3-45

15
32 2020
3-45
H7 NEDO
3-46

616kW

1,100kW

H22 1,000kW
1,005kw

9, 000kwW

630kW

H24 874kW
80kw

80kW

H26 100kW
H28 1,600kW
H30 300kw
H32 3,000kw
H32 8,000kw
H42 15,000kW
H42 840kw
H62 1,640kW
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21 11

24

21

24

24

23

22
170kW 630KW

1,375 5,500kW

460kW

21

24
23

22
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21 3

24

24 79 874kW

3kw
22 3
26 32
26 1,000kw
32 3,000kwW
1 30kw
10kW 30kw
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22

1,100kw

2030

co,

co,

22

4kw

10
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55 3-47
32 3-48
55
1.4
3-47 55

) | C ) (kW) W/ )
3,150 216 6.9% 4,220 19.5
5,009 1,429 28.5% 17,566 12.3
2,348 155 6.6% 4,886 31.5
2,731 180 6.6% 1,828 10.2
3,054 238 7.8% 3,428 14.4
637 58 9.1% 4,356 75.1
232 19 8.2% 1,337 70.4
36 5 13.9% 500 100.0
1,668 70 4.2% 1,206 17.2
18,865 2,370 12.6% 39,326 16.6

55
3-48 32

) | C ) (kW) kw7 )
155 104 67.1% 1,630 15.7
342 277 81.0% 4,100 14.8
148 54 36.5% 2,600 48.1
312 150 48.1% 1,500 10.0
391 107 27 .4% 2,215 20.7
83 43 51.8% 4,060 94.4
17 11 64.7% 1,020 92.7
8 5 62.5% 500 100.0
4 2 50.0% 77 38.5
1,460 753 51.6% 17,702 23.5
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3-49
Z X x 1
55
41 KW 32 2 ( )
218  kw
3-49
C kv
55
« )
9,942 1 10
59,555 21 71
29,687 6 52
18,554 1 9
46,696 5 27
3,768 3 18
4,172 3 25
934 1 6
173,308 41 218
17 (H18.3.31 )
(H20.5.1 )
17 (H18.3.31 )
(H19.3.31 )
20 (H20.10.1 )
11,240
38,880 8
(H21.12 )
4,352
16
1,776
16
1,992
(H19 )
1,285 1832 1,055
/ /
871
/ (H21.12.17
63
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3-50 2

16
100 1
3-50
(
C kv 1) ( )
kW1 :
10 30 3.0 1.5 2.0
71 740 10.4 1.2 8.7
52 100 1.9 2.7 0.7
18 60 3.3 1.9 1.7
151 930 6.2
1 ( kv  3-14
2
3 100 3-48
( )
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kw

3.7

3-51
3-28
3-51
kW kih/
1 2 3 1 2 3
2,440 4,300 5,580 230 390 500
950 1,870 2,130 90 170 200
1,490 2,430 3,450 140 220 300
7,590 8,190 9,370 660 720 820
10,030 12,490 14,950 890 1,110 1,320
10%
16,000 1,400

14,000

12,000

10,000 H

8,000 -

6,000 -

4,000 -

2,000 -

kw/

3-28

1,200

1,000

800 -

600 -

400 -

200 A
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14  kw 77 kw
7,000 3.0 kw 510
3.1 kw 5,600 13
4.1
JWPA
JWPA
2008 3 4-1 1 2uw 60m
4-2
4-1 WPDA  JWPA

2,500 kw

1,800 kw

3,800 kw

8,100 kw

4-2 WPDA  JWPA
6m/s at 60m /s at 60m /s at 60m
1997
: 30m 30m 300m
50km 50km
20% 2%
1,750km? 3,670km?
40% 2,000kw 5000kwW 2,000kw 5000kW
80% 50%x 80%
40%
2,414km?
2,000kw
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WPDA JWPA 2008 2 2050

2020 1,000 kW
2030 2,000 kw
2050 2,500 kw 5,000 kw
10 5,000 kw
5 2,500 kw
2500  kw 8,100 kw
2050
55000 po T oo oSS T [co--= 55,000 | |
50000 —4o = |———————— — 50000 =—— o R I — — —
[—— 45000 —— m
ol — = e R
35,000 N 300 F—— 7~ T "~ - R
30,000 30000 L I
2500 F | | | 25,000
20,000 20000 F——=————— 1 —
15,000 [ 15,000 :,,,,,,,,,,,F
10,000 | 10,000 F
5000 F 5000 F——j ) —
0 0
2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050
2008 1,854 0 0 1,854 1,854 0] 0] 1,854
2010 3,000 0 0 3,000} 3,000 0| 0 3,000}
2020 9,600 800 200 10,600] 10,000 800 4001 11,300
2030 13,200 4,500 2,600 20,2007 15,500 4,600 7,200 27,300
2040 13,200 6,500 5,300] 25,0000 15,500 6,700] 21,1000 43,300
2050 13,200 6,500 5,300 25,0000 15,500 6,700 27,800 50,000

4-1  WPDA  JWPA
,2009 9
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60m 6m/s 6m/s
m/s 8m/s 23 32 40%

80m
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4.2

1km
2000 1 12

5.5m/s 6.5m/s

kWh/

(

4-2
80m)
1km

PHASE1

PHASE1
1km

km?, kW

J L

PHASE?2
1km
km?, kW, kWh/
PHASE3
km?, kW, kWh/
4-2

77
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4.3

4.3.1
o 1km
NEDO LAWEPS
CTC WinPAS 2
4-3 2000 LAWEPS
km
WinPAS
4-3
LAWEPS WinPAS
NEDO
2000 2000
30,50,70m 30,40,50,60,70,80,90,100m
500m 1km
km 10km
6 365
1km WinPAS CTC LOCALS
LOCAL Circulation Assessment and Prediction System GPV(Grid Point Value)
2000 1 12
LOCALS
4-4  LOCALS
LOCALS 2
(
2 )
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4-4 LOCALS

@ )

Mellor-Yamada level 2.0

C ) C )

Monin-Obukhov

(STEPHENS )
(Lacis & Hansen GREEN )
(Kondratyev)
(MaCumber)

(Atwater)
co, (Kondratyev)

Lin  COLDRAIN

Sponge Layer( Damping Rayleigh Damping)

( )

Euler-Backward Implicit
time split

LOCALS
Value)

RSM-GPV

4-5 GPV(Grid Point
GSM(Global Spectral model)-GPV
1.25 ( 125km) 6 RSM-GPV

0.2 ( ) 0.25 ( ) 1 C )
)  GSM-GPV

GSM-GPV

4-5

GPV

( )
RSM-GPV

GSM-GPV( ECMWF NCEP )

( )

50m

79



LOCALS

o RSM-GPV
RSM-GPV Regional Spectral Model (RSM)
0.2 ( ) 0.25 ( )(  20km) 17
( 1,000hPa 10hPa)
( ) RSM-GPV 9 21
51 3
RSM-GPV ( 20 50 120
150 ) LOCALS™ RSM-GPV
@)
50m
50m
@)
(100m )
1 15

1 Y.Kikuchi et al,1981 : "Numerical Study on the Effects of Mountains on Kanto District”,
Journal of the Meteorological Society of Japan, pp.723-738, 59.

2 K_Kimura et al, 1983 : "A Numerical Experiment of the Nocturnal Low Level Jet over the
Kanto plain™, Journal of the Meteorological Society of Japan, pp.848-861, 61, 1982
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4.3.2

WinPAS 30 100m
2,000kwW 2,300 3,000kw
4-6
75 80m 80m
4-6 ( HP )
MWT1000A 1.0MW 68m
MWT92 2.4MW 70m
J82-2.0MW 2.0MwW 65/75/77/80m
SUBARU8B0/2.0 2.0Mw 60/80m
General 1.5MW Wind Turbine 1.5MW 65/80m
Electric 2.5MW Wind Turbine 2.5MW 75/85/100m
Enercon E82-2.0MW 2.0MW 78-138m
VESTAS V80-2.0MW 2.0MwW 60/67/78/80/100m
V90-3.0MW 3.0Mw 80/90/105m
Siemens SWT-2.3-82 2.3MW 80m
Nordex N90 2.5MW 80m
80m
[ ] [ ]
5.5 6.5m/s 6.5 7.5m/s
6.5 7.5m/s 7.5 8.5m/s
7.5 8.5m/s 8.5m/s
8.5m/s
1km? 2,000kW 3,000kW
NEDO
2008 2 9 10Dx 3D,
D=
1  kW/1k
1km? 4-3
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BEHNE0—5—EELUkm S HN

¢ D:0—3—E& [m]
— 0D = DRk SN
= B % (0: O—F—F [m]

] 500 9000 1500 2000 2500 3000 3500 4000 4500 5000
M (kW]

o 48 LR o [ R

1km

100m

4-3 10Dx 3D 1km?

WG
(ver.1.1) 2010 1 15

WinPAS 1km
80m 2000 1 12

5.5m/s 6.5m/s
Im/s
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4.3.3

4-4 5

BLATRET MR

[ TR R 3 okl
I TF MR R S ohLE
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ArANRE EAE
[ sRE4ER (KLl 8 S'cllb
N TRFSEE (NEEM ! Sk
B rRELES SEEMs § Sl

4-5
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kw

4-7

77 kW 139,000 km?
38  km?
1.7 kw
4-7
140,000 kw 139,000 km?
770,000 kw 772,000 km?

85

14

772,000 km?

36%

12%



D

4-8 4-6
29
22 11
4-8 «C )

5.5m/s 139,150 40,793 31,083 8,986 4,338 11,519 9,127 10,329 5596 15,187 2,192

55 65 67,238 19,779 13,694 5975 2,482 5,862 4,046 5558 2,492 7,193 157

(kmz) 65 75 40,866 12,187 8,848 1971 1,081 3,180 2,729 3,004 1,841 4,938 1,087

75 85 20,512 5,373 4,797 711 494 1,621 1,702 1,467 893 2,595 858

85 / 10,534 3,454 3,744 328 280 855 650 301 369 462 91

5.5m/s 139,150 40,793 31,083 8,986 4,338 11,519 9,127 10,329 5596 15,187 2,192

55 6.5 67,238 19,779 13,694 5975 2,482 5,862 4,046 5,558 2,492 7,193 157

(kW 65 75 40,866 12,187 8,848 1,971 1,081 3,180 2,729 3,004 1,841 4,938 1,087

75 85 20,512 5,373 4,797 711 494 1,621 1,702 1467 893 2,595 858

85 / 10,534 3,454 3,744 328 280 855 650 301 369 462 91
45,000

40,000 -

35,000
E 30,000
25,000
20,000
15,000
10,000
5,000
0

86




2)

4-9 4-7
26
23 19
4-9 « )
6.5m/s 771,668 | 197,013 | 148,884 58,211 13,246 35,615 39,294 51,866 17,205 | 173,985 36,349
65 75 200,097 21,455 25,365 9,087 13,115 5,318 16,117 38,016 10,842 44342 16,440
(km2)
75 85 403973 | 102,606 67,148 27,066 131 19,476 23,178 13,850 6,363 | 125523 18,632
85 / 167,597 72,952 56,370 22,058 0 10,820 0 0 0 4,120 1277
6.5m/s 771,668 | 197,013 | 148,884 58,211 13,246 35,615 39,294 51,866 17,205 | 173,985 36,349
65 75 200,097 21,455 25,365 9,087 13,115 5,318 16,117 38,016 10,842 44,342 16,440
3
(kW) 75 85 403973 | 102,606 67,148 27,066 131 19,476 23,178 13,850 6,363 | 125523 18,632
85 / 167,597 72,952 56,370 22,058 0 10,820 0 0 0 4,120 1277
250,000
200,000
2
150,000 -
100,000 -
50,000 -
0 o
4-7 (
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4-10  4-8
29 4.8 4.5
4.0 3.8
4-10 ( )
kw
55 65 / [67,238 |19,779 | 2,714 | 2,206 | 1,050 | 2,694 | 1,427 | 2,166 746 276 435 101 2,687 170 827 1,436
65 75 / |40866 |12187 | 2,110 | 1,783 479 1,652 790 1,290 148 135 193 26 793 120 183 744
75 85 / |20512 | 5373 928 1,149 311 697 497 759 33 103 131 7 189 84 4 456
85 / 10,534 | 3,454 972 1,152 194 463 416 390 1 106 78 1 6 63 0 157
139,150 | 40,794 | 6,725 | 6,291 | 2,034 | 5505 | 3,130 | 4,604 928 620 837 134 3,676 436 1,015 | 2,793
55 65 / a77 1,338 759 406 1494 | 1158 | 1,615 | 1,315 723 502 705 144 1,273 432 781 730
65 75 / 245 448 490 104 748 686 880 645 572 292 481 73 721 334 645 356
75 85 / 76 139 383 27 330 350 366 337 382 212 316 20 374 278 387 205
85 / 113 37 164 39 236 235 166 60 196 200 69 1 54 162 129 71
912 1962 | 1,796 575 2,808 | 2429 | 3026 | 2,357 | 1,873 | 1,206 | 1,570 237 2422 | 1,207 | 1942 | 1,361
55 65 / | 1,387 677 1,407 | 1,287 744 179 769 869 740 372 853 1,148 978 984 2,117 157
65 75 / 959 274 578 818 483 59 629 689 321 266 1,036 610 589 643 1472 | 1,087
75 85 / 508 192 228 331 199 6 336 355 85 63 426 190 179 315 1,337 858
85 / 67 48 90 25 108 0 120 141 0 0 34 17 34 30 347 91
2921 | 1,192 | 2,303 | 2461 | 1,534 244 1,854 | 2,054 | 1,145 702 2349 [ 1966 | 1,781 | 1973 | 5273 | 2,192
50,000
40000 ¥
E 30,000
20,000
10,000
50,000
40000
E 30,000
20,000
10,000
0 F— — T Ml e e T e 00— I e WY o W1 L wll:lwl:lwl:lwll:lewI:l
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4.4

4.4.1
50m

( ):50m 2.5 1

50m

100m 1,000m 1,000

50m ArcGIS Spatial
Analyst 8
100m 20 20
3m
25000
2.5 1
3m 100m
ArcMap Expand  1,000m 10
1,000m
10,000m(10km)
( )
19
( ) 10 GIS
( 1 )

18
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100m
18
19
100m
17
500m
100m 1
Expand  500m 5
LUCKY
1
100m
18 18

90

10

172

100m

GIS
1
ArcMap
500m
5
3
100m



2.5 1

100m
LUCKY 5
1
100m
18 (25000 )
XML
10km 20km  30km 100m
500m J-EGG500
100m ArcMap
Expand Om-20m 20-50m 50-100m
100-200m
(25000 ) XML
100m
25000
2.5 1
100m
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kW, kWh/

4-11 12
4-11
5.5m/s 5.5m/s
1,000m 1,000m
20 20
3m 10k 10k
500m 500m
4-12
6.5m/s 6.5m/s
30km 30km
0 50m 200m
50 200m

92




3m

1,000m
20 10km
500m
30km
0 50m 50 200m
4-13
0-20m
20-50m
50-100m ( )
100-200m
kW) (kwh)
(kw) (km¥)x 1km? (kWyx (%)
1km? 10,000kW
100
(kwh/ ) = (kwyx )= 24( )x 365(C )
€H)
NEDO
( 9 ) 0.95 (
) 0.90
6.0m/s 23.0% 23.0x 0.95x 0.90 20%
7.0m/s 31.9% 31.9x 0.95x 0.90 27%
8.0m/s 40.4% 40.4x 0.95x 0.90 35%
9.0m/s 47 .8% 47.8x 0.95x 0.90 41%
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4-14

4-14
( ( )
7.5m/s 8.5m/s 8.5m/s
6.5m/s 7.5m/s 7.5m/s
5.5m/s 6.5m/s 6.5m/s

94



4.4.3

4-9 11
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L d Sl 3 gl ]

B RPN NN A ek
BN EEPhEE (AR 7 ek
B eETRES RS 4 bk

o 500 km

4-10
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MEENEE (FHEf

| ELLETF N[O R
BN sEThEN NN ] e
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o 500 km

4-11
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( )
( ) 415
4-15 ( )

30,000 km® 30,000 KW 6,800  Kih/

31,000 km® 31,000 KW 8,000  Kwh/
0-50m

127,000 km? 127,000 KW 34,000  kih/
50-200m

200 kw
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D

( ) 4-16 4-12
4-12 2008
50 25
7.3
4-16 ( )
29,733| 14849 7411 453 522 870| 1,334 1,031 530 2171 563
Ly 29,733 14849 7411 453 522 870| 1,334 1,031 530 2171 563
KWh 6,838 3338 1,763 104 108 204 308 228 119 514 152
2008
(i) 20,218 651| 1,680 6,398 796| 3263 3387| 1,183 667| 2,002 193
20,000
|
14,849 -

10,000

2,171 2,002

870 870 13341334

453 453

4-12 ( o )
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2) )
( ) ( ) 4-17
4-13 4-13 2008
40 17
14
4-17 (
30,968| 12,280 4,397 2,758 421 1,918 157 464 393 5,397 2,784
1 / 30,968| 12,280 4,397 2,758 421 1,918 157 464 393 5,397 2,784
kWh 8,009 3,344 1,095 693 100 497 37 110 93 1,325 715
2008
(kW) 20,218 651 1,680 6,398 796 3,263 3,387 1,183 667 2,002 193
20,000
—
ol
12,280
10,000
2,784
8 1918
. 157 157
0 . . , -
4-13 ( )( )

100



3) ( )
( ) ( ) 4-18
4-14 4-14 2008
32 22
14 12
4-18 (
126,690 28,021| 18,144 5,158 5,900 1,932 2,445| 14,896 3,763| 40,113 6,318
1 / 126,690| 28,021 18,144 5,158 5,900 1,932 2,445] 14,896 3,763| 40,113 6,318
kwh 33,900 8,145 4,895 1,497 1,395 564 583 3,549 915| 10,660 1,696
2008
(kW) 20,218 651 1,680 6,398 796 3,263 3,387 1,183 667 2,002 193
50,000
—_—
40,113
40,000

30,000

20,000

10,000
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4-19 4-15

50 6.3 5.5
5.4
4-19 ( )
29,733 14,849 | 1875 | 1614 | 329 | 1635 | 680 | 870 [ 105 | 31 21 7 81 69 12 | 408
1w | 29733 14849 | 1875 | 1614 | 329 | 1635 | 680 | 870 | 105 | 31 21 7 81 69 12 | 408
kwh/ 6838 3338 | 462 | 411 | 76 | 364 | 157 [ 206 | 21 6 4 1 19 20 3 85
42 | 342 | 175 9 47 | 205 | 236 | 182 | 352 | 208 | 273 [ 35 | 304 | 143 [ 296 | 104
1w 42 | 342 | 175 9 47 | 205 | 236 | 182 | 352 | 208 | 273 [ 35 | 304 | 143 [ 296 | 104
Kwh/ 8 70 40 2 9 42 56 47 85 51 63 8 67 34 70 21
249 | 111 | 252 | 302 | 93 21 159 | 270 | 75 67 | 275 | 356 | 226 | 355 | 817 | 563
1 W 249 | 111 | 252 | 302 | 93 21 159 | 270 | 75 67 | 275 | 356 | 226 | 355 | 817 | 563
Kwh/ 58 23 55 67 22 4 36 60 15 15 68 74 48 78 | 216 | 152
kw
15,000
12000 |f
= 9000
X
6,000 ]
3000 ]
0 N M e — =
kw
15,000
12,000
= 9000
X
6,000
3000 r

0 L L JP—— JP— - JP— i e .

4-15 ( o )
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4-20

7,000 kw 3.0 kw
510 kW 3.1  Kkw 5,600 kw 13
kw
( ) 2008
4-21
4,200 9,600 kw ( )
510 11,000 kw ) 2,500 17,000 Kkw
4-20
1 2 3 ( )
7,000 kw 17,000 kw 30,000 kw
2,300  kwh/ 4,600 kwh/ 6,800 kwh/
510 kW 9,400 kW 31,000 kw
( )
180  kwh/ 2,900 kwh/ 8,000 kwh/ 20218 KW
5,600 kw 52,000 KW 127,000 kW
( ) 2,000 kwh/ 16,000 kwh/ 34,000 kWh/
4-21 ( )
2008
1 2 3 ( )
4,200 kw 6,500 kW 9,600 kW
1,300  kwh/ 1,800  kwWh/ 2,100 kwh/
510 kw 3,500 kw 11,000 kw
( )
180  kwh/ 1,100  kWh/ 2,700  kwh/ 20218 KW
2,500 kw 10,000 kw 17,000 kw
( ) 900 kwh/ 3,200 kwh/ 4500 kwh/
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D

1 7,041 2,985 2,125 106 44 253 329 185 105 627 282
7.5m/s
1 / 7,041 2,985 2125 106 44 253 329 185 105 627 282
kwh 2,258 956 692 34 14 81 104 57 33 199 89
) 16,890 7,923 4,494 252 220 503 780 549 299 1351 520
6.5m/s
1 / 16,890 7,923 4,494 252 220 503 780 549 299 1,351 520
kwh 4,588 2,124 1,252 68 55 140 211 143 79 370 145
3 29,733| 14,849 7,411 453 522 870 1,334 1,031 530 2,171 563
5.5m/s
1 / 29,733| 14,849 7,411 453 522 870 1,334 1,031 530 2,171 563
kwh 6,838 3,338 1,763 104 108 204 308 228 119 514 152
2008
( Kw) 20,218 651| 1,680 6,398 796| 3263 37387 1,183 667 2,002 193
16,000
]

14,000 —
= 12,000 B
4

10,000 —

——( )

8,000

6,000 +— /

4,000 4— — \

2,000 o~ ™

O L] L] L] l_ l- L] L] L]
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2) ( )
( )

