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-�'(�'�Ďƶ2�°Ŷ�0���¯�0���ɍɘ2ʃę!H4�2+�-�ʋɋ

2ɽʍ�-�'(�'� 
 

rQn2��H˧íɦșô 
� >"��˧íɦșô�4ò�5�rQnßˈ.��*'B4.15��EUƗµ2E*-�
ŒÚ�I'B4.�H��I5�Uu�[�ŝĮ(�.51��!;-4ŝĮ2��-�

˃ż�IHB4.�H� 
� EU 2��H�˧íɦșô�4YQr�Q�5�1996 Ţ2èŅ�I'��F2�98 Ţ
25��Ye�2+�-4YQr�Q��ɀŅ�I-�H��ILć�-�rQn.5�

1998Ţ2�Uu�[�«ǑǮ��èŅ�IH�/21H� 
� rQn.5�2000Ţ2�àȕĊɣUu�[�Ǯ�˼ EEG)�èŅ�IH��I5��˧í
ɦșô�/5�>*'�â˥�-èŅ�I'B4.�H��4Ǯŵ5�2009Ţ2ĶŠ2ƣ
ǜ�IH�/21*'� 
 

˧íɦșô/àȕĊɣUu�[�4ʩʻ 
� ʓŞ4c��N�nǣ2EI6��˧íɦșô�1�I6�rQn4àȕĊɣUu�[�

4ȞŖ51�*'�/���1$1F6��àȕĊɣUu�[�ȕȖLɲ�'A25�ɦș

ô/��45�Żɶ1B4(��F(%�(� 
� ˧íɦșô�1�I'Ŷ�ƫ��āÚɞ�ȟĮ�'�%I>.�ĶƎ��ħȧɒčȠ2�

95˻4˲ŇcTOLƖ*-�'��ȒĤ5�ěĶĶƎ4œĲcTO5�60˻ȴŧ2>.ǹ
Ŕ�-�-�H�ȒĤ�%4ǞG4ɉ 4ëLƔ�ƫɸȞ˧āÚɞ�ʎ�/��/�%4ĵ
���àȕĊɣUu�[�«Ǒɞ.�H� 
� àȕĊɣUu�[�4Ȟ˧«Ǒɞ/��45�ŷǆ4ěĶ¸Ǒ.B1���+-4ɦǬ

¿Üȱ.B1��Ǥ˗¸Ǒ�œ¸Ǒ�Ì¯�¦¿/1*-�Ɠʟ��ȞŖ�-�'B4.

�H�%�25�}��e�Qj�Oȿ4¹ȱBÚ*-�-�G�ƫ��Üȱ4ʄȺBʻ

M.�H/��� 
� Ȓȋ�%4Ȟ˧«Ǒɞ5�¦2�Uu�[��ɍč�.�H�ɛƯʃę!HÜȱ˼c�

jmr�T�^��V�}w�_�˽5�ņ2ɩĒǶ�ĆGɍ?L�-�H/����'

F��ʄȺ�I'�Üȱ�.5�H���ŝǤUu�[�ɍč�/4ÝĎ«ǑLņƭ�-�

H�%I5��ĥĪ2ŋȪ�-�ĥĪ4¯�Ȭ*-�H�/���ņ2Ǥ¦Ƞ1�Üȱ�/

�ɍč�4umq��\.�H� 
 

Uu�[�ŝĮ4lTm\Ǚ˘ 
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� �Ƭ.�Uu�[�ŝĮ�ÐÛ2Ǚɣ!H'A25��}T���+>G�ŏåĖ�Ż

ɶ.�H�rQn25�˧íŝĮôLȥɹ!H��ʺˆX�o�Ť�˼ Bundeskaltelllamt˿
BKartA /˽��ʺˆɇɒɸèŤ�˼ Bundesnetzagentur˿ BNetzA �˽ȥɹ��%4Üšſ�

ʶƲſLƔÊ�-�H�x�p���T�o���\ś4E�1�ǢʭȠĶ�1ś.5�

ɇɒɂȓL�ś���.ɲ*-�HĮčB�H� 
��ʺˆX�o�Ť�5�Ưǁ.��/�J4��ÜǜĆŬľĖ¹�2ȨŰ!Hɍɘ.�H�

��.5�˧ ǥ(�.1��Uu�[�Ûɪ�a��˧ Ë˧ʊ«Ǒ�ôȭȈƩȿ2��-�

g\j�ǡ2ɕŋ1ɆǊ�ɲKI�Ŏú�1���X�o��1��/��ʐǊLɲ*-

�H�Uu�[�ˈ˕2+�-5�ȕȖ4ɉ 60˻LúAHěĶĶƎ(�.1��ýĲŝĮ
Bȥɹ�-�H�ĥĪȇÆɑ2+�-B�ʐǊ4Őʗ/1*-�H� 
� �Ƭ��ʺˆɇɒɸèŤ�(BNetzA)5�ǢʭȠɭ�ɍɘ.�H��4ɍɘ5�˧ʊɖ�
ˉÈ�ːʾ�˧ǥLɂȓ!H'A2ʄȺ�I-�H��+-4ȍú¸ǑLȥɹ��ɦșô

!H'A2ʄȺ�I'ɍɘ.�H� 
� /GK��Uu�[�âˍ2+�-��4�ɇɒɸèŤ�.5�ʴ˧ɔ�ˋ˧ɔ4Äȗ

Ʃˏ˼Ưǁ.��/�J4�ʁʴƩ�˽ LǩŅ��ʅʌĊL�!��F2�ƫ��Ȟ˧Ǒɞ

C�ǵʝɞ��̀ ˧ɔ2ʺɇ.�HE�2�s ňȉLĆG˝�ǲòLɲ*-�H��Ƭ.�

ǵʝɞ˼ ˨ɶŉ �˽�æ4˧í¹ȱ/ĹɉLȳ!/�4��ge2+�-�%4Ǝɓ���

Üǜ�+šȿ2!H'A4ƗŒLɲ�4B��4Ǚ˘4�mc��/1*-�H��F2�

ƫɸȞ˧«ǑāÚɞ�� ç21F1�E�2�ɇɒLƕŮ�ıů�'G�Ǝɓ�LÜǜ

ô!HǑóBƔ*-�H� 
� Å�6��H/�J2ƫ��Ȟ˧ƍ�.�-�ƫ��ɇɒ�Żɶ21*'ƶ4ʄÑıů�

Þ¿Ƞ25�ƴ°ǰȦ�I-�H�õrQn�FùrQn:˧ǥLʴH˸ģɖ�Żɶ21

H�/�*'ɿțC�ÉʻƤɀLƔ*-�H45��4Ǚ˘.�H� 
� ×ʳ4/�G�ɇɒɂȓ5�̋ ˆ���.4 BNetzA�Ɣ��/21H��ś���.�
%I2´KHɦǬȠ1ǑóLɲ�'�Įč25�ś.4Ǒó�ʌAFI-�H�ƲŶƯ2

5�%4Å47/+.�H�BWś4ȔİȩLʃę!H� 
 

˧íŝĮô2EHĶƎ˧í¹ȱ4ɮƀ 
� rQn2��H˧íɦșô5�ěĶ¸Ǒ4ȺĮLɤ�!ǟˠ2ɧ*-�H�¶ê4��

����Ɩ*-�'ˮĪL�ƫɸāÚɞ�ĆGř�-�H4.�H�%4ĵ�5�àUu

«Ǒɞ.�H�ɟȗŢƦLƝ��ũȁ/�1�I61F1�ɵȂLď@ȭȂȀíȞ˧�ʌ

Ċ4ĆI1�þĿíL5 A�ôȭȈƩșǆ4Ȟ˧2Ǣ;�EEG/ Feed in Tariff2E*
-ɡƉ�I'�àȕĊɣUu�[�«Ǒ4Ƭ��ƫɸāÚ!HĮč2��-�`eq�!

.2öâ2Ń�1*-�H4.�H� 
� %4�/5�ĶƎ˧í¹ȱ��ƤŦ2Ő�-�˞ƂLǧAH«ƅ2>.ȞŖ�-�H�

�H�5�rQn4ĶƎ˧í¹ȱ5�ǴĴŖ˖!H<��ȕŁ4ʾ�1�/BɾKI-�
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H� 
� 1���ʺˆX�o�Ť�/��ʺˆɇɒɸèŤ�5�ĬǁȠ2�ȩŤ�FȍȺ�'ɍɘ

.�H�ɾ�Ɵ�H/�ɲƤīɲǙ˘�FȍȺ!H�/.��ŝĮ4ɦșſ�/�ɇɒ4Ü

ǜ�LƔÊ�-�H�/���/21H� 
�  
��rQn2��H˧íˈ˕4ɦșȽª4ȥɹ¿è�˼ ʺˆX�o�Ť���˽ 

�ʺˆX�o�Ť� 
� �ʺˆX�o�Ť�/��45��ɦșȽª�2˘!Hųƍ.�G�Ưǁ2��H�Üǜ

ĆŬľĖ¹�/Ďǔ4ɍɘ.�H��rQnȽªè˜ȲǛǮ�˼ GWB)2�'�*-�ĠǤ
ɎǷ4�FDHâˍ2˘KHȽªLĆGƑ*-�H�/GK��ʽĀ 15 Ţ˗2��-�
Uu�[�âˍ2��-�%4ˌɶſ�ı�-�-�H� 
� �ʺˆX�o�Ť�5�1958Ţ�GWB4èŅ2E*-�����2ʄȺ�I'�%4
Ŷ�1999Ţ2�����F��2ȳ*'�+>G��4X�o�Ť5�ş2�ʺˆƤŦ�
�H˵ˊ/5ˀ�Įƍ2�H�ʺˆƤŦ/5�ȍȺ�'ɍɘ.�H�/�Ȱ�I-�H� 
� X�o�Ť�ȥɹ�-�H�/5�¦2�ȃ.�H��+Ȧ5�Çǎʑč4˙Ǜ�+>

G�ȽªL˚ň!HɲȄ2˘!H«˭.�H�¬+Ȧ5�ŝĮ4ȍú2Ő!Hȥɹ.�H�

�+Ȧ5�¹ȱ4čÃ2˘!Hȥɹ.�H�̋ ˆX�o�Ť4Þ¿Ƞ1ŏǊ�ȥȫǑó5�

124ˈŕ2E*-ɲKI-�H���4�)Ⱦ 8ˈŕ��Uu�[�2˘!Hˈ˕�Þ¿
Ƞ25�ȭǫ�˧ǥ�Ye�ȇÆɑ10LƔŰ�-�H� 
� rQn.�ºɒȠ1ĥĪȍú¿è�ȯȺ�I'45�1935Ţ4�˧í«ǑǮ�.�H�
�4�˩ ş2ǝċȠůğ1ɢƸ��Hɍɘ/ǑȜ4Ǔʹĳ˫5�rQnĠß.51��EU
�FC*-�'B4.�H�1996Ţ2�EU�FƗµ�áH��I2ż -�rQn.5�
1997 Ţ�F 98 Ţ2��-��Uu�[�«ǑǮ�˼ EnWG)��ǍǁȠ2ĳ�FIH�/
21H��I2E*-�²4ǑȜ/Ď E�2�X�o��ȲǛ�I'�B��+5�ƫ

��āÚ!HB42�ƫɸāÚ�E�/!HB4��šȿ�+Üš2�!.2ƧÑ�I-

�HɇɒCˋ˧ɔLÄȗ!HǗç�¡�FI'�/.�H��  
� ���'Ķǉ5ŅAFI'B44�Þ¿Ƞ1ÄȗǗCÄȗƩ105��6F�ǩAFI

1�*'�%4'A�Ǯŵ�ƄĞ�'E�1�ńÛ1ɦșȽª5B'F�I1�*'�%

�.�2005 Ţ2�5 A-�ɇɒLɂȓ!Hųƍ��ʺˆɇɒɸèŤ�˼ BnetzA˽�ʄ�
FIH�/21*'� 
 

�ʺˆɇɒɸèŤ�˼ Bundesnetzagentur˿BNetzA˽ 
� �ʺˆɇɒɸèŤ�˼ BnetzA˽5���2�H��¶ê�F˧ʊĜɖCˉÈ10LƑ*
-�Hųƍ2�Uu�[�2˘!HʐƧǑóLï�Hű.ÂFI'��4 BnetzA.5�
˧í4ɇɒÄȗƩ�ÄȗǗ4ʄŅ�ɇɒ4ƕŮ�ˋ˧4ʐƧ�˸ģɖ�F¥ģɖ�ǀȼ4

ˋ˧ɔ>.ƔŰ�-�H�°Ŷ�ɰ˧2˘!H�/B�BnetzA �ƔŰ!H�/21H(
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J�� 
� ɇɒ4ÄȗƩˏ/��45��ɇɒɸèŤ�2E*-��*�G/ŅAFI-�H�%4

ŅAƬ5�Ŝæ1�Üš.1�I61F"�Å�6�ĶƎ4¹ȱ4ļĻ¹ȱ�>'5�Ŀ

¹ȱ�Ƽç21*'G!HE�1�/�1�E�2�ʄŅ�I-�H� 
� �Ƭ�%4²4ȕȖ�ʛĲ4ˮĪ5��4X�o�Ť�ƔŰ�-�H� 
� rQn.ɦșô�ɲKI-�F�>"�Ƚª�ʥ�*-�ǵʝɞ4˧íÇǎ�¾��'�

Ďƶ2�Uu�[�¹ȱ4ȖǑǓʹ�ĳK*-�'�Þ¿Ƞ25�ɦșô4ê25�8 Ķ
˧í¹ȱ��*'B44�4 +2čÃ�ɲKI'��Ƭ.�˨ɶŉ5��I>.�ĥĪȍ
ú�-�'˧í¹ȱ�F��˧íLʜ�1�*'��0��F.Bĳ�HE�21*'� 
 

�˧íɦșô�/�àȕĊɣUu�[�� 
� �-��4�˧íɦșô�/�àȕĊɣUu�[��4Ɖ˔5�Ďƶ¤ɲȠ2ʻM(�

%I&I4ˈ˕5�Ųˬ�����Ʋȯ1ʺ˘ſ/��B451�� 
� �˧íɦșô�5�EU 4¦Œ2EHB4.�H�EU 4Ⱦ�ȦǕ5�%I&I4Ġ2
�*'˧íUu�[�ŝĮ/��4L����my4İLʦ�-ɒč!H�/LȦǕ2�

'Ƥɀ.�H�%�.5�àȕĊɣUu�[�5�0�.BE�*'4.�H� 
� �àȕĊɣUu�[��5�1991Ţ2èŅ�I'�˧íÆɑǮ�2Ľ>*-�H��4
ǮŵèŅ4ɢƸ25�ȔİÊʖ/þĿíȞ˧L0�!H4��>'�ɜǃô�ʻM.�'�

ȭȂ104ȀíȞ˧L0�!H4��/��ʕʒ4�2.�'B4.�H�%I5�1960
Ţ´�F 70Ţ´2��-B�ȣM2ʕʒ�I-�'� 
� 2000Ţ2��˧íÆɑǮ��ĶŠ2ƣǜ�I�ɄĝBƕ�*-��àȕĊɣUu�[�Ǯ�
�èŅ�IH����F��˧íɦșô�/�àȕĊɣUu�[�����­�2ʺ˘��

�E�2�ŲˬLĂ=�č�E�21*-�'� 
� rQn.5�àȕĊɣUu�[�4ëčLĶŠ2ıC!ǩŅ�1�IH�%4˓/1*

'45�ʜĆÇǎ�Êʇ�I'�//�àUu5�Ż"ĲH�/�.�H�/���/.

�H��4ğŅÇǎ/ʜĆɚó�Êʇ�I'�/2E*-�ƺʲ 20 Ţ˗�/GK���
� 10Ţ˗.žǿ2¼8�ǵʝ˧í4 1/4LúAH>.21*-�-�H� 
� %4žǿ1¼85�ǵʝɞ2Ő!HàUuʡʏˏ4žı2+1�*-�H�/GK��

ʮáȖǑ2Ő�-5�ʡʏˏ�Ù˝�I-�H�F��ɪǵʝɞ4ʘƔǢȐ���*-�

H� 
� °�ƫ��ʌʔ�I-�H45�àUu4ceo�L�ɦșȽª4¥2ɒč�-�>��

/���/.�H�àUuLðƉ��Éʻ�1�FB�ɦșȽª4¥2ɒč!H�p�5

��+�.�-�H��04�p��ƛFIH�5�ƤǬȠ2ʕʒ�I-�H� 
� .5��˧íɦșô��1�I-�1�I6�àUu4ƷĂ�Éʻ�0�1*-�'��

/��/�ǵʝɞ˧íÇǎ5�°EGB�F2˸�1*-�'�/�©ƃ�IH�+>G�

àUu4Éʻ25��˧íŝĮô�2EHǵʝɞÇǎ4¾ǹ��ʚȎ2�-�H/��H� 
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�U`˧í�2+�- 
� ˧í¹ȱ˼œĲǑɞ˽��ǵʝɞ2�U`˧ǥ�4E�1ĘĕLĲH/�25�0��

F�0I�F�4ëč.�˧íLʣÚ�-�Ĳ*-�H4�LʇƲ�1�I61F1��

Å�6�þĿí˿20˻�Ȁí˿30˻�àUu˿50˻/��E�1ƞȰ�Żɶ/1H� 
� �F2��U`˧í�/ĘǕ�³�FIHB45��àȕĊɣUu�[�Ǯ�˼ FIT˽2Ĭ
,�-ʜ�ĆFIHB45�ďAH�/�.�1��ğŅÇǎ.51��ŝĮ�H�5Ȩ

ŐĆŬ�IHBàUu2+�-4?��U`˧í�/ē6IH� 
� �4ceo�/5æ2�°�ɦșŝĮ.àUuLʣÚ��˸�Ʃˏ.ǵʝɞ2ĲH/�

�ò���¼8-�-�H�àȕĊɣUu�[�LȧƜƢƠ�'�/��ƄʔLƖ*'�

�1G4¯')2Ƣ�FI-�H/��� 
 

ˋ˧ɔ4�àÜƼô�2+�- 
� rQn.5�ºɒȠ2�ťĪ�ĥĪ���X�2�ˮĪ�â�I-�H��4��X�

1ˮĪ2��-�¶ê�F�c�jmr��T�^˼ɦǬ¿Üȱ˽4ºɒ��H�ɦșȽ

ª�1�*'ƶ´25�ˋ˧ɔ5��4Üȱ2EHĥĪȍú.�G�ɦǬ¿2/*-5�

ŃŅ�'Ķ�1ąÚǺ.�*'� 
� �˧íɦșô��5 >H/�ĵ�4ɦǬ¿˼Üȱ˽5�vSwSLB*'Ķ�1˧í

¹ȱL�Ĵˈ4y�qs�ǌ¦/�-ÚI'G�ĶƎ2Ĳü�'G�'�°Ư.5�ƫ'

2ÜȱLʄȺ��ɦâ').ʜ�ƌ�-�Uu�[�ÆɑLCJ�/!HɦǬ¿Bá-�

-�H� 
� ɇɒ/��45�ɦȅȍú.�H�F�ĥĪˋ˧ɔ2+�-5�20Ţ�/2�ÚǂLB
/2ƹƫ!H�/�ɚó,�FI-�H�ɦǬ¿��ɇɒLʜ�/���/5�ƞÆ!H

ɞ/ʣÚ!Hɞ�Ď�21*-�>��/��ę˰��H� 
� X�o�Ť2EH�X�o�Ǯ2Ĭ,�åƪ5�ɇɒ2˘!H«˭.�ʶƲſLB*'

��ge.ņƭ�IHŻɶ��H��˧íɦșô�4B/.�ɇɒB�ˋ˧ɔB�ɦș2ʎ

.BÄ*-��Ǘç4B/.ɝ�H/�ɇɒLƍƼ!H�/.Uu�[�ƤɀL�>�ʻ

A'�/��ɝ�ƬCƄĞ/��45�Ɗ
5ǚʱ.�1�� 
� ɇɒLʎ2.B˖�-�%4Äȗ!HǗçL¡�Hɼȃ�FɷH/�àÜƼô�-�ɦ

Ǭ¿4Uu�[�ƤɀL�ɇɒLƍƼ!H�/2E*-ñȐȠ2ʻA'��(�FɇɒL

ƍƼ!H/��ȓʒCɝ�Ƭ5�X�o�Ť4ɼȃ�F5�ŊƳ25ǚʱ.�1�4.�

H� 
 
��ŝǤ�¿Ĩ4ˋ˧ɔ4àÜƼô��V�}w�_�ɦǬ¿Üȱ4Å��˼ �V�

}w�_�˽ 

�V�}w�_� 
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� �V�}w�_�˼WolfHagen˽5��mg�śõˈ4Xmg�ˇ2ŗ!Hœˊŝ.�

