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Resumo

Este Trabalho de Conclusão de Curso consiste no desenvolvimento de uma conexão e envio de informações

de um servidor SCADA até um religador, elemento fundamental para uma rede elétrica inteligente. A seguir

serão introduzidos tanto o funcionamento e conceito do sistema, quanto os elementos presentes neste

processo. Além disso, utilizou-se o protocolo de comunicação DNP3 para concretizar a conexão dos nossos

servidores SCADA com o religador. Esse elemento também será explicado mais à frente considerando

todas as camadas de comunicação existentes ao longo do procedimento. O Trabalho também consiste na

simulação deste sistema descrito. Utilizando softwares adquiridos online, foi possível operar remotamente

um simulador de religador, operando, até mesmo, na capacidade de desligamento ou religamento do

mesmo. Ademais, visualizou-se a comunicação do religador com o servidor SCADA fazendo com que fosse

visto na prática o que será descrito posteriormente na teoria. Vale ressaltar que, devido à dificuldade de

manter o software do religador (adquirimos apenas a versão temporária), desenvolvemos um sistema

SCADA-Arduino para que fosse possível visualizar com mais clareza o funcionamento da operação do

SCADA. Mais adiante, este projeto será detalhado.
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�� �(�V�W�U�X�W�X�U�D �G�R �S�D�F�R�W�H �0�R�G�E�X�V �Q�R �P�R�G�R �5�7�8 �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������
�� �3�i�J�L�Q�D �L�Q�L�F�L�D�O �G�R �7�H�V�W �+�D�U�Q�H�V�V �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������
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�D�E�H�U�W�R�V �P�R�G�H�O�R �G�H �L�Q�W�H�U�F�R�Q�H�[�m�R ���2�6�,�� �X�V�D�Q�G�R �X�P �V�X�E�F�R�Q�M�X�Q�W�R �P�t�Q�L�P�R �G�H �F�D�P�D�G�D�V�� �R �I�t�V�L�F�R�� �G�D�W�D �O�L�Q�N �H
�$�S�S�O�L�F�D�W�L�R�Q �/�D�\�H�U�� �,�V�V�R �L�Q�F�O�X�L�X �D �G�H�I�L�Q�L�o�m�R �G�H�W�D�O�K�D�G�D �G�D �H�V�W�U�X�W�X�U�D �G�D �P�H�Q�V�D�J�H�P �Q�R �Q�t�Y�H�O �G�D�W�D �O�L�Q�N �H �X�P
�F�R�Q�M�X�Q�W�R �G�H �H�V�W�U�X�W�X�U�D�V �G�H �G�D�G�R�V �G�R �$�S�S�O�L�F�D�W�L�R�Q �/�D�\�H�U �S�D�U�D �T�X�H �R�V �I�D�E�U�L�F�D�Q�W�H�V �S�R�V�V�D�P �X�V�D�U �R �S�U�R�W�R�F�R�O�R
�S�D�U�D �F�U�L�D�U �V�L�V�W�H�P�D�V �T�X�H �V�H�M�D�P �F�D�S�D�]�H�V �G�H �L�Q�W�H�U�R�S�H�U�D�U��

�2 �D�W�X�D�O �S�D�G�U�m�R �S�D�U�D �S�U�R�W�R�F�R�O�R�V �G�H �W�U�D�Q�V�P�L�V�V�m�R �p �,�(�& ���������������� �H�P�E�R�U�D �H�V�V�H �S�U�R�W�R�F�R�O�R �L�Q�F�O�X�D �W�L�S�R�V �G�H
�G�D�G�R�V �J�H�U�D�L�V �T�X�H �S�R�G�H�P �V�H�U �X�V�D�G�R�V �����H�P �T�X�D�O�T�X�H�U �D�S�O�L�F�D�o�m�R �6�&�$�'�$�� �R �X�V�R �G�R �,�(�& ���������� �p �G�L�U�H�F�L�R�Q�D�G�R �j
�L�Q�G�~�V�W�U�L�D �H�O�p�W�U�L�F�D��

�$�P�E�R�V �R �,�(�& ������ �S�U�R�W�R�F�R�O�R �'�1�3�� �I�R�U�D�P �G�H�V�H�Q�Y�R�O�Y�L�G�R�V �Q�R �P�H�V�P�R �L�Q�W�H�U�Y�D�O�R �G�H �W�H�P�S�R�� �F�R�P �R�E�M�H�W�L�Y�R�V �V�L��
�P�L�O�D�U�H�V�� �'�1�3�� �p �X�P �S�U�R�W�R�F�R�O�R �D�E�H�U�W�R �G�H�V�H�Q�Y�R�O�Y�L�G�R �S�H�O�D �+�D�U�U�L�V �&�R�Q�W�U�R�O�V �'�L�Y�L�V�L�R�Q�� �'�L�V�W�U�L�E�X�W�H�G �$�X�W�R�P�D�W�L�R�Q��
�(�P�E�R�U�D �R �S�U�R�W�R�F�R�O�R �V�H�M�D �J�H�U�D�O�P�H�Q�W�H �P�H�Q�F�L�R�Q�D�G�R �F�R�P�R �'�1�3�� �R�X �S�U�R�W�R�F�R�O�R �G�H �U�H�G�H �G�L�V�W�U�L�E�X�t�G�D �9�H�U�V�m�R ��������
�p �R �S�D�G�U�m�R �G�H �W�H�O�H�F�R�P�X�Q�L�F�D�o�}�H�V �T�X�H �G�H�I�L�Q�H �D�V �F�R�P�X�Q�L�F�D�o�}�H�V �H�Q�W�U�H �H�V�W�D�o�}�H�V �P�H�V�W�U�H�� �X�Q�L�G�D�G�H�V �U�H�P�R�W�D�V
���8�7�5�V���5�7�8�V�� �H �R�X�W�U�R�V �G�L�V�S�R�V�L�W�L�Y�R�V �H�O�H�W�U�{�Q�L�F�R�V �L�Q�W�H�O�L�J�H�Q�W�H�V ���,�(�'�V���� �)�R�L �G�H�V�H�Q�Y�R�O�Y�L�G�R �S�D�U�D �D�O�F�D�Q�o�D�U �³�L�Q��
�W�H�U�R�S�H�U�D�E�L�O�L�G�D�G�H�´���P�H�Q�F�L�R�Q�D�G�D �D�Q�W�H�U�L�R�U�P�H�Q�W�H �Q�D �S�D�U�W�H �G�H �V�R�I�W�Z�D�U�H�� �H�Q�W�U�H �V�L�V�W�H�P�D�V �Q�D �F�R�Q�F�H�V�V�L�R�Q�i�U�L�D �G�H
�H�Q�H�U�J�L�D �H�O�p�W�U�L�F�D�� �y�O�H�R �H �J�i�V�� �i�J�X�D���H�W�F�� �'�H�V�G�H �V�X�D �F�U�L�D�o�m�R �S�D�U�D �D �L�Q�G�~�V�W�U�L�D �G�H �G�L�V�W�U�L�E�X�L�o�m�R �H�O�p�W�U�L�F�D �Q�D �$�P�p��
�U�L�F�D�� �'�1�3�� �J�D�Q�K�R�X �D�F�H�L�W�D�o�m�R �V�L�J�Q�L�I�L�F�D�W�L�Y�D�� �'�1�3�� �p �V�X�S�R�U�W�D�G�R �S�R�U �X�P �J�U�D�Q�G�H �Q�~�P�H�U�R �G�H �I�R�U�Q�H�F�H�G�R�U�H�V �H
�X�V�X�i�U�L�R�V �H�P �L�Q�I�U�D�H�V�W�U�X�W�X�U�D �H�O�p�W�U�L�F�D�� �K�t�G�U�L�F�D �H �R�X�W�U�D�V �L�Q�G�~�V�W�U�L�D�V �Q�D �$�P�p�U�L�F�D �G�R �1�R�U�W�H�� �$�P�p�U�L�F�D �G�R �6�X�O�� �È�I�U�L�F�D
�G�R �6�X�O�� �È�V�L�D�� �$�X�V�W�U�i�O�L�D �H �1�R�Y�D �=�H�O�k�Q�G�L�D�� �1�D �(�X�U�R�S�D �2 �'�1�3�� �F�R�Q�F�R�U�U�H �F�R�P �R �,�(�& ���������������� �1�R �H�Q�W�D�Q�W�R�� �R
�,�(�& �H�V�W�i �D�W�X�D�O�P�H�Q�W�H �U�H�V�W�U�L�W�R �j �L�Q�G�~�V�W�U�L�D �G�H �G�L�V�W�U�L�E�X�L�o�m�R �G�H �H�Q�H�U�J�L�D�� �H�Q�T�X�D�Q�W�R �'�1�3�� �D�E�U�D�Q�J�H �D�V �L�Q�G�~�V�W�U�L�D�V
�G�H �S�H�W�U�y�O�H�R �H �J�i�V�� �i�J�X�D���H�W�F��

�8�P�D �F�D�U�D�F�W�H�U�t�V�W�L�F�D �F�K�D�Y�H �G�R �S�U�R�W�R�F�R�O�R �'�1�3�� �p �T�X�H �H�O�H �p �X�P �S�D�G�U�m�R �G�H �S�U�R�W�R�F�R�O�R �D�E�H�U�W�R �H �p �I�R�L �D�G�R�W�D�G�R �S�R�U
�X�P �Q�~�P�H�U�R �V�L�J�Q�L�I�L�F�D�W�L�Y�R �G�H �I�D�E�U�L�F�D�Q�W�H�V �G�H �H�T�X�L�S�D�P�H�Q�W�R�V���7�D�Q�W�R �'�1�3�� �T�X�D�Q�W�R �,�(�& �������������� �I�R�U�D�P �S�U�R�M�H�W�D��
�G�R�V �H�V�S�H�F�L�I�L�F�D�P�H�Q�W�H �S�D�U�D �6�&�$�'�$ �� �D�V�V�L�P �S�R�V�V�X�H�P �F�R�P�R �X�P�D �G�D�V �S�U�L�Q�F�L�S�D�L�V �F�D�U�D�F�W�H�U�t�V�W�L�F�D�V �D �W�U�D�Q�V�P�L�V�V�m�R
�S�D�F�R�W�H�V �G�H �G�D�G�R�V �S�H�T�X�H�Q�R�V �H �G�H �I�R�U�P�D �F�R�Q�I�L�i�Y�H�O�� �3�R�U �H�V�W�H �P�R�W�L�Y�R�� �H�O�H�V �V�H �G�L�I�H�U�H�Q�F�L�D�P �G�H �S�U�R�W�R�F�R�O�R�V �G�H
�X�V�R �J�H�U�D�O�� �F�R�P�R �)�7�3�� �T�X�H �I�D�] �S�D�U�W�H �G�R �7�&�3 �� �,�3�� �R�V �T�X�D�L�V �S�R�G�H�P �H�Q�Y�L�D�U �D�U�T�X�L�Y�R�V �J�U�D�Q�G�H�V�� �P�D�V �G�H �X�P�D
�I�R�U�P�D �T�X�H �J�H�U�D�O�P�H�Q�W�H �Q�m�R �p �W�m�R �D�G�H�T�X�D�G�D �S�D�U�D �R �F�R�Q�W�U�R�O�H �6�&�$�'�$��

��



�� �0�R�G�H�O�R �2�6�,

�(�P ���������� �D �,�6�2�� �G�L�D�Q�W�H �G�D �S�U�R�O�L�I�H�U�D�o�m�R �G�H �V�L�V�W�H�P�D�V �I�H�F�K�D�G�R�V�� �G�H�I�L�Q�L�X �X�P�D �5�H�I�H�U�r�Q�F�L�D �G�H �0�R�G�H�O�R �S�D�U�D
�F�R�P�X�Q�L�F�D�o�m�R �H�Q�W�U�H �V�L�V�W�H�P�D�V �D�E�H�U�W�R�V ���,�6�2 ������������ �T�X�H �V�H �W�R�U�Q�R�X �F�R�Q�K�H�F�L�G�R �F�R�P�R �R �P�R�G�H�O�R �G�H �L�Q�W�H�U�F�R��
�Q�H�[�m�R �G�H �V�L�V�W�H�P�D�V �D�E�H�U�W�R�V �R�X �V�L�P�S�O�H�V�P�H�Q�W�H �F�R�P�R �R �P�R�G�H�O�R �2�6�,�� �2�6�, �p �H�V�V�H�Q�F�L�D�O�P�H�Q�W�H �X�P�D �H�V�W�U�X�W�X�U�D
�G�H �J�H�U�H�Q�F�L�D�P�H�Q�W�R �G�H �F�R�P�X�Q�L�F�D�o�}�H�V �G�H �G�D�G�R�V�� �T�X�H �T�X�H�E�U�D �D�V �F�R�P�X�Q�L�F�D�o�}�H�V �G�H �G�D�G�R�V �H�P �X�P�D �K�L�H�U�D�U�T�X�L�D
�J�H�U�H�Q�F�L�i�Y�H�O �G�H �V�H�W�H �F�D�P�D�G�D�V�� �&�D�G�D �F�D�P�D�G�D �W�H�P �X�P �S�U�R�S�y�V�L�W�R �G�H�I�L�Q�L�G�R �H �I�D�] �L�Q�W�H�U�I�D�F�H �F�R�P �D�V �F�D�P�D�G�D�V
�D�F�L�P�D �H �D�E�D�L�[�R �G�H�O�D�� �$�R �H�V�W�D�E�H�O�H�F�H�U �S�D�G�U�}�H�V �S�D�U�D �F�D�G�D �F�D�P�D�G�D�� �D�O�J�X�P�D �I�O�H�[�L�E�L�O�L�G�D�G�H �p �S�H�U�P�L�W�L�G�D �S�D�U�D �T�X�H
�R�V �G�H�V�L�J�Q�H�U�V �G�R �V�L�V�W�H�P�D �S�R�V�V�D�P �G�H�V�H�Q�Y�R�O�Y�H�U �S�U�R�W�R�F�R�O�R�V �S�D�U�D �F�D�G�D �F�D�P�D�G�D �L�Q�G�H�S�H�Q�G�H�Q�W�H �X�P�D �G�D �R�X�W�U�D��
�(�P �F�R�Q�I�R�U�P�L�G�D�G�H �F�R�P �R�V �S�D�G�U�}�H�V �2�6�,�� �X�P �V�L�V�W�H�P�D �p �F�D�S�D�] �G�H �F�R�P�X�Q�L�F�D�U���V�H �F�R�P �T�X�D�O�T�X�H�U �R�X�W�U�R �V�L�V�W�H�P�D
�F�R�P�S�D�W�t�Y�H�O�� �H�P �T�X�D�O�T�X�H�U �O�X�J�D�U �G�R �P�X�Q�G�R�� �'�H�Y�H���V�H �S�H�U�F�H�E�H�U �G�H�V�G�H �R �L�Q�t�F�L�R �T�X�H �R �P�R�G�H�O�R �G�H �U�H�I�H�U�r�Q�F�L�D
�2�6�, �Q�m�R �p �X�P �S�U�R�W�R�F�R�O�R �P�D�V �V�L�P �F�R�Q�M�X�Q�W�R �G�H �U�H�J�U�D�V �S�D�U�D �S�D�G�U�R�Q�L�]�D�U �H �G�L�U�H�F�L�R�Q�D�U���H�V�W�U�X�W�X�U�D�U �R �S�U�R�W�R�F�R�O�R�� �$
�H�V�W�U�X�W�X�U�D �G�R �P�R�G�H�O�R �2�6�, �H�V�S�H�F�L�I�L�F�D �H �G�H�I�L�Q�H �D�V �I�X�Q�o�}�H�V �R�X �V�H�U�Y�L�o�R�V �T�X�H �G�H�Y�H�P �V�H�U �I�R�U�Q�H�F�L�G�R�V �H�P �F�D�G�D �X�P�D
�G�D�V �V�H�W�H �F�D�P�D�G�D�V�� �2 �P�R�G�H�O�R �D�W�p �D�J�R�U�D �P�H�Q�F�L�R�Q�D�G�R �I�R�L �G�H�V�H�Q�Y�R�O�Y�L�G�R�� �F�R�P �R �S�U�L�Q�F�L�S�D�O �R�E�M�H�W�L�Y�R �G�H �I�R�U�Q�H�F�H�U
�X�P�D �H�V�W�U�X�W�X�U�D �S�D�U�D �F�R�R�U�G�H�Q�D�o�m�R �G�R �G�H�V�H�Q�Y�R�O�Y�L�P�H�Q�W�R �G�H �I�X�W�X�U�R�V �S�D�G�U�}�H�V �G�H �F�R�P�X�Q�L�F�D�o�m�R �H �S�H�U�P�L�W�L�U �T�X�H
�R�V �H�[�L�V�W�H�Q�W�H�V �S�D�G�U�}�H�V �S�R�V�V�D�P �H�Y�R�O�X�L�U �G�H�Q�W�U�R �G�H �X�P�D �H�V�W�U�X�W�X�U�D �F�R�P�X�P��

�'�H�Q�W�U�R �G�H�V�V�H �P�R�G�H�O�R�� �D �P�H�Q�V�D�J�H�P �G�H�I�L�Q�L�G�D �S�R�U �X�P �S�U�L�P�H�L�U�R �V�L�V�W�H�P�D ���H�P�L�V�V�R�U�� �p �G�L�Y�L�G�L�G�D �H �H�Q�F�D�S�V�X�O�D�G�D
�D�G�H�T�X�D�G�D�P�H�Q�W�H �D �F�D�G�D �F�D�P�D�G�D�� �G�D �S�U�L�P�H�L�U�D �D�W�p �D �~�O�W�L�P�D ���F�D�P�D�G�D �I�t�V�L�F�D���� �$�R �F�K�H�J�D�U �Q�D �F�D�P�D�G�D �I�t�V�L�F�D��
�D �P�H�Q�V�D�J�H�P �p �U�H�F�H�E�L�G�D���S�D�U�W�H �D �S�D�U�W�H�� �X�P�D �Y�H�] �T�X�H �I�R�L �V�H�J�P�H�Q�W�D�G�D �S�H�O�D�V �F�D�P�D�G�D�V�� �S�R�U �X�P �V�H�J�X�Q�G�R
�V�L�V�W�H�P�D���U�H�F�H�S�W�R�U�� �H �U�H�F�R�Q�V�W�U�X�t�G�D�� �F�D�P�D�G�D �D �F�D�P�D�G�D �Q�R �V�H�J�X�Q�G�R �V�L�V�W�H�P�D��

�$ �V�H�J�X�L�U �Y�D�P�R�V �H�[�S�O�L�F�L�W�D�U �H �H�[�S�O�L�F�D�U �W�R�G�D�V �D�V �F�D�P�D�G�D�V �S�U�H�V�H�Q�W�H�V �Q�R �P�R�G�H�O�R �2�6�,�� �Y�D�O�H �U�H�V�V�D�O�W�D�U �T�X�H �Q�m�R
�V�H�U�m�R �H�[�W�U�H�P�D�P�H�Q�W�H �G�H�W�D�O�K�D�G�D�V �S�R�U �Q�m�R �V�H�U�H�P �R �I�R�F�R �S�U�L�Q�F�L�S�D�O �G�R �S�U�R�M�H�W�R �P�D�V �I�R�F�D�U�H�P�R�V �Q�D�V �F�D�P�D�G�D�V
�G�H �(�Q�O�D�F�H�� �7�U�D�Q�V�S�R�U�W�H �H �$�S�O�L�F�D�o�m�R �S�R�U �H�V�W�D�U�H�P �P�X�L�W�R �S�U�H�V�H�Q�W�H�V �Q�D �F�R�Q�H�[�m�R �6�&�$�'�$���5�H�O�L�J�D�G�R�U��
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�U�D�o�}�H�V �D �V�H�U�H�P �U�H�D�O�L�]�D�G�D�V �Q�H�O�H�V�� �S�D�U�D �F�D�G�D �Q�t�Y�H�O�� �(�V�V�H�V �U�H�T�X�L�V�L�W�R�V �V�m�R �G�H�I�L�Q�L�G�R�V �H�P �X�P�D �W�D�E�H�O�D �P�R�V�W�U�D�Q�G�R
�S�D�U�D �F�D�G�D �W�L�S�R �G�H �R�E�M�H�W�R �G�H �G�D�G�R�V �R�V �F�y�G�L�J�R�V �G�H �I�X�Q�o�m�R �H �Y�D�O�R�U�H�V �G�H �F�D�P�S�R �G�R �T�X�D�O�L�I�L�F�D�G�R�U �T�X�H �G�H�Y�H �V�H�U
�V�X�S�R�U�W�D�G�R �S�H�O�R �P�H�V�W�U�H �H �H�V�F�U�D�Y�R �Q�H�V�V�H �Q�t�Y�H�O�� �$ �W�D�E�H�O�D �p �F�K�D�P�D�G�D �G�H �W�D�E�H�O�D �G�H �L�P�S�O�H�P�H�Q�W�D�o�m�R�� �$�V�V�L�P��
�F�D�G�D �G�L�V�S�R�V�L�W�L�Y�R �G�H�Y�H �W�H�U �X�P �G�R�F�X�P�H�Q�W�R �G�H �S�H�U�I�L�O�� �T�X�H �H�V�S�H�F�L�I�L�F�D �T�X�H�V�W�}�H�V �G�H �Q�t�Y�H�O �G�H �D�S�O�L�F�D�o�m�R �H �Q�t�Y�H�O
�G�H �H�Q�O�D�F�H �G�H �G�D�G�R�V��

��



�)�L�J�X�U�D ���� �7�D�E�H�O�D �G�H �L�P�S�O�H�P�H�Q�W�D�o�m�R �>���@

�1�D �i�U�H�D �G�H �F�R�P�X�Q�L�F�D�o�}�H�V �6�&�$�'�$ �H �,�(�'�� �K�D�Y�L�D �D �Q�H�F�H�V�V�L�G�D�G�H �G�H �X�P�D �V�L�P�S�O�L�I�L�F�D�o�m�R �G�R �P�R�G�H�O�R �2�6�, �T�X�H
�R�P�L�W�L�V�V�H �D�O�J�X�P�D�V �G�D�V �I�X�Q�o�}�H�V �G�H �Q�t�Y�H�O �P�D�L�V �D�O�W�R�� �V�H�Q�G�R �D�V�V�L�P�� �I�R�L �F�U�L�D�G�R �X�P �P�R�G�H�O�R �S�H�O�D �&�R�P�L�V�V�m�R �(�O�H��
�W�U�R�W�p�F�Q�L�F�D �,�Q�W�H�U�Q�D�F�L�R�Q�D�O ���,�(�&�� �G�H �� �F�D�P�D�G�D�V�� �F�R�Q�K�H�F�L�G�R �F�R�P�R �P�R�G�H�O�R �G�H �D�U�T�X�L�W�H�W�X�U�D �G�H �G�H�V�H�P�S�H�Q�K�R
�D�S�U�L�P�R�U�D�G�R ���(�3�$���� �$�V �F�D�P�D�G�D�V �X�V�D�G�D�V �Q�H�V�W�H �P�R�G�H�O�R �V�m�R �D�V �G�X�D�V �F�D�P�D�G�D�V �G�H �K�D�U�G�Z�D�U�H �H �D �F�D�P�D�G�D �V�X��
�S�H�U�L�R�U �G�H �V�R�I�W�Z�D�U�H�� �D �F�D�P�D�G�D �G�H �D�S�O�L�F�D�W�L�Y�R�� �e �H�V�W�H �P�R�G�H�O�R �Q�R �T�X�D�O �'�1�3�� �p �E�D�V�H�D�G�R�� �$�V�V�L�P �F�R�P�R �Q�R
�P�R�G�H�O�R �2�6�,�� �F�D�G�D �F�D�P�D�G�D �G�R �P�R�G�H�O�R �W�U�D�Q�V�P�L�W�H �D�V �L�Q�I�R�U�P�D�o�}�H�V �S�D�V�V�D�G�D�V �G�D �F�D�P�D�G�D �V�X�S�H�U�L�R�U �D�G�L�F�L�R�Q�D�Q�G�R
�L�Q�I�R�U�P�D�o�}�H�V �U�H�O�D�F�L�R�Q�D�G�D�V �D�R�V �V�H�U�Y�L�o�R�V �H�[�H�F�X�W�D�G�R�V �S�H�O�D �F�D�P�D�G�D �H�P �T�X�H�V�W�m�R�� �$ �L�Q�I�R�U�P�D�o�m�R �D�G�L�F�L�R�Q�D�O �p �J�H��
�U�D�O�P�H�Q�W�H �D�Q�H�[�D�G�D �F�R�P�R �X�P �F�D�E�H�o�D�O�K�R�� �Q�D �I�U�H�Q�W�H �G�D �P�H�Q�V�D�J�H�P �R�U�L�J�L�Q�D�O�� �$�V�V�L�P�� �G�X�U�D�Q�W�H �D �F�R�P�S�R�V�L�o�m�R �G�D
�P�H�Q�V�D�J�H�P�� �H�O�D �F�U�H�V�F�H �H�P �W�D�P�D�Q�K�R �F�R�P �F�D�G�D �F�D�P�D�G�D �T�X�H �S�D�V�V�D �S�D�U�D �E�D�L�[�R�� �8�P�D �Y�H�] �T�X�H �H�O�D �D�W�U�D�Y�H�V�V�D
�D �F�D�P�D�G�D �I�t�V�L�F�D �H �F�K�H�J�D �H�P �V�H�X �G�H�V�W�L�Q�R �D �P�H�Q�V�D�J�H�P �p �G�H�V�P�R�Q�W�D�G�D �H�P �X�Q�L�G�D�G�H�V �P�H�Q�R�U�H�V �G�H �G�D�G�R�V �H
�S�D�V�V�D �S�H�O�R �S�U�R�F�H�V�V�R �L�Q�Y�H�U�V�R�� �R�Q�G�H �D�V �S�D�U�W�H�V �D�G�L�F�L�R�Q�D�G�D�V �D �P�H�Q�V�D�J�H�P �V�m�R �U�H�P�R�Y�L�G�D�V �F�D�P�D�G�D �D �F�D�P�D�G�D
�H �H�O�D �p �R�U�J�D�Q�L�]�D�G�D �G�D �P�H�V�P�D �I�R�U�P�D �H�P �T�X�H �H�O�D �V�H �R�U�L�J�L�Q�R�X�� �3�D�U�D �X�P �P�H�O�K�R�U �H�Q�W�H�Q�G�L�P�H�Q�W�R �G�R �S�U�R�W�R�F�R�O�R
�H�P �V�L�� �X�P�D �P�H�Q�V�D�J�H�P �'�1�3�� �V�H�U�i �H�[�D�P�L�Q�D�G�D �D�R �O�R�Q�J�R �G�H�V�W�H �F�D�S�t�W�X�O�R��

�)�L�J�X�U�D ���� �(�T�X�L�Y�D�O�r�Q�F�L�D �H�Q�W�U�H �2�6�,���'�1�3�� �>���@

�D �&�D�P�D�G�D �G�H �D�S�O�L�F�D�o�m�R

�$ �F�D�P�D�G�D �G�H �D�S�O�L�F�D�o�m�R �p �R �Q�t�Y�H�O �P�D�L�V �D�O�W�R�� �R�Q�G�H �R�V �G�D�G�R�V �V�m�R �J�H�U�D�G�R�V �S�D�U�D �H�Q�Y�L�R�� �e �D �F�D�P�D�G�D �T�X�H
�U�H�S�D�V�V�D �D�V �L�Q�I�R�U�P�D�o�}�H�V �U�H�I�H�U�H�Q�W�H �D �P�H�Q�V�D�J�H�P �S�D�U�D �R�V �Q�t�Y�H�L�V �L�Q�I�H�U�L�R�U�H�V �S�D�U�D �D�O�F�D�Q�o�D�U �R �U�H�V�X�O�W�D�G�R �I�L�Q�D�O �G�D
�W�U�D�Q�V�P�L�V�V�m�R �G�D�V �L�Q�I�R�U�P�D�o�}�H�V �Q�H�F�H�V�V�i�U�L�D�V�� �$�V�V�L�P�� �D �F�D�P�D�G�D �G�H �D�S�O�L�F�D�o�m�R �'�1�3�� �I�R�U�Q�H�F�H �V�H�X�V �V�H�U�Y�L�o�R�V �S�D�U�D
�R�V �S�U�R�J�U�D�P�D�V �G�H �D�S�O�L�F�D�W�L�Y�R�V �G�R �X�V�X�i�U�L�R�� �F�R�P�R �X�P �V�L�V�W�H�P�D �+�0�,�� �X�P �5�7�8 �R�X �R�X�W�U�R �V�L�V�W�H�P�D��

�2�V �G�D�G�R�V �G�R �X�V�X�i�U�L�R �V�m�R �R�V �G�D�G�R�V �S�U�R�Y�H�Q�L�H�Q�W�H�V �G�D �D�S�O�L�F�D�o�m�R �T�X�H �I�D�] �D �L�Q�W�H�U�I�D�F�H �F�R�P �R �X�V�X�i�U�L�R�� �2 �D�S�O�L��
�F�D�W�L�Y�R �G�R �X�V�X�i�U�L�R �S�R�G�H �V�H�U �Y�L�V�X�D�O�L�]�D�G�R �F�R�P�R �X�P�D �F�D�P�D�G�D �D�F�L�P�D �G�D �F�D�P�D�G�D �G�R �D�S�O�L�F�D�W�L�Y�R�� �H �S�R�G�H�� �S�R�U