1 508 466 7 32 0 0 0 0 0 2 1
8.5m/s
1 / 508 466 7 32 0 0 0 0 0 2 1
kwh 183 167 2 11 0 0 0 0 0 1 1
2 9,383 5916 786 560 0 623 1 5 4 690 800
7.5m/s
1 / 9,383 5,916 786 560 0 623 1 5 4 690 800
kwh 2,903 1,838 241 173 0 191 0 2 1 212 245
3 30,968| 12,280 4,397 2,758 421 1,918 157 464 393 5,397 2,784
6.5m/s
1 / 30,968| 12,280 4,397 2,758 421 1,918 157 464 393 5,397 2,784
kwh 8,009 3,344 1,095 693 100 497 37 110 93 1,325 715
2008 (W) 20,218 651 1,680 6,398 796 3,263 3,387 1,183 667 2,002 193
14,000
| 1
12,000 —
2
= 10,000 —
b 3
8,000 - ( ) 1
6,000

i N _
o Jmm v D . |

4-17
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3)

4-24
1 5,606| 3,758| 1,047 639 0 112 0 0 0 48 1
8.5m/s
1 / 5606 3,758| 1,047 639 0 112 0 0 0 48 1
kwh 2,013 1,350 376 229 0 40 0 0 0 17 0
) 51,949| 18,836| 7,825 3,470 0| 1443 71 373 361 16,700( 2,869
7.5m/s
1 / 51,949 18,836 7,825 3,470 0 1,443 71 373 361| 16,700 2,869
kwh 16,222 5973 2,454 1,097 0 448 22 114 111 5123 880
3 126,690| 28,021| 18144| 5158/ 5900 1932 2445 14896 3763| 40,113 6,318
6.5m/s
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B, AT =AUy FOEWHENGIENEATE Z EnfBEN5,

7ok, BEBARICR T 5 AR LA R 5-22 1T T,

5-22
45 35 H15 RPS
8,634KW _
24,687MWh —
24
53.4% 5,041kW

HEL BT koL — M (BT 7L — T RFEHA)  TH20 4R BRI v 2238 FE el oK i A s 5 )
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FAKERERR IR I FEEEBA L TW DI~ 7 U > 7270, & DOfE s
A Lo, IRAERERZLLTIORT,

JINETH T, BUk A2 SRR A D £ TOEKMHEICE T 2 RFHEZEEZTFH LT
REEITHTWD, —J7, EKMN ST E%if@ﬁamﬁ@ (23T D ARFH & 21 LBH %
DOXGIE LTV, Ziud, Afiose, 70 THOREFEICHNEZITHFEL T
by 1L OKETVRL, BARTIIREDNYFGF TRV NALTHD, £z, )l
B Clt, BEFICKBIT 2K LZEIL L CEEEXTSZ 2L TRY ., KM
WKELZDLDEROTHETH %,

- Bd/KAES) 989, 900m*/ H (4x[E Lt 1. 078%)

-« 1 HEHIELK & 483, 500m’/ B (A2[E kL 0. 845%)

- PEBRFEMIA 2 #iR (RERRE MM 20 4)

- JEEH S 260kW (90kW, 170kW)

- JEEE IR 1, 070MWh

- SRR 47, 0%

< RBHFEHLS L

< A—ZH K T3 T

PERY ., EAKEICET DMFELSICEART Uy VERETH L, £5-23D&
BOIZRD,

5-23
mé/ m W
57,199 335 70 15.2 53.4 7.12
45,962 335 70 12.2 53.4 5.73
50,134 33.5 70 13.3 53.4 6.24

SEART v v VITIEREBI S 70 (59 9, 000kW) % & A TW5D,
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AFETITTRK 19 FEOFHFHT — X ZEH Uiz, Ak 19 4FEICBIT 25 TAKEFED
WEIXTFRROEBY Th D,
L HE O B 2,089 4 AT (275 # FY)
HORRE LB R 34,751 F m’/H (27,961 T m'/H)
() PIIREEALE & 30, 000m®/ H DL O QLR $K & JLEE
KRR B AR KBS, FAERG 2000

H20
BEBR S 2B 1T 2 EAMETLITE 524 DBV TH D,

5-24

6 —
318kwW —
960MWh —

48.9% 318KW
AL« oL X — ] (IR RV — T REai A [H20 45 BEAH]FH 25 56 B LK ) A P )

Fio. FAk 16~19 FHEICHT = R/ X —EIL, ABEY 30,000m’/ H 2L B FE 72 13 5KF
MEED Tm YA b 2 FFEMR (FsEPRE) 1Tk LT, FEH A 10kW 2L E ooz B
TLT U — FREEFE L TV D, RIS LAUX, REZSHAEIL 66 HA T,
A S % 8B%ICRRE L= BRI A B 1, 828kW R FEE /1 &1L 13, 607TMWh & 72 5,

5-25
3 m3/ (@H)] 2) (D+(2)
*l *l

(m3/ ) w MWh/ w MWh/ w m
1,323,381 17 0 -—= -—= 4 94 700 94 210
1,342,107 18 0 ——= ——= 6 236 1,861 236 213
11,832,527 83 4 224 960 29 750 5913 974 1,879
2917913 42 0 ——= ——= 10 223 1,758 223 463
530,182 9 0 ——= ——= 0 ——= ——= ——= 84
6,919,582 61 2 94 ——= 9 294 2,318 388 1,099
825,572 13 0 ——= ——= 2 33 260 33 131
267,079 5 0 ——= ——= 0 ——= ——= ——= 42
1,776,800 25 0 ——= ——= 5 184 1,451 184 282
226,650 2 0 ——= ——= 1 14 110 14 36
27,961,793 275 6 318 960 66 1,828 14,412 2,146 4,440

Hl e R —E] (BT RV — T RFEHA) TH20 258 R F) H 8 228 5 a ik DA it )
FEENEN BARTKE WS TR 19 SR T KB/
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TAGEC /KR EOBEANZFHE L TWDINET~E 7 U v 72470, Kkl Ofk
LA A LT, JAEMARELLTIORT,

- UERSGET - 4 o T

- BEFLEE - 484, 731n°/ B (EEE 1. 4%)
ML ORI 720 . LLUF O H/INK I3 ER AR 2 H23 4R IR E) T
FEERIAAE « KB 1.365m°/s X HE 1 4n GRIGA & 14kW)

- FEMFEE R : 10 /7 kWh

< BAwAI R 0 81.5%

PLEED, FTAREICBIZBGEEBIOEART VU Yy VERETDHE, 52608
BiZhas,

5-26
mé/ m W
34,750 4.6 70 1.3 48.9 0.54
27,962 4.6 70 1.0 48.9 0.44
31,214 4.6 70 1.1 48.9 0.49

SEART v v VITIEREBI R 27 (59 300kW) & & A TV D,
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PR 20 AEFEICRT D TEMAEFEOMEIIR 52T D EBY TH 5D,

5-27
153

25,704 m/

21,547 m¥/

17,346 m¥/

5,618
78
13,530 m¥/
57,199 m¥/ 23%
3
20 m 8,545 m/ 8
3
25 m 11,051 m¥/ 78
Hgt : AEFTE A B AR T3 K W2 T3 I AGE 46 5 DATABASE
http://www. jiwa-web. jp/database/% FEIZVERK
H20
WERASE M ALIC BT DH A ICITER 5-28 D LB TH D,
5-28
2
18KW —

U B — R (B L — 5 2R EaR D) (H20 F AR T 72 96 A L K T T B

Flo, FRL16~19 FEEITH = L X —MENEL, LEMAKESEER EREHE) (xt
L CHBEH I 10kWEL LD 57 7 — MEZ E L T\ 5, [FfFEiC I
XL RBAFEHIAIE 23 MR Th 0 | PRI ELZ 90% L RE L7cha. RIFAEIX
1,916kW, FEEHEIT 1,511 I kWh & 725,

5-29
@ @ W+2)
(m3/d)|
w MWh/ w MWh/ w w
251,385 51 o --- o —— 154
1,934,228 20 o -—- 2 220 1734 20| 1183
3670420 23] o -—- 2 400 3154 400 2244
2634.716 9] 2 8] ——- 4 506 | 3989 524 1611
725987 0] o -— 10 245] 1932 245 444
2686.255 6] o -—- 2 51 402 51| 1642
3199.703 23] o --—- 2 34 268 34| 1,956
1,088,936 13 o -——- 1 460 | 3627 460 666
1,138,534 33| o -—- 0 — 696
16,308 i o - 0o — [ 10
17346472 53] 2 B8] —— 23] 1016] 15106] 1,934] 10605

M BT LT (R L — 6T TH20 AP AR FVE 56 56 T ik ) A 5
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T~ T U 72170, RIEOFILERE Lz, HEMREZ L TIORT,
- BUIERA/KHE 560, 000 m*/ H (2[FE Lt 2. 2%)

« RIKE 520, 740 m*/ H (£[E Lt 2. 4%)
- i KR 405,000 m*/H (H19 )

CPHEEMHAR 2L I R A~ORIE U7 M E O M ER e < 7e o 72)
EEAFE A B BIR K ~DEKIZ 1T 2 KA IEE5E (iAFEFT 680kW) 1%
PR )INRAS T CERE LTRY . TEMAMGEFEERDINT/IKIIBENES D Z L
WD Z ENbnole, BKBR COWRAEFMET »7r— MalE L TWLHEERLH D
M, RIS, EKGE & [RIRRICEEELE CREER O R - 7B THIEZ X 5 )7 3 A BRI T
Hb,

PIbEED, TEMAKEIZRT BFRESIOCEART oy V2B ETLH L, £ 5-30
DEBVIZRD,

5-30
mé/ m % W
( ) (m) (%) ( ) () ( KW/ )
13,530 16.2 70 1.7 85.0 1.29
8,545 16.2 70 1.1 85.0 0.82
11,051 16.2 70 1.4 85.0 1.06

SRR AR (85%) 1k, MERORBEBNEOFN T — 2N EON R T2720, TH20 FJERF %K=
FEEAMATRERS T ISR A RMERBEM RO TERER AR E Lz,
SEART v v VITIEBEBR R 40 (59 20kW) 2 & ATV 5D,
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5.5.4

ETAGE - TERAKBICET 2MEFRES I OEART vy VOHEFHEROE L& FE
5-31 I g, ARFAELY . BTKE - TEMHKEOIAFEITA 18 7 kW, BART ¥
JER 14~16 71 kW THDHZ ERHL N E R o7, Frer/LF—HEIC X D H20 KFIH%
7R B AHKBEREDRER I BENAKRELS R TWDHDIE, BERETIET 7 — il
BICEVBONTET =X EEF L TODHOICK L, RETIXZEORE R 2 2EICER L

FRAEEBEELTWATZOTH S,

5-31
( kw) 15.2 1.3 1.7 18.2
( KWh/ ) 7.12 0.54 1.29 8.95
( kw) 12.2 1.0 1.1 14.3
1 ( KWh/ ) 5.73 0.44 0.82 6.99
( Kkw) 13.3 11 1.4 15.8
2 ( KWh/ ) 6.24 0.49 1.06 7.79
H20 ( kw) 1.8 0.2 0.2 2.2
( KWh/ ) 0.86 0.24 0.14 1.24
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5.6 ( )
/KR EDORGFEB L OEART Uy LOFE L HEFE 532 1T5RT, £, W7)I1E
BIOLETFKE - TEHKEDOTT ) AHOFMERE, BEBEELX 527 IZRT,

5-32
[iiweacy BART v L BART Ty L
(GRIHAE) 5 kW CGEMREEE)  fwonse

5 kil VIVAL | vPUA2 | vPUA3 | vHUE4 | vHUA L | vRIA2 | vPUA3 | vt 4

raplIE: 1, 800 80 520 920 | 1,500 42 270 480 800
FTKE -

. 18 14 16 16 16 7 8 8 8
TERKE

&t 1, 800 90 540 940 | 1,500 49 280 490 810

SET] )[R 0D AF )36 B LRk A1 T 2R 60% THLE
¥ ETFAKE - TEEMAE ORI RITE N R E
MKETFAKE - TEMAEDSF I F3BLIN4ITTFIF2LRELE L

1,600 900
1,400 800
/ 700
1,200 /
/ 600
1,000 - / m
2 500
800 =
/ 400
600 /
300
400
// 200 //
200 100
0 -—- 0 ._-
1 2 3 4 1 2 3 4

5-27
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K%Tﬁ\%ﬁ%%ﬁ%?éﬁﬁ%%i@%ﬂﬁ?VV?WﬁE@@%%fT A
b2, BFEREDO L B2 —IC X VREOEI 1T 72 ET, BREXSHORFEL L O
BART Ty VOHEGH BT T2,

ZOFER . AFRIT 150°CLLETIX 2,400 77 kW, 120°C~150°C Tl 110 J5 kW, 53~120°C
Tl 850 7 kW EHERF S 47z, £7o, HBREDOEART ¥ v /bid 150°CLL LTl 110~
220 75 kW, 120~150°C1% 0. 8~21 J5 kW, 53~120°CI% 740 5 kWA F & 72 o7,

6.1 BIFHABELE 1 —LEERE
(1) BEFEHAZEOLE2—
OiFE (BRE)

DE ORI 72 BV IR SRR & LTI, 1991 FICRER S B TEAFHVE R
AT« HIRHIZ L HHEFDZET O D, BRGIXREOERMHEE % 2,054 7 kW & HEF
L7c, Fo, BIFOIZEROMEEREZED 5 &, 2EOMEVE &L 6,396 )7 kW 12
ﬁék@ﬁ At Lz, L L7edd B, YR PR RS & M ECA R I B+

22 T DREEECHIRI DS o o T 728D . HIBVE I & % Hiulslfg O MG R &3 A & L C Al
ffﬁﬂﬁ'(%‘ HEEBEICIIE > TR o7,

Z D%, HUTIREREE & T RMRE O 7 — 2 NI B L7 2 &b, 2008 4
(2 O PEEF TR A ITZERTOAT I 513G T S_R—ZTEED 150°C LA Lo B I 5T
fili 2247V, BUKCR &I & O MR 7341 O Al 2 5 7o, AP 5 134 E 00 150°CLL Lo #
BVEIR A 2,347 7 kW EHERH L7=, F72. G 1 SICL Do OfER, BUKREFRITHEIL

WIRE L, &0V DITKRE - HiEKILEER DR ERKOMEBMIR TH S = L 2R LT,
S O, [AHEIHIE 3L & RO FEE AW T, REO 53~120°C O HIEVE i & 2F
ATV, [FHRE XSy O R &4 833 7 kW & H#EGH L7z,

x®6-1 WMBREREHSTICEHIT IBFHRE—F

1991 2,054  kw 6,396 kW
2,347 kW
2008a 150
833 kW
2008b 53 120 2008a
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o b
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all s.00 - 1000 oy
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534
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&

1207 E 125" E 140" E

[ GO

6-1 150°CLLEDHKZMBERETE D HE

HUBt : RTAPESC « O - BOVRIESS - fiox AHE (2008a) . FADEVKREHIRATAN 2008, HAHBES
SR 20 4R AT AR A A
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Eleciricky (kW-30yeans)
[ E
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A4 2|
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130 E 135" E 1407 E
1 500 ki
_-_ H__ - |

B 6-2 53~120CLLEOHKZMBERETE DT

H B AR EEST « e 2 KSR - WIBEE - REFc (2008b), U —F A 7 WL DIRRFEEDOTHR
BT, A AMBRS Wk 20 FE A E S E I 55
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QBEARTUI¥IL
BB DB ART oo ¥ MO T, 2009 EICHE S - HEGEEICET D%
& (RRIFPEHEDS) PHEHMEOH T, 2020 F5 £ TOBMAIBRFE ATREEORF 13T T
W5, RIS TIE, NEDO 2% 2002 4E |25 L 7= MEABR R HEFI A ORI G TdHh 5 31 D HIEN
HEMIBORFEIZX LT, fFREEIAXANORERL3 SO T IV AEFHEL., ThE
WEART oy VEHEI LTS, o, ARETIE, RRFBEEICOVWTHLEE SN
Tk, AAMBES - QARG EH S (2008) 12050 FFHARTRLF—E Y 5
v (M) | IR ST IR IR I TR OIRAT 8 M ONRIRBHIE FOA B4 FLlZ, 2020 4R F TIZEA
ﬂ%@ﬁ%%%@%ﬁmﬁ%%ﬁbfwé VL EDOHEFF LV | [P RIERE IS, 2020 £
WZREE = A b 12 1 /kWh OFR A&k £ CREER S AIRRIC 72 2555 1% 67 7 kW, HE =

k15 F/kWh % THIREIC R D 5A13 93 5 kW, FE= 2 b 22 F/kWh £ TRIREIC R D54
I 113 75 kW O HiEE B 23BN %Aéhék@ﬁ%%mbfw&

7k, A HEBHRE A EHUIC I T SR o X NREEDBRITIE, BT OB % 2 A
el L. RIGOMMHFELHE 16 FLREL TV D,

62 HEBREBICEHTIMRRICELS 2020 FEFETOMBREDEMMBARAIGEE

S e EMW%%T%%
12 f3/kWh 67 J kW 41 {,E.J\ kWh
15 [ /kWh 93 77 kW 57 & kWh
20 F4/kWh 113 J5 kW 69 {& kWh

KRR =R 2 T0% & 3RE,

Hil . HBGREICEI T 2090 (RRFEFES) THBGEICET 2058 P H21. 6 2 FEITHER

]

1.5
20
B
LK)
G
600
A0
JLxl
e
i1l

- R D
—— i

i
=]

=
o

Wi 15 TEE

3

!

REHNDERD Oaw)

BB (P

i
il . o 0 - B < - Y TR T --n.n,«--—u-u

— - ;
I e | I I I far I I I I

q;na—ua—un-—-—5===—~|~————=-— mE—-EE—-
I | I | 1 |
m“q-ﬂg-dhuudL_D-LLL*m—__ﬂ;uau

w BEEEE L

B 6-3 NEDO ihZARFRERETHERICE D (HBRARKET IR FE L UHKEH DR
il MEEEICB T DR (RRFFPERE) THIEGEREICRY 20 R H21.6
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(2) BEATBIZH T 2RERE
BEfFaRAIC BT 25 A2 LU T ISR T,
- EEHETICET 53RE
INE TOMBEFEIMO B, X0 @R CEUK R -BVE IR B 2 ST L.
GISEHWCEZOHIRRAENEZRRT L2 L Thotz, W2, A BR% rTEE
PEIZOWTIIMET ORI TH Y | BEFRAEOHEGHERIL TfFE] Tl NER
| Tholo, £z, 51X 150°CLLER LT 53~120C O HEVETFIZ DU TR L
b DD, 120~150COMBEFRIL Z N E TOBEFRE TR OMR L > TE ST,
TR TOWRE XTI T D HEE IR BRI AN 72 LT D) Tikzeu,
- BART OOV ILHETICET HRE
AT IZ B DRI L et IE, HEABRRIEHE A AT A7 31 Hilsk DRRAF
BT HEART v VO EITH T2 b D TH D720, HIRIIITE AR REEIC
IXRRARH 5,
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6.2 FAEEEIO—
HEGEEDOEART oy VHEFHC BT 2 HEEm 7 v — %X 6-4 [T/~ 7,

P
PHASE1 : BHFE DHEET
HIENE R B B oA X A ST R (kWL kWh/4E) 2FHET D,

& J

J L

-
PHASE2 : BART U v L (£KE) Difst

HEEIR BB ESMXN AR 2 BEREDE TEART vy

v (kW, kWh/#) #HET D,

\_ J

J L

~

" ™
PHASE3 : BART UL (OF VAR OHE
4 _ N\
DYF VI DHRE
TR D EMAELHLANBATE OB ELIBE L., FAREIRA FDRLD 35D
SF VA EBRET D, )
4 AL N\
QEREZEMNDREIRLDETE
HREIAA N EZREEEORBRAEZHANT, FEEXZIZBIT2REIA N E
HET D,
L ’
RLF VAR (FEIRX L) DBARTUOYILOETE KW . kih/&F) OEH
I\ J

X 6-4 HMBERBEOBART OO vILHEHICHITAAEEREIO—

RTE R OHERF Tld, 150°CLL L, 120~150°C, 53~120°C O Hi & i 8785 JE 45 A7 X & H (2
BRE LT, HIBNE R S LA BV, HBVE R & 2 B0 kn® 272 D ORIEA I L Y KRBT
% HOT, ) EEFNTFREHFIEFT O 5239 Tl 150°CLLEFR L OV 53~120°C O E R &
AR AAVERL LT 5, AFRA Tl H7210 120~150°C O HEE I 855 4340 X % VER%
HEEBIZ, TNOOERESAX D HLHEMAICFIHATRETH L LB 2 N IBEEFFO
7Yy REMH L, TN 0EREEELEH T LI LICIVMGFREEZEE L, 2B,
B EAHERT OBRIIEL, RRFMEAE B RE L CBEMN TRVWHERIEERS Lz,

WART Uy (BRR) ORE TR, LR TER LEEER S OMFE~ v 712
LT, BHEAEEMEEZEAGDY, MBI EHmHR R E TR REEE KD, G
ZEELIRWEART v b (KW, kWh/4F) ZHEGH L7, #hagkfh & LTk, 120CLL E
OHBVEJR IS LTk NEEHISER Sy, TH#FAX S, EER D OfEE %, 53~
120C OMBVE PRI L Tid HERRIEX Sy & TH#FIHX ) 22T E LT,

WART X v (FVAR]) OFEETIEH, SART UYL (&F8) 23 LT,
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BEXSHNCHREETIANDRRD 3OO F VA EREL, £ TV FITBIT5HEA
WNT o VEHEE LT, B A b EERERE ORI OV T, NEDO (2002) [
AR 13 AR HIZABH SR ERR AT BRI FIReER A (ISR 2EE) 3 kmiEE) B &
OB EICR T 207982 (2009) WA A E = A b & EIREREICBE T 5 N7
AR L TV 5,
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6.3 HIBRE (BKERMA) OHMEFEDHE
6.3.1 HFICHERLALBET -2 LTOEREN