H�¯Ĉ5 12,677¯˼2012Ţǀ �˽˪ȸ5 111.95�.�¯Ĉŋŧ5 113¯/�.�H� 

� �V�}w�_�ɦǬ¿Üȱ.5�Uu�[�/Ǧ4ÆɑLɲ*-�H�2012Ţ¶ê5�

100˻ɦǬ¿ƍƼ4Üȱ.�*'��2012 Ţ¶˛5�25˻�ŝǤáʟ�I-�G��ÜĚ

¹ȱ4Ǥ¦ô�/ē6I-�H� 

� rQn4ɦǬ¿5�ʟǁ2Ő!HąȢLǧAH�/��ȃ2ȊŹ��H��4Üȱ2�

�-B�Ń��ŃŅ��ɻã1˲Ňb�{eLȦƗ�-�H�2003Ţ�ŝʕ¹.�ˋ˧ɔ

LʣÚ!H�/�ǩŅ�I�®Ǹ4ǀ��4Üȱ5�2006Ţ�ɦǬ¿ß4ˋ˧ɔL�˧í

ĶƎ�FʣÚ�'� 

� �4ƶ�X�o�Ť�F5�œɸǖ1Ț4ɦǬ¿Üȱ��ˋ˧ɔLƍƼ!H�/2E*

-�Ʃˏ�˸�1G�ǵʝɞ�p��mqLć�H4.51��/�ƈŽLȰ�I-�H�

�4�/5��àÜƼô�2Ő��lTm\Ǚɣ��ÿ��Ò�-�Hʇ.�H� 

 


\���.Ń�˧ǥLÆɑ!HɦǬ¿Üȱ 

� �4Üȱ5�2007Ţ�F�W�eq�O4�HȞ˧«Ǒɞ�F�rsSŚǳĪ.ÂFI

' 100%ǦíȞ˧4˧ǥLʜĆG�ɦǬ¿ß4ˋ˧ɔLʷ -�˨ɶŉ2ƞÆ�-�H��  

� 2008Ţ2�ŝʕ¹5�Ʒʷ4�ɪŝǤB¸Ǒ2ƞÆ�-�H˧ǥB 100%àȕĊɣ1U

u�[�.����/��ǩʕL!H��I2E*-�ŝǤ4ƄʔLɥþȞ�ɥȭǫ�ɥ

ȭȂ�\���1Uu�[�2Ʊ�ʬƟ�-���/!H� 

� �4ĥĪ.4ˋ˧ɔ25�¥ģɖBď>I-�H��I2Ɯɓ!H˨ɶŉ5�¥œ¸Ǒ

CĶĈ4ǵʝɞ.�H����'ǵʝɞ5�ÜȱƍƼ4¥ģɖ2ʺɇ.�I6�ĶƎ�F

ʣÚ!HEGB�Ʈ2Ń�˧íLʣÚ!H�/�.�H/���ņˡ2��4ɦǬ¿ß4

˴ĕˋɑg�j�.5�ˣ4ɦǬ¿/Ǣ;-�Ţ˗ 3����Ƀɉ�-�H/��� 

 


ɍč/4ʺơ2EHĥĪ4àȕĊɣUu�[�«Ǒ 

� �Ƭ.��4Ț.5�Üȱ/ɍčLŋ2ʺơ!H�/.�ŝǤ4āÚLŊƳ2�'��

Yi���Ȟ˧«ǑLŖ˖�-�H�>'�ĳòÇǎ2E*-�Uu�[�4|�\c}

q4ņ˷Bɲ*-�H� 

� �F2��Yi���. ʧ!HâLʞ�'A2��F'1SP�ry�\�Ūʄ�I

E�/�-�H�ȒĤ.B�|�\ƶ2�ĥĪß.ǵʝ�ãI1�â2+�-5�ŝĮL

/��-��U`˧í�/�-ʛĲ�I-�H�+>G�ɦǬ¿�ˋ˧ɔLàÜƼô��˧

íŝĮô2E*-ŒÚ�I'��>�>1ƎǮLÄ�1�F��F2�ĥĪß4˨ɑʐƧ

Bɲ*-�H4.�H� 

 


Ń�-ñȐȠ1ĥȖ4àȕĊɣUu�[� 

� �ɪŉŨȗ4˧íœĲ2+�-B�¥ƽȠ25�ĥĪß.ȕȖ�IH˳íȞ˧/ķ˟Ø
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Ȟ˧4Ƭ��ˁ�4Įƍ.ȕȖ�IHUu�[�EGB�Ń�1H/ʉɁ�I-�H�%

4ƶ2�ɦǬ¿5�%4E�1Ń�˧í4��mqL�04E�2ŝǤ2˅Ö!H4�ǩ

ʕ�1�I61F1��%�.5�ɦǬ¿ƍƼ4¹ȱ/�-�ĥĪ.4àȕĊɣUu�[

�/�%4ŝǤ2/*-4��mq.�H��Ń�Çǎ.ñȐȠ2�/���/�ȦǕ/�

I-�H� 
 
��Uu�[�c}q/àȕĊɣUu�[�4ŝĮô�˼ BW śȔİȩ�c�qR

mqY�q˽ 

BWś2��HàȕĊɣUu�[� 
� c�qRmqY�q4x�p���T�o���]˼BW˽śȔİȩ2��-�z��
�]Lɲ*'�>"�}T�r��ǣ�F�BWś4ĥȓȠȊŹ��ɪƂĭ�ǝċȠɢƸ�
ȖǑ4Ƃĭ10L�ʋ��ʍƲ�-�'(�'Ŷ�rQn2��H�Uu�[�c}q/

àȕĊɣUu�[�4ŝĮô�2+�-�dTvU�hǣF�FʍƲ�-�'(�'� 
ȒĤ�BWś2��H�àȕĊɣUu�[��4ëč5�17˻.�H�þĿíȞ˧5�
I�Fũȁ21*-��.��ILɴ�Uu�[��Żɶ21*-�H�2020Ţ25àȕ
ĊɣUu�[�� 38˻:�%�-�50Ţ25 86.4˻�ȦǕ/�I-�H�%4¥.¦ɶ
1˧íǺ/1H4��ķ˟ØȞ˧/˳íȞ˧.�H� 
� rQn4˳íȞ˧4Ⱥĥǅ·5�ĥĪ2E*-Ȟ˧�o�c��2�1GǎŜ��G�

Å�6�õ4Ƭ4ś5ĵ��BWś5�I>.Ŕ1�*'�ķ˟Ø2˘�-5ù4Ƭ4ś
�ĵ���BWś.B�%4�o�c��5�H� 
ɩĒǶ�45rQn.4àȕĊɣUu�[�5�Ķø�Ì¯�ŝǤ2E*-Ɠʟ�I-

�H�/.�H�ɉøâ��Ì¯/ʯŉ2EGɲKI-�H�%4E�1�/�FŝǤU

u�[�/�KI-�H� 
 

ɦȅȍú/˧íɦșô 
¶ê5�rQn4˧í4Æɑ5�ɦȅȍú.ɲKI-�'�¶ê5�Ķ�1¹ȱ4Ƭ��

˧íLŃ�ñȐȠ2ȕȖ�-�H/ȓɽ�I-�'��>.B�Ķ�1ěĶĶƎ��>(

Ǟ*-�H�1990Ţ4ɌKG2��4Ǔʹ��Ķ��¬+4ȓș.ĳK*-�H��+Ȧ
5�%���ɒè�I'ŝĮ/��45�ñȐ�Ɓ�1*-�-�H�/��ȋǭ.�H�

¬+Ȧ5�EU �ƕŮ�-�G�%I2»*-�˧í�ĠİLʦ�-ĆŬ�I5 A'/
��ȓș�F.�H� 
ɦȅȍú�Fɦșô2ȳɲ�-��'A25�ƫ��ʛĲ4�Xtf�/�ƺɌ˲Ň�

˧íLʜ�¹ȱLɦș2˄;H/���/�ˌɶ.�H� 
%�.�EU �ČĠ2Ő�-ƗµLá��ɦșôL�Ġ4èŧ2ÚIʰM.ɝ�1�I
61F1�1*'�˧íɇɒ/��45�ɦȅȍú.�H��ĬǁȠ2ʐƧ�Żɶ1B4

.�H�(�F�őǆȠ25ˋ˧ɖ�ʴ˧ɖL�ȡ�šȿ2Ä�H/��±ɍ?L+�*
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-��;�.�H/��ǐʀ�1�I'� 
�4 EUƗµLć��rQn.B�ʎB�ɇɒ4ɂȓɞ/®Ǹ!HǗç�¡�FI�ɇ
ɒ4ɂȓɞ�Ä�¯/®ǸL�-�ʺɇ2˘!Hǅ·LƞȰ!H�/�áǆHE�21*

'�����%I�Űä5�>�ʻŖ�1�*''A�ȒĤ5�ɇɒLÄȗ!H�/2˘

�-ʐƧ!H�ʺˆɇɒɸèŤ�ʄə�I'� 
 

àȕĊɣUu�[�4Ȟ˧`eq 
� àȕĊɣUu�[�4Ȟ˧`eq5�ȕȖ�IH2ŷ*-ƒɳ�ʻŖ��Ń�1*-D

��%4�/L3F*-��àȕĊɣUu�[�Ǯ�˼ EEG˽�èŅ�I'�EEG .5�
ôȭȈƩșǆ4Ȟ˧/5ȍȺ�-�àȕĊɣUu�[�LƢƠ!H�/.�˔ƽȠ25�

àȕĊɣUu�[��Ń�1H�/LȦǕ/�-ŒÚ�I'� 
� 2012Ţ4ǟˠ.�ƮŁ4Uu�[�ǺEGB�àȕĊɣUu�[�2EHȞ˧4Ƭ��
Ń�1H/��ȋǭ�á-�-�H� 
 

àȕĊɣUu�[�4ɇɒƜɓ 
� àȕĊɣUu�[�4Ɖî�ȞŖLÉʻ�'ˌɶ1ɶɊ47/+��àȕĊɣUu�[

�4�ɇɒ:4Ɯɓɚó.�H�ɇɒLůô�1�I61F1�/�25�%4ʝȗ5�

ɇɒ4ƍƼɞ�ƢƐK1�I61F1�� 
� Å�6�ɇɒ�ŭ��ȕȖ�I'˧íLǳ#1�/��Įč.B�àȕĊɣUu�[�

2Ɠʟ�'¯')2�ŃŅąÚLÊʇ�1�I61F1���4���5�Ɠʟŉ4ŃÛ

ſLȯÊ!H'A2ȗ�FI'�%4ɏǈ�ŝǤ4Ɠʟ�Éʻ�I�ɉ 50˻�Ì¯Ɠʟŉ
2E*-ʞKI-�H�ˑɲ�F��ˏLÎGC!�1*-�H4.�H� 
� ʜĆÇǎ5�%I&I4Çǎ5�%4ŒÚʝȗ4¾ǹ2/B1*-�Ţ
ǹŔ!H� 
�����ŧʌŅ�IH/ 20 Ţ˗Êʇ�IH'A�Ɠʟŉ2/*-5Ƽç/1H�ˑɲ
B>'�%4�e\LɿɁ�C!�1H� 
 

àȕĊɣUu�[�4ʘƔˏę˰�  
� ɇɒ4ɂȓ¹ȱ5�EEG˼FIT)2E*-ʜ�Ć*'àȕĊɣUu�[�4<=ÛˎL�
˧íŝĮ2ĲH��4ʜÏ/ĲÏ4Ŝ˱��ʡʏˏ/�-�ǵʝɞ2âˋ�IH� 
� EEG2E*-�ŰäƃŅ�-�'EGB�ĵ�4àȕĊɣUu�[�Ȟ˧ƍ�Ūʄ�I
'�ȒĤ�rQn4˧í4 25˻2>.ʿ�'�%4ɏǈ�ǵʝɞ2âˋ�IHʡʏˏ4ı
ï��ę˰/1*-�H� 
� �F2��4ʡʏˏ5�ĠˡȽª.Ƌ*-�HĶ¸Ǒȿ5Ù˝�I-�H��I5�Ġ

4˗ƜȠ1ɴð/ɷ1�I�EU 2��-5ĺ>��1��//�I-�G�����.
ʕʒ/1*-�H� 
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ŝĮ���O�Lȗ�'àȕĊɣUu�[�4ŝĮô 

� %�.�°Ŷ5�EEG4ǉɍ?(�.51��àȕĊɣUu�[�Lȍɦ2Ĳ*-��

�/��ò��ı�H/ɾKI-�H�Å�6�àȕĊɣUu�[�ɍč��Uu�[�

ʺȤLÂ*-�ŝĮ2á�-���/���/LCJ�/�-�H� 

� 2012 Ţ25�àȕĊɣUu�[�4ŝĮ���O�1�p�4ŒÚ2EG�àȕĊɣU

u�[�4ȕȖɞ5�ŝĮ2ȧƜʛĲ!H�/�.�H�EEG4ǉß.ʜ�Ć*-BF�

H45��e\�Ŕ1���ŝĮ2ȧƜʛĲ!HĮč25�ǢʭȠ�e\�Ķ���%�

.�ɴįȠ2���O�L+�H/���/21*-�H� 

� ŝĮ.4˧íʛĲÇǎ5��1G��*-�-�H�%I5�˧íɦșô˼Ȟʴˋ˧â

˥˽2E*-�ŝĮ2āÚ!HȞ˧«Ǒɞ�ı�'�F.�H�/GK��àȕĊɣUu

�[�2EHȞ˧«Ǒɞ4ıï�ɯ����IB�ƤɀȠ2ƄĞ�I'�/.�H� 

� àȕĊɣUu�[�Ȟ˧«Ǒɞ4ŝĮāÚ5�ƮŁ4Ȟ˧«Ǒɞ2/*-5ę˰/1H�

ĉ�-Ȟ˧ñȐ4Ɓ�ɵȂCȭȂ4Ȟ˧EGB�àȕĊɣUu�[�4Ƭ�Ń�ȕȖ.�

-�HĮčB�H�+>G�ƮŁ4Ȟ˧«Ǒɞ5�ɎĚ�-D�1�«ƅ21*-�H4

.�H� 

 


�Z�ycoP��ŝĮ4ˌɶſ 

� ķ˟Ø�˳íL¥ź/�'rQn4àȕĊɣUu�[�25��Z�ycoP���ˌ

ɶ.�H���.���Z�ycoP��/5�ķ˟�ȆF1��˳�đ�1��/��

/�2�%IFLɴ�'A4Ȟ˧Ŋˎ4�/.�H� 

� ȒĤ�àȕĊɣUu�[�L¥ź2�˧ íŝĮ:4āÚ�ı��Æɑˎ�ı�H�/.�

˧íʛĲÇǎ���*-�-�H�rQn4Uu�[�c}q2/*-�ʥòƶ˗�CO2

ƚáˎ4˪�F�}�Zc~�1YeȞ˧5��Z�ycoP��/�-˩ş2ˌɶ1ų

ë�ƽŴ�I-�H��%�:4Ɠʟ�ʻ>1��1$1F6�¶ê4Ķ�1YeȞ˧ƍ

4ȷÒƶ˗5�Ţ˗ 8,700ƶ˗.�*'42Ő���Z�ycoP��/�-4YeȞ˧

5�Ţ˗ 1,000ƶ˗ȴŧ��Żɶ1�'A�ʄÑȷÒȐ�¾��«Ǒſ�¾��F.�H� 

� �4�Z�ycoP��2+�-�àȕĊɣUu�[�/ʺò�'ű.�YeȞ˧� 20

Ţ�30ŢȷÒ!H�/2�Ɠʟ�Żɶ/1*-�H�ŝĮÇǎ/5�æ4Çǎ�Żɶ/1

*-�H4.�H� 

� ȒĤ��àȕĊɣUu�[�Ǯ�˼EEG˽4ƣǜ2˘!Hʕʒ�ɲKI-�H�%4Ŷ

ø5��Z�ycoP��ŝĮ2˘!HB421*-�H/ɾKI-�H� 

�   

	�ɦǬ¿Üȱ2EHˋ˧ɔ4àÜƼô�˼ ɦǬ¿ÜȱʺȤ BW śƢˈ�c�qR

mqY�q˽ 

                                                   
1 ŝĮ.ĆŬ�IH˧í4Çǎ/�ņˡ4Ȟ˧`eq4Ŝ˱����O�4˱5 1�ƻǡ2˧
íĆŬƍ2��HšĦÇǎ/ʜĆè.ŅAFI-�HÇǎLĬ2ɁŅ�I�ĳò!H� 
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rQn2��HɦǬ¿Üȱ 
� rQn25�ɦǬ¿�ɎĚ!HÜȱ˼ɦǬ¿Üȱ˽��H�ɦșô�àȕĊɣUu�[

��àÜƼô�/���+4o��5�ɦǬ¿ÜȱʺȤ˼VKU)2��-�ʽĀ 15Ţ˗ɕ
ŋ2ĆGƑ*-�'o��.�G�/GK��Üȱ4ƫʄ�àÜƼô+�-5�ʽĀ 8Ţ
�F�2��-��*�G/ĆGƑ*-�'o��.�H� 
� rQn2��HɦǬ¿Üȱ5�150 Ţ˗4ºɒ��G�%4þĨ5�500 Ţê4�ɦǬ
Lɲ*-�'¥¢4ˊŝ2�*'B42˂H�¥¢4B4.5�ɎǷǲò5ȑƤ4B/.

5ɲKI1�*'��ɦǬǗLƖ*-�'ɦșˊŝ2��-�ɦǬ¿4ɎǷQ�}��Â

FI'� 
� Üȱ��*�G/ǓɅ�IH45�19¢Ɉ2ÚGȖǑ˫Ĕ�ʥ�*-�Uu�[��Ż
ɶ21*-�F4�/.�H�Üȱ4áʟɞ4ʽøƦ5�ɦǬ¿.1�I61F1��150
Ţ4˗2�Üȱ5Ë˯.��ÍȖ�2���ɎĚȠ2ů��/��Q��d��ŝǤ2Ņ

Ȫ�'� 
 

ɦǬ¿Üȱ4ȱ¹ɎǷȠųë 
� ȒĤ4ŝĮɎǷ2��-�Üȱ5ŃŅȠ2�ĥĪ4ÇÏìʹ2ʚȎ�-�H�Üȱ5�

ŝǤ4ȕŁǗLÊˢ!H'A4ɍɘ.�G�¯
��ƨôȠ2B�*�G/ȕǲL!H'

A2Żɶ1�ʙ�b�{eLƞÆ�-�H�'/�6�Uu�[����Ǧʾ�®ʷ�˧

ʊ10.�H� 
� Üȱ�ŸHçȢ5�¢ȜȠ1ǌūŝĮ2Đ�ĆFIH4.51��ɦǬ¿2ƌHE�1

±ɍ?21*-�H�'/�6�ţȶġCȱ¹Q�}�4ƧÑ2ÄKIH4.�H�90Ţ
´êø�ǤĚô4ǯ�ʃI�]��x�ô�ʥ�G�ˏɱûǙ�ʥ�H¥.�ŝǤ��ʵ

4ǳI.�ȕǲ4Q�}�Lɦâ')4B42�-���/��ǳI�ʥ�*'� 
� VKU 5�ʺˆè4ɍɘ.�G�����2ǁˈ��G�%I&I4ś�/2Ƣˈ��
H�ȒĤ�BWś2 1834¹ĖÜȱ��G�rQnÛĢ. 1422�H�ĬǁȠ1Ǒóâˍ
5�˧ǥ�Ye�a��Ǧʾ10�¦.�G�����ŝǤ˶ʫĮ�ÜÝ®ʷ�Q�j�

umqĜɖ«ǑBɲ*-�G�ÛĠ.4ˤȗ5 25�¯�Ĳ��5 1600Ô���.�H� 
� ɦǬ¿Üȱ5�%I&I4ĥĪ2��-�%4Ĳ���qm� 102ÚH�Þ¿Ƞ25�
˧íÆɑ5 50˻�Ye5 60˻�ȇÆɑ5 60˻��Ǧʾ 80˻��Ǧʾ 24˻4ŝĮcTO
LƖ*-�H� 
 