����



�H�[�H�P�S�O�R�� �V�H�U �X�P �S�U�R�J�U�D�P�D �G�H �L�Q�W�H�U�I�D�F�H �K�X�P�D�Q�R���P�i�T�X�L�Q�D ���+�0�,���� �8�P �S�R�Q�W�R �F�K�D�Y�H �p �T�X�H �R�V �G�D�G�R�V �D �V�H�U�H�P
�U�H�S�D�V�V�D�G�R�V �S�H�O�D �P�H�Q�V�D�J�H�P �S�R�G�H�P �V�H�U �G�H �T�X�D�O�T�X�H�U �W�D�P�D�Q�K�R�� �X�P�D �Y�H�] �T�X�H �R �W�D�P�D�Q�K�R �W�R�W�D�O �G�R�V �G�D�G�R�V
�Q�m�R �p �O�L�P�L�W�D�G�R �S�H�O�R �S�U�R�W�R�F�R�O�R�� �$ �F�D�P�D�G�D �G�H �D�S�O�L�F�D�o�m�R �L�Q�L�F�L�D�O�P�H�Q�W�H �I�R�U�P�D �R�V �G�D�G�R�V �H�P �E�O�R�F�R�V �G�H �W�D�P�D�Q�K�R
�P�D�L�V �S�U�R�S�t�F�L�R �D �V�H�U�H�P �F�R�Q�G�X�]�L�G�R�V�� �(�V�W�H�V �E�O�R�F�R�V �V�m�R �F�K�D�P�D�G�R�V �G�H �$�6�'�8�V�� �$ �F�D�P�D�G�D �G�H �D�S�O�L�F�D�W�L�Y�R�� �H�Q�W�m�R��
�F�U�L�D �R�V �$�3�'�8 �G�D �X�Q�L�G�D�G�H �G�H �G�D�G�R�V �G�H �S�U�R�W�R�F�R�O�R �G�H �D�S�O�L�F�D�W�L�Y�R �F�R�P�E�L�Q�D�Q�G�R �X�P �F�D�E�H�o�D�O�K�R �F�R�P �R�V �G�D�G�R�V
�$�6�'�8�� �2 �F�D�E�H�o�D�O�K�R �G�R �D�S�O�L�F�D�W�L�Y�R �p �H�V�V�H�Q�F�L�D�O�P�H�Q�W�H �D �L�Q�I�R�U�P�D�o�m�R �G�H �F�R�Q�W�U�R�O�H �G�R �S�U�R�W�R�F�R�O�R �G�R �D�S�O�L�F�D�W�L�Y�R
�R�X �$�3�&�,�� �,�V�V�R �W�H�P �W�D�P�D�Q�K�R �G�H �� �E�\�W�H�V �V�H �D �P�H�Q�V�D�J�H�P �p �X�P�D �V�R�O�L�F�L�W�D�o�m�R �R�X �� �E�\�W�H�V �V�H �D �P�H�Q�V�D�J�H�P �p
�X�P�D �U�H�V�S�R�V�W�D�� �1�R �F�D�V�R �G�H �X�P �F�R�P�D�Q�G�R �R�X �R�X�W�U�D �V�R�O�L�F�L�W�D�o�m�R �G�R �X�V�X�i�U�L�R�� �H�P �T�X�H �Q�m�R �K�i �Q�H�F�H�V�V�L�G�D�G�H �G�H
�G�D�G�R�V �D�G�L�F�L�R�Q�D�L�V�� �D �P�H�Q�V�D�J�H�P �V�H �U�H�V�X�P�H �D �X�P �F�D�E�H�o�D�O�K�R �V�H�P �Q�H�Q�K�X�P �$�6�'�8�� �'�H�S�H�Q�G�H�Q�G�R �G�R �W�D�P�D�Q�K�R
�W�R�W�D�O �G�R�V �G�D�G�R�V �D �V�H�U�H�P �W�U�D�Q�V�P�L�W�L�G�R�V ���R �W�D�P�D�Q�K�R �G�R �$�6�'�8���� �X�P �R�X �P�D�L�V �$�3�'�8�V �V�m�R �F�U�L�D�G�R�V�� �1�R �F�D�V�R �G�H
�V�H�U�H�P �Q�H�F�H�V�V�i�U�L�R�V �Y�i�U�L�R�V �$�3�'�8�V�� �H�V�W�H�V �V�m�R �G�H�Q�R�P�L�Q�D�G�R�V �I�U�D�J�P�H�Q�W�R�V�� �(�P�E�R�U�D �R �Q�~�P�H�U�R �G�H �I�U�D�J�P�H�Q�W�R�V
�Q�H�F�H�V�V�i�U�L�R�V �S�D�U�D �U�H�S�U�H�V�H�Q�W�D�U �X�P �$�6�'�8 �Q�m�R �V�H�M�D �O�L�P�L�W�D�G�R�� �R �W�D�P�D�Q�K�R �G�H �F�D�G�D �I�U�D�J�P�H�Q�W�R �p �O�L�P�L�W�D�G�R �D ����������
�E�\�W�H�V�� �e �L�P�S�R�U�W�D�Q�W�H �U�H�V�V�D�O�W�D�U �T�X�H �R �S�U�R�W�R�F�R�O�R �'�1�3�� �G�H�I�L�Q�L�X �R�E�M�H�W�R�V �G�H �G�D�G�R�V �I�R�U�P�D�Q�G�R �X�P�D �E�L�E�O�L�R�W�H�F�D �G�H
�R�E�M�H�W�R�V�� �H�P �T�X�H �F�D�G�D �R�E�M�H�W�R �G�H �G�D�G�R�V �W�H�P �X�P�D �H�V�W�U�X�W�X�U�D �G�H�I�L�Q�L�G�D�� �G�L�I�H�U�H�Q�W�H�V �W�L�S�R�V �G�H �G�D�G�R�V �S�R�G�H�P �V�H�U
�X�V�D�G�R�V �S�D�U�D �U�H�S�U�H�V�H�Q�W�D�U �X�P�D �I�R�Q�W�H �G�H �L�Q�I�R�U�P�D�o�m�R �H �F�D�G�D �G�H�I�L�Q�L�o�m�R �G�H �R�E�M�H�W�R �G�H �G�D�G�R�V �S�R�G�H �W�H�U �P�~�O�W�L�S�O�D�V
�Y�D�U�L�D�o�}�H�V��

�1�R �Q�t�Y�H�O �G�R �D�S�O�L�F�D�W�L�Y�R�� �H�[�L�V�W�H�P �G�R�L�V �W�L�S�R�V �E�i�V�L�F�R�V �G�H �P�H�Q�V�D�J�H�Q�V �Q�R �'�1�3���� �(�V�W�H�V �V�m�R �V�R�O�L�F�L�W�D�o�}�H�V �H �U�H�V��
�S�R�V�W�D�V�� �$�S�H�Q�D�V �X�P�D �H�V�W�D�o�m�R �P�H�V�W�U�H �S�R�G�H �H�Q�Y�L�D�U �X�P�D �V�R�O�L�F�L�W�D�o�m�R�� �H �D�S�H�Q�D�V �X�P�D �H�V�W�D�o�m�R �H�V�F�U�D�Y�D �S�R�G�H
�H�Q�Y�L�D�U �X�P�D �U�H�V�S�R�V�W�D�� �1�R �H�Q�W�D�Q�W�R�� �H�[�L�V�W�H �X�P�D �F�O�D�V�V�H �H�V�S�H�F�L�D�O �G�H �U�H�V�S�R�V�W�D �F�K�D�P�D�G�D �´�U�H�V�S�R�V�W�D �Q�m�R �V�R�O�L�F�L��
�W�D�G�D�´���&�2�1� ������

�,�Q�I�R�U�P�D�o�}�H�V �G�H �F�R�Q�W�U�R�O�H ���$�&�� �H�P �F�D�G�D �P�H�Q�V�D�J�H�P �T�X�H �S�D�V�V�D �H�Q�W�U�H �D �H�V�W�D�o�m�R �P�H�V�W�U�H �H �D �H�V�W�D�o�m�R �H�[�W�H�U�Q�D��
�$�V �L�Q�I�R�U�P�D�o�}�H�V �G�H �$�& �V�m�R �>�1�~�P�H�U�R �)�,�5 �)�,�1 �&�2�1 �6�(�4�@ �R�Q�G�H �)�,�5 �p �R �S�U�L�P�H�L�U�R �I�U�D�J�P�H�Q�W�R �G�D �P�H�Q�V�D�J�H�P �)�,�1
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�X�P�D �H�V�W�D�o�m�R �S�U�L�P�i�U�L�D ���R�X �H�P�L�V�V�R�U�D�� �H �F�R�P�R �X�P�D �H�V�W�D�o�m�R �V�H�F�X�Q�G�i�U�L�D ���U�H�V�S�R�Q�G�H�Q�W�H�� �D�R �P�H�V�P�R �W�H�P�S�R��
�$�S�H�V�D�U �G�D �F�D�S�D�F�L�G�D�G�H �G�D�V �H�V�W�D�o�}�H�V �Q�m�R �P�H�V�W�U�H �G�H �L�Q�L�F�L�D�U �F�R�P�X�Q�L�F�D�o�}�H�V �G�H�Q�W�U�R �G�R �'�1�3���� �D�S�H�Q�D�V �H�V�W�D�o�}�H�V
�P�H�V�W�U�H�V �S�R�G�H�P �L�Q�L�F�L�D�U �V�R�O�L�F�L�W�D�o�}�H�V �G�H �G�D�G�R�V �R�X �H�P�L�W�L�U �F�R�P�D�Q�G�R�V �S�D�U�D �R�X�W�U�D�V �H�V�W�D�o�}�H�V�� �$�V�V�L�P�� �H�P�E�R�U�D
�R �W�H�U�P�R �E�D�O�D�Q�F�H�D�G�R �V�H�M�D �D�S�O�L�F�D�G�R �D�R �V�L�V�W�H�P�D �G�H �F�R�P�X�Q�L�F�D�o�}�H�V�� �D �G�L�I�H�U�H�Q�F�L�D�o�m�R �H�Q�W�U�H �H�V�W�D�o�}�H�V �P�H�V�W�U�D�V
�H �H�V�F�U�D�Y�D�V �F�R�Q�W�L�Q�X�D �Q�H�F�H�V�V�i�U�L�D�� �¬�V �Y�H�]�H�V�� �R�V �W�H�U�P�R�V �P�H�V�W�U�H �H �R�X�W�V�W�D�W�L�R�Q �V�m�R �X�V�D�G�R�V �����S�D�U�D �U�H�I�O�H�W�L�U �P�D�L�V
�D�S�U�R�S�U�L�D�G�D�P�H�Q�W�H �D�V �F�D�S�D�F�L�G�D�G�H�V �G�R �V�L�V�W�H�P�D�� �$�V �D�U�T�X�L�W�H�W�X�U�D�V �W�D�P�E�p�P �S�R�G�H�P �H�Q�Y�R�O�Y�H�U �R �X�V�R �G�H �F�R�Q�Y�H�U��
�V�R�U�H�V �G�H �S�U�R�W�R�F�R�O�R �S�D�U�D �I�D�]�H�U �L�Q�W�H�U�I�D�F�H �F�R�P �X�P �R�X �P�D�L�V �G�L�V�S�R�V�L�W�L�Y�R�V �X�V�D�Q�G�R �X�P �S�U�R�W�R�F�R�O�R �G�H �F�R�P�X�Q�L�F�D�o�m�R
�G�L�I�H�U�H�Q�W�H�� �8�P �F�R�Q�Y�H�U�V�R�U �G�H �S�U�R�W�R�F�R�O�R �S�R�G�H �V�H�U �X�V�D�G�R �H�P �F�D�V�R �G�H �X�P�D �W�R�S�R�O�R�J�L�D �K�L�H�U�i�U�T�X�L�F�D�� �R�Q�G�H �R�V
�G�L�V�S�R�V�L�W�L�Y�R�V �R�X�W�V�W�D�W�L�R�Q �X�V�D�P �D�S�H�Q�D�V �'�1�3���� �H �R �P�H�V�W�U�H �6�&�$�'�$ �S�R�G�H �X�V�D�U �X�P �V�L�V�W�H�P�D �G�H �F�R�P�X�Q�L�F�D�o�m�R
�G�L�I�H�U�H�Q�W�H�� �1�R �F�D�V�R �G�H �G�L�V�S�R�V�L�W�L�Y�R�V �'�1�3�� �F�R�P �X�P�D �S�R�U�W�D �G�H �U�H�G�H�� �'�1�3�� �p �H�Q�F�D�S�V�X�O�D�G�R �H�P �7�&�3 �� �,�3 �3�D�F�R�W�H�V
�(�W�K�H�U�Q�H�W�� �(�P�E�R�U�D �L�V�V�R �D�G�L�F�L�R�Q�H �D �V�R�E�U�H�F�D�U�J�D �D�V�V�R�F�L�D�G�D �D �H�V�V�H�V �S�D�F�R�W�H�V�� �I�R�U�Q�H�F�H �X�P �P�H�L�R �H�I�L�F�D�] �G�H �X�V�D�U
�U�H�G�H�V �O�R�F�D�L�V �R�X �G�H �i�U�H�D �D�P�S�O�D �S�D�U�D �D�W�H�Q�G�H�U �6�&�$�'�$ �F�R�P�X�Q�L�F�D�o�}�H�V�� �(�P �D�O�J�X�Q�V �F�D�V�R�V�� �L�V�V�R �S�R�G�H �S�H�U�P�L�W�L�U �D
�H�[�W�H�Q�V�m�R �H�I�L�F�L�H�Q�W�H �G�H �X�P �V�L�V�W�H�P�D �6�&�$�'�$ �I�D�]�H�Q�G�R �X�V�R �G�H �X�P�D �U�H�G�H �F�R�U�S�R�U�D�W�L�Y�D �H�[�L�V�W�H�Q�W�H��

����



�H �2 �P�X�Q�G�R �S�y�V �6�P�D�U�W���*�U�L�G

�2�V �V�L�V�W�H�P�D�V �X�V�D�G�R�V �S�D�U�D �D�S�O�L�F�D�o�}�H�V �6�&�$�'�$ �I�U�H�T�X�H�Q�W�H�P�H�Q�W�H �H�Q�Y�R�O�Y�H�P �R �X�V�R �G�H �O�L�Q�K�D�V �3�6�7�1 �H �P�R�G�H�P�V
�D�Q�D�O�y�J�L�F�R�V���O�L�Q�N�V �G�H �U�i�G�L�R�� �$�V �W�D�[�D�V �G�H �G�D�G�R�V �H�Q�Y�R�O�Y�L�G�D�V �H�V�W�m�R �Q�R�U�P�D�O�P�H�Q�W�H �Q�D �I�D�L�[�D �G�H ���������� �D ��������
�E�D�X�G�� �4�X�D�Q�G�R �'�1�3�� �p �X�V�D�G�R �H�P �X�P�D �V�L�W�X�D�o�m�R �G�H �F�X�U�W�D �G�L�V�W�k�Q�F�L�D�� �X�P�D �F�R�Q�I�L�J�X�U�D�o�m�R �P�X�O�W�L�S�R�Q�W�R �p �U�H�D�O�L�]�D�G�D
�X�V�D�Q�G�R �R �5�6���������� �H�O�H �p �O�L�P�L�W�D�G�R �D ���� �G�L�V�S�R�V�L�W�L�Y�R�V�� �$�W�X�D�O�P�H�Q�W�H �H�[�L�V�W�H�P �W�H�Q�G�r�Q�F�L�D�V �P�D�L�V �D�P�S�O�D�V �T�X�H �H�V�W�m�R
�O�H�Y�D�Q�G�R �D�V �F�R�P�X�Q�L�F�D�o�}�H�V �H�P �X�P�D �G�L�U�H�o�m�R �G�L�I�H�U�H�Q�W�H�� �2�Q�G�H �R�V �G�L�V�S�R�V�L�W�L�Y�R�V �I�L�Q�D�L�V �V�m�R �L�Q�W�H�O�L�J�H�Q�W�H�V�� �R�X
�V�H�M�D�� �H�O�H�V �W�r�P �S�U�R�F�H�V�V�D�P�H�Q�W�R �R�Q���E�R�D�U�G�� �H �S�R�G�H�P �V�H�U �F�R�Q�H�F�W�D�G�R�V �D�R �U�H�V�W�R �G�R �V�L�V�W�H�P�D �S�R�U �P�H�L�R �G�H �X�P
�F�R�Q�F�H�Q�W�U�D�G�R�U �G�H �G�D�G�R�V �R�X �G�L�V�S�R�V�L�W�L�Y�R �G�H �F�R�Q�W�U�R�O�H�� �F�R�P�R �X�P �5�7�8�� �(�V�V�H�V �G�L�V�S�R�V�L�W�L�Y�R�V �L�Q�W�H�O�L�J�H�Q�W�H�V �P�X�G�D�U�D�P
�D �Q�D�W�X�U�H�]�D �G�R�V �U�H�T�X�L�V�L�W�R�V �G�H �F�R�P�X�Q�L�F�D�o�m�R�� �2�Q�G�H �H�P �V�L�V�W�H�P�D�V �P�D�L�V �D�Q�W�L�J�R�V�� �R �V�L�V�W�H�P�D �6�&�$�'�$ �U�H�F�H�E�H
�L�Q�I�R�U�P�D�o�}�H�V �G�H �X�P �5�7�8�� �H�V�W�H �F�R�Q�H�F�W�D�G�R �D�R�V �G�L�V�S�R�V�L�W�L�Y�R�V �I�L�Q�D�L�V�� �D�W�X�D�O�P�H�Q�W�H �p �Q�H�F�H�V�V�i�U�L�R �X�P �V�L�V�W�H�P�D �X�P
�S�R�X�F�R �P�D�L�V �F�R�P�S�O�H�[�R�� �1�R �R�X�W�U�R �H�[�W�U�H�P�R �G�D �H�V�F�D�O�D�� �R�V �U�H�T�X�L�V�L�W�R�V �S�D�U�D �F�R�P�X�Q�L�F�D�o�}�H�V �W�D�P�E�p�P �V�H �W�R�U�Q�D�U�D�P
�P�D�L�V �H�[�W�H�Q�V�R�V�� �R�Q�G�H �D�Q�W�H�V �D�V �S�O�D�Q�W�D�V �R�S�H�U�D�F�L�R�Q�D�L�V �L�Q�G�L�Y�L�G�X�D�L�V �H�U�D�P �S�R�X�F�R �F�R�Q�H�F�W�D�G�D�V �F�R�P �G�H�Q�W�U�R �G�H �X�P�D
�U�H�G�H�� �L�V�V�R �Q�m�R �D�F�R�Q�W�H�F�H �P�D�L�V�� �$ �U�H�G�H �H�O�p�W�U�L�F�D �G�H �K�R�M�H �P�X�G�R�X �G�H �I�R�U�P�D �T�X�H �D�V �H�P�S�U�H�V�D�V �S�R�V�V�D�P �R�S�H�U�D�U
�H�P �i�U�H�D�V �J�H�R�J�U�i�I�L�F�D�V �P�D�L�R�U�H�V�� �H �R�V �V�L�V�W�H�P�D�V �G�H �F�R�P�X�Q�L�F�D�o�m�R �P�X�G�D�U�D�P �S�D�U�D�O�H�O�D�P�H�Q�W�H �D �L�V�V�R�� �8�P�D �G�D�V
�S�U�L�Q�F�L�S�D�L�V �F�R�Q�V�H�T�X�r�Q�F�L�D�V �G�L�V�V�R �p �D �D�G�R�o�m�R �J�H�Q�H�U�D�O�L�]�D�G�D �G�H �U�H�G�H�V �O�R�F�D�L�V �H �G�H �O�R�Q�J�D �G�L�V�W�k�Q�F�L�D ���/�$�1�V �H �:�$�1�V��
�S�D�U�D �I�R�U�Q�H�F�H�U �F�R�Q�H�F�W�L�Y�L�G�D�G�H �G�H �G�D�G�R�V �H�Q�W�U�H �R�U�J�D�Q�L�]�D�o�}�H�V���H�P�S�U�H�V�D�V�� �(�V�V�D�V �W�H�F�Q�R�O�R�J�L�D�V �H�V�W�m�R �V�H�Q�G�R �F�D�G�D
�Y�H�] �P�D�L�V �X�W�L�O�L�]�D�G�D�V �Q�D �L�Q�G�~�V�W�U�L�D �G�H �X�W�L�O�L�G�D�G�H�V �H�O�p�W�U�L�F�D�V�� �F�R�P�R �H�P �P�X�L�W�D�V �R�X�W�U�D�V��

�$�V�V�L�P�� �F�R�L�Q�F�L�G�L�X �F�R�P �R �F�U�H�V�F�L�P�H�Q�W�R �G�R�V �S�U�R�W�R�F�R�O�R�V �6�&�$�'�$ �D�E�H�U�W�R�V �G�H �'�1�3�� �H �,�(�&�������������������� �K�R�X�Y�H �X�P�D
�U�H�Y�R�O�X�o�m�R �Q�D �F�R�Q�H�F�W�L�Y�L�G�D�G�H �H�P �W�R�G�D �D �R�U�J�D�Q�L�]�D�o�m�R�� �H �H�V�W�D �p �F�R�P �E�D�V�H �Q�R �X�V�R �G�H �/�$�1�V �H �:�$�1�V�� �'�H�Q�W�U�R �G�H
�X�P�D �V�X�E�H�V�W�D�o�m�R �R�X �S�O�D�Q�W�D �R�S�H�U�D�F�L�R�Q�D�O�� �X�P�D �/�$�1 �S�R�G�H �V�H�U �X�V�D�G�D �S�D�U�D �I�R�U�Q�H�F�H�U �F�R�P�X�Q�L�F�D�o�}�H�V �F�R�Q�I�L�i�Y�H�L�V �����G�H
�D�O�W�D �Y�H�O�R�F�L�G�D�G�H �H�Q�W�U�H �R�V �H�T�X�L�S�D�P�H�Q�W�R�V �O�R�F�D�L�V �W�D�P�E�p�P �F�R�P�R �S�R�U �P�H�L�R �G�H �U�R�W�H�D�G�R�U�H�V �S�D�U�D �/�$�1�V �S�U�y�[�L�P�D�V
�R�X �U�H�P�R�W�D�V�� �R�X �S�D�U�D �X�P�D �:�$�1 �G�H �Q�t�Y�H�O �H�P�S�U�H�V�D�U�L�D�O�� �$�V�V�L�P �V�X�U�J�L�X �D �S�U�H�V�V�m�R �S�D�U�D �W�U�D�Q�V�S�R�U�W�D�U �'�1�3�� �H�P
�X�P�D �U�H�G�H �:�$�1�� �2 �&�R�P�L�W�r �7�p�F�Q�L�F�R �G�R �*�U�X�S�R �G�H �8�V�X�i�U�L�R�V �'�1�3�� �G�H�I�L�Q�L�X �X�P �P�p�W�R�G�R �S�D�U�D �W�U�D�Q�V�S�R�U�W�D�U �'�1�3����
�H�Q�Y�R�O�Y�H�Q�G�R �R �X�V�R �G�R �S�D�F�R�W�H �G�H �S�U�R�W�R�F�R�O�R�V �G�D �,�Q�W�H�U�Q�H�W �S�D�U�D �D�V �F�D�P�D�G�D�V �G�H �W�U�D�Q�V�S�R�U�W�H �H �U�H�G�H�� �H �D �F�D�P�D�G�D
�I�t�V�L�F�D �(�W�K�H�U�Q�H�W��

�2 �S�D�F�R�W�H �G�H �S�U�R�W�R�F�R�O�R �G�D �,�Q�W�H�U�Q�H�W �p �R �J�U�X�S�R �G�H �S�U�R�J�U�D�P�D�V �T�X�H �I�R�U�Q�H�F�H�P �R�V �V�H�U�Y�L�o�R�V �G�R �,�Q�W�H�U�Q�H�W�� �(�V�W�H�V
�L�Q�F�O�X�H�P �S�U�R�W�R�F�R�O�R �G�H �,�Q�W�H�U�Q�H�W ���,�3���� �S�U�R�W�R�F�R�O�R �G�H �F�R�Q�W�U�R�O�H �G�H �W�U�D�Q�V�P�L�V�V�m�R ���7�&�3�� �H �8�'�3��

�2 �S�U�R�W�R�F�R�O�R �G�D �,�Q�W�H�U�Q�H�W �I�R�U�Q�H�F�H �X�P �P�H�L�R �G�H �H�Q�Y�L�R �G�H �S�D�F�R�W�H�V �G�H �G�D�G�R�V�� �F�K�D�P�D�G�R�V �G�D�W�D�J�U�D�P�D�V�� �R�V �H�Q�G�H��
�U�H�o�R�V �G�H �R�U�L�J�H�P �H �G�H�V�W�L�Q�R �V�m�R �W�U�D�Q�V�S�R�U�W�D�G�R�V �Q�R �F�D�E�H�o�D�O�K�R �G�R �G�D�W�D�J�U�D�P�D �F�R�P�R ���� �E�L�W�V�� �2 �,�3 �Q�m�R �R�I�H�U�H�F�H
�J�D�U�D�Q�W�L�D �G�H �H�Q�W�U�H�J�D�� �S�R�L�V �Q�m�R �K�i �F�R�Q�I�L�U�P�D�o�}�H�V �H �D �Y�H�U�L�I�L�F�D�o�m�R �G�H �H�U�U�R�V �p �O�L�P�L�W�D�G�D �D�R �F�D�E�H�o�D�O�K�R�� �$ �U�H�V��
�S�R�Q�V�D�E�L�O�L�G�D�G�H �S�R�U �H�V�W�D�V �I�X�Q�o�}�H�V �V�m�R �G�H�L�[�D�G�D�V �S�D�U�D �Q�t�Y�H�L�V �V�X�S�H�U�L�R�U�H�V�� �2 �,�3 �W�D�P�E�p�P �I�R�U�Q�H�F�H �I�U�D�J�P�H�Q�W�D�o�m�R
�G�H �G�D�G�R�V �H�P �P�H�Q�R�U�H�V �S�D�F�R�W�H�V �F�R�Q�I�R�U�P�H �H�[�L�J�L�G�R �S�H�O�D �U�H�G�H �S�H�O�D �T�X�D�O �R �G�D�W�D�J�U�D�P�D �H�V�W�i �S�D�V�V�D�Q�G�R �H �S�D�U�D
�D �U�H�P�R�Q�W�D�J�H�P �G�R�V �I�U�D�J�P�H�Q�W�R�V �Q�R �G�D�W�D�J�U�D�P�D �R�U�L�J�L�Q�D�O �Q�D �H�[�W�U�H�P�L�G�D�G�H �G�H �G�H�V�W�L�Q�R���&�D�G�D �G�D�W�D�J�U�D�P�D �p �L�Q��
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�S�U�R�E�O�H�P�D �Q�R �P�H�L�R �G�R �S�U�R�F�H�V�V�R�� �X�P�D �P�H�Q�V�D�J�H�P �V�H�U�i �H�Q�G�H�U�H�o�D�G�D �D�R �P�H�V�W�U�H �F�R�Q�W�H�Q�G�R �X�P�D �M�X�V�W�L�I�L�F�D�W�L�Y�D �D
�Q�m�R �F�R�U�U�H�V�S�R�Q�G�r�Q�F�L�D��

�$ �V�H�J�X�L�U �V�H�U�m�R �G�H�V�W�D�F�D�G�R�V �R�V �P�R�G�R�V �G�H �W�U�D�Q�V�P�L�V�V�m�R �G�H �P�H�Q�V�D�J�H�Q�V �X�W�L�O�L�]�D�G�R�V �Q�R �S�U�R�W�R�F�R�O�R �0�R�G�E�X�V�� �2�V
�G�R�L�V �G�L�V�S�R�Q�t�Y�H�L�V �V�m�R�� �$�6�&�,�, �H �5�7�8�� �W�H�Q�G�R �H�P �Y�L�V�W�D �T�X�H �Q�R�V�V�R �I�R�F�R �V�H �G�D�U�i �S�D�U�D �R �5�7�8 �S�R�L�V �I�R�L �R �P�H�L�R
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�S�U�L�Q�F�L�S�D�O�P�H�Q�W�H�� �Q�R �H�P�S�D�F�R�W�D�P�H�Q�W�R �G�D �L�Q�I�R�U�P�D�o�m�R��

�2 �$�6�&�,�,�� �D�R �V�H�U �V�H�O�H�F�L�R�Q�D�G�R�� �V�X�D �P�H�Q�V�D�J�H�P �V�H �F�R�Q�I�L�J�X�U�D �Q�R �H�Q�Y�L�R �G�H �G�R�L�V �F�D�U�D�F�W�H�U�H�V �Q�R �S�D�G�U�m�R �$�6�&�,�,
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�$�S�y�V �H�V�W�H �S�U�R�F�H�V�V�R�� �W�H�P�R�V �D �F�K�H�F�D�J�H�P �G�D �L�Q�I�R�U�P�D�o�m�R �D�W�U�D�Y�p�V �G�R �F�K�H�F�N�V�X�P �T�X�H�� �S�R�U �V�X�D �Y�H�]�� �R�S�H�U�D �G�H
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�7�U�D�]�H�Q�G�R �D �W�R�Q�D �R �H�P�S�D�F�R�W�D�P�H�Q�W�R �G�D �P�H�Q�V�D�J�H�P �Q�R �S�U�R�W�R�F�R�O�R �0�R�G�E�X�V�� �S�R�G�H�P�R�V �U�H�V�V�D�O�W�D�U �R�V �L�Q�G�L�F�D�G�R�U�H�V
�G�H �L�Q�t�F�L�R �H �I�L�P �G�D �P�H�Q�V�D�J�H�P�� �(�V�W�H�V �S�R�V�V�X�H�P �D �I�X�Q�o�m�R �G�H �G�H�W�H�U�P�L�Q�D�U �R �G�L�V�S�R�V�L�W�L�Y�R �D �T�X�D�O �H�V�W�i �V�H�Q�G�R
�H�Q�Y�L�D�G�D �D �L�Q�I�R�U�P�D�o�m�R �H �O�H�U �R �F�R�Q�W�H�~�G�R �S�U�H�V�H�Q�W�H �Q�H�V�W�H �S�D�F�R�W�H�� �,�V�V�R �V�H �G�i �D�W�U�D�Y�p�V �G�D �G�H�W�H�F�o�m�R �G�D �P�H�Q�V�D�J�H�P
�H �O�H�L�W�X�U�D �G�R �F�D�P�S�R �G�H �H�Q�G�H�U�H�o�R�� �$ �G�L�I�H�U�H�Q�F�L�D�o�m�R �H�Q�W�U�H �R�V �P�R�G�R�V �5�7�8 �H �$�6�&�,�, �V�H �G�i �H�[�D�W�D�P�H�Q�W�H �S�H�O�D
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�I�L�P �S�R�U �P�H�L�R �G�R �Q�m�R �H�Q�Y�L�R �G�H �P�H�Q�V�D�J�H�P �S�R�U �X�P �F�H�U�W�R �S�H�U�t�R�G�R �G�H �W�H�P�S�R�� �V�H�Q�G�R �H�V�W�H ���D�S�U�R�[�L�P�D�G�D�P�H�Q�W�H��
������ �Y�H�]�H�V �R �S�H�U�t�R�G�R �X�W�L�O�L�]�D�G�R �S�D�U�D �R �H�Q�Y�L�R �G�H �X�P�D �S�D�O�D�Y�U�D �G�H �G�D�G�R�V�� �1�H�V�W�H �P�H�L�R �W�H�P�S�R�� �S�R�G�H�P �V�H�U
�H�Q�Y�L�D�G�D�V �T�X�D�L�V�T�X�H�U �P�H�Q�V�D�J�H�Q�V �F�R�P �K�H�[�D�G�H�F�L�P�D�L�V �V�H�P �D �L�Q�W�H�U�U�X�S�o�m�R �G�D �L�Q�I�R�U�P�D�o�m�R��

�&�R�P�R �H�[�H�P�S�O�R �G�H �F�i�O�F�X�O�R �S�D�U�D �L�Q�t�F�L�R �H �I�L�P �G�D �P�H�Q�V�D�J�H�P�� �S�R�G�H�P�R�V �F�R�Q�V�L�G�H�U�D�U �D �X�W�L�O�L�]�D�G�D �H�P �Q�R�V�V�R �S�U�R�M�H�W�R
�G�H ������������ �E�S�V�� �7�H�Q�G�R �H�P �Y�L�V�W�D �T�X�H �X�P�D �S�D�O�D�Y�U�D �G�H �G�D�G�R�V �G�H ���� �E�L�W�V �S�R�G�H �V�H�U �U�H�S�U�H�V�H�Q�W�D�G�D �S�R�U1/115200��
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�X�P�D �Q�R�Y�D �P�H�Q�V�D�J�H�P�� �$�E�D�L�[�R �S�R�G�H�P�R�V �D�Q�D�O�L�V�D�U �D �H�V�W�U�X�W�X�U�D �G�H �X�P �S�D�F�R�W�H �G�H �G�D�G�R�V �H�P �0�R�G�E�X�V �5�7�8��

�)�L�J�X�U�D ���� �(�V�W�U�X�W�X�U�D �G�R �S�D�F�R�W�H �0�R�G�E�X�V �Q�R �P�R�G�R �5�7�8
�>���@
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