AFATIZ, () PEZERANRGHIZERT ORI & 23R U 7o BV IR &85 B oA X 2 J
LHZH0L LTz, RF—X1F, GISEHWAHZ LIZLY, DRETHO THKZERED
IS E2 KB LD TH D,

FH 512 X DBEfFRAE CIE, 150°CLL EOHIEVEFTIZ DWW TIZAR 7 7 v v 2 B %
53~120 COMBEPUZ DWW TIE A U —F A 7 W EHT X E 2N ZHRE L THIZEE R
B 21T > T\ D, ARE T, MO OBEFREOFIELZEL, ZoF o170

BAE L TRED 120~150COEKRE IR EZ R, 2E O RHERY 72 HIBVE I S5
AT % SERE S W T2, LAFIZZ O BARMNE 277,

OXEh B R EFT O BIE L 2V E R 2 5TfE
AR TIX, H S OBEFRE e, KEREREFT OXEEE HWT 120~150C

OB PR BN 21T > 72, BREEEIE. KEMEFAEF (Brook et al., 1979) I2X D
ST STz 1 D OREUER) 70 BNVE IR B3l TH Y (BLF USGCS FFEIE & MRS . O

SR T, X F S ERME RO MBMIEICEA TE A E WO FIERH D |
AT ORBEIEEL 5252 LIck ), HEEFRELZEHETHZENTE D,
USGS BRFEIEDOFHMEFIEIZLL F O Y T2 (Brook et al., 1979 ; #FE, 1991),

Or=pc-a-d-(t-ty)

ZZ T,

qp B EER T 2L X — ()

P, EEADEBHE CAARMLE2.5X10°]/n’/C., LB 15% 2 E L T,
2.7X10°]/m*/°C)

a cIrEEEE ()

d cITEEES (n)

¢t ETERBEIEE (O)

Lrop @ RTEIREE (C)

BRI T AEEZE T 2 7E TR, BAZXE (Tkm X Tkm) O R2/LF —{3,

ub
O =p.-8f _ (t(2)-t,)dz

LD BFREJEIEER OV (m)
0D BFREJE FIRIBE ORE (m)
t(z)  EEOBME LCoEBIRE (C)

Thxbns,

ZOEARILBRITARITE 2 DI BT RV X — g, T BFERR EOHilF AR 2 e
—MERE AP DO L= ORI R EDTZD, IR TRETEZREINT 5 Z L3 T
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Z 72\, Brook et al. (1979) (IFVUKEEITOBEINE L LT R-0.25 280 L. HiAENY
TRNFX—g, () ZRATROTND,

qwh: quR

BV & OMBGRIA DS HMBUTHE O A £ TEAT 25D 5 = /L F—HKT
KA THEZBND,

hNH :hR_(ZR'g)/]-OOO

T,
hy LA COMBNRIRO B E &S O Z v E— (k]/kg)
hp o BT E COMBYREORME RSV O XL — (k]/kg), ARFHET

X, IFREEIREII R A TH SO T, IrE TIRIEE & IT R 8 B O o )R
FEERFHE L, EHREICHINT A XL —E2REENDRD T (H AT
2, 1981),

Zy o RPRE)E TR OTRE & B R 8 ECHRRE O ) (m)

g L EIIEE (n/s?)

A E & () IRATEREND,

WA :ﬁ[% - ho _tO(SNh _So)]
T,
B @ FETERE CORBGRKOHEMEEH T2V D= 2L — (k]/kg)
h, EERETCOMEGREROHEMNEESHT-V O Z e — (k]/kg),
t,  HUETIRBEIEEEE (273, 14+JLHEEE K),
s, UIATOMBGGEKOHEMEEH-V o= ha ' — (k]/kg K)o Ay (YT 5
TV bR E—ERRENLRDT,
5,  ERERRETOMBUTKROHENEEHT-V O et — (k]J/kg K),

BRTAVF =L, BRAOSR 10 O BBy, B> TRATRD BN D,

E=WA'77u

ZOBRT AR % 30 EMIDI > T RBIHNT 5 & BEREKO L5175,

E/ 304 =E/ (30 X 365 X 24 X 60 X 60) (J/s £7=12W)
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6.3.2 BEEHIHAE

(1) BEREDMEDIER

KA TH, 120~150°C D HEE IR BEZTAMIZ 351 VT USGS ZRETE & K8 U 7= 2%, BEAFA
\ZBUT DR & O FiE & FERICWD K DD RER 2R EZIT o 12, BRI 7058 E S 1% % LA
TR,

DRERE

RS I, Ak (1982) OIEBIERRSCE o, IEBIEFEH (Activity Index; AI)
SiE. B 6-5 D& 9T, MO & U TP 22 BRI HUE ARC & DB ik
EEENRTES LIZEETHD, K 6-5 0 AI=0 OEMRIFEHIN 2 IR AE 3°C/km %
< L, AI=100 @ fifi23 SR A D5 BEI 2 B L 7o floK O K L b th BELEE (Haas,
1971) Zond, IEEHEEEIIEUK BRI A G L U CRUE(L - Bk S au 7 IR A dh R
ThHhor, —E, WHERENRENT, EEOREDOREZRBTE S, 2E0 ., &
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HART 2 L ORERITH 230 B KN, 2 U ABIOFET > o 34 2 110~220
kW & 72 o7,

BT U TR (BRI OBART v p MEFK6-16 ([RT LY LM
& AL L 2SI ATRE S, T8 KW, T4 T KW ERY | xRSO 1/3 R E
EH TS, JUNHEIE S Z AU RN T 50 J7 kW, IR0 22% & 72 5T B,

& 6-15 HBREBOEART U v)LHFER (150°CLLL)

ZMIEH FERE (7 kW) [ifE (ki)
EART vy (2KE) 227 572
- FUF 1 (12 M/kWh FH)
113 89
7, 490kw/km? L _E
- F U F 2 (16 [/kWh A78)
191 263
2, 760kw/km? DL I
- F U F 3 (20 /kWh F7H)
220 424

1, 020kw/km? LL _F
MEART v v VITBER S (53 T kW) 2 E ATV,

HE150°CLL E DEART L )IL(BHETY 7 3)

90
OBARTUIvIL(£21K)

80 —
— O ¥ #1741 12H/kWhk i

[] BEEX 4 7.490KW/kmi Bl E

07 T OoFUA2 16Nk
HER 5 :2,760kW/kmi Ll
60 H 1 H 0YF)A3 20M/kWhkil
FERXS :1,020kW/km L E
z 50 r _ -
S
40 | 4 n —
30
20
N ] w

itiga Bt S JekE g L] HhE P =] S e

B6-22 BAMKBT Y 7AOMBRED LT ARBART Vv IL (150°CLLE)

193




£6-16 ZBHAHBIT) THOMEBREREDSF ) ARMNEART U vILHEHER
(150°cLL k)
ZMFIEAE A L7 2[H JeiiE WAL
AR TV
AR T 150°CLL I 7 kW 227 74 78
(k&)
YA 1 (12 F/kWh Z58)
7 kW 113 39 38
7, 490kW/km® DA I
K 7oy | A2 (16 F/kWh R)
07 kW 191 61 68
(VAR |2, 760kW/km® L) _I=
Y4 3 (20 F9/kWh Z3)
7 kW 220 71 76
1, 020kW/km* B4 |
M E A HAAT R dtke R R 7E
AR TV
AR 7774 150CLL 73 kW 18 0 6 0
(k&)
V)4 1 (12 F/kWh A05)
73 kW 10 0 1 0
7, 490kW/km? LA I
BONK 7/veb | vF)E 2 (16 F/kWh A3)
75 kW 17 0 4 0
(F U AR |2, 760kW/km? DL _F
Y14 3 (20 FH/kWh i)
75 kW 18 0 5 0
1, 020kW/km* LA I
ZMHEHE ES e BT HE IL8]ES| JuM T
B AR T/
SR 77y 150°CLL 1 75 kW 0 0 50 0
(k&)
YA 1 (12 F/kWh A5)
73 kW 0 0 25 0
7, 490kW/km? L I
BAK 77790 | v 2 (16 F/kWh i)
73 kW 0 0 42 0
(U AR |2, 760kW/km® LA F
v+ 3 (20 F/kWh Ai)
75 kW 0 0 49 0

1, 020kW/km* 24

194




@120~150°COEKERIZEITHEART Vv IL
120~150°COMBIEEDEART v v ¥ LV OHEFHER 23K 6-17 B L O 6-23 1T~77,
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55 6.5m/s|6.5 7.5m/s|7.5 85m/s|8.5m/s 5.5m/s
km2 67,238 40,866 20,512 10,534 234,318 373,468
18.0 109 55 2.8 62.7 100.0
1000m 1000m
km2 29,228 344,240 373,468
78 922 100.0
20 20
km2 81,275 291,912 373,187
218 782 100.0
1km 1km
km2 313173 60,295 373,468
839 161 100.0
10km 10km
km2 373,437 31 373,468
100.0 0.0 100.0
1 2 3
km2 3,233 4,231 8,453 11,323 197 6,886 1 339,144 373,468
0.9 11 23 3.0 0.1 18 0.0 90.8 100.0
km2 53 373415 373,468
0.01 99.99 100.0




-4

km2 0 174 0 42 373,251 373,468
00 0.05 0.0 0.01 99.9 100.0
km2 3,815 1331 12 368,310 373,468
10 0.4 0.0 98.6 100.0
km2 551 226 372,691 373,468
0.1 0.1 99.8 100.0
500m 500m
km2 155,558 217,910 373,468
417 58.3 100.0
km2 14,567 36,803 48,880 273,218 373,468
39 9.9 131 732 100.0
km2 35,715 30,150 250,557 13,394 22,439 1742 7,220 9,080 256 858 2,057 373,468
96 81 67.1 36 6.0 05 19 24 0.1 02 06 100.0




30km
55m/s 55 65m/s | 65 75m/s| 75 85m/s | 85m/s
km2 28,372 61,853 137,685 139,132 29,346 396,388
59 12.9 28.8 29.1 6.1 829
30km 478,192
1 2 8
km2 - - - - - 17,255 36 460,902 478,192
- - - - - 3.6 0.0 96.4 100.0
km2 - - -
km2 - - 1 - 478,191 478,192
- - 0.0003 - 100.0 100.0




km2 218 73 - 477,901 478,192
0.05 0.02 - 99.9 100.0
km2 2 67 478,123 478,192
0.00 0.01 100.0 100.0
30km 30km
km2 478,192 - 478,192
100.0 - 100.0
50 100
20m 20 50m 100m 200m 200m
km2 10,594 59,724 73971 86,306 210,007 440,603
24 13.6 16.8 19.6 47.7 100.0
30km 478,192




4-1- -1 - - -
k
55 65 / 67,238 | 19,779 | 13,694 5,975 2,482 5,862 4,046 5,558 2,492 7,193 157
65 75 / 40,866 | 12,187 8,848 1,971 1,081 3,180 2,729 3,004 1,841 4,938 1,087
75 85 / 20,512 5373 4797 711 494 1,621 1,702 1,467 893 2,595 858
85 / 10,534 3,454 3,744 328 280 855 650 301 369 462 91
139,150 | 40,794 | 31,083 8,986 4,338 11,519 9,127 10,329 5,596 15,187 2,192
50,000
o8s /
075 85 /
40,000 _
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E 055 65 /
30000 [
20000 |
3
10,000 | — T e E
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30,000 [
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55 65 / 67,238 19,779 | 2,714 | 2206 | 1,050 | 2,694 | 1,427 | 2,166 746 276 435 101 2,687 170 827 1,436 477 1338 759 406 1494 | 1,158 | 1615 | 1315 723 502 705 144 1273 432 781 730 1,387 677 1,407 | 1,287 744 179 769 869 740 372 853 1148 978 984 2117 157
65 75 / 40,866 12,187 | 2,110 | 1,783 479 1,652 790 1,290 148 135 193 26 793 120 183 744 245 448 490 104 748 686 880 645 572 292 481 73 721 334 645 356 959 274 578 818 483 59 629 689 321 266 1,036 610 589 643 1472 | 1,087
75 85 / 20,512 5373 928 1149 311 697 497 759 33 103 131 7 189 84 4 456 76 139 383 27 330 350 366 337 382 212 316 20 374 278 387 205 508 192 228 331 199 6 336 355 85 63 426 190 179 315 1,337 858
85 / 10,534 3454 972 1,152 194 463 416 390 1 106 78 1 6 63 0 157 113 37 164 39 236 235 166 60 196 200 69 1 54 162 129 71 67 48 90 25 108 0 120 141 0 0 34 17 34 30 347 91

139,150 40,794 | 6,725 | 6,291 | 2,034 | 5505 | 3,130 | 4,604 928 620 837 134 | 3676 | 436 1015 | 2,793 912 1962 | 1,796 575 2808 | 2429 | 3026 | 2357 | 1873 | 1206 | 1570 237 2422 | 1207 | 1942 | 1361 | 2921 | 1192 | 2303 | 2461 | 1534 244 1,854 | 2054 | 1,145 702 2349 | 1966 | 1781 | 1973 |5273 | 2192




4-1- -3 - - - -
k
67,238 | 19,779 | 13,694 | 5975 | 2,482 | 5862 | 4,046 | 5558 | 2492 | 7,193 157
5565 | 1,121 | 1,154 780 196 657 403 269 124 824 37
401 119 86 55 36 56 6 7 2 32 2
55 65 / 628 216 178 66 29 36 31 20 7 46 0
1,478 273 322 157 70 107 111 114 51 251 22
1,943 312 465 269 55 242 199 84 42 269 7
1,089 201 88 231 6 209 56 45 22 226 5
40,866 | 12,187 | 8,848 | 1,971 | 1,081 | 3,180 | 2,729 | 3,004 | 1,841 | 4,938 | 1,087
4,622 967 998 480 120 620 335 226 95 657 124
424 149 90 48 35 49 4 4 5 32 7
65 75 / 531 166 170 52 22 33 18 13 6 48 3
1,202 251 293 106 25 95 76 66 31 218 42
1,662 279 370 155 34 218 188 107 44 245 21
773 122 58 111 4 218 49 36 8 114 52
20,512 | 5373 | 4,797 711 494 1621 | 1,702 | 1,467 893 2,595 858
3,281 622 788 298 89 424 268 188 67 387 149
437 132 102 30 31 62 11 4 1 48 16
75 85 / 457 147 123 30 14 36 18 19 6 56 7
781 109 230 78 9 73 48 49 18 110 57
1,203 182 262 86 33 133 164 113 39 150 41
371 52 55 68 1 111 27 3 3 23 28
10,534 | 3,454 | 3,744 328 280 855 650 301 369 462 91
3,217 | 1,040 961 247 127 342 201 118 66 95 19
1,070 440 259 60 99 145 23 10 0 30 3
85 / 739 340 250 32 6 39 25 18 13 16 1
572 108 231 66 11 39 34 35 22 19 7
656 122 186 48 12 75 99 54 25 29 7
155 31 24 31 0 39 21 1 5 2 1
139,150 | 40,794 | 31,083 | 8986 | 4,338 (11,519 | 9,127 |10,329 | 5596 |15187 | 2,192
16,684 | 3,750 | 3,901 | 1,806 532 2,042 | 1,207 801 352 1,963 329
2,331 839 537 193 201 313 44 25 9 142 28
2,354 868 721 180 71 143 92 69 32 166 12
4,034 741 1,076 407 115 313 269 264 122 599 127
5,464 896 1,284 557 134 668 649 357 151 693 76
2,389 406 226 441 12 577 153 85 38 364 86
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4-1-