Uu�[�c}q/ˋ˧ɔ4àÜƼô 
� 2011Ţ�̋ ˆƤŦ�ɥþȞ2ɫL�*'�/.��I>.þĿí.ʞ*-�'ĵ�4U

u�[�LɴK1�-51F1�1*'�/GK��ùrQn5Uu�[�ǵʝˎ�ĵ�

��õrQn4ǾǪ1Uu�[�Lʼ9˸ģɖ5+1�*-�1��ŝǤ5�ùõ˸ģɖ

4ƫʄ2ĄŐ�-�H'A�BWśL5 A/!HùrQn5�ɦâ').C*-��1
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�I61F1�� 
� ���'ɢƸ2��-�]��x�ô4¥.�20Ţê2�ưĲ*'ˋ˧ɔL�ʜ�ƌ!
/���ɦǬ¿Üȱ2EHˋ˧ɔ4àÜƼô/��Ȓʗ�ʥ�*-�H��  
 

Uu�[�ɦșô4B/.4ɦǬ¿Üȱ 
� ɦȅȍú.�Hʴ˧ɔ�ˋ˧ɔ2B�ɦșô�ŒÚ�I1�I61F1��ɦǬ¿Üȱ

2��-ƍƼ!H45�ˋ˧ɔ˼¥ģɖ/¾ģɖ˽.�H�����ˋ˧ɔLƍƼ�-�

H�F/�*-�ǵʝɞ/Ĺɉ�-�Hʆ.51��%I/5â˥�I'�œĲLƔ�B

��+4¹ȱ2E*-�ǵʝɞ/Ĺɉ!H�/21H� 
� �4œĲǟˠ.5�²4 100¶�4œĲǑɞ/Ƚč!H�/21H�����ŝǤ4¥
25�ɦǬ¿Üȱ4˧ǥL�˸�-B+1�'��/��ǵʝɞB�H� 
 

rQn2��HUu�[�c}q 
� Uu�[�c}q5��àȕĊɣUu�[�4ŒÚ��Uu�[�4ñȐô�ȩUu2

EH�Uu�[�ʬƟ.�H�Þ¿Ƞ25�i���CxQWYe��Ǧ�F4Ye�ȝ

4xQW�e�ŉŨ4ȕa�10Bȗ�FI-�H�ƿçȗǄL¥ź2�ƾʢxQW�e

4ȇ˧Ãȗ˼`dTu˽BɲKI-�H�Üȱ�`dTuƭʄLʄə�-Ȟ˧L��Áȇ

LȖǑCŝǤ2ƞÆ!H�/�.�H� 
� Uu�[�c}q4�þé5��ŃŅ�-��Ń���Ȕİ2ˋƆ�'ű.Æɑ!H�

/���/.�H������ILàȕĊɣUu�[�4Uu�[��m\e.CH�/

��45�ɬɳ4ˮĪ.�˩ ş2˦���'(���4�)�ŃŅ�/��ȃ2��-5�

BW5�˸�Ǧǻ2�H� 
 

ŝǤāï2EHUu�[�c}q4ïʸ 
� ɦșȽªLÉ!'A2�ɇɒ4ɂȓɞ5�20Ţ�/2ƹƫ�I1�I61F1���4
èŧLçȗ�-�ɦǬ¿��ɇɒ4ɂȓǗLɦF4B42�E�/!H�àÜƼô4ò�

�ı�-�-�H�ˋ˧ɔLàÜƼô!H�/��/�J.5�ŝǤ�áʟɞ/�-āț

��Uu�[�c}qLïʸô�#E�/�-�H«Å�ɷć�FIH� 
� Å�6�Ĵˈ4Ķ�1Ɠʟ¹ȱ�SP�r}N��LÂJ�/!H/�ǌū¹ȱ4Įč

5�çȢ�Ĵˈ4Ɠʟɞ2ǳIH'A�ĥĪ4¯')5ĄŐL!H������4SP�

r}N��L�ŝǤáʟ.ŝǤ�āț.�HE�2!H/�ʠƉ!HE�21H�ɦâ4

B4/ȓɽ��OQp�oPoP�ȕ>IH� 
 

ɦǬ¿Üȱ2EHĥĪ4ÇÏìʹ 
� ɦǬ¿Üȱ.5�ąȢ4 80˻�ĥĪ4Ǒɞ2Ō�ĜHE�1±ɍ?21*-�H�ĥĪ
Ǒɞ2¡�FI'±«2EHąȢ5�ȵˏ/�-ɦǬ¿2ƌH�%4ȵą5�ţȶġ�ł
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ǋ�ʾʨ�˶ʫĮ�ÜÝ®ʷ����/�*'�ÜȢȠ«Ǒ2Ɠʟ�IH�/21H� 
� ���'ÜȢȠ«Ǒ4ĵ�5ʤŀ«Ǒ.�H�ąȢL��HUu�[�«Ǒ/ɍ?čK

#H�/.�ȵè��ȨǠ.�H�ȵˏ5�ȨǠŶ2ʏȵ�IH4.�Üȱ4ʙƤ2/*

-5Ƽç/1H� 
� �4E�2�Üȱ2E*-�ɦǬ¿�ąȢL���ĥĪ4ÇÏìʹ2ʚȎ!H�>'ŝ

Ǥ4ȕǲ4ʢL��-��/���/5�ƤǬȠ2Bȱ¹Ƞ2B˸�ʌȬ�I�ʈÇ�I

-�H�°�rQn5ȱ¹4ʬƟƽ.�G�àÜƼôL/��'âƥĨceo�2E*-

C*-���/���Ķ�1ƘƋLɲ*-�H� 
˼¥Ř˺ĸ˽ 
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5.� w���[ÜŊ1ɲȵ  

 

w���[�	ʨʾȾ1ÞÖƴú/ĊGȸ>ɓǜ»ÖȜ�O��g���S�\�
  

ɻŜ˙z�R�a�n�R�Ǖ˒O��g���S�\ɓǜ»ÖȜ� �r�b��˓ 

OouQ`�˙n�cl��a��N�kǕ˒Tr�Y�^�_�g�n�ʌǅŉ˓ 

ʚɯ˙ǚȁƂƫǕ˒MIT Energy Vision GbR) 

ƧƬ˙2014Š 1Ƴ 28Ƨ˒ǭ˓üë 

Įƈ˙O��g���S�\ɓǜ»ÖȜ˒u�n�sQT�O��=O���NQ��˓ 
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ȾLɓǜ»�ǹŴ�H,�«<+ĶƉ1ʾï¶Ȝ,ĺȲ�*�$�Ň�M��ŶǼȉ/�

Ǟȉ,�ǴǼȉ,�/ʳÅ�.�+���ħĪ1ɓǜ»1ÖȜ8ĺȲLĴ�H,���,

�ʌ�H,���,/.H�%�FʾïÂȻȾ�ʨʾȾLǹŴ�H,��12ʩɣ.�,

+���Ň�MLǹŴ�H,���,+��@&JM�ʨʾȾLǹŴ�H,��Ň�M1

ȡõ���H1+��Ƥ+2ĳ��·5��Ƥ+2Œ.�.H�ĳG���Œ.�.HƤ

2�,FI.�E�/�@&JMƆ�<��ǻĦ1ʨʾȾ1ƈƴǋ2 RWE� 80ˑ�10ˑ
�ɓǜ»�ƈƴ�*�*�ǒG1 10ˑ� IT1ǖʲ¶Ȝ�Ƒ'*�H� 
� �I2ʾǗLĳ'*�Hʫ+�0�%�F RWE 2ʨʾȾLƑ'*�H�FŪ�M+��
"IĊFI&A�,�Ň�M@ĊFI&A�Čɐż�
H� 

 
˒�Ŗ˓ʳʛ�*�Ɍ��$�1��_�xc|�uQh��(<GʨʾȾ1ƈƴɋ,ő

ĳǅɋ,��12�ãGʼ�I*�H,��Ŭ+Ǽɧ�*�HM+��-�"IL/.'

*�H1� RWE +
'$G,���&F1ÖȜ�M%'$G�IT ǅɋ�M%'$G�,
��ʨʾȾLU~��n�*őĳG�H,���,+��˛ 
 
˒a�n�R�˓"�+�0�Ĭƹȉ/âʼ�*�<��"1ʾïɓȂú1ſģ,��1

2�«<+ʘʾɀȾL@'*�*�ĨȐȼď�*�$@1Lâƞ�!*�ɓȂúLʜ?*

��,���Öǐ.ĊŨLʜ?*��,���,�ȏǉ.M+��-�$%ÀȀ�*�H

ǋç,��12 20Š
'*�20Š�,/ưƣ�*���%�Fƣ��¥ǅɋ�ɓâ+ʨʾ
ȾLƈƴ�$�,�'*��Įď/2�ƈƴ�Hǋç�ǹŴ�Hǋç�
H,���,+



 29 

��
,ʾïɓȂú1@��(1ſĕ,�*�ǻĦʨʾȾLȬǼ�ƈƴ�*�H,�J��

®1¥ǅɋ�ʨʾȾLÀ�$�,��,�/�À�ǋçL�'�G��.�,��.��

"I2ÀȀơ,��1LƊ'*@F'*�%I+@ʨʾȾLçȀ�*@F'*E�� 
 
˒a��N�k˓«�(1ʦʰ+�0�ʾï1Ǿǿ,�ʘʾ�ʨʾȾ1ȬǼ�Ğ(ȏ1ʦ

ʰ,�*əʾ,acl�_�xc�ʾï1őĳG/ʳ�*2oQk/��*@Țņ/ɓȂ

ú�I*�H�őĳGǅɋ2 100±�
H��JM.,�J�B'*�H� 
� ʾïÂȻȾ/ʳ�*2�(��
G<!M��ɚ�*$��MBH,��12Ĥǖȹǥ

ȉ/ďǼȉ+2.��%�F�(1ʘʾȾL"I#I�(1¶Ȝ�ƈƴ�*�H� 
 
˒�Ŗ˓ħĪǷĂ+�E0˛ 
 
˒ǚȁ˓ħĪǷĂ+�� 
 
˒a��N�k˓ħĪǷĂ1ʨʾȾ1Ľɾ/ʳ�*2��(@ɝȥ�
G<��@&JM

«ƈƴ�*�H¶Ȝ2�ǋçLƉƙ�$�.�+���Ɖƙ�,�*@ˎ��ʬL6'�

�*�<$�JM.ǞŰŉ/,'*2��­¥/.G<��-�BG��1
H­¥+�

0� 
� "1ʨʾɀȾ/ʳ�*2�ʨʾɀȾ1ƈƴǋ/ʳ�*2��Ƨȏ1 BW Ř1ȬǼŮƈ1

Ƥ+ɲ��ɱLɌ�<���Ĭƹȉ/ʨʾɀȾ1ÀȀǋ/ʳ�*2Äǃ�
'*�ɚƚ1

�+ɸƠ�I*�*�"1ȭĢÜ+�I*�H1+í,ǌɐ�*�<��Ȉʾ/ʳ�*@

ɓȂú��'�GɚKI*�<��-�Ǒčȉ.ɏƮ+ĶƉ1¶Ȝ1ĶĩȈʾ�Ū�¹Ɇ

/
G<��ƣ��ʾïȈʾ¥ǅ/ĆÔ�H,���,/2�ū$Gë1µǅ1�cZ�


G<��«ƧȈʾ�*�ƨƧĳH,���,2�ƨƧ1Äǃ2śĮ/
G��ȚŅ/.

H��ţʚ�$Ȉʾƈ2 15Š�20Šõ��.�I3.F.�+���śĮÄǃ,��12
ĴK'*��,���ȹĝ�1�cZ�
H�%�Fɓǜ»1¶Ȝ,��-@ƭʚ1µǅ

,Đ�E�/ƭʚ1ȹĝ�1�cZLʀ'*�<�� 
 
˒a�n�R�˓ÞǾČɐTr�Y�1ŐÔ/E'*�Tr�Y�śĮ,��12Ķ��

ĴK'*�*�<���ǻĦ�oQk1ƚǜ1�+@Ķ��ɽɹ�I*�H�,+�Ķĩ

Ȉʾƈ+y�ZƬōŸ1@1�
HK�+���ūˁ1ȡɚƶ1Ȉʾ,�*�-I%�À

'*���,��1�ɽɹ�I*�<�� 
 
˒a�n�R�˓¦(ȏ1ʉě�-���śǖ,�ɓǜ»��-���ȏǉ1@,/ÞÖ

ƴú�ɚKI*�H1�,���,+����I2Ó1ɻǪ1ÜŊ+%�7ɵƨ�*�Ʌ

Gʖ�/.G<���ɓǜ»�ɓâ+ɪȄ�Hǋʴ+��ɓâ+�JM.�,L(�'*
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��,��ǋʴL@'*�Tr�Y�1ńŅÂȻ,"1Äǃ1ńŅż/ʂǸ�*���"

�*ǗÊÆÕ,��ɓǜ»1ɓȦ�"�*"1ħĪ1��jn�ħĪ1Ȧħ��jnLǈ

Ȯ�*��,���Ǿǡ1ʉ,���,Lɩ'*�<�� 
 
˒a�n�R�˓�(ȏ1ʉě,�*�ÞÖƴú/EHȏǉLʠƄ�H�,�áƻ*�H

1�˛,���,+���O��g���S�\/ʳ�*2�ɻǪ1�+ɱ�*�<���

ɱ�.�'$�,,�*��1¶Ȝ,��12ȟŗ1ë/ɭȦ�I*�Ʋä/ƣ��T^

Ěė�T^ʾïLŐÔ�*$M+��"I,ĐƬ/�®1Ȩ¤ȑƉ@T^ʾïLá�*�

H,��Ȩ¤�Ȩď�ʌ�*�Äǃ,��12�ǣʆɋ/,'*��jn/
HƤđ/Ȉ

Ŕ�$G,����/ɓȂú�Ȩ¤1E�ôƽ,��1�ǻI<�$��r�b��,�

*2�Ȩď�+*�
<GĜ3���,+2.���ɓǜ»,�*2ɓǜ»��1¥ǅ/

ĊGȸ>ſɉ,�*�"1E�.ȏǉ�ÄǃLń��H,��ȏǉ�
'$1+Ĝ3��

�,+
'*�
,ǽİ/ō�*śǖ/ō�Hſɼ,��@1��ɗǾ�*�*�<$�

�+/
'$�1ſɼ�ȟŗ1
,/��F/Ūú�I$,��ˀŞ/�blP{.ȈŔ

�
G<��"I�F�ƣ��Wc1^bSr+���I/EHȈʾ,ʢʷ�ħĪǳÂȻ

Lļ?$�,��I/ʳ�*2śǖ1Ƥ�F@���ĈŸL@F�<�$���1ɜ/ʌ

�'$�ȇƣ��¥ǅ+��1¥ǅ�ƣ���Ň�MLǹŴ�*Ƅð�*�G<��«ű

ƣ��¥ǅ/E'*�ɓǜ»/ƣ��Q�z��+�*�Q�z�1ƣɭ+ħĪ1µǅǡ

õ�Ǿǿǡõ�ɚKI�µǅ/,'*@Ķ�.��jn�
HK�+��ʨʾȾ/(�*

2ǻĦőŦǶƁ+2
G<���ĶƉ1¶Ȝ�¨ǦLʱļ�<�$��"F�
, 1˔2Š
�F���H,ɩ�<��Tr�Y�Ǿǿ/ʳ�*2�ħĪ1ʿɣ/Ÿ�*�ħĪ+ȈŔ

�*��<��"I/Ÿ�*�ƣ��ƍʇLɪȄ�*�G<���ħĪ1ʿɣ/�ji�

HŬ+ǾǿL�*���,+�ħĪ�}�+1ǗÊÆÕ/@ʂǸ�*��,���,+��

ɓǜ»1ȣé�1��jn,��Ǯ��1¶Ȝ�çȋL��H,���,/(�*2@�

Œ�ů$.�I3.F.��|�c/�H<+/2�ƭʚ1µǅ/��*@Œ�ů$.�

I3.G<!M��ɓǜ»���jnLċ�H1/2�@�Œ�ů$.�I3.G<!M� 
 
˒a�n�R�˓Öƴú.1�ǖĝú.1�,��ʉě+����1¶Ȝ,��12Öȉ

.ʇƹ/E'*(�FI$¶Ȝ+2
G<������¶Ȝ1ŬƁ,�*2ǖʲ1ŬƁ+


G<��Öȉ.�ʬL(�'*@�ǖʲ¶Ȝ,�*��I2oQk1ǞŰ+"�.�I

*�H1+����1¶Ȝ,��12ƭʚ1ǖʲ¶Ȝ,�*1�cZLɏʀ'*�G<�

�����ɚƚ�ɓǜ»�áʇ�*�<�1+�"1ƚǜȉſđ,2ź�Lµǅ/ĈƩ+

�H,��Ķ�.��jn�
G<��Tr�Y�azn,��12Ǥ�l��+ɢďȉ

+���ILʜ?*��/2śǖ1Ćñ�Ǽɧ�ŷɣ/.'*�<���1Öĝµǅ�Ö

Ȝ/ʳ�*���(�1Ȝ¶ɸǀ�
H1+���oQk1śǖ2Öȉµǅ/ō�*ǔʑ

ȉˎ�ÇˇLț�*�H�ɓǜ»1¶Ȝ�Tr�Y�¥ǅL�H,���,2��Ň�M
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LǹŴ�H�,/Ķ�.��jn�
G<��"@"@śǖ�Çˇ�*�<�1+� 
�1¶Ȝ2�¦ª1�r�b����*����ȍǀŮ,�*ɓǜ»1ƚǜŉ,¦ª1

śʯ,����u�+
G<�1+�ƭʚ1µǅ,ʡ'*�ɓǜ»1ƚȪ,��1LɖǬ

�ĈƩ�*��.�I3.F.�,���,+�Á�3ĶƉ1ʾï¶Ȝ, 20Šʲ1ĺȲL
�.�I3.F.�,���,,2Ķ��ʡ�<��Õ�ǖʲ+2.�1+� 
 
˒a�n�R�˓ɓǜ»1Tr�Y�ÂȻɋ,2-�Ņɉ��"1Ůí�ʾïɓȂúśĮ

/��HŮí,���,+���"I2ɓǜ»1¶Ȝ�-���ŬƁ+ʝĝ�I*�H��

<$ȸɄ/E'*ʡ'*�<����1ÖȜ,��12ʾï1ÂȻ%�+.��Ǿǿ�F

ʃĳ<+ɚ'*�<�1+��9*1ʾï¥ǅLȾɇ�*�H¶Ȝ+
G<�1+�"�

��ſĕ+ɓǜ»1ÖȜ,��12��1ɓȂú�I$ʾïśĮ/��*êǫL��*�

ħĪ+sRtR�ȖɼLə�*��µǅ+
'*�Ȩď/EHśĮ1ȈŔ,��@1L�

'�Gêǫ�*���"M.ʩɣ.¶Ȝ%,ź�<�� 
 
˒a�n�R�˓×ȇȏ1ʉě,�*�ɓǜ»�Tr�Y�ÖȜLƑ(��jn2,��

�,,�ÞǾČɐTr�Y�,1ȈŔ,1ʳÅ/-1E�.ŮíL@'*�H1�˛ 
� Ķ���(1�Q�n�
H,ź�<��< �Tr�Y�ƚȪ,�ȹǥ/ʳ�HȦħ

��jnLîá�ɓâ/OZlP{/¬Ô�*��H�"I�F�ÞǾČɐTr�Y�1

ÂȻ/,'*�ŷɣ.âƞúLhQ�Zn/ʜ?H�,�+�H�"�*ʨʾȾ�<$W

cÂȻȾLɓâ+@(�,/E'*�ħĪ1ʿɣ/¿!$�Ƌɛȉ/ŷɣ.ƍʇ�ǡõL

�*��FIH,���,+�� 
� ±�+��ʉě���<��˛ 
 
˒Ƈȁi˓śƚ,�ɽ¶+ĵƟ1ſɤ�íI$G�$,��ÖȜ1ǡõ2Ìǩ�H1+�D

��˛ 
śɽ¶+ĶƉ1ʾï1Ƒ'*�Hʨʾ,�1ÆƴL�"M./Ż�.�*��1+2.�

��,�'$E�.ĵƟ1ſɤ,�śʯ1ſɤ,1ʲ1ɸƠ2-1E�/.H1+�D�

�˛ 
 
˒a�n�R�˓��1\�c+��<�,��I<+�JM.Ǜɽ2��9*Õ¶�ɔ

+ɚKI*�H�šʝ.�,/+�0��JM.ěˈ���'$�,2
G<!M�ɓǜ

»/��HTr�Y�¥ǅ1��jn/ʳ�*Õ¶�ɔ+.�I*�<��@&JM�ƣ

��¥ǅLɚ�,�/2��JM.�cZ@
G<���"1�cZL�'�Gɵƨ�$

��+Ǜɽ�*��.�I3.G<!M��"1ǛɽL�H�ʩɣ.[��|+
Hȍǀ

Ů/2��9*1ɓǜ»1ƚǜ[��|1°ɞL�I*�G<���ˀŞ/ʙƨż1ˎ�

ɽɹL�*�<���I<+1,�JÕ¶�ɔ+.�I*�<�� 
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˒Ƈȁ˓oQk1®1 5�ªB 10�ª�F�1ɓǜ»+�șȐǶƁ1,�J2-�.'*
�H1+�D��˛ 
 
˒a��N�k˓Ƞɓʏ2�ÖȜ1ɭȦ/_��n�H¥ǅL¼Š@�*�G�âƼL�

*�<���ƣ��ÖȜL(�H,��12ɢďȉ+Ǥ�¥ǅ+
G<�*�ɭȦ�H$

?/2�ɚƚ1nj|�(�HɪȄ/ō�*�Õ¶�ɔ�@��2ʈƄĵƟ+ČǛ�I.