50,000
40,794
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~
20,000
10,000
Py P2l 5505 4,604 676 5273
3,130 d 2,793 2808 2429 3026 5357 2422 921 2303 2461 2,349
2,034 1962 179 . 3 1873 1570 - 1942 3 5 1,534 1854 2,054 X 1966 1781 1973 2,192
’l I I I I I I I 928 837 I I 1,015 912 1206 L 1,207 1,361 1,192 1145 702
0 . . i B X1 R g, 1 2 e e N N R . . N sl N . . E . . i - B ey N N 1
4,000
Ed ]
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3000 o -
o
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L2000
1,000 H
A E BE2H
K
67,238 19,779 | 2714 | 2206 | 1050 | 2,694 | 1427 | 2,166 | 746 | 276 | 435 | 101 | 2687 | 170 | 827 | 1436 | 477 | 1338 | 759 | 406 | 1494 | 1158 | 1615 | 1315 | 723 | 502 | 705 | 144 | 1273 | 432 | 781 | 730 | 1387 | 677 | 1407 | 1287 | 744 | 179 | 769 | 869 | 740 | 372 | 853 | 1148 | 978 | 984 | 2117 | 157
5565 1121 | 129 | 84 | 119 | 150 | 162 | 221 | 65 | 160 | 124 | 30 34 89 62 | 288 | 71 83 75 | 136 | 305 | 80 88 76 | 191 | 61 48 34 98 80 46 59 44 35 39 66 35 38 51 26 70 12 | 109 | 184 | 214 | 85 | 150 | 37
401 19 | 13 3 9 6 7 26 0 1 17 3 0 11 7 23 23 12 1 14 33 18 3 0 3 0 0 0 2 2 0 4 1 1 2 0 0 0 0 2 0 0 1 1 1 2 21 2
55 65 / 628 216 | 26 9 24 16 30 31 2 6 4 5 0 11 12 41 20 6 3 13 27 3 12 0 5 5 4 0 14 6 2 12 1 0 1 5 1 0 2 3 8 0 9 4 7 6 10 0
1478 273 | 23 34 29 34 43 93 2 39 22 7 6 17 17 66 17 34 41 22 51 12 27 21 20 16 17 10 27 10 8 19 21 14 20 27 11 16 32 5 13 4 52 53 62 16 50 22
1,943 312 | 59 31 56 93 78 51 58 16 23 3 27 29 26 97 8 28 28 52 | 101 | 37 40 48 50 38 23 24 16 34 24 16 20 18 10 19 18 2 8 14 47 7 26 55 50 39 47 7
1,089 201 8 7 2 1 4 20 3 98 54 12 1 21 0 47 2 3 2 35 85 10 6 6 113 2 4 0 8 28 10 9 1 2 7 16 4 20 8 1 1 1 22 70 94 23 16 5
40,866 12,187 | 2110 | 1,783 | 479 | 1,652 | 790 | 1,200 | 148 | 135 | 193 | 26 | 793 | 120 | 183 | 744 | 245 | 448 | 490 | 104 | 748 | 686 | 880 | 645 | 572 | 292 | 481 | 73 | 721 | 334 | 645 | 356 | 950 | 274 | 578 | 818 | 483 | 59 | 629 | 689 | 321 | 266 | 1036 | 610 | 589 | 643 | 1472 | 1,087
4622 967 | 140 | 75 | 109 | 120 | 151 | 180 4 85 75 16 31 | 113 | 30 | 224 | 50 44 51 58 | 239 | 67 73 79 | 232 | 66 41 19 76 67 39 34 54 33 31 59 44 16 24 27 46 15 | 143 | 134 | 149 | 48 | 121 | 124
424 149 | 16 2 6 6 8 19 1 0 14 2 0 5 9 33 19 16 0 15 34 11 3 1 3 0 0 0 1 2 0 2 3 0 0 0 0 0 2 3 2 0 2 0 2 2 24 7
65 75 / 531 166 | 15 10 25 17 34 19 1 7 3 2 1 13 9 52 14 6 2 8 23 4 8 0 5 3 1 0 6 4 3 6 2 1 2 1 2 1 3 1 4 0 13 9 5 5 12 3
1,202 251 | 35 29 22 32 40 90 0 17 12 3 21 15 7 44 7 5 27 13 40 10 18 23 2 16 10 3 23 5 6 10 19 10 9 14 10 3 13 8 7 6 82 33 46 10 33 42
1,662 279 | 65 31 55 63 68 37 2 13 5 7 6 61 6 52 5 16 21 17 73 34 42 51 58 45 30 16 37 27 25 12 30 19 14 30 24 3 5 15 34 8 34 52 50 25 43 21
773 122 9 3 2 2 1 15 0 48 34 2 2 18 0 27 4 0 [ 5 63 8 2 5 144 1 0 0 10 29 5 4 1 3 6 14 8 9 0 0 0 0 12 40 45 7 9 52
20512 5373 | 928 | 1149 | 311 | 697 | 497 | 759 | 33 | 103 | 131 7 189 | 84 4 456 | 76 | 139 | 383 | 27 | 330 | 350 | 366 | 337 | 382 | 212 | 316 | 20 | 374 | 278 | 387 | 205 | 508 | 192 | 228 | 331 | 199 6 33 | 355 | 85 63 | 426 | 190 | 179 | 315 | 1337 | 858
3,281 622 | 163 | 61 67 | 101 | 111 | 88 0 64 74 6 12 8L 0 198 | 31 37 30 24 | 155 | 57 42 74 | 138 | 50 40 2 71 68 23 34 55 45 34 18 35 2 19 13 23 1 85 46 61 74 97 | 149
437 132 | 22 4 10 9 4 19 0 1 5 3 0 8 0 33 16 14 0 9 34 19 6 0 6 1 0 0 3 7 0 2 2 0 0 0 0 0 0 1 3 0 4 5 2 8 26 16
75 85 / 457 147 | 11 14 14 13 24 15 0 6 8 1 0 9 0 32 9 3 3 3 25 7 2 1 3 2 1 0 7 5 1 8 3 3 4 0 3 0 3 1 2 0 5 13 11 12 13 7
781 109 | 52 17 11 38 47 24 0 17 16 0 5 17 0 42 3 3 7 5 20 10 17 21 2 10 8 1 15 8 3 7 14 14 10 2 4 1 11 3 4 1 46 7 20 7 25 57
1,203 182 | 67 23 32 39 32 18 0 13 3 1 8 40 0 53 3 17 20 7 23 18 15 49 43 35 31 1 41 31 17 17 36 25 20 14 26 1 5 8 13 1 30 17 19 45 25 41
371 52 11 3 0 1 5 13 0 26 34 1 0 6 0 22 1 0 0 0 45 3 1 3 63 1 0 0 6 16 2 0 0 2 0 1 3 0 0 0 0 0 1 3 9 2 8 28
10,534 3454 | 972 | 1152 | 194 | 463 | 416 | 390 1 106 | 78 1 6 63 0 157 | 113 | 37 | 164 | 39 | 236 | 235 | 166 | 60 | 196 | 200 | 69 1 54 | 162 | 129 | 71 67 48 20 25 | 108 0 120 | 141 [ 0 34 17 34 30 | 347 | 91
3217 1040 | 209 | 129 | 76 | 128 | 178 | 114 0 80 52 1 2 62 0 127 | 89 29 8 39 | 150 | 63 35 23 85 83 9 0 27 67 15 29 18 22 44 4 24 0 16 26 0 0 9 11 23 20 32 19
1,070 440 | 68 18 23 19 40 21 0 4 13 1 0 11 0 64 71 25 1 24 79 43 27 0 6 4 0 0 2 16 1 7 1 1 1 0 0 0 0 0 0 0 0 4 8 5 13 3
85 / 739 340 | 23 55 18 37 53 36 0 21 3 0 0 5 0 27 5 0 1 3 25 7 4 0 5 5 1 0 3 14 2 6 4 1 6 0 5 0 4 4 0 0 0 2 8 3 3 1
572 108 | 45 28 17 40 54 39 0 33 12 0 0 17 0 9 8 1 2 2 12 4 3 5 18 22 2 0 3 5 2 5 5 6 17 1 8 0 7 7 0 0 4 2 4 2 8 7
656 122 | 64 28 18 31 32 8 0 8 1 0 2 27 0 6 4 3 4 10 12 9 1 17 36 51 7 0 19 14 9 11 7 14 19 3 11 0 3 11 0 0 5 3 1 11 9 7
155 31 9 0 0 1 0 4 0 15 13 0 0 3 0 10 0 0 0 0 17 1 0 1 21 1 0 0 0 19 1 1 0 0 0 0 0 0 1 4 0 0 0 0 2 0 0 1
139,150 40794 | 6,725 | 6,291 | 2034 | 5505 | 3130 | 4,604 | 928 | 620 | 837 | 134 | 3676 | 436 | 1015 | 2793 | 912 | 1962 | 1796 | 575 | 2808 | 2429 | 3026 | 2357 | 1873 | 1206 | 1,570 | 237 | 2422 | 1207 | 1942 | 1,361 | 2921 | 1192 | 2303 | 2461 | 1,534 | 244 | 1854 | 2054 | 1,145 | 702 | 2349 | 1966 | 1781 | 1973 | 5273 | 2,192
16,684 3750 | 641 | 349 | 371 | 499 | 602 | 603 | 69 | 390 | 324 | 53 79 | 345 | 93 | 837 | 241 | 193 | 165 | 257 | 849 | 266 | 238 | 252 | 646 | 250 | 137 | 55 | 272 | 282 | 122 | 157 | 171 | 134 | 147 | 148 | 138 | 56 | 110 | 92 | 139 | 28 | 347 | 375 | 446 | 227 | 400 | 329
2331 839 | 119 | 27 48 40 59 92 1 6 49 9 0 36 16 | 153 | 129 | 68 2 62 | 179 | 91 40 1 17 6 0 0 8 27 1 14 6 2 3 0 0 0 3 6 5 0 7 10 13 17 89 28
2,354 868 | 76 88 80 83 | 141 | 100 3 40 19 9 2 38 21 | 152 | 49 14 9 28 | 101 | 21 26 1 18 15 6 0 30 28 8 33 10 5 13 7 10 1 13 9 14 1 27 29 31 25 38 12
4034 741 | 155 | 108 | 79 | 144 | 184 | 245 3 107 | 62 11 31 66 24 | 161 | 36 43 77 42 | 123 | 36 64 70 83 64 36 14 67 28 19 41 60 44 56 45 33 20 63 24 25 11 | 184 | 95 | 132 | 35 | 117 | 127
5464 896 | 255 | 112 | 160 | 227 | 209 | 114 | 60 51 32 11 42 | 157 | 32 | 208 | 20 64 74 85 | 208 | 97 98 | 164 | 187 | 169 | 91 41 | 143 | 107 | 75 55 93 76 63 65 80 6 22 48 93 15 95 | 126 | 120 | 119 | 124 | 76
2,389 406 | 36 13 4 5 9 52 3 187 | 136 | 14 3 48 [ 106 7 3 2 41 | 209 | 22 9 15 | 341 5 4 0 24 92 18 13 2 7 12 31 14 29 9 5 1 1 35 | 114 | 149 | 31 32 86
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4-1- -5 - - - -
k
67,238 19,779 13,694 5,975 2,482 5,862 4,046 5,558 2,492 7,193 157
4,522 486 1,448 722 320 521 226 343 95 362 2
6,642 3,718 767 631 77 360 88 186 109 677 29
46,288 | 12,668 9,931 2,684 1,796 3,864 3,418 4,603 2,061 5,167 96
2,772 1,415 396 164 37 97 51 110 85 406 11
55 65 / 3,360 415 505 1,074 142 661 102 136 62 257 6
257 7 43 61 10 20 14 13 3 15 1
1,626 535 241 357 40 127 50 75 23 172 6
1,061 338 277 112 33 148 34 46 34 39 1
80 14 20 17 3 4 3 6 2 10 0
235 50 27 31 3 17 12 18 11 62 4
395 65 39 122 21 43 49 23 6 27 1
40,866 12,187 8,848 1,971 1,081 3,180 2,729 3,004 1,841 4,938 1,087
1,166 170 425 116 12 127 41 81 42 146 6
3,089 1431 454 138 11 202 38 44 48 354 369
31,898 8,600 7,123 1,382 1,031 2,508 2,559 2,775 1,626 3,906 388
2,287 1,212 348 86 15 81 37 61 83 298 66
65 75 / 869 214 152 130 5 144 14 12 15 67 116
75 33 15 4 1 5 3 2 2 4 6
610 179 158 41 3 44 10 12 5 75 82
515 285 137 17 2 32 8 5 7 11 11
64 13 13 8 0 12 1 1 1 10 5
153 12 9 13 0 13 3 7 8 59 28
141 38 14 35 1 12 14 4 3 9 11
20,512 5373 4,797 711 494 1,621 1,702 1,467 893 2,595 858
106 2 26 11 2 11 6 13 2 29 4
765 178 100 19 1 34 8 4 9 225 187
17,778 4,410 4,358 615 479 1,496 1,652 1,398 805 2,090 475
1,340 693 201 40 9 51 21 43 74 166 42
75 85 / 155 20 9 6 0 11 2 1 1 24 81
10 2 2 0 0 0 0 0 0 1 4
202 38 72 9 2 8 5 4 1 24 40
52 18 21 1 0 2 2 1 1 4 3
21 4 2 2 0 2 0 0 0 8 3
42 5 2 3 0 1 0 1 1 19 11
41 4 4 7 0 6 5 0 0 5 9
10,534 3,454 3,744 328 280 855 650 301 369 462 91
4 0 1 0 0 0 0 0 1 0
87 16 36 3 0 1 0 0 1 21 9
9,273 2,904 3,360 268 254 785 637 283 328 382 71
1,073 513 295 51 25 63 10 16 40 52 6
85 / 5 1 1 1 0 1 0 0 0 1 1
1 0 1 0 0 0 0 0 0 0 0
74 15 46 2 0 3 2 1 0 3 1
7 3 2 0 0 1 0 0 0 0 1
1 1 0 0 0 0 0 0 0 0 0
3 1 0 0 0 0 0 0 0 1 0
4 0 2 1 0 0 0 0 0 1 0
139,150 | 40,794 | 31,083 8,986 4338 | 11519 9,127 | 10,329 5596 | 15,187 2,192
5,798 657 1,900 849 333 659 274 437 139 537 12
10,584 5,342 1,357 792 89 597 135 234 167 1,276 594
105,237 28,583 24,772 4,949 3,560 8,653 8,266 9,060 4,819 11,545 1,030
7471 3,833 1,240 341 86 293 119 231 282 922 125
4,390 650 667 1,211 147 816 118 149 78 349 204
344 112 61 65 12 26 17 15 6 20 10
2513 767 517 408 47 182 68 92 29 274 129
1,635 644 437 130 35 183 44 51 41 53 16
167 32 35 28 3 18 4 7 4 27 8
433 67 38 47 3 31 15 26 21 141 44
580 106 59 165 23 61 67 27 9 42 21
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4-1-

55m/s 139,150 | 40,793 | 31,083 | 8986 | 4338 | 11519 | 9,127 | 10329 | 559 | 15187 | 2192
55 65 / 67,238 | 19,779 | 13694 | 5975| 2482| 5862 | 4046| 5558 | 2492 | 7,193 157
65 75 / 40866 | 12,187 8848 | 1971 | 1081| 3180 | 2729| 3004| 1841| 4938| 1,087
75 85 / 20512 5373 4797 711|  494| 1621| 1702 1467 893 | 2595 858
85 / 10534 | 3454| 3744 328 280 855 650 301 369 | 462 91

1,000 124580 | 38765| 28032 | 7097| 3380| 7.427| 8675| 10081 | 4635| 14295| 2192

20 98,223 | 33484 21,945 6510| 2428| 5517| 5139| 7,773| 2,256 | 11,085 | 2,087

10 98,065 | 33452 | 21944 | 6503 | 2425| 5507 | 5122| 7,760| 2250 | 11,035| 2,067
96,428 | 32,659 | 21475 | 6441| 2416| 5482 | 5075| 7,712| 2239 10931| 1997
500m 46,775 | 22,085 | 11,684 890 838 | 1369 | 2405| 2623 805 | 3396 680
46515 | 21971 | 11,647 809 837 | 1355| 2404 2623 804 | 3385 680
29,733 | 14849 7411| 453 522 870 | 1334 | 1,031 530 | 2,171 563
1461 | 1,029 251 7 8 13 12 15 7 54 67
3023| 2100| 405 31 10 23 35 68 47 254 49
34 8 14 1 0 2 0 1 0 5 3
25215 | 11,713 | 6741| 415 503 831 | 1,287 947| 477| 1858 443
14925 | 6407| 3538 313 201 | 431| 1017 | 1547 265 | 1,058 57
29,733 | 14849 7411| 453 522 870 | 1334 | 1,031 530 | 2171 563
1w 29733 | 14849 | 7411| 453 522 870 | 1334 | 1,031 530 | 2,171 563
i/ 6838 | 3338| 1763 104 108 204 308 228 119 514 152
( kw) 20,218 651 | 1,680 | 6,398 796 | 3263 | 3387 1183 667 | 2,002 193
( kw)
9,265 651 | 1680| 453 522 870 | 1334 | 1,031 530 | 2,002 193
k
1713| 455 340 131 19 184 159 77 12 261 75
428 71 59 32 9 29 41 33 5 103 45
954 256 258 83 9 93 105 35 5 87 22
( 0 0 0 0 0 0 0 0 0 0 0
331 128 23 16 0 63 13 8 1 71 7
1,258 186 263 122 17 170 152 73 10 228 36
313 27 39 28 9 26 38 31 4 85 27
692 90 203 78 8 90 102 34 5 77 5
( 0 0 0 0 0 0 0 0 0 0 0
253 69 21 15 0 55 13 8 1 67 4
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4-1- -3 - - - -
7.5m/s
7.5m/s 31,046 8,827 8,541 1,040 774 2,476 2,353 1,768 1,262 3,056 949
75 85 / 20,512 5373 4,797 711 494 1,621 1,702 1,467 893 2,595 858
85 / 10,534 3,454 3,744 328 280 855 650 301 369 462 91
65 75 / 40,866 | 12,187 8,848 1971 1,081 3,180 2,729 3,004 1,841 4,938 1,087
55 65 / 67,238 | 19,779 | 13,694 5975 2,482 5,862 4,046 5,558 2,492 7,193 157
1,000 24,410 7,464 6,785 537 367 1,324 2,025 1,569 721 2,670 949
20 16,026 5,309 4,454 439 159 713 906 980 258 1,920 889
10 15,995 5,298 4,459 438 157 713 903 979 257 1,909 882
15,462 5,058 4,286 417 157 701 890 969 257 1,885 842
500m 11,742 4,641 3,572 180 126 416 721 695 166 899 326
11,732 4,634 3,568 180 126 416 721 695 166 899 326
7,041 2,985 2,125 106 44 253 329 185 105 627 282
186 89 60 2 0 3 1 1 0 13 17
915 649 128 9 1 10 10 25 14 48 19
7 2 1 0 0 0 0 0 0 3 1
5,933 2,245 1,936 95 43 240 318 159 90 563 245
4,487 1,617 1,329 71 80 157 384 507 61 254 28
7,041 2,985 2,125 106 44 253 329 185 105 627 282
1w 7041 | 2985| 2125 106 44 253 329 185 105 627 282
kwh/ 2,258 956 692 34 14 81 104 57 33 199 89
( kw) 20,218 651 1,680 6,398 796 3,263 3,387 1,183 667 2,002 193
( kw)
4171 651 1,680 106 44 253 329 185 105 627 193
k
539 129 121 50 3 74 54 21 1 40 45
157 33 28 17 1 12 14 6 1 17 27
325 78 86 31 1 38 39 15 1 21 15
( 0 0 0 0 0 0 0 0 0 0 0
57 17 7 2 0 24 2 0 0 2 3
361 47 88 45 2 66 50 21 1 32 8
89 13 17 15 1 10 12 6 0 12 3
231 26 65 28 1 37 36 15 0 18 4
( 0 0 0 0 0 0 0 0 0 0 0
40 8 6 2 0 18 2 0 0 2 1
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4-1- -4 - - - -
6.5m/s
6.5m/s 71912 | 21,014 | 17,388 3,011 1,856 5,657 5,081 4771 3,104 7,994 2,035
65 75 / 40,866 | 12,187 8,848 1971 1,081 3,180 2,729 3,004 1,841 4,938 1,087
75 85 / 20,512 5373 4,797 711 494 1,621 1,702 1,467 893 2,595 858
85 / 10,534 3,454 3,744 328 280 855 650 301 369 462 91
55 65 / 67,238 | 19,779 | 13,694 5,975 2,482 5,862 4,046 5,558 2,492 7,193 157
1,000 61,768 | 19,300 | 14,992 2,080 1,189 3,327 4,678 4,545 2,318 7,303 2,035
20 45251 | 15,663 | 10,965 1,818 660 2,196 2,413 3,197 997 5,398 1,944
10 45,158 | 15,642 | 10,966 1,815 659 2,193 2,404 3,192 994 5,368 1,926
441141 15131 | 10,655 1,781 655 2,175 2,380 3,173 988 5314 1,862
500m 26,988 | 11,812 7,235 448 414 811 1,523 1,585 455 2,079 627
26,927 | 11,791 7,201 447 414 802 1,523 1,588 455 2,079 627
16,890 7,923 4,494 252 220 503 780 549 299 1,351 520
685 410 156 5 2 6 5 6 3 28 64
1,929 1,355 257 21 4 17 22 46 30 133 45
21 5 7 0 0 2 0 0 0 4 3
14,255 6,152 4,074 226 214 479 753 497 266 1,186 408
9,236 3,631 2,341 184 190 283 723 1,027 153 656 49
16,890 7,923 4,494 252 220 503 780 549 299 1,351 520
1w 16890 | 7923 | 4494 252 220 503 780 549 299 | 1351 520
kwh/ 4588 2,124 1,252 68 55 140 211 143 79 370 145
( kw) 20,218 651 1,680 6,398 796 3,263 3,387 1,183 667 2,002 193
( kw)
6,477 651 1,680 252 220 503 780 549 299 1,351 193
k
1,104 276 223 93 10 136 104 47 6 142 66
290 52 46 26 4 19 26 17 3 58 39
638 168 161 61 5 68 71 25 3 54 20
( 0 0 0 0 0 0 0 0 0 0 0
175 56 16 6 0 48 7 5 0 30 7
787 116 167 85 9 125 99 46 5 122 13
186 21 29 23 4 17 23 16 2 46 4
462 62 124 56 5 66 68 24 3 48 5
( 0 0 0 0 0 0 0 0 0 0 0
139 33 14 6 0 41 7 5 0 28 4
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4-1- -5 - - - -
5.5m/s
5.5m/s 139,150 | 40,793 | 31,083 8,986 4,338 | 11,519 9,127 | 10,329 5596 | 15,187 2,192
65 75 / 40,866 | 12,187 8,848 1971 1,081 3,180 2,729 3,004 1,841 4,938 1,087
75 85 / 20,512 5373 4,797 711 494 1,621 1,702 1,467 893 2,595 858
85 / 10,534 3,454 3,744 328 280 855 650 301 369 462 91
55 65 / 67,238 | 19,779 | 13,694 5,975 2,482 5,862 4,046 5,558 2,492 7,193 157
1,000 124580 | 38,765 | 28,032 7,097 3,380 7,427 8,675 10,081 4,635 | 14,295 2,192
20 98,223 | 33,484 | 21,945 6,510 2,428 5517 5,139 7,773 2,256 | 11,085 2,087
10 98,065 | 33,452 | 21,944 6,503 2,425 5,507 5,122 7,760 2,250 | 11,035 2,067
96,428 | 32,659 | 21,475 6,441 2,416 5,482 5,075 7,712 2,239 | 10,931 1,997
500m 46,775 | 22,085 | 11,684 890 838 1,369 2,405 2,623 805 3,396 680
46,515 21971 | 11,647 809 837 1,355 2,404 2,623 804 3,385 680
29,733 | 14,849 7411 453 522 870 1,334 1,031 530 2,171 563
1,461 1,029 251 7 8 13 12 15 7 54 67
3,023 2,100 405 31 10 23 35 68 47 254 49
34 8 14 1 0 2 0 1 0 5 3
25215 11,713 6,741 415 503 831 1,287 947 477 1,858 443
14,925 6,407 3,538 313 291 431 1,017 1,547 265 1,058 57
29,733 | 14,849 7411 453 522 870 1,334 1,031 530 2,171 563
LW 29733 | 14849 7411 453 522 870 1334 1,031 530 2171 563
kwh/ 6,838 3,338 1,763 104 108 204 308 228 119 514 152
( kw) 20,218 651 1,680 6,398 796 3,263 3,387 1,183 667 2,002 193
( kw)
9,265 651 1,680 453 522 870 1,334 1,031 530 2,002 193
k
1,713 455 340 131 19 184 159 7 12 261 75
428 71 59 32 9 29 41 33 5 103 45
954 256 258 83 9 93 105 35 5 87 22
( 0 0 0 0 0 0 0 0 0 0 0
331 128 23 16 0 63 13 8 1 71 7
1,258 186 263 122 17 170 152 73 10 228 36
313 27 39 28 9 26 38 31 4 85 27
692 90 203 78 8 90 102 34 5 7 5
( 0 0 0 0 0 0 0 0 0 0 0
253 69 21 15 0 55 13 8 1 67 4
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42~ -1 - - -
k
65 75 / 200,097 | 21,455 | 25,365 9,087 | 13115 5318 ( 16,117 | 38,016 | 10,842 | 44,342 | 16,440
75 85 / [403973 (102,606 | 67,148 | 27,066 131 | 19476 | 23178 | 13,850 6,363 | 125,523 | 18,632
85 / 167,597 | 72952 | 56,370 | 22,058 0| 10,820 0 0 0 4,120 1,277
771,668 | 197,013 | 148,884 | 58,211 [ 13246 | 35615| 39,294 | 51,866 | 17,205 | 173,985 [ 36,349
o8s5 /
200,000 o775 85 /
o65 75 /
160,000
120,000
80,000
40,000 \ H H
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4-2- -2 - - -
k

0-20 3,084 972 332 279 19 314 2 27 29 267 844

20-30 8,284 | 2576 | 1109| 1,293 93 704 39 138 178 1,493 662

30-50 11268 | 3,104 | 2,182 628 310 277 116 295 183 | 3,687 486

65 75 / 50-100 39,554 | 7,112 | 4,198 527 | 2470 300 821 | 5991 2077 14389 1,669
100-200 56,331 | 2,878 | 8103 | 1208| 4,256 189 | 158920883 | 1325| 14,113 | 1,787

200 81576 | 4814 | 9441| 5152| 5968 | 3,534 | 13,550 | 10,682 | 7,051 | 10,393 | 10,991

200,097 | 21,455 | 25365 | 9,087 | 13,115 | 5318 | 16,117 | 38,016 | 10,842 | 44,342 | 16,440

0-20 1,033 77 41 9 0 8 0 1 0 41 155

20-30 4,710 3517 177 152 0 341 1 4 2 208 307

30-50 5290 | 3,302 561 368 0 274 0 0 2 444 340

75 85 / 50-100 20,2781 10,048 | 2,729 | 1,058 0 611 0 0 7| 4368| 1458
100-200 49,968 | 19,310 [ 5,230 | 2,285 0 720 71| 2175 378 | 18,388 | 1,410

200 322,695 | 65,652 | 58,410 | 23,194 131 | 17,523 | 23,106 | 11,669 [ 5,974 [102,074 | 14,961

403,973 |102,606 | 67,148 | 27,066 131] 19,476 | 23,178 | 13,850 | 6,363 |125523 | 18,632