�,+�.�+�E0�Á�3 8˙6,�+K�I*�$G�ĒǛ�$G,���,�
H
,����¥ǅ,��12Ƅð�<!M� 
 
˒a�n�R�˓��1¥Á,��12�"I#I1ɓǜ»+Ƕǝ�
'*�m��
G

<����1�m�,��12��cZ�
HBGƤ+��ɓǜ»� 100ˑáʇ�*�100ˑ
ʄ´LƑ(�¦(1ɓǜ»++��"1E�.¥ǅ+
G<�1+��I2ȹǥȉ/½ɠ

1
H,�J��+�.�,���,+����1ɓǜ»2ǔʑȉʁƚ�|�c+
H�

,�F����¥ǅ�+�H,���,+��Á�3��1¯ʕ1,�J+�,�"1E

�.ʁƚȉ.»ï�.�*�ǖʲ1Tr�Y�¶Ȝ,gQOj|�*ýâÖĝ�ýâǖʲ

,��Ŭ+BH�,@
G<����JM.\�c�
G<�� 
 
˒ȘǠ˓ÂȻʫ��80ˑ�ĶƉ+�10ˑ�ɓǜ»ÖȜ+�ǒG 10ˑ�Q�g�rjn¶Ȝ
,���,+
'$��ǣʆɋ/�I3�ʤƎɎ�
H,���,%��ǣʆɋ2-��

�åƢ+ʤ71�˛ 
 
˒a�n�R�˓< Äǃ+��$%ʘʾɀȾL@'*�H,���,�ŶǼȉ/Ķ�.

ŭ˃L��H=$�+�ʘʾɀLƑ'*�H,�J�ńŶ+�H,����"I/ʳ�H

�'�G,�$ɸǀ2.���"1E�+�� 
 
˒ȘǠ˓Äǃ2˛ 
 
˒a�n�R�˓Ƞ$&1¶Ȝ2�ȇń�+���<% 10ˑ+�� 
 
˒a��N�k˓ʾǗ,Wc1�Ň�M,��12ˀŞ/ɒ�ʩ�M+��%�F�(1

¶Ȝ�Fʡ�¶Ȝ/��,��12ˀŞ/ɒ�ʩ�1+��ĵ�1śǖ��ǵ/ȖF.�

,���,�ĵ��Ĵ�FIH,���,LȖF.��<$¶ȜLĴ�$,�/ĹƜ�$

F�ʾǗ��.�1+2.��,�'$E�.�şà.ʉěL�*�*�"����cZ

�
HM%'$F�<1,�J/ȅ<'*���,��Ɋ�/.H� 
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˒a�n�R�˓ʾïɓȂú/.'$M+��-�ǣʆɋ1Ƥ2"1ſĕ�çǮ,��1

LǼɧ�*�.��ʾǗ,��12^�d�n�F�H1+�ɨIH@1+2.����

I<+ħĪ�s���+�*�$1+�Äǃ��Ņ%'$1+�Äǃ�Ĵõ�*ɓâ+ʤ

9H,��"1ſĕLǼɧ�*�Hª2Œ.�,���,+�0� 
 
˒a��N�k˓%�F"I+Tr�Y�azn1ǯ/@�ʾï,��@1L�$%Ā/

ǴǼȉ/Òʾ�*ĳH,���,+2.�*�ƀŽLʾǗ1�/Òʾ�*ĳH,���,

L�.�,��.��Á�3ǽİ�T^ʾï,���Ěė2ªǗ�ˎ<'*�*�G<�

��ħĪ1¶Ȝ�ʾǗLĳH,��ſĕ2�ħĪ+ʻȀîá�ħĪ1Q�z��Ǿǡ1ʉ

1đ�/@.'*�*�H,��,�J+�ǽİ/@��Tr�Y��<$Ķ�.ǽİ/

ňL��HĶ�.ʾï¶Ȝ81ÃŁLŒ.��H,���ſź�ƀŽLÔI*��,��

�,+����\lP�[+�0�Á�3ʾɱ/ʳ�*2+�0��J�JĴ�$G�<

�E0��I2_�xc.-/E'*+�E0��I�.M+ʾï/ō�*.�1�,�

��,+���l�^��q\�a��1âʪ+2+�*�H1+��F� 
� Ƨƹ/2ƖŝLB'*�H¶Ȝ2�(��.�+���oQk+2$��M1¶Ȝ�


G�ȨďL�*�<��cQcBc~Q��QY�c.-�Ȩď�*�<��Ƌɛȉ.Q

�z�L@'*�H¶Ȝ2 5 Ȝ�F�
'*�"1_�xcLB'*�H¶Ȝ2@',@
',$��M
H� 
 
˒§�˓ʇƹƚȪ�1ıŪ�410����8ʇƹʬL
�$,���,%'$���1ȹĝ
åƢ��ɶ1-1E�.åƢ+��1E�/.'$1�˛<$�1¶Ȝ2%I�-1E�

.ȹĝåƢLɚ�1�˛ 
� <$oQk1ǖſ1�+�ˎ�ɰÄLŴ*�H,��ɱ�
'$��-���Ȝ¶ɸǀ

+ɚKI�-���ɏƮ+��.'*�H�1âƼȺƽ.-LƝ�*Ǎ��� 
 
˒a�n�R�˓�1¶Ȝ2ƴʴ¶Ȝ.M+�0�ƴʴ¶Ȝ+¶Ȝ1ʇƹ�áʇʬ1ȭĢ

Ü+1�cZ�ʀƐ+�E0�"1ʄ´,��1L"1áʇɋ+
H¦(1ɓǜ»�ʀ�

�,/.'*�G�áʇ1åƢ,��12¶Ȝ1Ņǎ/��I*�H��ǛɽL�*ɚ��

(<G¦(1áʇÓ�ʀ�,���,+�0� 
�  
˒a��N�k˓ɸǀ/ʳ�*�VKU�oQk1ɓǜ»1ÖȜ1ʛȌȸɄ�ƟŠë/��
.'$@1+���2ƷƯƧ/ɬě�<��"�+ɸʠ�<�� 
� ɨII3�"I2�JM.µǅŬƁ�Á�3ǖʲ¶Ȝ�ªǗÇˇ
H¶Ȝ�<$ÖȜ@

Ô'*�<���<$Èª1b��p�cn@Ô'*�<���"1�+@ÖȜ,��1

2Çˇƀ�Ɇ�I*�H@1,Ʊ�*
G<�� 
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˒�Ŗ Þ˓ǾČɐTr�Y�¥ǅL2�?E�,�H,��ǻǶ+2 RWE,1ĺȲ/.H
K�+��˛ĳʾL�H,�� 
 
˒a�n�R� �˓<ǻĦʘʾɀȾL@'*�H12 RWE+���Ƞ$&2Ƿɓ/ʾïś
Į/ʃĳ�*�Hʦâ@
H1+�ǞŰ˒ÞTrǞ˓Lʚ� /Ƿɓ/�Ȑĳ�*�H� 
 
˒�Ŗ "˓I+2 RWE�FʨʾȾ1ƈƴ�ÖȜ8ĴK'$,�*�ÞǾČɐTr�Y�Ȉ
ʾ¥ǅ/śǖ[��|BÈª�ĆÔ�B��.H,��Ǽɧ+��+��˛ 
 
˒a�n�R�˓«+@Ĭƹȉ/ÞǾČɐTr�Y�/ƍʇ�*�"1ʾǗ,��12ŷ

 ʘʾɀȾ/ƓȽ�.�I3.F.��ċ�ĊF.�I3.F.��ƓȽ/ō�HƍʇL

�.�,��.��ʘʾȾLƑ'*�H¶Ȝ�+��%�F«+@�"1E�.Ƕǝ+�

��ɓȂú1@,/�%�Fɓǜ»/,'*ʘʾɀȾL@(,���,ȬǼ�*ÀȀǋL

Ƒ(,���,/ȹǥȉ/��jn�
H�����«1ǻǶ+@śǖ2ûâƍʇ+�H

Ƕǝ/
H,��Ǽɧ+E�� 
 
˒a��N�k˓���ʘʾɀLƑ(,���,2Tr�Y�ʐƔLɚ��+�ˀŞ/ʩ

ɣ.éŵɟɆ/.'*���Á�3ˊ�Ĕ�,�/�ĸʶ�ǲH,�/ʾĥLĴ�$G�

ʿȻɸƠL�*��ĬȎ�ɀ,.H�"ILƈƴ�H,���,2Ķ�.ĬȎ,.H� 
 
˒a�n�R�˓ɓǜ»1Tr�Y�1ħĪ1Tr�Y�ÖȜ,�*ħĪ1ª$&/ńŅ

�$ʾǗ�ʉ1ˎ�ʾǗLÂȻ�$�,���,/ʳŶ�
H$?�%�FʘʾɀȾ1Ȭ

ǼBʨʾɀȾ1ȬǼ/ʳŶ�
H��I�Ķ�.ʾï¶Ȝ/.H,�"M.�(1ħĪ1

�,+2.��Ķ�.śĮ�Ķ�.ʅ�Ɖ/ƍʇ�H,���,/.H��1ʡ��
H�

ħĪ1�,+˂ƣȉ.�,LBG$�1��Ķ�.@1/7F��'*BH1�"1ʡ�

+�0�ƴʴ¶Ȝ,��ŬƁL,'*�<���ɓǜ»1ƚȪ,��12ɖǬ�ĈƩ�*

��¶Ȝ+�1+�ƅ�1µǅ1ȏǉ,�*2ƲĶ1ĉȋL��H�,+2.��ɓǜ»

1ʉ�%�F�ȇ�1Ƹȧ1ǣʆɋ8��'�GTr�Y�ÂȻL�*��,���,+

��"���ÀĖ�ɓǜ»1ƚȪ�
G<�1+��Ƥ+ȳȰ.ǖʲ¶Ȝ+
I3ƍʇŉ

/ƲĶ1çğG/.H,���,+ÕǱʡ�<�E0� 
 
˒a��N�k˓Ƨƹ+@ɓǜ»+"1E�.õ��Œ�)(
G<���Ʋä�F�9

*ɓâ1ï+ǈȮ�H,��12ø?.��®1ȹˍ1
H¶Ȝ1þïLŴ*�"1sR

tRL@F'*�,��1@Tr�Y�¥ǅ,��12�ˀŞ/ɢďȉ/�JM.ǞŰ�

�FM+�H1+Ʋä�F��Fcg�n�H,��12�cZ�
G<�� 
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˒a�n�R�˓ƅ�1ǁ¡1 49ˑ2æ1ɓǜ»1¶Ȝ�Ɛ'*�HǶƁ+�0�49ˑƐ
'*�H¶Ȝ@ńŅ�*Ƅð�H,���,/ʳŶL@'*�H��cZ�¦(/âƞ�

*�H,����I@¦(,@ɓǜ».M+�0� 
 
˒a��N�k˓Ʋä��1ɓǜ»1¥ǅ1ǨÎL2�?$Ƭ��M./ɢďȉ+ʽ��

@1%,Ʋä�Fź'*�<�$�˛ 
 
˒a�n�R�˓ź'*�.�'$�Ƞ2Tr�Y�¥ǅ/ʳ�*2�<'$�ȴª+q

��V��%'$�%�-�@��ţĐ��,LBI,ɩKI*�	BG<��˛
,�K

II3	BG$�
,����I2ɓǜ»/,'*1Ķ�.��jn+
H,���,%

�F�%�Fſĕ1
H�,%,Ɋ�*�H� 
 
˒a�n�R�˓�1ěˈ2ˀŞ/ɢďȉ+Ǥ�l��.1+�1ȗƬʲ+�9*ɱ�1

2ʽ��+���=.�M1ʉě/"'*�ɱLɔ�<�$� 
Ƞ�ɕĕL@'*�H12�=.�M�-����,L«ǻĦ�,G�M+�*�-�

��ɏƮ+oQk/ɸǀ/ƻFI*�H�ȯĀ/�ɱ���� 
 
˒�Ŗ˓«ğ1ɸǀ1ȏȉ,��12�Ƨƹ+@ÞǾČɐTr�Y�1¥ǅ�Ų�/ʜM

+�*�H��Ƨƹ+2«ȱȼ��'4�+ǴǼȉ/ƓȽ�ʽ��,�J�ı�*�*�

<��"1Ƭ/ƣɥĆÔ�HÞǾČɐTr�Y�Ȉʾ¥ǅɋ2"1Ƭ�ƦŁ1ȱȼƈƴɋ

/ȱȼıŪ1ʆȀ1ʀƐLŪ�FI*�H�"I�ĆÔ1ʹĲ/.'*�<'*�H�"

1ʆȀʀƐěˈLoQk1Įď+2�-1E�/{��Zc���$1�,��Ǯ+"�

/ÞÖƴú1õ�,��Z�*�H1�,��²ɵL@'*�B'*�$� 
 
˒a�n�R�˓oQk+2�9*1ěˈLɧǛ+�$,2ź'*�.���Œ�+@Ć

Ɋ/.I3� 
Ƨƹ+1ÞTr/ʳ�HʳŶ2-�+��˛<$ȟŗ1¥ƛ+=.�M�.Gh��b

Lċ�$,ź�<���"1ɫƃ2ǒ'*�<��˛ĄĿï/ǢIHE�.ĭʟ@
H�

ņʸ-�+��˛ 
 
˒�Ŗ˓ņʸ1,�JƧƹ1ȹǥǿǅȒ2�}�cʾǧLĄĿï,Ǜ?<�$� 
 
˒a�n�R�˓"I2śǖLǼɧ�*�<��˛ 
 
˒�Ŗ˓�I/ō�Hśǖ1Ĉō2ǂŪ��Ⱥœ1,�Jõ��-��2K�F �«2

�(@õ�*�.�ǶƁ%��a�f�]���Ƚ�*�H� 
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˒ǚȁ˓Ʋȷ/2ɓǜ»,ȓ�ɮČL�.�,��.�M+�E0˛ 

 
˒�Ŗ˓"I@
G<�� 

 
˒ȘǠ˓Ʋƣ1�ɹɸǀ+2Ĉō� 60ˑ+�<�­Ƥ.�,��1� 30ˑȢţ,.'*�

H� 

 
˒�Ŗ˓ĄȈL-���,��12K�F.���$%�ÞTrLȤǆȉ/ıB��,/

2ƚŢ1Ƥʭ2ëđ�ľ÷+
H�ĄȈ�-�+
I+�0� 

 
˒Ƈȁ ń˓Éƚǋ+2�"1Ƭ/âƞĩ.1��ĶƉ�BH1�˛,��1�ǰǮ,.H�

�Wf����ǟ�ˊï%F�.1��ħĪ¡».1�˛2�I�F�ǰǮ+�� 

 
˒a��N�k˓oQk1Įď2�ʾïɓȂú�ɚKI*�"I,ĐƬ/ÞǾČɐTr�

Y�ǞLÔI*�'$��Ƨƹ1Įď2ÞǾČɐTr�Y�ǞLÔI*�H��ʾïɓȂ

ú�Ǐ<'*�HǶƁ+�0� 

 
˒Ƈȁ˓Ƨƹ1Įď2���jv,ʡ'*Tr�Y�Ȓ�.�+�0�ȹǿȒ1ųŕǴ,

�*�(<G 1Ü1µǅ/ųŕ�$Tr�Y�ƚȪ� ',�*�HM+�0�"IL

ʚ'*�H�,�+�.�.'$�,�FÞǾČɐTr�Y�,���,/.'*�*�

H� 

 
˒a�n�R�˓oQk+@�«ǻĦTr�Y�Ȓ�+�*�H�ƣ���ǽİȒ,ȹǿ

Ȓ1�/Tr�Y�Ȓ,��1�+�*�±ë2ǽİȒ,�ȹǥȒ,�+�$�oQk+

@� 

 
˒Ƈȁ˓Ƨƹ/��*2«Ƨ@Ʋä1ɵƨ/
'$ʾï�WcÂȻ�ǳ��I�Tr�Y

�ƚȪ2Ā.Hǁŧ¶Ȝ1¥ǅ1ųŕǴ+2.�,���,%'$��Ƨƹ1Įď2�K

CHʒá1ĶƉ1µǅ/ųŕ�$Tr�Y�ƚȪ%�F�Æʹ�I*�H�,+�ĄȈ/

ʳ�*@ăʵ%,Ĉōʝõ@
'$� CO˗1�,@
'$��"�,Tr�Y�1ʐƔƚ

Ȫ�Ⱥ5(�*�.�'$1��˘˕˖˖�FƑȽČɐż,��ʳÅ,��r�ʇƹ¡ɉ

+ȹǥ�ă.�.H,���ħĪ1ɓȦȹǥLîH¥�ŷɣ%,���,,�ÞǾČɐT

r�Y�,Ⱥ5(��,+�ɓǜ»�FĴK'*Ə�ʔM+���,�+�I3%�7Ĵ

K'*�H,ź�<��©Ķ1ɺŌÓǾ�ˋȁś8ɚ�I*�H���1E�.õ�B�

<$Ȕť+@"IFL<,?*"���Ƥđ8@'*����Čɦú�H�,�+�I3�



 37 

ǙȁȃLùĢ�H,��ƀ�/@'*��H,Tr�Y�ƚȪ�=�*�H,ź�<�� 
 
˒a�n�R�˓ƪŠƧƹ�F1ɓǜ»1°ɞ@�FI���Lɬě�I<�$�ɓǜ»

1ˌʯ1ʛď¶�ÕĤśʯ¶�ƻFI<�$� 
Ƭʲ,'*˄�ƴʽ�ŵŤ�<�$� 

 
˒a��N�k˓=.�M@��+�Ɍ��*Ƨƹ+áƻ"��<$¼��@�,�J�

Ɍ�$1+2.��,ź�<��"I+2ȱȼȾ1ǹŴ˅ũ'*�%��� 
ƴʽ����<�$� 

˒§�āƄ˓ 

 
                                                   
i «ğ1�ʛ1ɸǀ/2�ÞǾČɐTr�Y�/EHħĪÞǾ/ʳŶLƑ$I*�H�	�M3
J��Ƨƹː
Ĥǖþɽ¶1�ƇȁƚŦ°ɞ�ȘǠɈȖĿ¥öœʯ�Ǖ@�Ćñ�I�,�/�

ſɤ¨Ɣ1Į/��*2�ƴȋ.țęL�$%�$� 
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u���X��ŽȳûɅ+ƹƮÝǻ�ƥƩǺƻ�sMR�`��  

ɪőˏǍǼŲƙǉˀMIT Energy Vision GbRˁ 

Ɠƛˏ2014ŕ 1Ƣ 28Ɠˀǩˁîţ 

ĘŸˏSETA|j�Ó°ɬĳˀs�l�qMP�K��ːK���JM��ˁ 

 

 

 

ˀǍǼ 9ˁ+�IƹƮ.¢ƻ)�

,ʟG$'�B$�=D)��

�)(���ɈĄ�
D)���

)(�.(�Pp�V�Ɔȡ,�

�'<ƥɲsMR�`.Pp�

V�Ýǻ)��j��<
C�ʔ

ɗ�+)ũ�8�.(Ȕ.Ƒ�

Bˈ˅Ø6*ƹƮ)ƥƩÝǻ.

�ɥH�!�)ũ�8�� 

� �.�\/(�-�ƘƓǣ�!

`��l]`jnx�d���

^��a)��Ȕ�ʟG$'�

D°ȑ�
D.(��� .°ȑ(/�8�,ƹƮʑʜH>$'�DI(��* .�\

(���E/Ȕ!#�ȿ
DƹƮ.ƦƫÇ(�� 

� 
��.˚˔˖ŏ���8�.(� 

� ƓƧ/ŪŊ+ņ(�ǩņ�
$'�ĐĜ�ɂǐ(�2�2�+Đ(��<ǌ<ʮʖ<m

Mi.ˇÁ
C8���ǌ<ʱŒ,ɭ�(�ǌ/ǲǷ.óÞ(��B�4ǚE'��8�� 

�.ǌ$'��./ƹƮ,A$'ɍ
BE'Ǜê�E'ƓƧ.ĎǊ.ʸƍǌ�8! .Ð

ÑūHƅ
'�Dǂ��+�ɰǦ(�-�!"�ƹ.
CA�,A$'/�ǌ/Ū,ȪƔ

�2<),ǚE8���ǅ��ȣǷ�E'�E0?$�CǚE'ɭ�+Ŭ9H<!B�'

�E8��ĥʦ<T�T�$'�ƓĻʖ.ǈɽ(��E*<�mMi.ĥʦÍȁʯ/ðm

Mi(/�$��ĥʦ�ǮDI(��*� �(!�'�ŔēŕʞǹǺʖ�ˎ˅˅	ˆ˅

˅˅���)�F(ˆˆ˅˅kwh (�-��ʀC.ǹǺʖ(�-�ƓƧ/Ŕē�ˆˇ˅˅

²�$'8�A-� E"�ƓĻʖ,��'<(�-�ǳ,ÖĘ.ƓĻʖ�Ģ�I(�A

-��#B/Ɠ<ȋ�(��-�ƓƧ/ĥʦÍ>D,<ǌã>D,<Ŭ8E'8���8

!ƹƮɰǦ<ʱŒ,ɭ�((�-� 

� ¦�ˇ¦�8��E*<ņ.ƑHā�'�ÓʥH:�'8�A-��E8(ŵţ>ƕǓ

«ʢ/ġ0�C:�'�8�!�ǜ.ƑH:�'ǜ�BɰǦH�E'�8�!�"�*�

E�BƓƧ�ŽȳûɅ,įı�'��!;,/ņH9'��+�E0+B+��¦��Ó
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ʥH9'��+�E0+B+�� .A�+ũ�H�;'�.\�H¸C8�!� 
� �ī�.A�,�ƓƧ/ĎĐ.ˌ˅ʿ�ƹƮ(� .Ó�ŵţ,ƺ
!¦ŎƮ�ˆ˅˅

˅� ha<
C8��ˉ˅ʿȖ�¦ŎƮ(��mMi/ƓƧ)ĎĐ�6)I*ÿ�+I(�
��ƹƮǶ/ƓƧ.ïØ(�ÏʑþG�'ƓƧ)ÿ�²(�� .6)I*�5'(ƥƩ

ǹǺǙçH��+$'�8��ƓƧ.Ęþ�ʱŒ,ĐĜ�ɭ�(��E/ǩņǪ)�.Š

ʳ<
C8���ʱŒ,ǋÃ�Ǥƞ(�ŧǹǲ.Ɖ(<ʱŒ,ģ��'�ĐĜ.ɤʺ�D

ɤʺ(�mMi(/ģ�+r���(-�ʁI(��ÎB+���ƓƧýĒ(Ĳɺ¢ƻ(

ɤ�!I(���¦ŏ�ž�Ƨ(ÎC8��ƓƧ.ĐĜ/ʱŒ,ɭ�(��ƳB��'� 
 
ˀ�ņˁ)���)/mMi.ĐĜ/ň,
!D)���)(��ˑ 
ˀǍǼˁɆɌĐ��E"���+�I(�A�����ňȄ�<��/č�ėȘ+I(�

A-� 
 
ˀ�ņˁñȧ,Ƶ�ŝC,��)���)(��ˑ 
�  
ˀǍǼˁƵ�ŝC��(�-�ƓƧ.ĐĜ/Ƶ�ŝC>���ɆɌĐ<ʱŒ,Ģ�(��

 �'mMi.ˇÁ.ʢǌʖ<
C8��ƹƮ.Ŵʛʖ<ɍȘ<Ģ�I(�A�ƓƧ.ƹ

ƮɍȘ/mMi.ˇÁ
D)Ƃǥ�E'�8��mMi/ ha
!C 330�(�ƓƧ/Ʈʕ
ŗ.ȱɠ(/ˇˍ˅,+$'�8���
E/6)I*ČBE'�+�<.(�ˉ˅ŕ�

ˊ˅ŕß.ƹƮȦH%�D)�,��řČBE!<.(� EH!"ñ,ƨ.�(ƟƐ�

'�D.(�ƹƮȦ.ƉĪ)��./6)I*
',+B+�I(�-�ƹƮȦ,ˈ˅˅

)Ơ�'
$'<�Ĳʨ,ʞ¯�Dß,ČC,ɐ�)ˋ˅˅)�ˍ˅˅)�
D�)<ȯ

ƽĢ�'� ���¢»<Ȕ�ƬȊ$'�8���Ĳʨ,ƹƮȦHə'�ȅ.ß.ƹƮH

9'Č$!�)�
C8���ȥñ,ČDƑǖ�
$'(�-�̂ ˅˙�ˆ˅˙((�-�

ˍ˅˅)�
C8�!��E/Ʈʕŗ.Ŗʑ.¦�Bú&'(Ɂ�!I(��*£ʓêǫ

Ȫ.ă÷ʖHČD!;,�ƓƧÏĎHˋ˘�h^�(�ĤǭƮ<¦ŎƮ<ÏʑþG�'ɍ

ȘʖHɩƴ�!k�e�
DI(�$'�Ðɑ/�E'�+�I(��*� EH9D)

ŔēHˋ˅˅" �(�� E/
)�BɁ�!I(��*�Ȕ.Ȇɝ/ǅ��$!I"

)ũ�8�� �'ƓƧ.Ŵʛʖˆˊ��mMi(/ˍ	ˆ˅�(�-� 
� ĖƧȂ,ƓƧ/¦ŎƮ"�(<ƥƩɇȰ�ûɅ+I(�A-�ɠȢ�/� 
� �E/ƓƧ)mMi.ǈɽ(��ˀ � ˁ,�'
D./ƂǥÄ(��ŕ�.Ŵʛʖ�mM

i"*ˆˆ��ƓƧ")ˆˊ	ˆˌ�
D)��8�� .�#ŽȳȂ,Ýǻ(�Dʴ)

��./ 0.7ƀ��B��DI(�-�1/3²/Đ4�
�!C�º
+�Ʃ"$!C)��
 ��D)ŽȳûɅ+ŕʞÝǻʖ/ ha
!C 8��BƓƧ") 14�")×'�8�� 
E,ʲȘH��E0mMi.ŕʞÝǻʖ/ˍ˅˅˅��(�.�#ǻƩ)�'º$'�D

./ˊ˅˅˅��(��$1��$1�(��ƓƧ/ 1.4 È���B�('�DI(�-�
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ŽȳûɅ+ʖ)�'�ĎÓ.ƥƩÝǻ��Ȁ�.ƉĪ(�.(�ƓƧ/ɇȰ(�'�8�

I(�A-�¦ŎƮ"�(� 
� ƥƩ¼Ȱ)��ǁɅ"�(/+�'�ƹƮ)��./¿ʹ.ĘŸ(<
C8���ĎĐ

¿ÏH�'�8���B,ņŉĒĕ�ƓƧ>`M`.A�+)�F(/ĐȍŋEHʡ�ǁ

Ʌ>ǝʷHŻ
DǁɅ)��./ʱŒ,ʔɗ(�ǌ<ɍ
DǁɅ<
C8�A-��E/

`M`(.ɠȢ+I(��*� .ĐȍŋEHʡǄH�DǁɅH)$'9'*E�B�.

¾Ä�
D�)���)HɠȢ�'9D)�ƹƮHʘȠ[�W��l(�5'ɘ��)H

ŭı�D) 1ha 
!CˆÈÔ.�ʗ�ƓƧ")<�ľ�Ŏ¢ɯǻ�ƀ�D)ũ��ˆ˄ˊ
	ˇÈÔ²�)ũ�8���.Ŏ¢/ˇ˅ŕ�),ƟƐ�'��+�E0ŴC8�I�[

�W��l/ I+,ʛŽ#�8�I.(�ƥ.ĺĆHȋ�ˆ˅˅ŕ)�D)�ˆÈ�ˊ

Á(ˊÈÔ��D)���)(��.ˊÈÔØH�,ƄȢ�' ha,ˊ˅˅�.ƥ�
$!
)�'�ˆ�
!Cˆ˅˅�Ô.¾Ä,+C8��ƥ�Ƨ
!C.ĐȍŋEʡǄǁɅ(�

-���,ǝʷʡǄ�ʡʶ�ȚǋǛê+*Hȿ
D)<.���¾Ä�ƹƮ,/
D)�

��)(��(�.(ƹƮ)��./<.���ģÙ,ź$'��+�E0+B+�)�

��)(�-��.A�+¾ÄHƹ&�C,A$'â×�D�)<(�8����.¾Ä

H+���)<(�8�� 
�  ���ĎĐ¿Ï<Ă;!�(�ʱŒ,ǷŭȂ+ƹƮ.ş)��.�Ľšƥ<ģšƥ<�

ʛ�ƥ<ĥ�ƥ<Ñ,Ǡ�!ƹ&�CHǠ¥Ʈ)�ɖŅƮ)���ðmMi>`M`+*

(.ǷŭȂ+ƹƮ.đCƑ)�GE'�8�� 
� �8Ĭɀ�I!#��ǹųĆɣ
'�8���ɇØ.ŹƲ.A�,ɥ�'�8����

.A�+ƹ&�CHȿ
!./ƮĶɿĶ+I(�-�ɿĶ(ô��ĐĒ,´I('�ƹ(

��ǹǙ(�+��ǿ�(�+�� ���)�F(ǈɽȂǵ�ĐĒ(ɇØ.ɿĶ<�ɇ

Ø.ĩ¼<ĭ<�ɇØ)ÿ�A�,įı�!÷ȃHťBEDA�+ƹ.ş�*�+.�)

��ƑǖHȹ9×�'�$!I(�-�Ȳ
�ĥ�ƥ�
$'�!
�ɉ�ƥ�ƟƐ�'

�E0*.�ª<÷ȃHťBE8�A-��Ƒ(ǖǅƮ)�GEDA�+ǷɹƊǭ)�!

ˆ˅ŕǹ�ˇ˅ŕǹ�ˈ˅ŕǹ)��ìǽHØ�')��ƹHĽ�+ɚƿ(>$!B 1ha
(>$!Bƺ
!¦/[`l���C8�A-�ʤ¯)���ɊÚC)� ���¸ƻ�


DȖř.)�F8(ƥ�ɇȜ�D8(�ơÛ.ʞ¯8(,Ïʑ�ED)ˇ˅˅�Ô	ˈ

˅˅�Ô��C8��1ha(�ʞ¯<��,÷ȃ�
�C8�I�Ľ�+ƥ+.(�"�!
�ȫ�ƥ(���ȀơÛ/����I�żɰH�'��Ǳ�I�l�l�(+I)�>$

'ĭ.�ª(>$)(÷ȃ,+D)���ªʞ.�Ŕȟ,+C8������ƹH%�$

'�D)�$)Ȳ
�ĤǭƟƐ(>$'�8����E/�ʗ<��B+�(���įı

�!÷ȃ��ªʞ(�Ŕȟ,+B+�)���)(������ƹ,�'��0�ņ��

ɔ,+D�)<+�.(ĎĐ¿ÏǁɅ<�$)�ı�'¿%�)�(�8���E/ë.

���zhW)��)�F(ʱŒ,Éȓ+ƹƮİ��'ĀĞ,<+C8�!�§.ĉʵ/

ƓƧ(<mMi(<ŵţ,ƺ
BE!¦ŎƮ��ƌƮ��$1�
DI(�A� .¦Ŏ
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Ʈ*��D���.¦ŎƮHűʔ,º�+�B��$)�$)ˊŕ²(ʞ¯�+�B�ˈ

˅ŕ�ˉ˅ŕ��'ü�.A�+Ĩ,Ġ
'���)/ûɅ(���EĲɺ�!¢»�m

Mi>ƓƧ(
C8��ƓƧ(®éȒĴ+*��E>$'8�� 
� �.ȕɐ�'��ʞ,�ˊŕ�),ıƤȂ,�ʗHȗ��)�×ƫD)��¢��d(

���.ɦ��H�C!�$!BıƤȂ,ɛĸb�n�H��ʊʞ�Bˆ˅ƓȖ.b�n

��ŕ,£ċȖř
C8�.(ƚʱõä�'�"��� 
�  ����ˊŕ��,�$)ıƤȂ,ʞ¯�'��!;,/�����$�C)�!ʎ

�Ũɗ(��Ɯʇ.ʎ)��./��)���H%+�!�)��)�,�Ɣ���!�

)���)(ȉ$Ȇ�%+�8�������ʎ)��./Ʈƻ,��'/
8CŮĄ�

+�(��ʎ)��./ƹH�G�A�,�ȟʻȸ,)$'%�BE'�8��l�hW

�ɴE'�ƮƻǁƷ�ɴE'�ƥƩ.ɾʄ�(�'�¸ƻ<(�'�ʩƩ<(�D�"�

B*�,l�hWɢȼ�'<��I(�A�ƮƻǁƷ<�ʎȝ,ɢȼ�'NL�g(��

M��(<$'¸ƻ(�5'(�8��"�!� 200m ,�Ƨʎ�×ƫ'�8�.(�N

L�g� 100m	150mł�.(�íØ,ÏʑƹHȵȽ(�8��ƹ.ȁńʛʻ,¹�'¸
ƻ(�D��E8(.ƓƧ.��ˇ˅ŕ�B�.ʎ&�C)��./�ȁŭ)��./�

��ʞ¯�'�ʎ�+�I(�-�ȯĿ��.9)+C8����,ʔǁ�U�ev�.

ʔǁ(<$'��Hʞ¯�'�ƥHʌI(��8��ƥƩ)��./óƥ/ɾʄ[`l�

�Ȁ��C8��óƥ)��./ʔ�'��0C8��ɕƩć.ˈÁ�B�.ʔ��
C�

ŌŝC8����(�ʞɾʄ�'�D.([`l�ˌ˅˅˅	ˍ˅˅˅Ô²��$'�8

�8������.^`j�")ĐĘH!��Iȼ�D�ĐĘHØƈ�ÕǹûɅPp�V

�)ÿ�(�-�ĐĘHØƈ��D�)�(�8����,l�hW�Î$'�'�"�

B¸ƻ/��(gO�d�(ƥHÂ�'�Ž#��'�ŜŝC
�'���,ȘI(��

0��I(�����Bl�hW�ɕƩŸ4Ȇȯ(��æǶȂ([`l��.ĐĘ8((

ˇ˅˅˅Ô	ˈ˅˅˅�ˊ˅˅˅Ô(��§ƥƩ¾ƶ�ˆ˅˅˅˅Ô²+.(�Ŕē�D

)ˌ˅˅˅Ô²(���ˌ˅˅˅˃ˉ˅˅˅Ô(ˈ˅˅˅Ô�B�.÷ȃ�
C8��Ɠ

Ƨ.^`j�.Ęþ��ʞɾʄH�+�E0+B+�.([`l�ʻ�+C8����<

 .ʎ)��./�ċ%�$' E(ȬGC(���E//$�Cɟ$'<.���ɇǭ

ȏě(���.ʎ)��./ǝʷHɵ��'�8�� .ʎ)��./�ĎĐ¿ÏǁɅH

³���'�8��̔ (ǌĵ)�Ģȁ��'�D./ ���ʎ&�C�ȥƖ+ʎ&�C�

ʫ+ʎ&�C��+CŠʳ�'�D)ũ�8�� 
� *���ʎH%�$'�D�)��)��$�C)�!ŃƵĔ,�'ǌ/�HA��'�

ˈ˅t�ˉ˅t .l�hW�ɴEDʎ��$)ˆ˅˅ŕ²º
Dʎ(��.Cʲ<(�D"
�w�hl,�'� 
�Eʾ�ƹ�Ȕ�´I(�DĒĕ.ʎ+I(��*��E/ʭ��)�F,ơȬǇʧ�

ʎ�¸BE'�DI(��*�mMi/6)I*ʎ&�C/6)I*ȬG$'�DI(��

*�.ƹ,�$'<�I+ů�+I(�-� 
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ƓƧ)ÿ�A�+Ǝʲ(�Ēɲ(����ʎ�¸BE'�8��mMi/ˉ˅ŕß,Ħ

;!I(��ƓƧ/ ���ʎ&�C�����ʻȩ+M�w�HƓƧ,%�$'�+�

$!I(��ƓƧ/ǜ0�C9'�į��FI+<.Hģʖ,į�Ź,ÎE'�8�!�

ðmMi/ǜ/ë,<ð,<ˋ˅˅˜˝
DI(��"�BɇØ!#(ŦǸ�+�E0+

B+�$!I(�� 
ǌ��ȀģƋ(��ǌH*���ʶ,[�l����D�(���ˊ˅ŕʞ�F�Fɤ

ɐʙɧ�'A�ɞǏȡ�
C8��ŇʠȈ.ʻņŐ(<�.mMi.M�w�Hȉ±'�

Ȕ��ȷ,¨¢�'�DƹƮİ)¨¢�'�ʎ&�C.R{��e�HʉE'ɐ$'%�

$!����¢»<
C8��ëǜʎ.ʼŀƪ(/�.A�+ʎ�ˇ˅˜˝ƊÅ�E'�

8���.ʼŀƪƹƮȭþ/Ĳɺ¢ƻ(l�We�NL�gHɮ$'� E"�(ʱŒ,

æǶȂ+Ʈƻ�gO�d�(Ù$'�,
�'�ɕƩŎĘ(Ȇʄ)���+C.÷ȃ��

�$'�8��ƹƮŸƣɀ<�+CÊ�$'8��ɓåʗ�B+�)�$'�8���ɓ

åʗ/
D<.H<B$'�7FÊ��'�8�� 
ƹ�B×'�!ƥ)��./ơÛɕƩŎĘ4��8�-��E/mMi.ǈɽȂģ��

ɕƩŸ(��̂ ˅��«�(��ȶ/ˇ˅��(�-��.ɕƩŎĘ.ȜĒ+I(��*�

ðmMi.Ƒ,č8$'�8��ƹ<Ģ�'Ɨ�BŦǸ��'�ƹ.ʂ�,ɕƩŎĘ�


$'�)��./óƥ)��./�Ȁʔ�I(���.óƥH��,į��D)��.�

~M�l+I(��"�BɕƩŎĘ)��./ƹ.ʂ�,+�E0��+�I(�� �

(äŎ�'����'���<�B,y�Shl8(�'� ��D)ˆ�
!Cˆ�Ô

�B�"$!ƥ��ɕƩ�D)ˋ�Ô�y�Shl�E0ˌ˂ˍ˂ˎ�Ô,+C8���

E"�(<�+C.ʪǻ��ʗ�8GC8�� �8(�'Ēĕ(º
0��I(�� 

E�ȐĲ,·D.( EHʒ°,ğE0��I(�����'©ä¾Ä%�!Ʃ/�ɾʄ

[`l/į�+C8��©ä¾Ä%�!<.,Ĺ�Dɾʄ[`l/G��(������

EóƥʌI�=$!B�����)�F/ʒ°,)BE'�8�8�� 
ƓƧ/6)I*ġƩȅŞ'(�ɕƩŎĘ�ģ��.H%�BE�ǜǔ�,¸BE'�8

��ƓƧ.ĎǺƩ���ˇŕ²×'�'�8���ºGE'�+�./�ġƩ.Ƒ�ȥñ

,Ź,ÎD�B+I(��ƓƧ.ĎǺƩHº��)�D)ɾʄ[`l���$'�áC,

þG+��8!�FI+)�F�Bʩ;'�+�)��+�.(�ƓƧ.ĎǺƩHƧǋ(

º��)�<$!Bƹ.ʂ�,Øƈ�'ģĔ�=+�'ĽĔ.ɕƩŎĘH%�$'��+

�E0+B+��)��./�ģ��.H%�D)ʩƩɸʬ�ʛ�+C8��mMi.ɕ

ƩŎĘ/Øƈ�'8��*�ģ��./%3E'�$'�DI(��)��./ƩHʏ�

�Bʩ;+�)��+�.(�Td��ª���$'�8���ơʂ.ɩƴ(��E/m

Mi.ÐǅøŜħĈ°��ļ�!ɩƴ+I(����E,AD)ɕƩŎĘ(ƁȢ
�./

"�!�ˍ˅˜˝ďÓ(���EHɶ
D)þ�8�I��E")"�!�ˈ˅���B

�(��mMi(ʎ¢ƻ�A�'�ˈ˅˞�ˉ˅˞ʌ5D.�
C�(�DǴǕ(��Ɠ

Ƨ/����ˆ˅˞�ˆˊ˞(��ëǜʎ(<����ˇ˅˞²(�� ���l�hW
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��ʌ5+�ʎ��ƊÅ�E'�B��ʻʈ�ɴEDʎ<ƊÅ�E'�+�� I+Ǭ�

Bȿ
D)ƁȢ�þ�ɸʬ)��./<$)<$)ǵ�+D)ũ�8�� ���ǷŁ(

ȿ
'��) ���ŮĄ(ʐÙ+ɚƿ/� B��ˊ˅˅˅�	ˇ˅˅˅˅��ģ��

'ˋ˅˅˅˅��B�")ũ�8��!"� B�ˇ˅˅˅˅��B��A�)ũ�8��

mMi.ƥƩW�`e�,��'<�$�C)įı�!ɕƩH�'�D./ˇ˅˅˅˅�

�B�(�� 
�E/ˊ˅˅˅��B�.Ľ��ɚƿ.ǴǕ(������Ľ��ɕƩŸ�Ēĕ.´Į

Hƅ
'�8��6)I*mMi.´ĮǺƻ)��./�ɜƑ�¦)�ŤƻĈˊ¦�B�

.ŎèŘ+I(�A�����ŎèŘ�����ɕƩŸ�B#IŜ�(ùǗǹǺH�'>

$'�DI(��mMi/ɚƶć�+�.(�ÏʑǳǗć(��ƓƧ.A�,�.]Ma

)��./+�I(���5'ÀÜʰɗ+I(���86)I*ƐȤ.ʰɗ�+�.(�

6)I*�wQ��0�C+I(�� 
ƘƓ�$'8�!ƥƩ.S`Y�mÝǻ+I(���¾Ä.ʻ�<.�Bº$'���

8�ĶÒ)�ƼĊ)��E/�
!Cˆ˅�Ô)�(�E8�� .ǃ,ŚȤǻƩ��E

ˆ�Ô�B�(�-˓Ʃ(� .�/ˌ˅˅˅Ô)�ˊ˅˅˅Ô(�ơȬghyˉ˅˅˅

Ô)�ˊ˅˅˅Ô(øŜ�E'�8���.A�,ĢǇʧ(�(º
+�<.H�.Ǉʧ

(%����((!S`H�.Ǉʧ(º��·��)+��ǚEDǧ.A�,(�-�º

$'��)�.Ⱥ(<.���ʪǻ�ǹ8E'�8��Ēĕ.�(��ʗ��8!Ȯǡ�

ŦǸ�'��)���)(�� 
�Eˇ˅˅ˊŕ.mMi.ƹƮƥƩW�`e��W�`e�)��./xmN.ŷ(�� 

ƹ�BĦ8D�ƹ,½ī�DǺƻµ�Ʈƻ)�ƥƩǺƻ<Ă;'�8��Ʈƻ(ˆ˅�¦�

Ʈƻ,A$'ƅ
BE'�DǺƻ�ˆˇˇ�¦.ʪǻHǹ9×�'�D�mMi.ɇçɻ

Ǻƻ/Şƛ(�ˌˊ�¦�§<�ˌ˅�¦HÙ$'�8���.ƥƩǺƻ�ģ�+Ǻƻ�

�G�C8����<�.Ǻƻµ)��./�Ēĕ,Øƈ�'�8��ÕǹûɅPp�V

�)ÿ�(�ƥƩ)��./ʛ�ʌ5+�.(�ʌ3I"$!BäŎ�'�B� 
� ƓƧ/mMi.ˇÁ.ƹƮHŽ$'8�'�ˉÁ.ɰǺH<$'�8��*E"�.~

j�^���Ēĕ,
D�)���)(��§(<ġƩHe�Zhl)�!ƥƩgO��

�)��./
C8��«ß�ƓƧ.[�]�.¦)���8�+ƓƧ,
Dȱɠ("�

!�.ƉĪ/×�!I(�� E(ˆ˅˅�¦�ġƩ((�-�ʪǻ�
C8���E,

ĎǺƩ�äG$'�D)�¶�(ǹǺ�'äŎ�')��¦�ǹ8E'�D)ũ�8��

 ��D)ģ�+ʪǻ�ǹ8E'�8��ƓƧ.§.gO��/�ġƩH�M�,�'�

ʒ°>ǜǔ�,
D.(�EHĒĕ,^wl�D)ģ�+~j�^���
C8�� 
� �Eˉ�Ô�B�.œĩ(��ə!ů�xn�ɋƃǀ�<�E8�I-� 
� �EƥƩŚȤ,+$'8���³ɲƩ,<+$'�8��ÕPpHĚ> �)ȿ
E0

ȇPp�+�)��+�(��8�Pp�V�ɼƄ.�Ȁʔɗ+~M�l/ȇPp(��

ƥ<ǰ>�AC<Əǯ(%�$!Ƒ�A6*æƯ�
C8��8�Ķ.Pp�V�Ǟɯʖ
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HǢB�'�G��,ǆ$!ʑØHĥʦÍ> E(<ɷC+�)�/ƥɲ)���),+

C8��mMi(<ƥƩPp�V�)��./ˆˊŕʱŒ,Ǘȅ�E8�!�ƓƧ(<�

+CǗȅ�E'�8�����ʍà+ƥɲsMR�`Ýǻ�ȁʯŸH>$'�8�)�ʞ

¯Ʃ)��ğCÌ�+��BįƖ,ƥɲsMR�`,�$'�8�8�� .ʞ¯Ʃ<g

hy>ɕƩ,º
D<.<
DI(�����Ēĕ, EHɮ$'<B
D)�F>ƹ,

M�w��+��B�ʻ�'×�+��"�Bʻ�<.<ʻ�'×�+�.,�[`l�

�$'�8$'� EHį�ɮ�øDƥɲsMR�`,×�DG�+��=+�(���

"�B �,ɓåʗżÎ�+�)��+����<ƥɲsMR�`,ʄC�I(�8$!

B�Ēĕ(ƥƩǺƻ�Ƀ%~j�^��Hǰ>��),+$'�8��mMi.Ƈɡ�B

�
D�)/ǋH©�!Ƒ�A�)ũ�8�� 
�E/ƥƩ.�j�K�Ýǻ)Pp�V�Ýǻ.ǈɽ+I(��*�ȶ��j�K�Ý

ǻ)ɳ�Pp�V�Ýǻ(��§ˇ˅ˆˇŕ,ʅɼ�'�8$!I(�A��.ǴǕ)�

�./�mMi.ƥƩ.Ƈſ<�$'�8��*�ȁńʆ�Ď�z�(��ĥʦ>ʶ<


D.,�ƥƩHʻ¾Ä,º
D.,�ïØ�B�ǰ>�'�8�)���)(��»
0

xnHɃ'E0ĶÒƩ,�E!C�'©ä¾Ä,+D.,� ���xn�ɉ��#,Ù

BE'Ɏ,�E'�8$!C�'�8��Ɏ.ʰɗ�Ě
'(�-�ǳ,ȔƣƮ,Ě
'

ĉʵ,+$'�8��˓˛ō.ōƣƮ�ĎƣƮ.xn.ïØ�ǰ>�E'�D)����

��ɫʚ�+�E'�8���E«�>D+)��GE'�8��Ɏ/�88(×'�'

�!I(���Ż
BEDÆā,
C8��ghy<Ě
'8���ghy$'Ȩ,<t

�y�³ɲƩ�t�jLW�}�m,<+C8�A-�����³ɲƩ�t�jLW�}

�mǺƻ,��+�+$'�8��ʻ�+$'�*��'�D�)��)�Ȕ.´I(�

DĒĕ(<ˆ¬.ģ�+t�yŎĘ>ɕȨŎĘ�ǨE8�!�ƥɲsMR�`.ƒɢ�Ě


��!!;(��ƥɲsMR�`,A$'ŠʳHù�'�ĒĕʪǻH+��'�D)�

�ǴǕ�ɵ�$'�8��ƥ�ɷC+�)���)(�� 
mMi/ĖƧȂ,ŽȳûɅ+ƹƮÝǻH�D)��ıȾ�
D.(�ǖŢ(�"�B�

ı«�º
+�I(��Ŵʛ�!Ø���"�!�ʣǾ8(ƫ'�DI(�-�ƥɲgh

yHøD!;,ƓƧ(<�EA�)�'8��*�Ïʑghy,�A�)�'�D�Ɍ$

1)��6I)/�EĐĜ,ǆ�5�+I(�� ��+�)ĐĜ�ŦǸ���ŧǹǲ�

ǹǙ(�+���.�,/�ghd>�Xp^N�>S�^N�)�ĐĜ.ŧǹǲ.Ǚç

,��'ʱŒ,ʔɗ+ǲɲ�ǆ�E'�DI(��"�Bƥɲ.�p��Ø.ˍ˅ʿ�Ɍ

$1)�ư.ʑØ,
DI(��Ƨƫ�E/¯$'�ĐĜ,ʃ�+�E0+B+�I(��

 EHghy,�'�8�)��./ĉʵ(�� 
� �E/Ɛ��ƥ.ǻʆ+I(���ƥ.Ȼȴ��Xo��b���`�By�`ghW

H%�D)���)(��y�`ghW�Ȍǒ(¸BE'�8�A-��88(�y�`

ghW.óƍ,+D.�X�q��l)��I(��X�q��l/Ȍǒ�B<¸EDI

(�Ȍǒ(%�ED)���)/sMR�`�B<¸ED)���)(�-� ���ʝ
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ȁHĲʨ,­ƻǙç�'�DmMi,
C8��x�_�+I�,ğ$'�8��y�`

ghW(�)¶ċ<¶ċ<�]MW�(�8��¶ċ<�]MW��'ǰ>�'Pp�V

�Ýǻ�E0���)���),+C8���E/sMR�`Ȯǡ)ą0E'�8��*�

�E/ģ�+ȁń.~j�^��Hə'�8�����ht(/�MPn)��)�F,

Ȏșb�e�%�$'8���E<Ēĕ,Øƈ�'(�DǺƻ(���E/ɻ.ʻȩ+ʑ

ć(�Óɒ+*,¸$'�8���N`>U�}�m+*(�-�ķĝʇ_���`(��

y�`ghW.ʰɗ�ˇˋ˅��R�˞( .ÓsMRy�`ghW(ˇ˅ˆˊŕ. ǥ

(ˆ˄ˌ��R�˞(��*E"�~j�^���
D�G�C8�A-� 
� �E/ƥƩ.U��{��)��+I(ȶ.ŚȤH�+�.���E/ƥƩĖʗ)��

)�F�Ɖŕß,"�!<.(��f�+ǹǙƾśH�D./ʋ�+��)�ƥ/��g

e��l(��)�ƥ/bW^�(��)�ƥ/ɱ�(������«�(�� 
 
ˀŶǼˁmMi.ŚȤƩ/*.A�+<.�Ģ�(��ˑ 
 
ˀǍǼˁlNu)���(�-�ƓƧ(ɟGE'�D|�MlNhm(��ƭ<
C8�

�*ƭ/ëmMi(ȍĒ(ĐĒ�>�'�D)�F,
C8�������Ʃ�)E+�

.(˗˘˕˒.Ʃ)�,��+E+�(�A-���ƭ/țƱ+*,º�8�� 
 
ˀ�ņˁĐĘ.ɥ(���ʎ�%�ED)!��IĐĘ�)ED)���)(�!���

ĐĘ.��ʞĐĘ)ąI(A�.�G�B+�I(��*��ĐĘ.ʩƩɸʬ/*.�B

�(��ˑņ.�.ĐĘ(�-� 
 
ˀǍǼˁˆ˅˅��l��B�(��Ŕē�D)ˉ˅��l��B�")ũ�8��NL

�g(Ŝ���D"�+.(�G�C>��(�A-� 
 
ˀ�ņˁ �8(�E0ģ��l�hW�øC,�ED)���)(�A-� 
 
ˀǍǼˁ ���ʎH%�D)���)(�-� 
 
ˀ�ņˁƩ.¢(�ɚƶć�+�)���)"$!I(���ĒË,�DA�+ģŎ�I

!#��ɇØ!#.ȊŬ(ŚȤ�D)��A�+Ƿɞ(��.(�@��ˑ 
 
ˀǍǼˁy�rx��S�)�F.A�+ģ��)�F(<ˆ˅˅˅Ƹ�$'+�(�A

-�mMi(/6)I*ƐȤH�'�+�.(� 
 
ˀ�ņˁŚȤƻǾ)��./ĒĕØƈȂ(��ˑ 
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ˀǍǼˁmMi(/�wQ��ŐĘ+.(ˋ˂ˌá+.(�Ēĕ.ŎèŘ+I(�A-�

cp[��+�+$!I(�A-� 
 
ˀ�ņˁƓƧ(<ģŹ��wQ��ƻè�CʁI(�$'�D�=+�(���´öƮƻ

�I)���E/ĒË.ģŎ�I!#��wQ��H>$'�DM��_(��� 
 
ˀǍǼˁ �(�� 
 
ˀȌǘˁ§8(Ïʑº$'�!<.Hǰ>�A�,+$'�8$!./+�(��ˑÊ�

D�B(��ˑ 
 
ˀǍǼˁƒɢ�Ģ�(�'�8$!�B(��ľ�ɄƝHɥ�)�ʶÂƥ.ĵ�
$!I

(��ˆˎˎˎŕ,³ɲƩ�Ǒņ('�!I(�� .ɨʵ<
$'�ƥɲPp�V�ƒ

ɢ�(�!I(��Ǹę,<A�)�$'� .A�+³ɲƩ�ȳ�!ƛƤ�ȳ�!I(

��ˇ˅˅ˌŕ8(�$)ʶĵ>ɏ.ĵ�
$'ʌA�ȳ�!I(�������ˊŕ�

B�Ɯʇ.ǴŰ,+$'� E")³ɲƩ<×+���Şǭ�ɕȨŎĘ>ɕƩŎĘ<�C

8���ʍŞȞ¡,+$'ʻ�+$!I(�� 
� 8!ɕƩŎĘ<Ě
!I(��Ʃ�į�$!I(����§.ɩƴ(/mMi.Žȳû

Ʌ+ʖ,Ĺ�'� .ɕƩ.U�t�ˉ˅ʿ�B�ɶ
'�8$!I(���E�B/ǟ

ǎ�E+�E0+B+�I(��ƥɲsMR�`ȁʯƒɢ<(�-�ĲʨƉŕß�Bɵ�

'�8�� 
 

ˀ¤�òŴˁ 
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�+,�ɗ×+Mk�S�ƙȲ<Ƌɇÿɕ(¸Ƀ&
�+Ezk�]��&�$ɸ

��&�%�6���BE 10 ŖÞ)Ȥ�ɸ�$
�?�ȑ�?RbQJ�&��+�N

�q�l�W�%�ǿɗ+Mk�S�¸Ƀ(F�%�A+�&� 

� %,�ǿɗ+Mk�S�¸Ƀ&,²�E­�6��İ�(«ǉ�6�,P�e�Ř:



6��'�İ�(&�C�Ļļ¸Ƀ%�A��äȁȐ)Ļ�Mk�S�E¸Ƀ%�A�

�F( 15,000 ¢ń�(ȉ%�Ũǉď� 35 ¢��
(
>�(&�C%,%�(
&

Ư�ɰDB6��ˎœ)ɦˈ(Ƃɢ%�
ʺ���A��F(+%�Ļ
ˋǛ�Ɣ¸%�

A�� 

� 2006 Ŗ)�Ȥ�!,�+ɗǡ±+ʵˋɌɈEʎÎ�6����+&��P�e�Ř,

Ņ�ŹŰEȠ���F(ń�(ȉ%ʟˋɌEƋ"$�ŏǚ�f}�cgEü�AF�;(


��˜�(AF�;(
��%,�Ȥ�!+ˋáºǆ�¦+ȯăȖƀ)'�<"$łƅ

��+�ˤ 

 
� �+ʟˋɌ+¶ȆƟʺ%��'�¦+«ǉ&+ǘʙ� �?ʟˋɌE¶"$�yJ�g

�?Ǫʉɒ6%ˋǛEʟA¶ȆƟʺ%���+Ɵʺ&
�+,��ĞɌ�hJd%,

20kV +¶ȆƟʺ(F%��'��ȌŌ��+ɗǡ±Ðȡ�N�ql�W�%�2 ȌȔ�

E.ON +ķ¬ȡ%	AĠĤˋá¬ȡ��B�? 2 #+ʞʲ+ɗǡ±Ðȡ%	@6���B

, 2009 Ŗ+f�a%�� 

� ��)ƴơ�B

�ƨȟ(U�q�

	@6��'��

ĞɌE¶�+,ǘ

ʙȐ�ń«ǉ<İ

�(Ǫʉɒ%��

�+>�(«ǉ�

��)ŋĦE´A

&�¶ȆƟʺ�Ļ


+%İ�(}�

cg�	@6��

��)
6ƣɴE

Ƌ"$
A�˘Ď

+ʵɃ_�a�,�  
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˅+ɗǡ±)ǘ3$Ŗʾ 3
����+ȵȻE�$
6

�� 
� �B,�ȋ+ˋǛƟʺ�

ʏ�İ�(ˋá¬ȡ�ˍ�

�+ȉ+Ðȡ%��20%ŏ
ǚ,�ˋǛ¨EȵȻ�$


6���B,ˋǛ+ʚʟX

^g%��5.5�Ʊʢ+Ǫ
ʉɒ,:�Ņ�˜�Ɓ
6

��(�(? 5.5 &
�+
,�ĞɌ+Ɵʺ%�� �

?�Ż�,�Ľ˃)İ�(

ˋá¬ȡ)ǘ3$�ń�(ˋá¬ȡ��Û(+���Û�;(
�&Eɶƨ�$
6�� 
ń�
�?�»%˜�#�+�%,(��Ż�,
ľ�F+ʞ�)
$�(
�#äȁȐ

)Ļ�Z�p^EƔ¸%�$
A� �?
ľ�F,�ʷ+}�cgEũ$
6��ʞ


&Ļ
� 
� %,��+�N�ql�W�+�B6%+ʗʔE�'"$7�
&ű
6��2002 Ŗ
)��+ŝǻ�nc\rlK^�´?B$
6��2002 ŖţƯ+ŕġȐ(ŝǻ)ǘ3A
&�10%+Mk�S�%ʊ��&�%�Aŝǻ%�� �?4&F'ǹƳž�
?(
&

��&%�� 
� Ż�+Ƣʻ&�$,�İ�(Mk�S�¬ȡ(F�,����FđīE�$����F

ī�E��A�&�İ�%���Ż�,ʠ%�ń��$::úȒE�"�@��A�&�

%�A�Mk�S�E¶D(
%İ�(ÛȒE��A�&�%�A¬ȡEȔƌ�$
6�� 
� �;	(���(+�ˤİ�(¬ȡ,Ǆ��
6�����Ż�+¬ȡ,ŏǚ+�9)

Æ
$
6��Ż�,
ʺEȩ�(
&
�(
%���ȩ�&ĄƯ)ŏǚ)ł�$D�

"$:?��'B�?
Mk�S�E¶D(
%<"$
�A�&
�+Eɩ�A�ȵȻ�

(+%�
ľ�F),ǶƟ%ȗMkX�Z�eI�UE�$
6�� 
� 2003 Ŗ,�ŏʂ¬%ʵˋɌɈEʎÎ�A&
��&Eǟʂ�6��2005 Ŗ,H��
YH+��ʴă+ȘĽ�E²ė:�+ȉ%�ƪ�6����+�N�ql�W�&��+

ȉ+˒Ĥ,�£�ȌȘF�)
6���(@ř
ˏȪ%��2006 Ŗ)�(@
C
C 
ǭ��+%���©ÞʵˋɌɈEƋ"$
�İƀ+¬ȡ�?ȺɄEʎÎ�6��� 
� 2007 Ŗ�?,�100%ǜáȎˋ+ˋǛE�ŏǚ)Ɣ¸�$
6��Ż�+ǜáȎˋ,�
O�^g�H+	AȄȅɒ�?ʈ"$
6���B,hiK+ǜáȎˋ%��2008 Ŗ)
ŏʂ¬,�Ʊʢ+�əŏǚ:«ǉ)Ɣ¸�$
AˋǛ: 100%ÓȄÿɕ(Mk�S�%
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��&
�ǟʂE�6���B)>"$�ŏǚ+ŶʁEɖôȎ�ɖȜǠ�ɖȜǴ�T��

�(Mk�S�)Ʀ�ʘƕ�$
��&
�� 
� 2008 Ŗ)�ƥƼ+ƞȥȗ)ţ�AȞȬȗ�<"$
A�	AX�e^g)÷â�6�
��£�ƱʢˋǛƟʺ&
�+,�Ʈ:į:Ŗ�ļ�$ 27 _�g&�ěļ�B$
A�
�����B,ȞȬs�]LTg&�$<"�+%���·�-Ĳ˂�Ǹ"$
AƯ<˗

�Ĉ
$
AƯʾő),�ȕƐĲ˂Í<˗á�?ˋáEÎB$��+Ưʾ,Ļ�ˋáEƔ

¸�A� �?Ưʾő)>"$�ıǛ)>"$ˋǛƟʺ�ĬDA&
�ȞȬs�]LTg

%�� 
� Ż�,�©Þ,�hJd+¢�!����FǪʉ�A+)ăD�$�İ�(ȎˋſE´

"$
�@�ăD�$ȎˋſE<"$
6��� �'��B,Ï�ʠ+Ȏŵ%����

A�&)>"$�ŏǚ��Ĳ˂�Ǹ"$
AƯ<˗�Ĉ
$
AƯ)ăD�$Mk�S�

ǪʉE�A�&
�+,�Ĳ˂Í&˗á&
�+,ÓȄÿɕMk�S�%�hJd%,�

Ȍye�\���	A:+&�B$
6�� 
 
� (�ŏǚ÷â)��+�&
�+,�2008 Ŗ+ŏʂ¬ǟʂ+ÓȄÿɕMk�S�
100%&
�+,�ɗǡ± �%(�ŏǚ&�ɋ)<@��"��ŏǚ÷âE<AÞ)�
2008 Ŗ+H��YH+ƪȊ&�ɋ)�ŏǚ÷â+s�_^�·�-
CF(ǟʂ)ł�
$ŏǚ�÷â�$
6��ŏǚ+U��sE´"$:?"$�ǛÁOqL�\r&
�U

��s%Ĵ96���
CF(ǟʂ)÷â�$:?"$
6��ĥƼȐ)�+Ðȡ,ŏʂ

¬)>"$
C
Cǟļ�B$
6��ŏʂ¬&
�+,ǚ�Ȑ¨ɤÜ(+%�ŏǚ+�

�?Ö$�A+%��'�%:ŏǚ�?ʭ
+%�ȕƐŏǚ+ĪEɓ�(�?�'�)˗

áȎˋEŝ$�?