0-20 33 31 1 1 0 0 0 0 0 0 1

20-30 152 144 2 5 0 0 0 0 0 1 1

30-50 572 539 5 26 0 0 0 0 0 2 0

85 / 50-100 2,095| 1,639 224 179 0 44 0 0 0 9 1
100-200 8,372 | 6,657 936 460 0 89 0 0 0 230 0

200 156,372 | 63,941 | 55,204 | 21,387 0| 10,687 0 0 0| 3878| 1275

167,597 | 72,952 | 56,370 [ 22,058 0| 10,820 0 0 0| 4120 1277

0-20 4,150 1,780 374 289 19 322 2 27 29 307 | 1,001

20-30 13146 6,238 1,288 1,450 93| 1,045 39 142 179 1,702 970

30-50 17129 | 6,945| 2,748 | 1,021 310 551 116 295 185| 4,133 826

50-100 61,928 | 18,799 | 7,151 | 1,763 | 2470 955 821 | 5991 2,085( 18,766 | 3,128

100-200 114,672 | 28,844 | 14,269 [ 3953 4,256 999 | 1,661 | 23,059 | 1,703 | 32,732 | 3,197

200 560,643 [134,407 {123,055 | 49,734 | 6,099 | 31,744 | 36,656 | 22,351 | 13,025 [116,345 | 27,227

771,668 |197,013 |148,884 | 58,211 | 13,246 | 35,615 | 39,294 | 51,866 | 17,205 |173,985 | 36,349
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0-20 3082 70 332 279 19 314 2 7 29 844
20-30 7738 2370] 1108| 1108 90 702 39 137 178 662
30-50 8762 2549 | 154 280 27 268 204 160 [ 486
0-10 m [ 50-100 19920 | 2608 | 2,364 313|101 42 4] 2257 150 345
100-200 10,061 94 75 232 33 43 4 1,066 602| 3387] 1038
200 7407] 1148 63 770 9 63 18 144 558
56971 10540 7740| 2983 2028| 1834| 1 4000 2634] 1 934
0-20 2 1 0 0 0 0 0 0 0
20-30 414 206 1 185 2 0
30-50 357 32 358 330 30 0 2
10-20 m [ 50-100 14533 | 387 225 99| 1127 2 300 27 55 324
100-200 14,47 74 720 09 | 1505 3 888 3.1 57 57
200 15508 | 1,64 589 13 06 686 | 1495 2 1,00 162
46287 680 893 | 1436 | 3170 7772683 60 2148 10, 5,51
65 75 / 0-20 0 0 0 0 0 0 0
20-30 2 0 0 0 0 0 0
30-50 318 8 266 18 0
20-30 m [ 50-100 024 311 35 14 i 7 7 6
100-200 12,769 755 184 722 1594 T 22| 417 14 72
200 16883 | 1207 201 336 | 1189 779 2477 1154] 1390] 2 2978
32996 | 2301 5454] 1,001 291 803 | 2435 6307] 154 3,150
0-20 0 0 0 0
20-30 131 0 0 0 0
30-50 830 217 0 0 0
30 m 50-100 078 318 174 0 0 0 21
100-200 19,026 483|178 a4 824 36| 12331
200 41,778 796 3307 | 3533 | 4175| 1006| 0349 9295| 4pi4 834
63844 1814 5278| 3577| 4999 9386 | 21,647 | 4514 84
200,097 | 21455| 25365 9,087 1311 ; T6117| 38016 10842 ] 44,342 | 1644
0-20 963 707 41 9 1 4 155
20-30 3498 415 77 93 299 4 20, 307
30-50 3279|1674 508 169 183 0 40 40
0-10 m [ 50-100 7320 2083] 1236 357 181 0 0 138 19
100-200 7,641 094 999 564 126 0 0 150] 3526 82|
200 16,367 | 1477 562 1907 17 0 5 150 719 7
30069 0450 3522] 3,009 874 11 311 15029] 6,774
0-20 70 70 0 0 0 0
20-30 038 529 59 22 0 7
30-50 438 1114 5 140 90 0 40
10-20 m [ 50-100 254 4193 134 408 0 402 0 0 0| 1808 94
100-200 100772595 | 1,71 450 0 303 7 133 9414579 193
200 33526 4,704 644 2489 820 451 156 189 16318] 575
54402 | 13,605 760 | 3546 1657 468 290 282 22.753] 6,042
75 85 / 0-20 0 0 0 0 0 0
20-30 73 73 0 0 0 0
30-50 500 441 59 0 0 0
20-30 m [ 50-100 3024|2169 14 274 28 0 364 2
100-200 10557 | 3449 134 787 0 201 55 239 11| 4246 34]
200 33916 6889 5163| L7174 0 1209] 1071 228 655 13541] 338
48169 13121 665L] 2,89 1528 1,125 467 766 | 18,150 | 3467
0-20 0 0 0 0 0 0
20-30 0 0 0 0 0 0
30-50 73 7 0 0 0 0 0
30 m 50-100 1680 | 160 18 0 0 58
100-200 21604 12172| 117 285 0 )| 1802 6,038 ]
200 238,886 | 52562 | 50042 | 17,024 131 15416 21584] 11,280 63496
262,332 | 66430 | 51215 17527 131 15416 21584] 13,083 69,501
403,973 | 102,606 | 67,148 | 27,066 131 19476] 23178] 13,850 125523
0-20 3 31 1 0 0
20-30 14 138 5 0 0 1
30-50 41 378 26 2
0-10 m [ 50-100 669 409 0 166 3
100-200 1,062 534 144 359 25
200 3444] 1386 516| 1442 100
5765 | 2877 757 1998 131
0-20 0 0 0 0 0 0 0 0 0 0
20-30 6 6 0 0 0 0 0
30-50 2 2 0 0 0 0 0
10-20 m [ 50-100 988 4 129 3 3 0
100-200 1247 46 480|101 7 4
200 T0051| 3494 1816| 4005 2 61!
12405 5081 | 2425| 4209 1 61
85 / 20 0 0 0 0
[ 20-30 0 0 0 0 0
[ 30-50 4 0 0 0 0
20-30 m [ 50-100 381 | 0 0 2 0
100-200 172 0 0 14 0
200 1154 3,126 7 0 1231 100
13,70 3,126 797 1,248 100
0-20 0 0
20-30 0 0
30-50 0 0
30 m 50-100 57 0 2 0
100-200 4335 0 18 0
200 131329 12725 9932 0
135,721 12,725 9,952 0
167,597 22,058 10,820 0
0-20 4,079 289 T 322 27
20-30 1,383 1,206 90| 1,000 142
30-50 2452 475 27 452 204
0-10 m [ 50-100 7,910 837 12 423 2,258
100-200 8,764 1,155 3 269 4 1,066
200 72 2119 240 23
1018 8080 20 2708] 1, 4010
0-20 7 0 0 0 0
20-30 145 244 5 24
30-50 2,907 470 3 99 23] 318
10-20 m [ 50-100 23,775 620 112 474 300] 273 551 5958 71,
100-200 25,799 761 1505 350 905 324 667 8,702 764
200 50,085 7,096 506 1538 1,946 372| 1190| 19171] 10376
113,004 9190 3170| 2505| 3151 6352] 2430] 34,172| 11558
0-20 0 0 0 0
20-30 175 0 0 0
30-50 867 77 0
20-30 m [ 50-100 6428 289 128 55 7 97 5
100-200 25053 | b, 1509 | 1504 361 307] 4414] 206
200 62347 | 12, ; 5237 1189| 2712| 3248 138 6,465
04871 21341 14622| 7,011] 29018| 3128| 3561] 6,17 6,717
0-20 0 0 0 0 0 0 0 0
20-30 131 0 0 0 0 0 0 0 0
30-50 903 29 9 0 0 0 0 0 0
30 m 50-100 815] 107 175 18 0 2 0 21 0
100-200 45055 16675 3069 529 824 18 36| 14,133 6
200 411,003 | 108361 | 103913 | 33282 | 4306 | 27,253 | 30033 | 20575 4358
461,898 | 127,319 | 107,167 | 33829 | 5130] 27,274 30970 | 34,729
771,668 | 197,013 | 148884 | 58211 | 13246| 35615 39,294 | 51866
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4-2- -2 - - -
6.5m/s 771,668 |197,013 (148,884 | 58,211 | 13,246 | 35,615 | 39,294 | 51,866 | 17,205 (173,985 | 36,349
65 75 / 200,097 | 21,455 | 25,365 | 9,087 | 13,115 | 5,318 | 16,117 | 38,016 | 10,842 | 44,342 | 16,440
75 85 / 403,973 (102,606 | 67,148 | 27,066 131 | 19,476 | 23,178 | 13,850 6,363 1125523 | 18,632
85 / 167,597 | 72,952 | 56,370 | 22,058 0| 10,820 0 0 0| 4120 1,277
55 65 / 54503 | 5687 | 10,081 | 8579 | 3183 | 2597 | 4902 | 6171 4,768 8410 126
771,612 |197,013 (148,882 | 58,208 | 13,246 | 35,614 | 39,294 | 51,865 | 17,204 {173,950 | 36,335
30 304,171 | 64,324 | 41,592 | 24,341 | 8111 | 8335| 8323 | 17,136 | 7,686 | 92,352 [ 31,971
50m 30,968 | 12,280 | 4,397 | 2,758 421 1918 157 464 393 | 5397 | 2,784
0-20m 3,780 | 1420 373 288 19 322 2 27 29 305 996
20-50m 27,187 | 10,860 | 4,024 | 2,470 402 | 1,596 155 437 364 | 5093 | 1,788
50-100m 57,404 | 16,133 | 6,971 | 1,743 | 2470 952 820 | 5970 | 2084 17,133 | 3,128
100-200m 69,286 | 11,888 | 11,174 | 3,414 | 3,430 980 | 1624 | 8926 | 167922980 | 3191
30,968 | 12,280 | 4,397 | 2,758 421 1918 157 464 393 | 5397 | 2,784
1 KW/ 30,968 | 12,280 | 4,397 | 2,758 421 1918 157 464 393 | 5397 | 2,784
kWh/ 8,009 | 3344 1,095 693 100 497 37 110 93| 1,325 715
20,218 651 | 1,680 | 6,398 796 | 3263| 3387 | 1,183 667 | 2,002 193

(- kw)
10,635 651 | 1,680 | 2,758 421 1918 157 464 393 2,002 193
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8.5m/s 167597 | 72952 | 56370 22058 o| 10820 0 0 o| 4120 1277
85 167597 | 72952 | 56370 | 22058 0| 10820 0 0 o| a120| 1277
75 403,973 | 102606 | 67,48 | 27,066 131| 19476 | 23178 | 13850 | 6363 | 125523 | 18632
6.5 200097 | 21455| 25365| 9087 | 13115| 5318| 16117 | 38016| 10842| 44342 16440
55 54503 | 5687 | 10081| 8579 3183| 2597| 4902| 6171| 4768| 8410 126
167597 | 72952 | 56370 | 22058 0| 10820 0 0 o ame| 1277
30 29317 | 11345| 5679| 9,328 0 865 0 0 o| 199 103
50m 508 466 7 32 0 0 0 0 0 2 1
0-20m 14 12 1 1 0 0 0 0 0 0 1
20-50m 495 454 6 31 0 0 0 0 0 2 1
50-100m 1740 | 1290 224 179 0 4 0 0 0 5 1
100-200m 3866 | 2468 824 460 0 71 0 0 0 43 0
508 466 7 32 0 0 0 0 0 2 1
1 KW/ 508 466 7 32 0 0 0 0 0 2 1
kWh/ 183 167 2 11 0 0 0 0 0 1 1
20,218 651 | 1,680 | 6,398 796 | 3263| 3387 | 1,183 667 | 2,002 193

kW)
508 466 7 32 0 0 0 0 0 2 1
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4-2- -4 - - - -
7.5m/s 571571 | 175,558 | 123519 49,124 131 30,296 23178 13,850 6,363 | 129,642 19,909
75 403,973 | 102,606 67,148 27,066 131 19,476 23,178 13,850 6,363 | 125,523 18,632
85 167,597 72,952 56,370 22,058 0 10,820 0 0 0 4,120 1,277
6.5 200,097 21,455 25,365 9,087 13,115 5318 16,117 38,016 10,842 44,342 16,440
55 54,503 5,687 10,081 8579 3183 2597 4,902 6,171 4,768 8,410 126
571547 | 175558 | 123518 | 49,123 131 30,296 23,178 13,850 6,363 | 129,625 19,905
30 168,091 44,767 21,545 18,845 0 4923 1,594 767 1,358 57,911 16,382
50m 9,383 5916 786 560 0 623 1 5 4 690 800
0-20m 755 501 41 10 0 8 0 1 0 40 153
20-50m 8,628 5415 745 550 0 614 1 4 3 650 646
50-100m 19,941 9,342 2,952 1217 0 652 0 0 7 4311 1,459
100-200m 32,008 9,493 4874 2,253 0 791 71 373 354 12,389 1,410
9,383 5,916 786 560 0 623 1 5 4 690 800
1 kw/ 9,383 5,916 786 560 0 623 1 5 4 690 800
kwh/ 2,903 1,838 241 173 0 191 0 2 1 212 245
20,218 651 | 1,680 | 6,398 796 | 3263| 3387 | 1,183 667 | 2,002 193

kW)
3,510 651 786 560 0 623 1 5 4 690 193
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6.5m/s 771668 | 197,013 | 148884 | 58211 | 13246 | 35615| 39294 | 51,866 | 17.205| 173985 | 36,349
65 200097 | 21455| 25365| 9087 | 13115| 5318 16117 | 38016| 10842| 44342 16,440
75 403,973 | 102606 | 67,148 | 27,066 131| 19476 | 23178 | 13850 | 6363 | 125523 | 18632
85 167597 | 72952 | 56370 | 22058 0| 10820 0 0 o| 4120 1277
55 54503 | 5687 | 10081| 8579| 3183| 2597| 4902 6171| 4768 8410 126
771612 | 197,013 | 148882 | 58208 | 13246 | 35614 | 39294 | 51,865| 17,.204| 173950 [ 36,335
30 304,171 | 64324 | 41592 | 24341| 8111| 8335| 8323| 17136| 7686| 92352| 31971
50m 30968 | 12280 | 4397 | 2758 21| 1918 157 464 393| 5397 2784
0-20m 3780 1420 373 288 19 322 2 27 29 305 996
20-50m 27187 | 10860| 4024 2470 402 |  1,5% 155 437 364| 5093 1788
50-100m 57404 | 16133 | 6971| 1743 2470 952 820 5970| 2084| 17133 3128
100-200m 69,286 | 11888 | 11174| 3414| 3430 980 | 1624| 8926| 1679 22980 3101
30968 | 12280 | 4397| 2758 21| 1918 157 464 393| 5397| 2784
1 KW/ 30968 | 12280 | 4397| 2758 41| 1918 157 464 393| 5397| 2784
KWh/ 8009 | 3344| 1095 693 100 497 37 110 93| 1325 715
20,218 651 | 1,680 | 6,398 796 | 3263| 3387 | 1,183 667 | 2,002 193

kW)
10,635 651 | 1,680 | 2,758 421 1918 157 464 393 | 2,002 193
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6.5m/s 771,668 | 197,013 | 148884 | 58211 | 13246| 35615| 39294 | 51866 | 17,205| 173985| 36,349
65 200097 | 21455| 25365| 9087 | 13115| 5318| 16117 | 38016 | 10842 44342 16440
75 403973 | 102,606 | 67,148 | 27,066 131| 19476 | 23178 | 13850 | 6,363 | 125523 | 18,632
85 167,597 | 72,952 | 56370 | 22,058 0| 10820 0 0 o 4120| 1277
55 54503 5687 | 1008L| 8579| 3183| 2597 4902| 6171 4768| 8410 126
771612 | 197,013 | 148,882 | 58208 | 13246 | 35614 | 39294 | 51865| 17,204 173950 | 36,335
30 304,171 | 64,324 | 41592 | 24341| 8111| 8335| 8323| 17136| 7686| 92352| 31971
50-200m 126,690 [ 28021 | 18144 | 5158| 5900 1932 2445| 14896 | 3763| 40113| 6318
0-20m 3780 1420 373 288 19 322 2 27 29 305 996
20-50m 27,187 | 10860 | 4024 | 2470 402 | 159 155 437 364 5003 1,788
50-100m 57404 | 16,133 6971 1,743 2470 952 820 5,970 2,084 17,133 3128
100-200m 69,286 | 11,888 | 11174 | 3414 3430 980 | 1624| 8926| 1679| 22980| 3191
126690 | 28021 | 18144| 5158| 5900| 1932| 2445| 14896 | 3763 40113| 6318
1 KW/ 126690 | 28021 | 18144 | 5158| 5900| 1932| 2445| 1489 | 3763 40113| 6318
kwh/ 33900 | 8145| 4895| 1497| 1395 564 583 | 3549 915| 10660 | 1,696
20,218 651 | 1,680 | 6,398 796 | 3263| 3387 | 1,183 667 | 2,002 193

kW)
16,706 651 | 1,680 | 5,158 796 | 1,932 | 2445 1,183 667 [ 2,002 193
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8.5m/s 167,597 | 72,952 | 56370 | 22,058 0| 10820 0 0 o 4120| 1277
85 167597 | 72952 | 56370 | 22,058 0| 10820 0 0 0| 4120 1277
75 403,973 | 102,606 | 67,148 | 27,066 131| 19476 | 23178 | 13850 | 6,363 | 125523 | 18,632
65 200097 | 21455| 25365| 9087 | 13115| 5318| 16117 | 38016| 10842 44342 16440
55 54503 5687 | 10081| 8579| 3183| 2597 4902| 6171 4768| 8410 126
167597 | 72952 | 56370 | 22,058 0| 10820 0 0 0| 4119| 1277
30 29317 | 11345| 5679| 9328 0 865 0 0 o 199 103
50-200m 5606 3758 | 1,047 639 0 112 0 0 0 48 1
0-20m 14 12 1 1 0 0 0 0 0 0 1
20-50m 495 454 6 31 0 0 0 0 0 2 1
50-100m 1,740 1,290 224 179 0 41 0 0 0 5 1
100-200m 3866 [ 2468 824 460 0 71 0 0 0 43 0
5606 | 3758 1,047 639 0 112 0 0 0 48 1
1 KW/ 5606 | 3758 1,047 639 0 112 0 0 0 48 1
kwh/ 2013| 1350 376 229 0 40 0 0 0 17 0
20,218 651 | 1,680 | 6,398 796 | 3263| 3387 | 1,183 667 | 2,002 193

kW)
2,499 651 | 1,047 639 0 112 0 0 0 48 1
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7.5m/s 571,571 | 175558 | 123519 | 49,124 131| 30296 | 23178 | 13850 | 6,363 | 129,642 | 19,909
75 403,973 | 102,606 | 67,148 | 27,066 131| 19476 | 23178 | 13850 | 6,363 | 125523 | 18,632
85 167,597 [ 72,952 | 56,370 | 22,058 0| 10820 0 0 o 4120| 1277
65 200097 | 21455| 25365| 9087 | 13115| 5318| 16117 | 38016| 10842 44342 16440
55 54503 5687 | 10081| 8579| 3183| 2597 4902| 6171 4768| 8410 126
571,547 | 175558 | 123518 | 49,123 131| 30296 | 23178 | 13850 | 6,363 | 129,625| 19,905
30 168,091 | 44,767 | 21545| 18845 0| 4923| 159% 767 1358 57911 16382
50-200m 51949 | 18836 | 7.825| 3470 0| 1443 71 373 361 | 16,700 2,869
0-20m 755 501 41 10 0 8 0 1 0 40 153
20-50m 8628 | 5415 745 550 0 614 1 4 3 650 646
50-100m 19,941 9,342 2,952 1,217 0 652 0 0 7 4311 1,459
100-200m 32008 | 9493 | 4874| 2,253 0 791 71 373 354 12389 1410
51949 | 18836| 7.825| 3470 0| 1443 71 373 361| 16700 2,869
1 KW/ 51949 | 18836| 7.825| 3470 0| 1443 71 373 361| 16,700 2,869
kwh/ 16222 | 5973| 2454 | 1,097 0 448 22 114 111| 5123 880
20,218 651 | 1,680 | 6,398 796 | 3263| 3387 | 1,183 667 | 2,002 193

kW)
10,244 651 | 1,680 | 3470 0] 1,443 71 373 361 | 2,002 193
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W)

20,000
18,836
I ] —
16,700
——
=
10,000 |
7,825
3470 3470
/ 2,869
2,002
651 1680 1443 1443 .
- |
ﬁ I I 373 373 —361 |361
0 I I 0 0 I I nn \I_I_lwl_!J_h 193
kW / )
10,000
8,000
5973
6,000
- 5,123
=
=
4,000
2,000
880
22 114 111
0 [ B — W]
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6.5m/s 771,668 | 197,013 | 148884 | 58211 | 13246| 35615| 39294 | 51866 | 17,205| 173985| 36,349
65 200097 | 21455| 25365| 9087 | 13115| 5318| 16117 | 38016 | 10842 44342 16440
75 403973 | 102,606 | 67,148 | 27,066 131| 19476 | 23178 | 13850 | 6,363 | 125523 | 18,632
85 167,597 | 72,952 | 56370 | 22,058 0| 10820 0 0 o 4120| 1277
55 54503 5687 | 1008L| 8579| 3183| 2597 4902| 6171 4768| 8410 126
771612 | 197,013 | 148,882 | 58208 | 13246 | 35614 | 39294 | 51865| 17,204 173950 | 36,335
30 304,171 | 64,324 | 41592 | 24341| 8111| 8335| 8323| 17136| 7686| 92352| 31971
50-200m 126,690 [ 28021 | 18144 | 5158| 5900 1932 2445| 14896 | 3763| 40113| 6318
0-20m 3780 1420 373 288 19 322 2 27 29 305 996
20-50m 27,187 | 10860 | 4024 | 2470 402 | 159 155 437 364 5003 1,788
50-100m 57404 | 16,133 6971 1,743 2470 952 820 5,970 2,084 17,133 3128
100-200m 69,286 | 11,888 | 11174 | 3414 3430 980 | 1624| 8926| 1679| 22980| 3191
126690 | 28021 | 18144| 5158| 5900| 1932| 2445| 14896 | 3763 40113| 6318
1 KW/ 126690 | 28021 | 18144 | 5158| 5900| 1932| 2445| 1489 | 3763 40113| 6318
kwh/ 33900 | 8145| 4895| 1497| 1395 564 583 | 3549 915| 10660 | 1,696
20,218 651 | 1,680 | 6,398 796 | 3263| 3387 | 1,183 667 | 2,002 193

kW)
16,706 651 | 1,680 | 5,158 796 | 1,932 | 2445 1,183 667 [ 2,002 193
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50,000

40,000

30,000

20,000

10,000

w)

t 0

28,021

40,113

18,144
14,896

5158 (5158 2900

1,680 1932 1,032 2445 )2445

_ﬁsir"ﬁ’_l ! ! I !