+�� 
� �B�?�Ă�ő)H�V�gȆȼEʵ"$�'+>�(Mk�S�+¶
ƢE�$


A+�ɾǃE�6���ɨƹ:�ŏǚ&łɸ�A�9)��+Ƣǣ&�$ɗ×�!%ƪȊ

E´@6�����)y^a��	@6���B,�˗áȎˋ)ł�AʌźŶɩ&ùłŶ

ɩE6&9�:+%���B,�˗áȎˋ+Mk�S�ƙȲ+}�cg�'B�?
+M

k�S�ye�\���	A+��6�ɗǷ¾ʃ<Ʋɮʿ¼+ŹŰ(':6&9$
Aƪ

Ȋ%�� 
� ��<"$ŏǚ)
C
CēɟǧåE�$�6���'� �'6 �ĠĤ°ǚ%˗á

ȎˋE��)ŝ$A�&Eùł�$
Aŏǚ:
6��ŏǚ,ôķáȎˋ:Ǒ��(
�

'�˗áȎˋ�ɗ×+�!+Þ)	A+:Ķ &�ɗ×+Ŝ),Ǒ��(
� 
� �B,�Ĺț%��ˤȰ 4 +ːČ�ƶʞ��(?B�hJd+ƙǡĿ�t�z�\L
HǙ�}J�&�$Ö$
A��+ƪȊ:²ė:ƪȊ˚EÂ@$ŏǚEċF%�ƪ¬E�

6��� �?�Mk�S�\qgE<A�9),���
�ŏǚ&+łɸ<ēɟǧåE

ˎœ)ƯʾE��$�"�@<?(�$,
�6�F� 
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� �B%�ơ��˗áȎˋ)ŏǚ÷âE½ʦ�A&
��&Eǟʂ�6���+�%�ȕ

ƐƄʋ%,(��ɗǡ±Ðȡ)Mk�S�ŏǚɀăE´"$��+ŏǚɀă�ɗǡ±Ðȡ

)Ƅʋ�A&
�Ƣǣ��Ȍ

F�;(
�&
�ɯǟȲ)�'@ș�6��� 

�  �?�Ż�+ E.ON &� RWE &���
�İ�(¬ȡ&+ʬ
��+ŏǚMk�

S�ɀă+ʬ
%��ï(AˋǛ+üɃɒ(+��Ȏˋ+ſƸɒ)(A+��ï(Aɮľ

Åɮɒ(+���ɋ)´"$
�¢)(A+���ʶéǴȽ<ôķá)ł�$ǶȢɁ)(

A+���B&:ɗ×�!+ƻƾE�ɋ)ǋȷ�$
�+��
ʺEƁ� �+¢(+��

�ɋ)
ʺEȩ�¢)(A+�� 

� �+>�)�ŏǚ,ɗ×%¶�ˋá)ł�$�ɗ×%:
ʺEȩ��&�%�A�·�

-��ɋ)ÑĄÖʋ��Ĳ˂ÍȎˋ&�˗áȎˋ�2 ŖÞ)�+Mk�S�ŏǚɀă,ɴ

Ȯ�B6������F+¢�ˆ6@6���āÄ�ȃ�¬+}�m�%�ŏǚ�x��

eIH%�ȃ�6�,ȓǃŤ&�$<"$
6��ť?,��+¥�)ł�$
ʺEȩ


%
6�F�Ȃğ 630 ¢+ɀăď�
6��ȂğɉÖʋ˕� 300 ����%����<

"$ŏǚ�Öʋ�� 300 ����,�Ż�Ðȡ�ÓȄÿɕMk�S�+Ƅʋ)¶
6�

��Ȼ 5 � kWh &
�+��N�ql�W�)ŭɨ(ˋá%�� 

 
� �B� 2008 Ŗ)ƔȠ��s��%��Ȃğ,��%��ī��ˍ�«ǉ%�ʏ�ŏǚ

�?+ī�%��ȂğŻ��ʟˋ�$Ǩ�$
AU�q%��£Țñ%Ƞ�B$
AŎ)�

˗áȎˋEƄÎ�>�&ɑ�$
6���+KI�hn�T,�Ȃğŝɴ�Ĵ6"$
6

���"�ʖ%ʢ"$��İ�(˗ʣɱ,����cn%�Ȍ˜
 200m +˗ʣɱ%

20m 
�)ǯ"$
6��	��)ŝɴ�B6�� 

� �B,Ưʾ)>"$ˋáƟʺ�ĬDA�r��+�J��ˋá+ˌɨ���Ĳ˂ÍȎˋ�

ȏ
&�C�˗á�mJOz^)>AɥŢ�ʒ@(
ʳ×,Ņ�	@6��Ɍ+&�C,

ˋá+³"$
A&�C%��˗�Ĉ
$
A�'�ˌɨ�Ņ(
&�C%��·�-�

³"$
A&�C)����FˋáE¶"$:?�>�)Ǫʉɒ)è9�
�ʒ@(
&

�C%Ņ�ȵȻ�$:?
�
��+�ǉ&
�+,�Ȣǌ�<"$
A:+%,(
� 

� �B,ȃɿȐ(ƓÔ%��Ľ˃+ƑȦEȠ�$
6���B�ˋǛ+ʅɝ+ƑȦ%��

�B�ȅǉʳʽ&ĿŜʳʽEÏʳÎB$�ˋáʅɝ+zk�]}�gE�$
AU�q%

���Ȍ�+Ɋ,Ĳ˂ÍȎˋ)>Aˋá%��2010 Ŗ+ 4 Ʒ%��ʩöƜŖ+ʾ)��

B �+���F+Ĳ˂ÍȎˋ�ŝɴ�B6����B, 2003 Ŗ 6 Ʒ%��10MW +

İ�(}Q`���ƣɴE´@6��� �?Ưʾő)>"$,�ˋáˌɨ>@:���

F+ȎˋE�$
6��˗áȎˋſ�#�A�&�%�B-�ʒ@(
ʳ×EɥŢ�A�

&�%�6�� �?�ˋáEɠˋ�(
&
�(
ʳ×<ɠˋ�Aˌɨ:	@6��'�

Ǫʉɒ)ł�$Mk�S�E¶�ƯʾőE�?�$ɾƝ�A&
�³Ġ:�(@	@6�� 

2011 Ŗ�? 2013 Ŗ6%+U�q%���+r��+ʳ×,ˋáEʚÖ�$
A�ʚÖ

�$
A&�,�}�a��ʠ)Ć
$
A� 
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� �;	ɗǡ±�ǿɗ+ÐȡEƋ"$
A�&%�ŏǚ�'�
�ųŴEü�$
A+%

�=���(�ʟˋɌɈEɗǡ±�ȕƐſƸ�A�&&�ÓȄÿɕMk�S�)>AĠĤ

2+ˋá¸Ƀ�ɀ7ă"$
A+��ɥ
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ʺEȩ��&�%�6��ǛÁ¾Ï)ʆȀ%�A��ƺȐ),ƴ(

AɁǬȐ(}�cg�	@6�� 

� �ƺȐ),���%Ȅȅ�A˗áȎˋ&Ĳ˂ÍȎˋ��ʭ�+Ħſ%Ȅȅ�BAMk�

S�>@:�Ļ�(A&ű"$
6��ʧ�$: 2025 Ŗ�?,���%Ȅȅ�B$
A

ˋáEʈ�4���ʭ�+řĤ%Ȅȅ�B$
AˋáE¸Ƀ�A>@:�Ļ�(A&ɱȳ

�$
6���+Ư)�ɗǡ±,��+>�(Ļ
ˋá+}�cgEŏǚ)ʱË�A+�

ǟʂ�6��ˋǛƟʺ&
�+,£ŧ'F'F��"$
�6������ÓȄÿɕMk

�S�+ȎˋX^g&
�+,��N�ql�W�%:�
#+ƥ�ǎǤ)("$¯��

$
�6�� �?�+ʼƺȐ),�ȑ�ÛȒEũ?BAǽǢ)("$
�,�%�� 

� Mk�S�ǛÁƙȲ+ǅƼȐ(ʘƕ�(�B-'�(A+�ˤ���A&�
�?��

+ˋǛƟʺ,��"$
�6��˗áȎˋ��+ºǆ��Ƨ�A+EŅ�ɍ9A%�=��

�B)>"$�ˋáºǆ+�ƧE	AȧŚƃ�A�&�%�A&ű
6�� 

� ɗǡ±ſƸ+¬ȡ&�$�ɗ×�!+ÛȒ �%(�ŏǚ+�9+�ǉ&
��&%�

ŏǚ)ÛȒE��A�ĠĤ%ʟˋɌEſƸ�$ÓȄÿɕMk�S�Eħ<�&
��&E

%�A&ű"$
6�� 

� (+%6&9&�$�ɗǡ±ſƸ+¬ȡ&�$ĠĤ%+ÓȄÿɕMk�S�&��+ŏ

ǚ)&"$+}�cg%	A�Ļ
ºǆ%äȁȐ)&
��&E�Ȯ%�A&ű"$
6

�� 

� ɁǬȐ(ɮǵ&�$ 2 #	@6�� 

� 6��SUNˡStadwerke Union Nordhessenˣêtc_�ɗǡ±Ðȡʥă)&
�+,�

êtc_�Ŋ+ 6 #+ɗǡ±Ðȡ+ʥăɀɏ%���B� 6 #+ɗǡ±%���ȌŌ)

�N�ql�W��	@6�� 
�
 100km ĖƢ+ȶę%	@6���Ȍİ�
Pc

_�ŏ,¢ý 20 �¢+ʴŏ%�� 

� Ż��N�ql�W�%,�mJOMk�S�ƽ)(A+, OK  &�ń�(ƽ �

?%�A�%:�êtc_�ŊÏ±%�+>�)(A�&�%�A+�ˤ�+>�(�&

Eɰ�&��N�ql�W�+¢,�Ǿ"$
A&ɰDB6���İ�(f�c_�T�

cs&�qN�T^��W�&�+ŋĦ)�Ĳ˂Í&˗á%ˋáE¸Ƀ%�A+��
Þ

?Ǿ"$
AF�;(
ˤ&ɰDB6��� �?Ż�,�N�ql�W� �%(��

�+êtc_�Ŋ 73 �¢+¢ý+řĤ+ĠĤEÓȄÿɕMk�S� �%Mk�S�¸

Ƀ�%�A+�&ɱȳ�6���4000 �	@6��3.6TWh %��ˋǛ+ˌɨ%ɰ�&�

5 È�? 6 È���+ˋáºǆ%��ɱȳ�A&�2050 Ŗ%,(��2025 Ŗ) 85%+

ˋáE�ÓȄÿɕMk�S�%ʊ��&�ÿɕ &ɱȳ�6����+�!�Ȍʷɨ(+

� 60%ð9A˗áȎˋ%�� 
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� ÓȄÿɕMk�S�+ßă��Ƨ�A&�ƤĹ+ȜǴɧǴȎˋ�ÖáEɞ&��@�ǒ

9(�$,(?(
� �?�ÓȄÿɕMk�S�&þ
Ȏˋſ��ø !)(?(
&
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�ȸï(�&%,(
��B,�ɁǬȐ(ʿŬ�1#�A�?%�� 

� �N�ql�W�%+\{���\��%��'�2020 Ŗ),ÓȄÿɕMk�S�%

4&F'ʊ�A�hJd+ˋáˌɨ, 60 �? 70GW %å
$
6�� 

� 'B �+˗áȎˋ&ˏȪ�ŭɨ(+�ˤêtc_�+ĠĚ%��250 ĥ+İĢ˗áȎ

ˋ�	B-ʊ�A��+Ȏˋ)ŭɨ(ȆĠ 46 ��ĝĀ �%, 0.67 �� 

� %,�(�˗áȎˋEÊÌ�A+�ˤ·�-�Ɨǂ+˜
İĢ+˗áȎˋǏ<�Ţ
˗

%(�$:�ɁǬȐ)Ȏˋ%�A˗áȎˋǏ:Ö$
A�?%���B�?�˗áȎˋ%

	B-ĠĤ%Ȏˋ%�6���hJd+ʭ
&�C�?ˋǛEʨF%�Aŭɨ:(�(@

6�� 

� %,��+>�(X�_sg%<"�&�+ĠĤ+}�cg,²(+�ˤ6�,�ĠĤ

2+ɁǬºÃ+àÖ%��CO2+ƍÖʹ� 70%Ņ(�(@6��Mk�S�+ʚÎ¹Ĺ

Ś�¯�(@6���+ĠĤÏ±)&"$ɁǬ+ȮĠ�ȅǉ+ȮĠĦſ&�$ˎœ)˝á

Ȑ)(@6���+
�ÓȄÿɕMk�S�+}�e�^�AˇȆ�àÖ�B6����

<"$7F(�ʄ�)(A+%�Ȅǧ+ʍ:ɚ�(@6�� 

� �+êtc_�%¶DB�
ʺ 5 È���+�!��+�!ĭ)Ö$
"$
A
ʺ

� 3.3 È���	@6��Ì4'ɰ"�X�_sg%:"$�6��+İʳ×EĠĤ+�

%Ǩ�6����$�ʼƺȐ),�+ 90%+
ʺEĠĤ%ė��&:ÿɕ &ű"$


6�� 

� �B,�ʶéǴȽ+ƍÖʹ(F%��'�Ȃğ�? 2025 Ŗ6%+�ǯ+ƑȦ%���

+U�q�ˋá+ºǆ�ˍ
ʳ×+>�)�Ƨ�$
���Ƣ%ÓȄÿɕMk�S�,4

&F'>�("$�ƣɴ�ǮºÉó��ŧ,:"&Ļ�(A�˗áȎˋ&
�+,ǺƟ:


?���ʶéǴȽ:ƍÖ�(
�
6ȂğÓȄÿɕMk�S�+ºǆ,˜
%����

+Ŏ,D��%���+êtc_�)ł�$�1.4B ���EƄʋ�A�&Eŵļ�$


6���+ 6 #+ʥăɀɏ%ȂğĠĤ+¢ý+í×)ţ�A 29 �¢+¢ʫ×+ˋǛE¸

Ƀ�$
@6�$�Ȃğ 1300GWh +ˋǛE¸Ƀ�$
6����$��+ĠĤ% 1300

¢+ˇȆEȄ7Ö�$
6�� 

� £Ⱦ¤��^�Jh,�Ż��HJfIHEÖ�$q�K�w�qG�ȞȬſ+�˗á

ʳʽ�ɱȳ�$Ö��Ɯĸ%	@6��Ż�+Ńƾ&�$�ʼ
ʓˉ%ˋáEʨF%�A

+��6�,¶�&�C%ȎˋE�$���)ŏǚ�Ƅʋ�$ŏǚ:ÛȒEũ?BA>�

(ƻƾ(+�� 
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ˡ�Ňˢİƀˋá¬ȡ>@:Ļ�Ǫʉɒ)ˋáEʇī%�A�?�@,(F%�=��ˤ 



 79 

 
ˡ����ˢ
�#�+ɨĘ�	@6���#,�ŗʨ(�&)�%)	A�ĞɌ+ʵˋ
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*-'�gHc-ʱʒ(��-.�Ǯǳ+Ʌ&8ğ�*ƴʖC8$&�4��ũ�ƾ��

ȩ-ƪ$�(��-.ȳǆ¯+
>4�� 
 
� VKU(��Țȧ.�ɿʈ×-Țȧ+*$&�>�t���+�-Ɲʊ�âŬ�
>�@
 @-Ľ�(+Țȧ�
>4���-Țȧ-Ȟɉ*D'��)�1949ņ+gHc-ŪřƘ



 99 

Ó-ʱǸ'
>4��U���f�FehJF�+<$&ɍȋ�@!Țȧ'
>4��ǣ

Č�183-©ā� BW +
>�gHc' 1422
>4��ēƝǳ*ƭâÑʎ.ʠƿ�O[�
Vy�ǀʄ*)�{H�'s��:ŁąʳɴĖ�ÉÊ�ɼ�H�_�jbf-ćȤ*)8

:$&�>4�&�ʝǩ.Èā-©ā.È¯' 25 �
>�ě�.È¯' 1600 Â�� '�
BWĽ' 100Â��Űɨʫ�ņʔ 870y�M��'��gHcÈ¯' 9.9p�M��(*>4
�� 
� ȳǆ¯ÉȀ.�-üčĒ'ě��fbs 10+Ç>4���-ɿǶȚȧ.țǍǳ�%Žǆ
ǳȚȧ'țąǳ*ÿ�(Žǆǳ*ȥƧ8Țȧ-ŖÚ-�%'
>4��ŁĖ*D'��)�

ʠÜ-µȝ+ʕ�& 50ʷYKF�
>4��O[+ʕ�&. 60ʷ�ǘµȝ 60ʷ��ǀʄ
. 80ʷ'�ǀ. 24ʷ-ŁĖYKF(*$&�4�� 
�  
� BW.ʢń+ĞƱ*Ľ'H�q�+ĵ�?Ʉǁ8ʵ�'��Ƀ-Y��E�cm�f+.
1400ʾ-Ļ�
>4���Ȏ�-Ņʎ�
$&�é+.v�e�Ǐ�ƣ+.Y�m�čĒ�
å+.Ņď*�ʗč�
>4���- BW .�È¯-Ľ-�'�÷. 3 ¬"��țǍ'.
fbs'��BW'. 1100��-�÷�
>4��EU-�'țǍǊá�ǵD*čĒ-�
%'
$&�țǍ+��& BW-ě>��.�ņʔ 3890Â�C
�&�4���@.[J
K�e��2�Q��w���g(Ƽɶ�'�?Ɓĩ'
>4�����bn' BW <>

ğ�*țǍÜC8%Ĉ. 7%��
>4�D� 
� �- BW -Ǚȶ.țǍ'
?���%+ʜ��&�?-'.*�&�@.ĽÈĒ+Ñƀ

�&�?(���(+�-Ǚŝ�
?��- BW Ľ+.�čŅ-ɭ¨�
?��FJfm

��-Ƃ¿:ʠɴ-Ƃ¿84!ĳ'�čŔ-ǛǇ�<�*�<�*(�A+8lHdRǨ

ƭ�¬Ȩ�&�4����+�$�>Lj�Q�-H�q�CƂ¿�?(���(.ȓê

*�('.
>4�D�BWĽ+.ïǲ-Úý8ʢń+����ïǲĳŉ8ʢń+Ğ���
4'8 50ʷ8ïǲ�ʜ��&�4�� 
� 2011ņ-Lj�Q�Yqf��Ķ�!�('�Ȳïǲ+ȵC�>4�!�� ʻ%-ï
ǲ�á�&�>��-�%-ýɉ� 2900MW+*?��25ņ+.Ʒ4?�ĭ'
>4��
2011ņÙ+. 6ē
$!���4.Ʒ7=@& 2ē+*$&�4�� 4'ïĨÜCɧ$
&�!Ğ�-Lj�Q�C4�*$&��*�@/*>4�D�å+
?ʯÜ*)Cé+