2,002

6,318

193

Wh/

12,000

10,000

8,000

6,000

4,000

2,000

KW 7 )

4,895

1,497 1,395

564 583

10,660
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W)

(
100kwW 371 0.4 3.2 8.7 51 23 8.1 18 13 25 35 0.0
100 200kwW 78.9 0.9 8.6 20.6 105 58 154 2.7 33 47 6.3 0.0
200 500kw 2232 20 248 64.2 28.0 175 39.8 7.2 10.7 123 16.3 0.1
500 1,000kW 289.8 21 29.6 93.9 376 242 516 6.4 117 125 20.2 0.1
1,000 5,000kw 760.8 55 684 | 2216 1019 1104 | 1317 159 328 285 44.1 0.0
5,000 10,000kW 229.7 11 15.9 58.2 353 475 42.0 3.7 44 6.9 14.6 0.0
10,000kW 1914 2.8 55 310 253 91.9 23.3 1.2 15 6.5 25 0.0
1,810.7 147 156.1| 4982 | 2438 299.7( 3120 389 65.7 739 | 1075 0.2
)

(
100kw 6,011 54 492 | 1,344 843 371 1,394 308 213 422 569 1
100 200kw 5419 61 584 | 1415 733 402 1,057 182 223 324 435 3
200 500kw 6,922 63 769 | 1,988 875 544 | 1,222 234 331 390 503 3
500 1,000kW 4,122 28 422 | 1,332 527 341 736 92 169 184 290 1
1,000 5,000kW 3,855 29 352 1,150 506 527 661 78 169 149 234 0
5,000 10,000kW 342 2 25 86 51 71 62 6 6 11 22 0
10,000kW 127 2 4 21 17 57 17 1 1 5 2 0
26,798 239 | 2,648 7336 3552 | 2313 5,149 901 | 1112 1,485 2,055 8

a7




kw

500.0
0 10,000kW
s, 10,000kW
4000 5,000 10,000
01,000 5,000kW
0500 1,000kW
300.0
S 0200 500kW
0100 200kW
2000 0 100kW
100.0
0.0
10,000
9,000 0 10,000kW
8,000 05000 10,000kW
7,000 D 01,000 5,000kW
6,000 0500 1,000kwW
0200 500kW
5,000
H 0100 200kwW
4000 0 100kw
3,000
2,000
1,000
0
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2500

2000

1500

1000 [

500

‘Hop.nl

88

[310,000kW

005,000 10,000kW —
01,000 5,000kW

00500 1,000kw

00200 500kw -
00100 200kw

0 100kwW

=H

. \E\E\E\Q\m\

|=§=) = .

w)
100kW 37.1 04| 32| 04| 07| 02 13 14| 20| 00| 05| 21| 05| 00| 02| 03| 26 10| 04| 09 15| 31| 25| 13| 04| 11| 01| 01| 01| 04| 07| 02| 04| 04| 03| 02| 01| 07| 00| O6| 12| 02| 01| 01| 10| 04| 14| 03| 00
100 200kw 789 09| 86| 09| 22| 06| 33| 30( 47| 00| 11| 47| 06| 0O 02| 09| 59| 28| 10| 19| 26| 66| 53| 20| 09| 14| 03| 01| 00| 06| 10| 03| 09| 07| 08| 04| 03| 12| 01| 11| 25| 02| 03| 04| 20| 08| 19| 06| 00
200 500kw 2232 20| 248| 28| 72| 22 96| 94| 164| 01| 26| 129| 08| 00| 08 16| 167| 86| 22 57| 72| 158| 163 | 61| 27| 24| 11| 07| 02 14| 25 10| 35| 26 19 17 10| 33| 01| 31| 59| 07| 07| 07| 53| 26| 43| 20| 01
500 1,000kW 289.8 21| 296 | 48| 113| 46| 127| 147|217 02| 30| 184| 06| 00| 05 19| 242 | 121| 47 64| 90| 201| 236| 79| 31| 23 16| 05| 02 11| 16| 09| 32| 27| 26| 23| 09| 30| 00| 30 65| 04| 08| 03| 69| 29 63| 26| 01
1,000 5,000kW 760.8 55| 684| 51| 202| 72| 289| 426| 496| 20| 73| 517| 01| 00 19| 59| 679| 730 125| 201 | 243| 471| 695| 186| 60| 39| 40| 44| 00| 01| 47| 26 67| 92| 68| 68| 32| 96| 00 65| 124| 03 11| 01| 150 110( 125| 41| 00
5,000 10,000kW 229.7 11] 159| 06| 57 13| 48| 99| 107| 00| 29| 206| 00| 0O| 06| 20| 251 363| 58| 34| 92| 181| 239| 06| 09 11| 00| 06| 00| O5| 16| 05| 00| 00| 05| 32| 07| 36| 00 12| 22| 00| 00| 00| 34| 43 63| 06| 00
10,000kW 1914 28| 55| 00| 21 11| 13| 46| 99| 00| 15| 135| 00| 00| 00| 27| 119 730| 70| 47| 54| 94| 210| 22| 00| 00O 00| 0O 0O| 00O 12| 00| 00| 00 15| 00| 00| 21| 0O| 00| 44| 00| 0O 00| 0O 00| 25| 00| 00
1,810.7 147 |1156.1 | 145| 495 172 | 618 | 85.7|1151| 24| 189|1238| 26| 00| 41| 154 (1544|2068 | 33.6| 431 | 59.2 1203 (1622 | 388 | 139| 121| 72| 63| 05| 41| 133| 56| 148 156| 144 | 146| 62| 234| 02| 155| 350 17| 30| 15| 336| 220| 353| 103| 02
3,000
110,000kW
EI 05000 10,000kW
- 01,000 5000kwW
2000 [ i 01500 1,000kW B
0200 500kw
. 0100 200kW
| 00 100kW
1000 Ff 0 E -
)
100kwW 6,011 54 | 492 66 | 116 24| 200| 213| 298 0 85| 320| 100 0 27 51| 427| 168 68| 136 | 245| 536 | 394 | 250 59| 198 24 11 11 62| 128 43 60 55 45 29 18| 119 9| 100 | 200 22 15 15| 169 60 | 234 54 1
100 200kw 5419 61| 584 62 | 153 44 | 223 | 207 | 322 3 77| 328 41 0 14 63| 404 | 193 73| 128 | 179| 451 | 364 | 138 60 96 23 10 3 41 69 20 64 49 54 28 22 80 7 75| 168 16 21 25| 134 56 | 139 44 3
200 500kwW 6,922 63| 769 83| 223 69| 304 | 286 | 503 4 79 | 407 23 0 23 54| 520 | 264 73| 176| 225| 486 | 491 | 191 80 79 33 22 7 49 79 30 112 83 54 51 30| 102 2| 101| 186 23 21 22| 161 79| 131 66 3
500 1,000kW 4122 28 | 422 69 | 163 65| 179| 206 | 306 3 43| 257 9 0 6 27| 344| 171 66 90| 127 | 292| 330 | 112 44 32 24 7 3 17 22 14 47 41 38 32 11 43 45 0 96 5 12 4 100 43 87 39 1
1,000 5,000kW 3,855 29| 352 31| 115 41| 155| 220 | 249 9 36| 258 1 0 10 33| 339| 339 65| 102 | 118 248 | 327 90 34 25 22 19 0 1 24 11 39 47 38 32 13 44 33 0 72 2 9 1 82 51 67 22 0
5,000 10,000kW 342 2 25 1 8 2 7 15 16 0 4 30 0 0 1 3 37 54 9 5 13 26 36 1 1 2 0 1 0 1 2 1 0 0 1 4 1 6 2 0 3 0 0 0 6 5 10 1 0
10,000kW 127 2 4 0 1 1 1 3 7 0 1 8 0 0 0 2 8 44 4 4 4 7 15 2 0 0 0 0 0 0 1 0 0 0 1 0 0 2 0 0 3 0 0 0 0 0 2 0 0
26,798 239 (2,648 | 312 779 | 246 (1,069 1,150 |1,701 19| 325|1608 | 174 0 81| 2332079 |1,233| 358 | 641 | 9112046 1957 | 784 | 278 | 432 | 126 70 24| 171| 325| 119| 322 | 275| 231| 176 95| 396 98 | 276 | 728 68 78 67| 652 | 294 | 670 226 8
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5- -3 -
W)
(
1,810.7 147 156.1 498.2 2438 299.7 3120 389 65.7 739 107.5 0.2
310.9 0.0 29.8 91.0 421 67.4 489 6.4 22 2.7 204 0.0
19.4 0.0 22 55 0.6 6.0 4.1 01 0.6 0.0 02 0.0
1 57.9 0.0 78 154 44 259 12 03 02 04 23 0.0
2 107.6 0.0 49 326 137 20.8 28.8 25 0.6 13 23 0.0
3 69.5 0.0 95 242 6.6 131 8.7 13 03 0.3 55 0.0
38 0.0 0.0 25 09 0.0 04 0.0 0.0 0.0 0.0 0.0
529 0.0 5.4 108 16.0 1.6 5.7 22 04 0.7 10.0 0.0
kw
100
(]
I O
o 3
75 1
O
o 1
]
=
=< 50
25 1

_BH

50




No.

100

3m

km

25000(
13

100m

50
12 13

100m

GIS

H19

100m

o|X|o|X]|o|o|o|o|X|x|X]|O|X]|O

GIS

H19

100m

X1

GIS

H19

100m

GIS

H19

100m

OX|X|O|X|X|X|O]|X],

GIS

H19

100m
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w| 18107| 147 1561 | 4982 | 2438 | 2997 | 3120| 389| 657| 739| 1075| 02
@ Kw )
(500 / kwh ) 26798 | 239 | 2648 | 7336 | 3552 | 2313 | 5149| 901| 1112 | 1485| 2055 8
1 21491 | 239| 1792 | 5222| 2930 | 1636 | 4331 | 832| 1,087| 1445 | 1,969 8
20 21491 | 239 | 1,792 | 5222 | 2930 | 1636 | 4331| 832| 1087 | 1445| 1969 8
20848 | 239 | 1,711 | 5080 | 2875| 1511 | 4189 | 818| 1073| 1410| 1934 8
20848 | 239 | 1,711 | 5080 | 2875| 1511 | 4189 | 818| 1073| 1410| 1934 8
w| 15251 | 147 1297 | 4120| 2246 1014 | 2737| 379| e44| 727| 1038| 02
! 50 AWy 787| 26| 17| 136| 145| 185| 159| 21| 35| 30| 31| o0
P 100 K 5168| 55| 205| 1208| 921| 1179| 923| 83| 108| 235| 251| 00
P 150 K 0186| 93| 472 2339| 1541 1609 | 1770| 143| 252| 433| 535| 00
P 260 w| 15251 147| 1297 | 4120| 2246 1014 | 2737| 379| 644| 727| 1038| 02
450
sl
400 o 1 50 /KW |
o 2 100 /kw
350 —
o 3 150 /kw
300 =] 4 260 /KW -
250
200 — I H —
150 — | H H H—t
100 H H H—t il =
50 = H i 1 ,
0
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1,800
1,600 H
1,400
1,200
1,000 A
800 r
600
400 n
200 r

=l

HHHDDQDHDHHDDDH_HHDDDHHHD

160
140
120
100
80
60
40
20

ﬂl:ll:ll:ll:l

20,848]

239

1,711

203]

619

187

808]

740

1,266

19

254

1,210f

136

65

223

1,257]

745

215

504

767

1,648

1,586

672

267|

325

116}

69

23

164

271

114

306

273

228

164]

89

377]

18

328

700)

68

78

67]

618]

282

604

217]

kw

1525.1

14.7

129.7)

11.2)

457

15.7

54.0)

70.1]

93.8

24

154

1123

2.3

0.0

3.8]

14.8]

1215

1121

25.2

39.7]

56.3

108.9

138.3

375

134

9.2)

71

6.3]

0.5

4.0

125

5.5

145

15.5]

14.3]

13.8

6.1]

23.2]

0.2

14.8

34.7

1.7]

3.0

15

32.8]

219

32.8

10.1

0.2
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- -150
kw
10 500kw/k 57 23 10 0.1 09 05 0.0 0.0 0.0 08 0.0
500 1,000kW/k 17.2 6.8 34 04 2.7 16 01 0.0 0.0 23 0.0
1,000 2,000kW/k 61.3 240 11.8 13 12.3 38 03 0.0 0.0 78 0.0
2,000 3,000kW/k 83.1 332 16.6 19 12.7 37 0.7 0.0 0.0 14.2 0.0
3,000 4,000kW/k 88.3 342 17.6 32 15.2 44 0.6 0.0 0.0 131 0.0
4,000 5,000kW/k 104.9 4.7 24.2 30 17.7 35 00 0.0 0.0 117 00
5,000 10,000kW/k 455.8 2185 95.6 218 66.4 16.0 05 0.0 0.0 370 0.0
10,000 20,000kW/k 7415 540.2 715 6.8 839 36 0.0 0.0 0.0 355 0.0
20,000 kW/k 799.6 769.9 104 0.0 79 0.0 0.0 0.0 0.0 113 0.0
2,357.3 | 1,6739 252.0 385 219.8 37.1 22 0.0 0.0 1337 0.0

- -120 150
kw
1 10kW/k 0.3 01 01 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10 20kw/k 0.7 02 0.2 0.0 0.0 01 0.0 0.0 0.0 01 0.0
20 40kwW/k 22 0.7 05 0.1 0.2 03 0.0 0.0 0.0 03 0.0
40 70kW/k 42 1.6 10 0.1 04 04 0.0 0.0 0.0 0.6 0.0
70 100kw/k 51 22 11 0.1 0.6 03 0.0 0.0 0.0 0.8 0.0
100 150kW/k 81 32 18 04 0.8 0.6 0.0 0.0 0.0 12 0.0
150 250kW/k 147 6.6 36 05 12 0.7 01 0.0 0.0 19 0.0
250 500kW/k 225 115 52 11 21 038 0.0 0.0 0.0 2.0 0.0
500 kW/k 50.2 439 29 0.1 17 01 0.0 0.0 0.0 15 0.0
107.8 70.0 16.3 24 71 32 0.2 0.0 0.0 85 0.0

- -53 120

kw
0.1 20kW/k 16.7 31 55 12 1.0 1.6 10 14 03 17 0.0
20 50kwW/k 716 16.4 227 8.3 38 6.8 23 35 21 57 0.0
50 100kw/k 137.0 412 39.0 20.8 76 126 23 41 1.0 8.6 0.0
100 150kW/k 1264 40.6 320 21.0 77 134 12 32 01 73 0.0
150 200kW/k 110.2 334 29.6 17.6 75 135 04 1.9 01 6.3 0.0
200 250kW/k 88.3 285 251 125 34 11.0 04 12 01 6.2 0.0
250kW/k 298.7 108.6 62.2 46.7 6.2 48.6 0.7 17 0.0 239 0.0
849.0 2717 216.1 128.0 37.3 107.5 83 16.8 37 59.6 0.0
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kw

1,800
1,600
1,400
1,200
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800
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-150

1,800
1,600
1,400
1,200
1,000
800
600
400
200

150

\’I——I\-—-\[—I\-—-\I—I\

1,800.0
1,600.0
1,400.0
1,200.0
1,000.0
800.0
600.0
400.0
200.0

0.0

150

a-r1

1 1

le— | 1

3124

1,620

42

178

49

195

31

26

73

75

66

20

87

17

125

2,3573

16739

9.2

85.9

245

111.0

110

101

374

00| 032125 73| 00| 00| 147

223

294

8.6

38.6

2.8

54.5
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-120-150

3,000

2,500

2,000

1,500

1,000

500

120 150

M@Lﬁﬂﬁj

Py | N |

80.0

70.0

60.0

50.0

40.0

30.0

20.0

10.0

0.0

120 150

o e )

T — 1 I

\!ﬁm—w’—‘\

5,692

2,481

127

322

146

380

117

63

174

37

80

397

110

11

140

223

107

12

18

113

63

293

49

216

107.8

70.0

09

4.7

15

72

09

0.7

20

03

04

6.1

10

0.0

13

16

04

00

01

17

0.7

31

0.2

28
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-53-120

25,000

20,000

15,000

10,000

5,000

53 120

HaHHAN .

300.0

2500 |

2000

150.0

100.0

50.0 n

0.0

53 120

Hnnolinin ﬁﬂﬁﬁﬁﬁﬂmﬁ mﬂﬁm

le— I I

O o 0 A

= [

84,487

22,679

3,704

1,767

3,579

3,928

3,540

2,994

169

1441

3,698

1,494

1,022

1,031

570

4,738

2,769

1,389

210

1,140

5,585

1,807

1,709

86

398

244

36

~

423

518

969

1,404

662

939

o

469

94

59

206

758

173

465

678

1,518

1,585

535

1,300

849.0

2717

324

19.6

264

32.2

304

25.6

0.6

118

55.6

192

71

133

6.2

495

245

10.7

0.8

104

64.0

206

26.1

0.5

14

17

0.0

2.2

10

33

6.5

41

53

0.9

04

01

0.6

2.6

0.9

22

73

105

246

41

10.0
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6- -5 -150 - - -
kw
23 11 0.5 0.1 0.1 0.2 0.0 0.0 0.0 0.3 0.0
0.6 0.2 0.1 0.0 0.2 0.1 0.0 0.0 0.0 0.0 0.0
1 0.6 0.1 0.1 0.0 0.3 0.0 0.0 0.0 0.0 0.1 0.0
10 500kW/k 2 0.8 0.3 0.1 0.0 0.2 0.1 0.0 0.0 0.0 0.1 0.0
3 0.8 05 0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.1 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
05 0.1 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.2 0.0
58 2.6 15 0.1 0.3 05 0.0 0.0 0.0 10 0.0
2.0 0.6 0.3 0.0 0.9 0.2 0.0 0.0 0.0 0.1 0.0
1 1.7 0.4 0.3 0.1 0.7 0.0 0.0 0.0 0.0 0.2 0.0
500 1,000kW/k 2 29 1.0 0.4 0.1 05 0.3 0.0 0.0 0.0 0.5 0.0
3 35 19 0.9 0.0 04 0.2 0.0 0.0 0.0 0.1 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12 0.3 0.0 0.1 0.0 0.4 0.0 0.0 0.0 0.4 0.0
19.3 7.6 51 0.1 14 1.6 0.3 0.0 0.0 32 0.0
94 38 0.4 0.1 44 04 0.0 0.0 0.0 04 0.0
1 8.6 2.3 1.6 04 3.6 0.2 0.0 0.0 0.0 0.6 0.0
1,000 2,000kW/k 2 8.0 2.0 13 05 22 0.7 0.0 0.0 0.0 13 0.0
3 126 7.7 3.0 0.1 0.7 0.2 0.0 0.0 0.0 0.8 0.0
04 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0
3.0 0.7 0.4 0.2 0.1 0.3 0.0 0.0 0.0 14 0.0
235 7.3 5.6 0.7 0.7 04 0.2 0.0 0.0 85 0.0
131 47 0.6 0.0 6.5 05 0.0 0.0 0.0 0.9 0.0
1 9.5 45 18 0.0 25 0.1 0.0 0.0 0.0 0.6 0.0
2,000 3,000kW/k 2 11.3 34 1.9 0.1 2.3 18 0.0 0.0 0.0 18 0.0
3 20.7 125 6.6 0.1 0.6 0.2 0.2 0.0 0.0 04 0.0
0.3 0.0 0.0 0.0 0.0 03 0.0 0.0 0.0 0.0 0.0
4.7 0.8 0.0 1.0 0.2 0.4 0.3 0.0 0.0 2.0 0.0
24.2 7.7 7.0 1.6 15 0.9 0.6 0.0 0.0 4.9 0.0
13.7 5.9 0.4 0.0 4.8 1.6 0.0 0.0 0.0 0.9 0.0
1 138 6.1 18 0.1 47 0.3 0.0 0.0 0.0 0.9 0.0
3,000 4,000kW/k 2 14.8 4.8 22 0.8 35 1.0 0.0 0.0 0.0 25 0.0
3 17.1 85 6.2 0.3 0.7 0.3 0.0 0.0 0.0 12 0.0
0.2 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0
44 12 0.0 04 0.0 0.0 0.0 0.0 0.0 2.7 0.0
305 9.5 10.2 0.7 25 18 0.0 0.0 0.0 58 0.0
19.1 12.2 0.7 0.0 52 05 0.0 0.0 0.0 0.6 0.0
1 11.6 37 18 0.1 55 0.3 0.0 0.0 0.0 0.3 0.0
4,000 5,000kw/k 2 14.7 34 29 12 4.0 1.0 0.0 0.0 0.0 23 0.0
3 23.7 141 8.6 0.0 0.6 0.0 0.0 0.0 0.0 05 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
52 19 0.0 11 0.0 0.0 0.0 0.0 0.0 22 0.0
108.3 24.3 304 115 204 25 05 0.0 0.0 18.7 0.0
86.4 69.0 42 0.0 10.0 11 0.0 0.0 0.0 21 0.0
1 50.8 24.1 9.8 0.2 14.0 14 0.0 0.0 0.0 14 0.0
5,000 10,000kW/k 2 90.9 29.2 18.0 5.6 204 73 0.0 0.0 0.0 104 0.0
3 103.2 66.0 31.0 20 1.7 25 0.0 0.0 0.0 0.1 0.0
1.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0
15.1 5.9 21 2.6 0.0 0.2 0.0 0.0 0.0 44 0.0
129.1 30.3 24.0 6.2 52.8 0.0 0.0 0.0 0.0 15.8 0.0
262.1 260.4 0.5 0.0 12 0.0 0.0 0.0 0.0 0.0 0.0
1 56.7 43.0 9.7 0.0 3.0 05 0.0 0.0 0.0 0.5 0.0
10,000 20,000kW/k 2 117.9 66.6 138 0.6 26.9 24 0.0 0.0 0.0 7.6 0.0
3 160.5 136.6 232 0.0 0.0 0.7 0.0 0.0 0.0 0.1 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
15.2 33 0.3 0.0 0.0 0.0 0.0 0.0 0.0 115 0.0
67.8 50.0 4.3 0.0 79 0.0 0.0 0.0 0.0 5.7 0.0
418.6 418.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1 151.3 149.0 12 0.0 0.0 0.0 0.0 0.0 0.0 11 0.0
20,000 kw/k 2 48.3 40.8 29 0.0 0.0 0.0 0.0 0.0 0.0 46 0.0
3 112.8 110.8 20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.7 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4110 140.4 88.6 210 87.5 8.0 16 0.0 0.0 63.9 0.0
825.1 7753 7.2 0.1 332 43 0.0 0.0 0.0 5.0 0.0
1 304.6 233.2 28.1 038 34.2 28 0.0 0.0 0.0 5.6 0.0
2 309.7 151.5 43.6 8.8 59.9 14.7 0.0 0.0 0.0 312 0.0
3 455.0 358.6 81.7 25 4.7 41 0.3 0.0 0.0 31 0.0
20 0.0 0.0 0.0 0.0 20 0.0 0.0 0.0 0.0 0.0
50.0 14.9 29 54 0.3 14 0.3 0.0 0.0 248 0.0
23573 ] 16739 252.0 38.5 219.8 37.1 2.2 0.0 0.0 1337 0.0
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kW
0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
00 0.0 00 00 0.0 0.0 00 00 0.0 0.0 00
1 00 0.0 00 00 0.0 0.0 00 00 0.0 0.0 00
1 10kw/k 2 0.0 0.0 00 00 0.0 0.0 00 00 0.0 0.0 00
3 00 0.0 00 00 0.0 0.0 00 00 0.0 0.0 00
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
04 0.1 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0
0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10 20kw/k 2 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
00 0.0 00 00 00 0.0 00 00 0.0 0.0 00
0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
11 03 03 0.0 0.0 0.2 0.0 0.0 0.0 02 0.0
02 0.1 00 00 01 0.0 00 00 0.0 0.0 00
1 0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
20 40kw/k 2 03 0.1 01 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3 03 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0
19 0.7 0.6 0.0 0.0 0.2 0.0 0.0 0.0 03 00
0.5 0.1 0.1 0.0 0.2 0.1 0.0 0.0 0.0 0.0 0.0
1 03 01 01 00 01 0.0 00 00 0.0 0.0 00
40 70kW/k 2 0.6 0.2 01 00 01 01 00 00 0.0 01 00
3 0.6 0.4 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
03 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0
20 0.7 0.7 01 0.0 0.1 0.0 0.0 0.0 0.4 0.0
0.7 0.3 0.1 0.0 03 0.1 0.0 0.0 0.0 0.0 0.0
1 04 0.2 0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.0 00
70 100kw/k 2 0.7 0.2 0.2 0.0 0.1 0.1 0.0 0.0 0.0 0.1 0.0
3 10 07 02 00 0.0 0.0 00 00 0.0 01 00
00 0.0 00 00 00 0.0 00 00 0.0 0.0 00
0.3 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0
29 10 0.8 01 0.1 0.2 0.0 0.0 0.0 0.7 0.0
10 0.5 0.1 0.0 03 0.1 0.0 0.0 0.0 0.0 0.0
1 08 0.3 0.2 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0
100 150kW/k 2 10 0.2 0.2 0.0 02 01 00 00 0.0 02 00
3 19 11 05 00 0.0 0.0 00 00 0.0 01 00
00 0.0 00 00 00 0.0 00 00 0.0 0.0 00
05 02 00 01 0.0 00 00 00 0.0 02 00
4.8 16 15 02 02 03 01 00 00 10 00
21 15 0.1 0.0 03 0.1 0.0 0.0 0.0 0.1 0.0
1 12 0.6 0.3 0.0 03 0.0 0.0 0.0 0.0 0.0 0.0
150 250kW/k 2 23 0.7 0.5 01 04 0.2 0.0 0.0 0.0 0.4 0.0
3 35 20 12 01 0.1 0.0 0.0 0.0 0.0 0.1 0.0
00 0.0 00 00 00 0.0 00 00 0.0 0.0 00
0.7 0.2 0.1 0.1 0.0 00 00 00 0.0 03 00
51 09 14 07 09 01 00 00 00 11 00
37 32 02 00 01 01 00 00 0.0 0.0 00
1 2.3 14 0.6 0.0 0.1 0.1 0.0 0.0 0.0 0.1 0.0
250 500kW/k 2 4.2 17 0.8 02 0.7 0.3 0.0 0.0 0.0 0.4 0.0
3 6.4 4.0 2.0 01 0.1 0.2 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.7 0.2 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.3 0.0
4.9 16 10 01 15 0.0 00 00 00 0.7 00
228 228 0.0 0.0 0.0 0.0 00 00 0.0 0.0 00
1 84 7.8 05 00 0.0 0.0 00 00 0.0 0.0 00
500 kW/k 2 6.1 4.9 06 00 02 0.0 00 00 0.0 04 00
3 75 6.7 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.5 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 04 0.0
233 7.0 6.4 13 2.8 12 0.1 0.0 0.0 4.5 0.0
310 284 0.6 0.0 13 0.5 0.0 0.0 0.0 0.2 0.0
1 13.7 105 18 01 0.9 0.1 0.0 0.0 0.0 03 0.0
2 15.2 8.1 24 04 17 0.9 0.0 0.0 0.0 17 0.0
3 212 15.0 4.8 0.2 03 0.3 0.0 0.0 0.0 04 0.0
0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0
33 11 02 04 0.0 0.1 0.0 0.0 0.0 14 0.0
107.8 70.0 16.3 24 71 32 02 00 0.0 85 00
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kW

145 2.7 4.6 0.9 0.9 14 09 13 03 15 0.0

02 0.0 0.1 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0

0.3 0.1 02 0.0 00 00 0.0 00 00 00 00

0.1 20kw/k 0.5 0.0 0.2 0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.0
0.6 0.1 03 0.0 0.0 0.1 0.0 0.0 0.0 00 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.6 0.1 01 0.1 0.0 01 0.0 0.0 0.0 02 0.0

61.2 133 20.3 6.3 33 58 20 31 20 5.0 0.0

15 0.8 0.2 0.1 0.1 0.2 0.0 0.0 0.0 0.0 0.0

13 04 05 02 0.1 0.0 0.0 0.0 0.0 0.0 0.0

20 50kw/k 2.1 0.4 0.5 0.5 0.2 0.1 0.0 0.1 0.0 0.1 0.0
3.0 0.9 10 03 0.1 02 01 0.1 0.0 01 0.0

01 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0

25 04 02 10 0.0 03 01 0.0 0.0 04 0.0

115.0 32.2 347 18.1 6.2 9.9 20 39 0.9 7.0 0.0

32 19 05 0.1 02 05 0.0 0.0 0.0 0.1 0.0

32 14 09 02 0.3 0.1 0.0 0.0 0.0 0.1 0.0

50 100kwW/k 4.2 11 0.9 0.7 0.5 04 01 0.1 0.0 03 0.0
6.3 3.0 17 04 0.2 04 02 0.1 0.0 02 0.0

02 0.0 0.1 0.0 00 0.1 0.0 0.0 0.0 0.0 0.0

4.8 14 02 12 0.1 11 0.0 0.0 0.0 08 0.0

104.6 32.8 276 19.1 53 104 08 31 0.1 55 0.0

35 11 0.7 0.1 0.9 05 0.0 0.0 0.0 02 0.0

31 0.7 08 01 0.8 04 01 0.0 0.0 0.1 0.0

100 150kW/k 43 15 1.0 0.4 04 05 0.0 0.1 0.0 04 0.0
6.3 3.0 16 04 0.3 05 02 0.0 0.0 03 0.0

01 0.0 0.0 0.0 00 0.1 0.0 0.0 0.0 0.0 0.0

45 15 0.2 0.9 0.0 11 0.0 0.0 0.0 0.8 0.0

87.6 26.4 24.8 16.1 4.9 9.2 03 18 0.1 39 00

4.0 0.9 0.7 0.1 11 11 0.0 0.0 0.0 0.1 0.0

34 0.9 09 01 0.8 05 0.0 0.0 0.0 02 0.0

150 200kW/k 5.0 17 11 0.5 0.3 08 0.0 0.0 0.0 05 0.0
5.9 2.3 18 02 0.4 0.8 0.1 0.0 0.0 0.3 0.0

01 0.0 0.0 0.0 00 0.1 0.0 0.0 0.0 0.0 0.0

4.2 12 03 0.6 0.0 09 0.0 0.0 0.0 12 0.0

69.4 22.2 211 11.0 22 72 02 11 0.1 42 00

35 0.7 09 0.0 04 13 0.0 0.0 0.0 0.1 0.0

29 0.9 09 01 0.2 05 0.0 0.0 0.0 03 0.0

200 250kW/k 4.4 17 0.8 0.3 0.1 08 0.0 0.0 0.0 0.6 0.0
4.6 18 12 02 04 0.5 0.1 0.0 0.0 0.3 0.0

01 0.0 0.0 0.0 00 0.1 0.0 0.0 0.0 0.0 0.0

34 11 02 08 0.0 0.7 0.0 0.0 0.0 0.7 0.0

244.9 93.7 56.9 371 34 365 05 17 0.0 15.1 0.0

73 10 0.6 0.7 19 2.5 0.0 0.0 0.0 0.6 0.0

58 2.7 0.8 0.9 0.1 0.5 0.0 0.0 0.0 0.8 0.0

250kw/k 148 4.0 16 2.5 0.2 29 0.0 0.0 0.0 36 0.0
13.7 4.1 21 20 0.6 31 02 0.0 0.0 14 0.0

05 0.0 0.0 0.0 0.0 05 0.0 0.0 0.0 0.0 0.0

118 3.2 02 33 0.0 2.6 0.0 0.0 0.0 24 0.0

697.2 2234 190.0 108.6 26.2 80.3 6.8 16.1 3.6 420 0.0

233 6.4 38 11 4.7 6.2 0.0 0.0 0.0 12 0.0

20.0 71 5.0 17 23 20 0.1 0.1 0.0 16 0.0

352 105 6.0 51 18 5.7 02 0.3 0.1 5.6 0.0

404 153 9.7 37 21 5.6 0.9 0.3 0.0 27 0.0

11 0.0 02 0.0 00 0.9 0.0 0.0 0.0 0.0 0.0

318 8.9 14 79 0.1 6.7 02 0.0 0.0 6.5 0.0

849.0 271.7 216.1 128.0 373 107.5 83 168 37 59.6 0.0
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KW
0. 00 0.1 00 0.0 0.0 0.0 00 0.0 00 00
04 03 0.0 00 0.0 00 0.0 0.0 00 0. 00
44 17 08 0.1 08 04 0.0 00 0.0 0. 00
04 0.1 01 00 00 00 0.0 00 00 0. 00
01 00 00 00 00 00 0.0 00 00 0. 00
10 500kwW/k 00 00 00 00 0.0 00 00 00 00 00 00
00 00 00 00 0.0 00 0.0 00 0.0 00 00
02 0.1 00 00 0.0 00 0.0 00 00 01 00
00 00 00 00 00 00 0.0 00 00 00 00
00 00 00 00 00 00 0.0 00 00 00 00
00 00 00 00 00 00 0.0 00 00 00 00
.1 00 01 00 00 00 0.0 00 00 o 00
1 10 00 00 00 00 0.0 00 00 0. 00
137 51 30 0.2 25 13 0.0 00 00 1 00
4 05 03 01 02 01 0.0 00 00 0. 00
00 00 00 00 00 0.0 00 00 0. 00
500 1,000kW/k 0. 00 00 00 0.0 00 00 00 00 0. 00
0. 0.0 00 00 0.0 0.2 0.0 00 0.0 01 00
0. 0.2 00 00 0.0 00 0.0 00 00 00 00
0. 00 00 00 00 00 0.0 00 00 00 00
00 0.0 0.0 00 0.0 00 0.0 0.0 0.0 0.0 00
0. 0. 0.0 00 0.0 00 0.0 0.0 0.0 0. 00
4 0.1 0.0 0.0 0.0 0.0 00 0.0 0. 00
. 0.1 00 0.0 0. 0.0 0.0 00 0. 00
4 1 100 0.7 113 3! 0.1 00 0.0 5. 00
. 13 05 07 0. 0.0 0.0 0.0 1 00
7 0. 01 01 00 0. 0.0 00 00 0. 00
1,000 2,000kW/k 0. 00 00 00 00 0. 00 00 00 0. 00
0. 0.2 01 01 00 0.2 0.1 00 00 01 00
1 08 01 00 02 00 0.0 00 00 00 00
0. 00 00 00 00 00 0.0 00 00 00 00
0. 00 00 00 00 00 0.0 00 00 00 00
0. 00 00 00 00 00 0.0 00 00 0. 00
04 00 01 00 00 00 0.1 00 00 0. 00
32 22 0.1 0. 00 00 0.0 00 00 0. 00
69.4 27.0 149 1! 115 34 05 00 00 10 00
6.1 2. 11 0. 10 0.2 0.0 00 00 1! 00
07 0. 00 0. 00 00 0.0 00 00 0. 00
2,000 3,000kW/k 02 0. 00 00 0.0 00 00 00 00 0. 00
07 0. 01 01 0.0 01 0.0 00 0.0 0. 00
22 1! 02 00 02 00 0.1 00 00 0. 00
00 00 00 00 00 00 0.0 00 00 00 00
01 00 00 00 00 00 0.0 00 00 01 00
0.0 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0 0. 00
07 0.0 0. 0. 0.0 00 0.0 00 0.0 0. 00
2. 20 0. 04 0.0 0. 0.0 00 00 04 00
72 27.3 15. 1. 143 3! 0.2 00 0.0 9. 00
74 24 1 0. 07 0. 0.0 00 0.0 2. 00
07 0.1 0. 0. 0.0 0. 0.1 00 0.0 0. 00
3,000 4,000kW/k 02 0.1 0. 0. 0.0 0. 00 00 00 0. 00
10 00 0. 01 00 03 0.1 00 00 03 00
27 23 0. 00 02 01 0.0 00 00 01 00
00 00 0. 00 00 00 0.0 00 00 00 00
00 00 00 00 00 00 0.0 00 00 00 00
04 00 00 00 00 01 0.1 00 00 0. 00
06 00 00 00 00 0.1 00 00 00 0. 00
.7 00 00 0. 00 00 0.0 .0 .0 0.
90.0 38.7 211 2! 16.6 3. 0.0 .0 .0 8.
10. 49 23 0. 08 0. 0.0 .0 .0 20
. 0.2 00 00 00 0. 0.0 .0 .0 01 X
4,000 5,000kW/k 0. 00 00 00 0.0 00 00 00 00 00 00
1 0.1 06 0.2 00 00 0.0 00 00 03 00
00 00 00 00 00 00 0.0 00 00 00 00
14 0.7 02 00 03 01 0.0 00 00 02 00
00 00 00 00 00 00 0.0 00 00 00 00
00 00 00 00 00 00 0.0 00 00 00 00
18 10 .0 0.0 00 0.0 00 0.0 08 00
57 . 04 5 0.0 00 0.0 00 0.0 27 00
389.5 19; 780 16.0 62.7 134 03 00 0.0 26. 00
447 22. 120 .6 18 09 0.0 00 00 4. 00
25 . 03 .4 0.0 0.7 0.0 00 0.0 0. 00
5,000 10,000kW/k 05 0. 0.1 00 0.0 00 00 00 00 0. 00
55 0. 27 10 0.0 08 0.1 0.0 0.0 0. 00
40 0. 10 00 19 0.1 0.0 0.0 0.0 0. 00
0. 0. 0.0 0.0 0.0 00 0.0 0.0 0.0 0. 00
0. 0. 0.0 00 0.0 00 0.0 0.0 0.0 0. 00
0. 0.0 03 0.0 00 0.2 0.0 0.0 0. 00
4 00 04 00 00 00 00 00 00 A 00
.0 0. . 00 00 0.0 00 00 0 00
622. 448, 62 5! 775 28 0.0 .0 .0 25!
95.! 82. 5. 07 00 0.0 .0 .0 .
1 X 00 0.7 0.0 .0 .0 .4
10,000 20,000kW/k 0. . 0. 0.0 00 00 0 .0 0.
2 1 00 00 01 0.0 00 .0 0. .0
134 1 0. 57 0. 00 00 .0 0.
0. 00 0. 00 0. 0.0 00 .0 00
0. . 00 0 00 0. 0.0 00 .0 02
00 .0 00 0. 00 0. 0.0 00 .0 00 X
0. 00 00 00 00 00 0.0 00 00 00 00
6. 0.7 0. 00 0.0 00 0.0 00 00 6.1 00
617, 5984 8. 00 74 00 0.0 00 00 27 00
148, 146.2 1 00 00 00 0.0 00 00 08 00
1 0.7 0. 00 00 00 0.0 00 00 02 00
20,000 kw/k .0 0. 00 0.0 00 00 00 00 00 00
0. 00 0.0 00 0.0 0.0 0.0 08 00
T 16.. 0. 00 05 00 0.0 0.0 0.0 0.0 00
0.0 00 0.0 00 0.0 0.0 0.0 0.2 00
. 0.0 00 0.0 0.0 0.0 0.0 0.0 06 00
.0 0 00 0.0 00 0. 0.0 0.0 0.0 00
5. 0.1 7 0.1 0.0 0.1 0. 00 00 34 00
26. 104 2 27 00 00 0. 00 00 122 00
192! 13585 2150 28, 2046 31! 1. 00 00 89.6 00
31 263.1 248 4. 58 0. 0 .0 19.7
24 7 0. 00 0. 0 .0 24
0.6 .4 0. 0.1 00 0 .0 0.
151 37 54 15 00 1 03 .0 .0 2,
404 280 25 0 89 0. 0.1 .0 .0 0.
43 32 02 0 03 0. 0.0 .0 .0 0.
50 39 00 0 0. 00 0.0 .0 .0 A
18 .0 00 04 0. 01 02 .0 .0 .0
23573 16739 252.0 385 2198 s7A 22 .0 .0 1337
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00 00 00 00 00 00 00 00 00 00 0.0
00 00 00 00 00 00 00 00 00 00 0.0
02 01 00 00 00 00 00 00 00 00 0.0
00 00 00 00 00 00 00 00 00 00 0.0
00 00 00 00 00 00 00 00 00 00 00
1 10kw/k 00 00 00 00 00 00 00 00 00 00 00
0.0 0.0 00 0.0 0.0 00 0.0 00 0.0 00 0.0
0.0 0.0 0.0 0.0 0.0 00 0.0 00 0.0 00 0.0
0.0 00 00 00 00 00 0.0 00 0.0 00 0.0
00 00 00 00 00 00 00 00 00 00 0.0
00 00 00 00 00 00 00 00 00 00 0.0
00 00 00 00 00 00 00 00 00 00 0.0
00 00 00 00 00 00 00 00 00 00 00
05 0.2 01 00 00 00 00 00 00 01 0.0
01 00 00 00 00 00 00 00 00 00 0.0
00 00 00 00 00 00 00 00 00 00 00
10 20kw/k 00 00 00 00 00 00 00 00 00 00 0.0
0.0 0.0 0.0 0.0 00 00 0.0 00 0.0 00 0.0
0.0 0.0 0.0 0.0 0.0 00 0.0 00 0.0 00 0.0
00 00 0.0 00 00 00 0.0 00 0.0 00 0.0
00 00 00 00 00 00 00 00 00 00 0.0
00 00 00 00 00 00 00 00 00 00 0.0
00 00 00 00 00 00 00 00 00 00 0.0
01 00 00 00 00 00 00 00 00 00 0.0
17 06 04 01 02 02 00 00 00 02 0.0
02 00 00 00 00 00 00 00 00 01 0.0
01 00 00 00 00 00 00 00 00 00 00
20 40kw/k 00 00 00 00 00 00 00 00 00 00 0.0
00 0.0 00 0.0 00 00 0.0 00 0.0 00 0.0
0.0 0.0 0.0 0.0 0.0 00 0.0 00 0.0 00 0.0
00 00 00 00 00 00 0.0 00 0.0 00 0.0
00 00 00 00 00 00 00 00 00 00 0.0
00 00 00 00 00 00 00 00 00 00 0.0
01 00 00 00 00 00 00 00 00 00 00
01 0. 00 00 00 00 00 00 00 00 00
34 1. 09 01 04 03 00 00 00 03 0.0
04 0. 01 00 00 00 00 00 00 01 0.0
01 00 00 00 00 00 00 00 00 00 00
40 70kW/k 00 00 00 00 00 00 00 00 00 00 0.0
01 0.0 00 0.0 00 00 0.0 00 0.0 00 0.0
01 0.1 0.0 0.0 0.0 00 0.0 00 0.0 00 0.0
00 00 00 00 00 00 0.0 00 0.0 00 0.0
00 00 00 00 00 00 00 00 00 00 0.0
00 00 00 00 00 00 00 00 00 00 0.0
01 00 00 00 00 00 00 00 00 00 0.0
01 00 00 00 00 00 00 00 00 01 00
41 19 10 01 05 02 00 00 00 04 0.0
04 01 01 00 01 00 00 00 00 01 0.0
01 00 00 00 00 00 0.0 00 00 00 0.0
70 100kW/k 0.0 0.0 0.0 0.0 0.0 00 0.0 00 00 00 0.0
01 00 00 0.0 00 00 0.0 00 0.0 01 0.0
01 0.1 00 0.0 00 00 0.0 00 0.0 00 0.0
00 00 00 00 00 00 00 00 00 00 0.0
00 00 00 00 00 00 00 00 00 00 0.0
00 00 00 00 00 00 00 00 00 00 0.0
0. 00 01 00 00 00 00 00 00 00 00
0. 0. 00 00 00 00 00 00 00 0. 00
6. 2. 15 03 07 05 00 00 00 0. 0.0
0. 0. 02 00 01 00 00 00 00 0. 0.0
01 0. 00 00 00 00 0.0 00 00 0. 0.0
100 150kw/k 0.0 0.0 0.0 0.0 0.0 00 0.0 00 00 00 0.0
01 00 00 00 00 00 00 00 00 00 0.0
01 0.1 00 00 00 00 00 00 00 00 0.0
00 00 00 00 00 00 00 00 00 00 0.0
00 00 00 00 00 00 00 00 00 00 0.0
00 00 00 00 00 00 00 00 00 00 0.0
0. 00 00 00 00 00 00 00 00 0. 00
0. 0. 00 00 00 00 00 00 00 0. 00
12, 5. 31 04 12 05 00 00 00 1. 0.0
1 0. 03 01 00 00 00 00 00 0. 0.0
0. [ 00 00 00 0.1 00 00 00 0. 0.0
150 250kw/k 0. 0.0 00 0.0 00 00 0.0 00 0.0 00 0.0
0.2 0.0 00 0.0 00 00 0.0 00 0.0 0.1 0.0
03 03 00 00 00 00 0.0 00 0.0 00 0.0
00 00 00 00 00 00 00 00 00 00 0.0
00 00 00 00 00 00 00 00 00 00 0.0
0. 00 00 00 00 00 00 00 00 00 0.0
0. 00 00 00 00 00 00 00 00 00 00
0. 01 00 0. 00 00 00 00 00 01 0.0
18, 97 45 0. 20 0 00 00 00 14 0.0
24 14 04 0. 01 0. 00 00 00 03 0.0
02 00 00 [ 00 0. 00 00 00 00 0.0
250 500kwW/k 00 0.0 00 0.0 00 0. 0.0 00 00 00 0.0
02 0.0 01 00 00 00 0.0 00 0.0 00 0.0
03 0.2 00 00 01 00 00 00 00 00 0.0
00 00 00 00 00 00 00 00 00 00 0.0
00 00 00 00 00 00 00 00 00 00 0.0
0. 00 00 00 00 00 00 00 00 00 0.0
0. 00 00 00 00 00 00 00 00 00 00
0. 00 00 00 00 00 00 00 00 0. 0.0
38 333 23 0.1 16 00 0.0 00 0.0 0. 0.0
10, 96 04 00 00 00 0.0 00 0.0 0. 0.0
0. 00 00 00 00 00 00 00 00 0. 0.0
500 kw/k 0. 00 00 0.0 00 00 0.0 00 0.0 00 0.0
01 0.1 00 0.0 00 00 0.0 00 0.0 00 0.0
10 09 01 00 01 00 00 00 00 00 0.0
00 00 00 00 00 00 00 00 00 00 0.0
00 00 00 00 00 00 00 00 00 00 0.0
00 00 00 00 00 00 00 00 00 00 0.0
07 01 03 00 00 00 00 00 00 03 00
14 04 01 0. 00 01 00 00 00 07 0.0
85.8 554 140 1. 6.6 24 01 00 0.0 5. 0.0
157 122 14 0. 03 0.2 0.0 00 0.0 14 0.0
0. 0.1 01 0. 00 03 00 00 00 0. 00
0. 00 00 0 00 00 0.0 00 0.0 0 0.0
0. 0.2 02 0.1 00 01 00 00 0.0 03 0.0
2 16 02 00 02 01 00 00 00 01 0.0
01 00 00 00 00 00 00 00 00 00 0.0
01 01 00 00 00 00 00 00 00 00 0.0
01 00 00 00 00 00 00 00 00 00 0.0
107.8 70.0 16.3 24 L 32 02 00 00 85 00
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kw