8$&�?ɸʠȤ*).
>4�D�Łƾ+Ĭĭ�!ʠÜCµȝ�&���(�ʍɄ'�

4"ȔȞȡ-ųŐ�æÑ+ȼB@&�*�$!!7'��égHc.ʢń+Lj�Q�ǌ

ɦ�Ğ���ǧǨ�Ğ�-.å'
?����4"æÑ+Ȧ�$&�*��gHc-Łƾ

.å�=é1ğ�*ʵƦȤC%�?�(+óĵC�&�4��"�=ũ�.ȳ=�-é'

:$&��*�@/*=*�-'�� 
 
� ����Ȱƕ'Ǚ+��Ɓņ�ȳǆ¯+<?ÎÉƚä�Ɔ��ÉȀC%�?(���'�

20 ņÙ+�S��m�ä-�'��ƌě$!ʌʠȡC�ɥ�8)�(��ǣɠ���&�
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&�4�� 
� ȳǫä�ȼB@?Ù(��-.�ȔȞC8$&�&µȝ�?©Ȁ.ʮİC8$&�4�

D'�!��@.Ȍ�'.*��=�İ�D8�4�D�œƓ- EC.�1996ņ+���
bnÍ'-țǍǊá-·ʁ-�'�Lj�Q�-ȳǫä(��ƯŠC%�>4�!� 
� 98 ņU��ʱǸ-Ɠ+�ȳǫä+ʕ�?gHc-ǈŘ�'�4���-ȳǫä�ĶÇ�
@&�=�ǝìŁĖ"$!§ƭ�Ñƅ�@4���@.©ɉ�Ȍ��?ɣěʊÑ*)C�

$�>Ñ�*�@/*=*���@�=ȳǗ|kw��'
?ȔȞ.�ʒɰʞ-ɸʠʌʠ

Ȥ-ȑǤ.��$�>Ñ�&Õ©Ȁ(�&�*�@/*=*���@.ȳǆ¯(�&.ʌ

ʠȤC8$&�?(���(+*>4�� 
ȳǫä-ĶÇ�*�@?��-�'�Ȍ��
?�'�ȳǗ|kw��-*�-ɸʠȤ�

ʌʠȤ+8ȳǫä�ĶÇ�@*�@/��*���@.�Õº+%�?(���('.*

��ɘƂ�?ŖŬ�Ƶʕ+<$&ʁ7=@?�((*>4���-ȳǆ¯-ÉȀ'�ȔȞ

Ŭƚ�&�?�ċȤ(­ċȤ*D'��)��@C8$&�?�=(�$&��@��İ

�D(%*�?B�'.*��8��%-©Ȁ'ʠÜCɣě�ķě>+<$&%*�?�

(�'�?��¢- 100 
?©Ȁ(Ȍý+*>4������Łƾ-�+.�ȳǆ¯ÉȀ
-ʠƿC�ʵ�&8%*�!��(��Łƾ��4�� 
 
� Lj�Q�Yqf.�ÎǧùȱLj�Q�(Lj�Q�-àǡä�ǹLj+<?Lj�

Q�ɵź'��ɿʈŽň.�2050ņ4'+Łƾµȝ-3(D)CÎLj'4�*��(C
ǷƲ+�&�4��^���:ĠʘÆ:mHMO[��ǀ�=O[Cõ>Ð�(���(

8
>4��4!.ǯ-mHM(��-8
>4��4!Ĳŋ-ǧ�5(��-8
>4

���  
� �@�=mHMx[(���('Ƥƭ-ƹƟ-Öǩ'��gHc.ƋƝ(þ�'ƬƤ�

Ğ�Ĉ'
>4��ğ�*§ƭ-Ėý�!��D-Lj�Q�Cǌɦ�?(�A.�UZ

Kj-Y[dzCĶÇ�?�(+*>4��ÉȀ�UZKjƈɍC%�$&ǲʠC��ǘ

8Ƃ¿�?�(+<>ǲʠ'
4$!±ǘCǘ(�&Ǩƭ+4!Łƾ+µȝ�?�(�'

�4��Ƽɶǳķ�*ǲʠƈɍ'.ǲʠ"�'.�ʐCÄ�?�(.6����*$&�

?-'���='?ǘCƚà+³$&��-ǲʠ-ïƄ.Ɯ"$!>u�bf"$!>�

abs"$!>�O["$!>�Cµȝ�?�('țǍǳ+Ǌá�'�4�� 
Lj�Q�Yqf+��? 3%-ïØ.�Ĭĭ	�&��Ĭ�	��ǥė+ʌŦ�!	Ŕ'

µȝ�?(��ǔ'���-Ĭĭµȝ(��ǔ'. BW .ʵ�ǀǒ'�ņʔ-½ʠƓʔ.

ŅĎ 15Ñ�!(
/�r�S(��Ǭ'. 2Ñ'��F{�N*)'.�½ʠƓʔ.8$
(Ğ�
>4��ȔȞCĬĭ��?(��ȼǕ.ʢń+ʟ��ȼǕ'��@C�Îǧùȱ

Lj�Q�ybR[':?(���(.�ȷȽ-ʨĒ'ʟ���ǹLj(��-.ʍɄ*

Ʉȗ+*>4�� 
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ȳǆ¯+<?§ƭǊá(��-.�ǣČƆŽň+��&�ʢń+Ĉ�:?2�¡�'


?(�����-ȳǆ¯-ƭâ(��-.�Ĉ�:?¡�-�ʊ-�ʍɄ*ƭâ'
?(

ĭȩ�@&�4�� 
 
�áǭ�ƐʸÑƀĐLj�Q�µȝ-peMCɅ?ʹ 
�@Cǋ��(+<$&ȸ�ʮİCǠŚ�!�(Ȫ
&�4�� 
 
� )-<�+�&gHc�Lj�Q�Yqf�?�(��ǔ+ʕ�&.��ɺƎ"�Ñƀ

Đ':?ŞɄ�
>4��ÑƀĐ.H�_�jbf-ưɾ'!(
4���Ǯ+�%-ğ

�*W�m��
?(Ȫ
?-'.*�&��Ǯ+Ñƀ�&�?(Ȫ
4���-<�*

ȔȞưɾ.
(Ɓņ''�
�?"A��H�_�jbf'įɐ�@!�(.8-���

#��*W�m��
?�('Y[dzÈ¯�Ĭĭ�?(���('
>4�!� 
� ȳǫȌ��?!7+�ȔȞ-ȑǤȫ. 20ņ�(+ƖƆ�*�@/*=*�'�,��@
CÖǩ�&�ÎÉƚä�ȔȞCȳ=-8-+�?(��ȳǆ¯�Ę
&�&�4���-

<�+�%-ʌʠȡCÎÉƚä�?(��(�A.�Łƾ(�ȣ+�@Cȼ��('�L

j�Q�ɵźCÞɽä�&���(��ǜ��
>4�� 
�  ǣČ�Ǭ�Èʊ:?-'.*��Łƾ�Ðɨȫ(�&ñÞ�?T�[�Ę
&�&�

4��FRdGr+Łƾ�ñÞ�?�('�Ȁ©1-ñÞ�Ę
&���('wZdGr

*ǣɠ�ɭ�&�&�4�� 
� ´
/�ğ�*Űɨ©Ȁ��
?(�A+JG�gqE�zC%�$&8��@.Ʃō

-Ėý.ɨƝ+ǋ@�Ğ�-��óĵC�4������-JG�gqE�zCŁƾÐɨ

'�Łƾ':?<�+*?(�ɩŨ�?<�+*>4��ȳÑ-8-(�&Ǥɇ�4��

FHe�dGdG�ǧ4@&�4�� 
� ´
/�ğ§ƭ-Ðɨ�Ä�!��,�.3(D)�ĝ+'&��4����&�=+

�Ǯ1��4��ÉȀ.�80ʷ�čĒ-ƭȫ+Ĵ�ć?<�*¡Ț5+*$&�4���
-<�*�(�ğ§ƭ'.'�*�<�*¡Ț5+*$&�4���-<�*ȳǆ¯-č

Ēƭȫ+�
=@!¡���-ôǴ.ȇʐ(�&ȳǆ¯+8)$&�4���-ȇô+<

$&ÉǴ�ƭ�ŇȈĉ�īƨ�ʄɱ*)1Űɨ�*�@4�� 
� �-ȳǆ¯-ÉȀ.ȳŀɨƝÖǴǡ. 8ʷ�= 10ʷ'ǐɯ'���ğ§ƭ. 20ʷ¬*�
(ǐɯ'�*���-<�+ĸ�-ÖǴǡ'ǐɯ'�čĒ+ć?�(�'�?�(�<�

ŕʥ+*>4�� 
 
� �-<�+�ȳǆ¯-ÉȀ�ôǴC
�&Ǭ-ɡǑ+*?"�'.*�&�čĒ-�-

¡�+*$&8=��ʝǩ�ǧ4@�ü�ƭȫ+�ƭȇ(��Ŕ'�ȳǆ¯+($&�ǰ

ʍɄ*ɡǑ+<$&ɟ�+*$&����@Ct���*)-©Ȁ+�
?(��ƭȇ.

t���+.�$&�4�4��´
/�ƾʔ§ƭ�ȳǆ¯+ľĖCƈɍ�?(�4��
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��+ŞɄ*ʠÜ:O[:ǀ*)CÉȀ-<�*Țȧ��ŭ+Ŏ�ö�&Ƃ¿�?�(�

'�@/��2&W�p[C�Ŵ�&ȼ��('ȉÀCƍ7?�(�'�4��ʂ�(�

�-.ǨƭǮ+��&ğ�*e{�bf+*>4��ÉȀ-<�*U�nRf*Țȧ�Ų


?�(.Ǩƭɕȴ�?+8ƚÖ(*>4��S��m�ä-Ɠ£'Ǩƭ�Ȍ�ÜC¸%

!7+.q�PYr�'*>4�D� 
� �-<�*ȓƏ-ÉȀ'�@=CŹµ�?�(�ÐƢ4��ȳǆ¯-ÉȀ+<?ÑƀĐ

W�p[-Öǔ.��÷ǎĸ(ʵʶä-�'�AD*H�q�-µȝ-ʛ+Ñƀ�&�@

/ʇÒ*ǛǇ+
$!Ŕ'µȝ�?�(�'�4���@=C�Ģǳ*Ŕ'µȝ�?�(

.ʟ��'��Ñƀ-Ƈ�:>:��'���  
� ´
/�ȳǆ¯�:$&�?�ƭ(�&s��(�ÉÊ�ɼ(�ʳɴĖ*).ÌĐǳ*

ɬĩ�ƭ'��ôǴC
�?Lj�Q��ƭ(ýB�?�('ȇ×�-Ǹƻ�'�?<�

+*>4��ÖǴÑC�-44Ŏ�-'.*��Ǹƻ�!
(ÖǴC��?-'ȇ×�<

�*?�ȇ×�ƚÖ*�ƭ�
?�('�@=�Ƞŵ�@&�4�� 
Ŀ.q�Hr�RğȬĔ�20 ��ʋŁ'��)�Y��E�cm�f-Ƭ-�+
?�

F�d�Y�_H���@.ʋŁʊ�=ʞ@&�?ʢń+ķ�*Ǭ' 1� 1000����*
�(�A+ÉȀ�'�4�!���-H�q�-Ƃ¿.ʟ��$!����+ƘƆĐ-Æ

T�r�C�$�>ɼ�&�ǘµȝ4'ȼ$&�4��ʢń+�Ö*ơ¥-8('²=@

!Țȧ'����$�>țąCȼ�čĒ-ɪ+ğ��ɢǟ�&�4�� 
 
� ƾʔ-ƭȫ�ƥ!�&àǡ*-��4!ȳǆ¯ÉȀ-Ƈ�<�-��ȳǆ¯ÉȀ�ȔȞ

CÎÉƚ�?(�+�)-<�*�(CȪ
?ŞɄ'
?-���AD*�[R�
>4

���-
!>.�Y��E�c�D.ɳC8$&¯ʴ�@&�!�('8
>4��ŗ

��AD*ȳǆ¯1ßɈ�&�!�('8
>4�� 
´
/�Ľ-ǈŘ+<$&Ɔ��ÉȀCɍȋ�?(���(CȃƷ�?�(�ÐƢ4��

ʌʠȤȡCÎɫÇ�?Ėý+.�ɫÇ�&)-Ȇŉě>��=@�CɉȐ�*�@/*>

4�D��)-Ȇŉ-ʌʠȤȡ�)-Ȇŉ-Ü�
?�+%�&�č�+�4$&�?�

(�=��@Cɉ��?-.ʢń+ʟ��(�
4��"�=ȳǗǝì'
?ʌʠȡCp

Z�F�+ȳǫä�?!7+Ĉ-Ɇ×Ƶʕ��ȔȞƄʐC��=(���('Ĉ-Ƶʕ�

ǃ7&�?��-
!>Cɲ4
&�$�>ɉȐC�*�@/*>4�D�țą-Ʌɼ�

Cȋ&?!7+ȳÑ-Ŭ-{H�(*?�İ�D-ưɾ.�Ĺ®ưɾ.)�*-��ĳŉ

�
$&�Ñƀ�&�?-��4!ņʶĺ� ř-�÷-Ÿȅ.(��A�A*�(CH

�sbf�&Ȫ
&��*�@/*>4�D� 
Y�fIbfO�f-ɷ�+ķ��Ǭ�
>4�&���'.Ɔ��ÉȀC²$&�ʠ

Ü-µȝ�ƭC:$&�ƶ+ȔȞCŬƚ�!D'��)�ʠÜCµȝ�Ħ7&ʺņ' 30ʷ
-ʮİCǠŚ�&�4��ȳǆ¯(-FHe�dGdG�þ�ť-Êƚ�ʵ�(���(

'��"�=ȳǆ¯-ʠƿ£�ĸ�ʵ�&8ȅ?(�$!ǣɠ�ɭ�&�4�� 
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¢+8´
/Y�cbfO�fɷʉ- 25,000�-Ǭ'8�ÉȀ�ʠÜµȝCĦ74�!�
��� 1ņè!$&8 10ʷ-ʮİ��ǠŚ'�*�$!�ģž�!B�*D'��)�*
��(��(��@.ɷʉʠɴ�
$&��@'Y�fIbfO�f+ɼ$&�&���

.tbf_J�*!7�FHe�dGdG�*�D'�����$!ǛǇ.�$�>ȪŦ

�&��ŞɄ�
>4�� 
4!ȔȞCÎɫÇ�?ʛ+.���='ɥ$&��='ě?�(��(�A+���


>4��gHc'.�AD*�(C�$�>ǈŘ'ĭȩ�&�&ăʪ�*�<�+�&�

&�?D'��)��-gHc'8�ǈŘ'Ɇ×.�&�?���-ǈŘ-ű�Ȋ'��

%�ăʪ�
>4��ȔȞʌʠȡ-¶¼CÉǳ+ƎǾ+'�&�*�-'�ɁÔ(�+*

?���@8ÉƚäCʁ7?�
'țǍǳ*�[R(*>4�� 
 
Ğ�-gHc-ȳǆ¯-�ʌʠȡ(O[µȝȡ-ĤȖ(��-.�2015ņ4'+3(D

)�ǌ
4���@.ȳǆ¯�ģ$!8-Cõ>ū�ğ�*a}�['
>4��2010ņ
�=ÎÉƚä�ȼB@&�4���ƴʖ.ħɝ�&�?��ɫÇ¶ƫ-ʣ'4"�$&�

?T�[�
>�ŬƚC�&�?�ɁÔ+*$&�?T�[�4"
>4�� 
 
ʸY��E�cʹƋƝ-ğŭʠÜ©Ȁ�gHc1Ƣ&�ğŭʠÜ©Ȁ*)CɌă��U�

W�Cö��)�:$!=ʠÜȳǫäCů
=@?�(��§ƭ8
>4�� 
 
ʸr��Sx�ʹBWĽ'8�ÎÉƚä�ȼB@!�´.ʃð+ 50¥
>4�� 
� �-ŨÝ´(�&�B@&�?�%��y��lHz=Y�_�qK��Y�_bft�
TʸMullheimStaufen Stadwerkeʹ(��ÉȀ'�y��lHz(�� 2��-Ǭ(�Y
�_�qK�(�� 8000�-Ǭ��ȣ+*$&ɍȋ�4�!���-ÉȀ�ŨÝ�!Ǥǫ
.�Y��E�c�D�œÓ�=U�W�C�&�!(���("�'.*�&�ƶ-<

�*ľȆ'ÎÉƚä�ȼB@4�!� 
� �-y��lHz=Y�_�qK�'.�O[-µȝȡCųğ�!�$!D'�,���
�ȳǆ¯-ƴʖ�ò/*�ʨĒ�
>4�!�O[-µȝ-Ƅʐ��æÑʵ�*�$!D

'��Ƿǳ(�&.ȳǆ¯'�ȳǆ¯-țǍŜǥC²>!�$!D'����&ȳǆ¯-

ôǴCŚ&�ȳǆ¯-ÉÊ-Űɨ+ć�!�$!� 
� �-�=�-ɆƳ 2���3��Ȇŉ��@�=�-(�A"$!=ğ§ƭ*=Ȯā. 1
�� 2�"���-ÉȀ'. 16�Ȇŉ-ʝǩ�ǧ4@&�4��ÈǗʅ�4�,�ʠÜµ
ȝ+��&. 100ʷÎǧùȱLj�Q�-LUʠÜCě?�(+ŨÝ�&�ʠƿȳáɴ-ʠ
ƿ_�RC%�$&�ȔȞ8Ŭƚ�?�(�'�&�4��Ƒņ.ʠƿ-ěʠʏ 50� kWh
'���@�=ǀ-µȝ8�&�& 40�-ǀCµȝ�&�4�� 
�-<�+�ÉȀ�%�=@&ȳǆ¯'ôǴC
��țǍ-ÛÐ+ŨÝ�?�4!Łƾ

-ǧǊ-ɪC
�&��(���(.�ʢń+Žǆǳ+8Ȁ©ǳ+8ʵ�ɔǻ�ɑ¶�@
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&�4�� �gHc.Ȁ©-ɵźƛ'
>�ÑƀĐ-Y[dz+<$&ȼ$&���(

��ğ�*ŶŪ'
>4�� Ƌ�#;�) RWE(��ğ�*ʠÜ©Ȁ��ÖǴǛǇ�ţ
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ń+q�PYr�+Ȁ©+ʇş�&�?(�
?�ğ�*v�f.Ɖć�ʟ����ķ�

*v�f.�Ȁ©+ĵş'�?(���(��
?�(š�4�� 
 ř�gHc'.ğ�*Ć%-ʠÜ©Ȁ�ļę�&���8�@4�D�įʛ+ļę�

?-��)��(��ǔ.B�=*���*�*$!�(+<$&)-<�*àƥ�
?

-�(��ǔ8B�=*�����ũ�.�ȣ+Ǆǅ�*�<�+�!�� 
ÉȀ.gHc+��?ªȞ(ƸûCɲ4
!���&Ĭĭ�&Łƾ+¹ʩ�@!Țȧ'


>���š�ȟ�&8=
?<�+ǊáC�!�� 
�ʀʔř+�Ȅ.ƋƝ1���ĭ'Ʈ�5+�&�4��Ǚ+�÷-Ÿȅ'��ĸĨʵ

ʶä(��-.�ƋƝ.gHc-ÅC�$&�4��ũ�.ƋƝ�=Ğ�Cī0!�(š

$&�4�� 
śʡȭƚʟ�śŊ�4�!� 

 
ʸĻƣʹȔȞ-ɫÇ¶ƫ-Șʊ+ʕ�&�«��!��(�
?D'��)�ɫÇ¶ƫ'

ɁÔ�ɭ�!(���(*D'����-ɓȘ+%�&ſ
&���� 
 
ʸr��Sx�ʹʌʠȤ-¶¼'��¶¼ɑ¶-ăʪ'�Ċ-�+đ4$&�?-'Ʌ@

*�-'��-!7�ǣČ-Ŭƚȫ.ě?Ù+Ù8$&Ʌ�?ȩâ.*�D'��ě$!

ƺʙ'��B�=*�D'��ȿ-�+Ç$&�?ǞCɥ$!>�ʆ�-ɴCɥ$&�ɥ
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