15 00 07 0.1 02 0.1 00 02 00 03 00
11 05 02 01 00 01 00 0.1 00 02 00
121 22 40 09 07 13 09 10 03 09 00
0.6 02 02 0.0 0.0 0.0 0.0 0.0 00 0.1 0.0
07 00 02 0.1 00 0.1 00 0.1 00 0.1 00
01 20kw/k 0.1 00 00 00 00 0.0 00 0.0 00 00 00
03 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0
03 0.0 0.1 00 0.0 00 0.0 0.0 00 0.0 00
0.0 00 0.0 00 0.0 0.0 00 0.0 00 00 00
00 00 0.0 00 0.0 0.0 00 0.0 00 0.0 00
0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
8.1 03 38 08 07 04 02 04 02 12 0.0
6.4 31 12 07 0.1 04 00 02 01 07 00
46.5 104 14.5 53 25 53 19 25 15 26 0.0
29 14 0.6 0.1 0.1 02 0.0 0.1 0.1 03 0.0
38 03 12 09 03 03 0.1 0.1 0.1 06 0.0
20 50kw/k 03 00 0.1 00 00 0.0 00 0.0 00 0.0 00
15 04 05 02 0.1 01 00 0.1 00 02 00
16 03 05 0.2 0.1 0.1 0.1 0.1 0.0 0.1 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0 00
01 00 0.0 00 0.0 0.0 00 0.0 00 0.0 00
03 00 0.1 01 00 0.0 00 0.0 00 0.0 00
17.8 13 8.1 25 19 13 0.2 05 0.1 20 0.0
159 9.1 25 2.0 0.1 10 00 03 00 09 00
775 253 219 83 41 89 17 28 07 37 00
55 26 14 03 0.1 03 00 0.1 01 05 00
113 07 27 53 09 06 0.1 02 00 08 0.0
50 100kW/k 08 01 03 03 00 0.0 00 0.0 00 0.0 00
35 10 08 09 0.1 02 00 0.1 00 03 00
36 0.8 11 0.7 0.2 0.2 0.1 0.1 0.0 02 0.0
0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0
02 00 0.0 01 0.0 0.0 00 0.0 00 0.0 00
07 01 01 02 00 01 00 0.0 00 01 00
15.9 13 74 25 19 10 0.1 03 0.0 14 0.0
154 9.2 21 2.0 0.1 12 0.0 0.2 00 06 0.0
69.9 250 174 75 41 95 08 23 0.1 33 00
51 22 11 03 02 05 00 0.0 00 07 00
10.7 0.6 22 59 0.7 0.6 0.1 0.1 0.0 05 0.0
100 150kW/k 0.8 0.1 02 04 0.1 0.1 0.0 0.0 00 0.0 00
36 10 07 10 0.1 02 00 0.1 00 04 00
37 10 09 07 04 02 0.1 01 00 02 00
0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.2 0.0 0.0 0.1 0.0 0.0 0.0 0.0 00 0.0 0.0
09 01 0.1 05 0.1 0.1 00 0.0 00 0.0 00
14.6 06 70 23 27 10 00 02 00 07 00
122 70 18 2.0 0.1 09 00 0.0 00 05 00
63.0 222 162 6.4 33 100 03 12 0.1 34 00
48 20 11 02 02 05 00 0.0 00 08 00
87 03 19 45 08 05 00 02 00 04 00
150 200kW/k 0.7 0.1 02 03 0.1 0.0 0.0 0.0 00 0.0 0.0
26 04 06 08 0.1 02 00 0.0 00 03 00
27 07 07 06 02 03 00 01 00 01 00
0.0 00 0.0 00 0.0 0.0 00 0.0 00 0.0 00
0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
06 0.0 0.1 03 0.0 0.1 00 0.0 00 0.0 00
89 02 46 15 12 06 01 0.1 00 05 00
103 6.2 13 14 00 08 00 0.1 00 04 00
53.1 19.0 153 49 16 82 03 0.7 0.1 31 0.0
45 16 12 02 0.1 04 0.0 0.0 00 10 00
6.1 02 14 30 03 05 00 0.1 00 06 00
200 250kW/k 06 01 0.1 02 00 0.0 00 0.0 00 00 00
18 02 05 0.6 0.1 0.1 0.0 0.0 00 03 0.0
26 08 06 05 0.1 03 0.0 0.1 00 0.1 00
00 00 0.0 00 0.0 00 00 0.0 00 0.0 00
01 00 0.0 00 0.0 0.0 00 0.0 00 0.0 00
04 0.0 0.0 0.2 0.0 0.1 0.0 0.0 00 0.0 0.0
294 14 161 53 15 26 02 0.1 00 23 00
48.0 287 43 73 00 53 00 02 00 22 00
157.1 66.8 296 174 34 272 04 0.8 0.0 115 0.0
165 6.0 23 10 06 18 00 0.0 00 48 00
264 14 51 104 04 77 00 02 00 13 00
250kw/k 22 05 05 07 00 05 00 0.0 00 0.1 00
76 10 21 21 0.1 09 0.0 0.1 0.0 13 0.0
82 25 18 14 0.1 17 0.0 04 00 02 00
03 01 0.0 01 0.0 0.1 00 0.0 00 0.0 00
0.7 01 01 01 0.0 02 00 0.0 00 0.1 00
18 0.1 03 08 0.1 05 0.0 0.0 0.0 0.1 0.0
96.2 52 477 15.0 100 7.0 08 18 03 83 0.0
1093 6338 134 155 04 95 0.1 10 0.1 55 00
479.3 1709 1189 50.7 197 703 63 114 27 284 00
398 16.1 79 21 14 36 0.1 02 03 82 0.0
67.7 35 146 30.1 35 104 03 10 0.1 42 0.0
55 10 14 19 02 07 00 0.1 00 03 0.0
210 41 53 57 06 17 01 04 00 29 00
226 6.3 59 4.1 12 29 04 09 0.1 10 0.0
05 0.1 0.1 0.1 0.0 0.1 0.0 0.0 00 0.0 0.0
13 02 02 04 0.0 02 00 0.0 00 02 00
4.7 03 0.7 21 03 09 0.0 0.1 0.0 03 0.0
848.0 2715 216.0 1277 373 1073 83 168 aw 594 0.0
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150

kW
100m 0.8 0.2 01 0.0 0.0 0.1 0.0 0.0 0.0 03 0.0
10 S00kw/k 100m 0.8 21 09 01 09 04 0.0 0.0 0.0 05 00
100m 08 06 02 01 01 04 0.0 0.0 0.0 07 0.0
500 1,000ki/k 100m 08 6.2 32 03 27 12 0.0 0.0 0.0 16 0.0
100m 08 19 05 02 04 05 02 0.0 0.0 23 0.0
1,000 2000kW/k 100m 08 22.2 113 12 119 33 01 0.0 0.0 55 0.0
100m 08 16 07 05 02 01 04 0.0 0.0 51 0.0
2000 3,000kW/k 100m 08 316 16.0 15 125 37 03 00 0.0 92 0.0
100m 08 2.0 07 13 03 07 06 0.0 00 41 0.0
8000 4,000kW/k 100m 08 322 16.9 19 149 37 0.0 0.0 0.0 9.0 0.0
100m 08 16 04 07 01 07 0.0 0.0 00 41 0.0
4000 5,000kW/k 100m 08 430 238 24 176 29 0.0 0.0 0.0 76 0.0
100m 08 71 58 46 05 6.2 05 0.0 00 113 0.0
5000 10,000kW/k 100m 08 2114 89.7 171 66.0 98 0.0 0.0 0.0 257 0.0
100m 0.8 9.1 52 09 04 24 0.0 00 0.0 121 0.0
10,000 20,000kW/k 100m 0.8 531.1 66.3 59 83.6 11 0.0 0.0 0.0 234 0.0
100m 0.8 10.7 00 0.0 07 0.0 0.0 0.0 0.0 74 0.0
20000 50,000kW/k 100m 0.8 739.7 104 00 72 0.0 0.0 0.0 0.0 4.0 0.0
100m 0.8 3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0
50000 ki/k 100m 0.8 16.5 00 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0
100m 0.8 378 136 83 26 111 18 0.0 0.0 473 0.0
100m 0.8 1,636.1 2384 30.3 217.2 26.1 04 0.0 0.0 86.5 0.0
08 16739 2520 385 2198 37.1 22 00 00 1337 00

12 -150
kW
100m 01 00 0.0 00 00 00 00 00 00 0.0 00
1 0K/ 100m 02 01 01 00 00 00 00 00 00 0.0 00
100m 01 00 0.0 00 00 00 00 00 00 0.0 00
10 20kW/k 100m 05 02 01 00 00 00 00 00 00 01 00
100m 03 00 01 00 00 01 00 00 00 01 00
20 40KW/k 100m 18 07 04 01 02 02 00 00 00 02 00
100m 06 01 0.1 00 00 01 00 00 00 03 00
40 TOKW/K 100m 36 15 09 01 04 03 00 00 00 04 00
100m 0.7 0.1 01 00 0.0 0.1 0.0 0.0 0.0 03 0.0
70 100kw/k 100m 44 21 10 01 05 0.2 0.0 0.0 0.0 04 0.0
100m 0.9 0.1 01 01 0.0 0.1 0.0 0.0 0.0 04 0.0
100 150kW7k 100m 72 31 17 03 08 0.5 0.0 0.0 0.0 08 0.0
100m 16 0.2 02 01 0.0 03 0.1 0.0 0.0 06 0.0
150 250kW7k 100m 131 64 33 04 12 04 0.0 0.0 0.0 13 0.0
100m 19 03 03 03 0.0 03 0.0 0.0 0.0 06 0.0
250 500kw7k 100m 20.6 111 4.8 07 21 04 0.0 0.0 0.0 14 0.0
100m 0.8 0.2 01 0.0 0.0 0.1 0.0 0.0 0.0 04 0.0
500 kw/k 100m 26.0 210 26 01 14 0.0 0.0 0.0 0.0 09 0.0
100m 03 0.1 01 0.0 0.0 0.0 0.0 0.0 0.0 01 0.0
500 1000kW/K 100m 155 151 00 0.0 02 0.0 0.0 0.0 0.0 01 0.0
100m 0.1 0.1 00 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0
1000 2000kW/k 100m 51 51 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0
100m 0.1 0.1 00 00 0.0 0.0 0.0 0.0 0.0 00 0.0
2000 Kk 100m 22 22 00 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0
100m 75 14 13 0.6 01 11 0.1 0.0 0.0 29 0.0
100m 100.3 68.7 151 18 6.9 21 0.0 0.0 0.0 56 0.0
107.8 70.0 16.3 24 71 32 02 00 00 85 00

71




kw

- -150

1,800

0 100m

1,600

0O0100m

1,400
1,200
1,000

800

600

400

200

kw

- -120 150

80

70

60

50

40

30

0 100m
0 100m

20

10

72
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6- -2 - -150 -
0w 3124| 1620 528 79| 442|130 9 0 o| 315 0
768| 248|210 50 5 47 8 0 o| 200 0
100m s00| 207|188 35 5 38 2 0 o| 116 0
52| 204|182 33 5 34 1 0 o| 13 0
52| 204|182 33 5 34 1 0 o| 13 0
o 89 23 33 9 0 1 0 0 0 22 0
2 Tk 263 74| 101 23 1 8 0 0 0 57 0
Lonane a4| 13| 16 28 1 20 1 0 0 9 0
k
101 33 3 12 2 9 1 0 0 41 0
61 1 3 6 0 3 1 0 0 38 0
0w 23573| 16739| 2520| 85| 2108| 371 22 00 00| 1337 00
2088| 826| o15| 263 04 01 20 00 00| 70 00
100m 2337| 745|814 191 03 69 03 00 00| 512 00
2210|  7a0| 81| 182 03 62 02 0.0 00| 500 00
2270|  7a0| 81| 182 03 62 02 00 00| 500 00
L 1126| 87| 376 97 00 12 00 00 00| 254 00
2 e 11| eos| esi| 167 02 37 00 00 00| a7 00
Lo 2108 708 762 180 03 55 02 00 00| 489 00
kw
36.7 139 09 37 02 11 01 00 0.0 16.8 0.0
238 50 08 15 00 05 01 00 0.0 15.9 0.0
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6- -3 - -120-150 -
1w 5692 2481 | 1233  237|  so7| 456 3l 12 o| 73 0
a16|  778| 642|162 9| 258 2 12 o| 503 0
100m 1860 712|532 95 87| 13 6 7 o| 268 0
18| 708|515 92 83| 122 5 6 o| 250 0
78| 708|515 92 83| 122 5 6 o| 250 0
A 6 5 0 0 1 0 0 0 0 0 0
2 e 692| 255 187 37 63 26 1 0 o 123 0
o uin 1662 66| 484 82 79| 106 5 3 o| 238 0
k
243 93 10 37 0 19 2 0 0 82 0
131 21 8 20 6 2 0 0 0 75 0
1w 1078 700| 163 24 71 32 02 00 00 85 00
265 80 66 17 28 14 01 00 00 58 00
100m 211 74 56 11 28 08 00 00 00 35 00
205 74 54 11 26 07 00 00 00 33 00
205 74 54 11 26 07 00 00 00 33 00
L e 08 06 00 00 01 00 00 00 00 01 00
2 3 i 166 57 42 09 26 04 00 00 00 29 00
8 i 205 73 54 11 26 07 00 00 00 33 00
kw
25 10 01 03 00 0.1 0.0 0.0 0.0 10 0.0
15 02 01 01 00 00 0.0 00 00 10 00
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01w 84487 | 22679 24249| 11104| 4566| 8755 2198| 3474| 1117| 6254 0

79773| 21185| 23116| 10908| 3863 | 7.946| 2174| 3423| 1114| 6044 0

75327| 20252 21875| 9950| 3647 7610| 2065| 3243| 1076| 5501 0

75327| 20252 21875| 9950| 3647 7619| 2065| 3243| 1076| 5501 0
124 /kWh

a0, 0 0 0 0 0 0 0 0 0 0 0
2 36 /kWh

. 14142 5004| 3673 2110| 386 | 1717 58| 151 7| 1034 0

A 62968 | 17,870| 18200 8706| 2915| 6521| 1274| 21d0| 779 4473 0

k

8,236 2,525 1,799 1,456 187 967 178 153 20 950 0

2,188 549 549 411 81 239 19 61 10 270 0

3,327 1241 1,030 290 88 320 109 81 8 160 0

2,722 736 221 755 19 408 50 11 2 520 0

3,905 597 681 930 56 457 159 144 17 864 0

875 91 128 217 28 96 18 56 7 234 0

1439 249 432 217 24 189 104 78 8 139 0

1591 257 120 496 3 172 38 10 2 492 0

01w 8490| 2717| 2161 1280 37.3| 1075 83| 168 37| 596 00

7914| 2560 2063| 1238| 276| 929 82| 167 37| 564 00

7423| 2455 1936| 1116| 257| 875 77| 153 36| 518 00

7423| 2455 1936| 1116| 257| 875 77| 153 36| 518 00
124 /kWh

a0 00 00 00 00 00 00 00 00 00 00 00
2 36 /kWh

o aoar| w477|  er1| eLs 00| 537 14 35 02| 300 00
1 48 /kWh

) 7423| 2455 1936| 1116| 257| 875 77| 153 36| 518 00

kw

88.3 302 156 146 13 13 12 06 0.1 134 00

26.4 75 53 4.2 06 30 0.1 03 00 53 00

356 146 90 35 06 44 09 03 00 24 00

264 8.1 14 70 01 39 02 00 00 58 00

434 79 6.0 98 04 55 11 05 0.1 121 00

115 14 12 24 02 13 01 03 00 46 00

16.0 37 39 27 02 23 09 02 00 21 00

159 29 09 4.7 00 19 01 00 00 55 00
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53 120
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00 ﬂﬁmﬂﬂm (] mﬁﬁﬁﬂmﬁ =18 mil) S — — el

k 75,327 {20,252 | 3,248 | 1,600 |3,237 |3,606 |3,204 {2,788 | 151 |1,299 (3,388 |1,294 | 906 | 831 | 439 (4,190 (2,154 |1,108 | 197 |1,066 |4,833 {1,520 (1592 | 82 | 369 | 196 | 31 7 399 | 495 | 935 |1,306 | 587 | 901 0 450 | 89 57 | 193 | 737 | 161 | 427 | 636 (1,383 |1,395 | 440 |1,152

7423 | 2455 | 285 | 178 | 235 | 289 |271 (239 | 05 | 105 |49.6 | 164 | 62 |107 | 47 |440 |181 | 58 0.7 96 | 522 | 145 | 235 | 05 13 13 | 00 | 00 21 10 31 6.0 33 51 0.0 08 | 03 0.1 0.6 25 08 20 6.7 95 214 | 32 81
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