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GZklhys__� jmdh\h^kl\h� ih� wdkiemZlZpbb� �JW�� ij_^gZagZq_gh� ^ey� hagZdhfe_gby� k��
ijbgpbihf�jZ[hlu�b�dhgkljmdpb_c� �ijb[hjh\�bg^bdZpbb�mgbnbpbjh\Zgguo�IBM-�<� �^Ze__�– 

ijb[hjh\���b��mklZgZ\eb\Z_l�ijZ\beZ��bo��wdkiemZlZpbb�b�h[kem`b\Zgby� 

 

Ijb[hj�\uimkdZ_lky�\�r_klb�bkiheg_gbyo�� 
• klZpbhgZjguc�IBM-1;  

• i_j_ghkghc�IBM-2; 

• i_j_ghkghc�klZpbhgZjguc�IBM-�F� 
• klZpbhgZjguc��bg^bdZpbb�\_ljZ�IBM-2:; 
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• klZpbhgZjguc��bg^bdZpbb�\eZ`ghklb�b�l_fi_jZlmju�IBM-�<� 
• klZpbhgZjguc��bg^bdZpbb�Zlfhkn_jgh]h�^Z\e_gby�IBM-�>� 

Ijb[hj� bg^bdZpbb� mjh\gy� IBM-2<� fh`_l� [ulv� bkihevah\Zg� dZd� klZpbhgZjguc�� k�
iblZgb_f� hl� \g_rg_]h� bklhqgbdZ� ihklhyggh]h� lhdZ�� lZd� b� dZd� i_j_ghkghc� k� iblZgb_f� hl�
[ZlZj_cdb «DJHG:» ��\hevl. 

Ijb�bamq_gbb�b�wdkiemZlZpbb�IBM-�<�g_h[oh^bfh�^hihegbl_evgh�jmdh\h^kl\h\Zlvky�
wdkiemZlZpbhggufb�^hdmf_glZfb�gZ�khklZ\gu_�qZklb� 

• [ehd�iblZgby�klZ[bebabjh\Zgguc����\hevl�����f:�� 
• [ZlZj_cdZ�ZedZebgh\Zy��LR6 “DjhgZ”. 

 

 

1 HIBK:GB?�B�J:;HL:�BA>?EBY 

 

1.1 GZagZq_gb_�ba^_eby 

Ijb[hj� bg^bdZpbb� mgbnbpbjh\Zgguc� ijbf_gy_lky� \� dhfie_dl_� k� f_l_hdhfie_dkZfb�
FD-����h[_ki_qb\Zxsbfb�baf_j_gb_�hlghkbl_evghc�\eZ`ghklb�b�l_fi_jZlmju�\ha^moZ.  

IBM-�<�ij_^gZagZq_g�^ey�iblZgby�FD-���gZijy`_gb_f����\hevl��ihemq_gby�j_amevlZlh\�
baf_j_gby�hlghkbl_evghc�\eZ`ghklb�b�l_fi_jZlmju�\ha^moZ�ih�aZijhkm�b�\u^Zqb�j_amevlZlZ�gZ�
`b^dhdjbklZebq_kdbc�bg^bdZlhj�� 

1.2 L_ogbq_kdb_�oZjZdl_jbklbdb 

1.2.1 <j_fy� ]hlh\ghklb� IBM-�<� d� jZ[hl_� k� fhf_glZ� \dexq_gby� iblZgby� g_� [he__� ��
k_dmg^� 

1.2.2 IBM-�<�h[_ki_qb\Z_l�bg^bdZpbx�kdhjhklb�b�gZijZ\e_gby�\_ljZ� 
1.2.3 Kj_^gbc�kjhd�kem`[u��IBM-�< -�g_�f_g__����e_l�� 
1.2.4 <b^�debfZlbq_kdh]h�bkiheg_gby�IBM-�<�khhl\_lkl\m_l�MOE� ����ih�=HKL� �����-

�����^ey�wdkiemZlZpbb�\�aZdjuluo�hlZieb\Z_fuo�ihf_s_gbyo�ijb�l_fi_jZlmjZo�hl���^h����0K�b��
hlghkbl_evghc�\eZ`ghklb�\ha^moZ�^h�����ijb�l_fi_jZlmj_����0 K� 

1.2.5 IblZgb_�IBM-�<�hl�[ZlZj_cdb�«DJHG:»�beb�k_lb�ihklhyggh]h�lhdZ�gZijy`_gb_f�
���������<� 

1.2.6 Ihlj_[ey_fZy�fhsghklv�IBM-�<  -��g_�[he__���<:� 
1.2.7 IBM-�<� b� \kihfh]Zl_evgh_� h[hjm^h\Zgb_� \� miZdh\d_� ijb� ljZgkihjlbjh\Zgbb�

\u^_j`b\Zxl����������������� 
• \ha^_ckl\b_�l_fi_jZlmju�hdjm`Zxs_c�kj_^u�hl�fbgmk�����&�^h�����K� 
• ljZgkihjlgmx�ljykdm�k�mkdhj_gb_f����f�k² ijb�qZklhl_�m^Zjh\�hl����^h�����\�fbgmlm�\�

l_q_gb_���q�� 
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1.2.8 =Z[Zjblgu_�jZaf_ju��^ebgZ��rbjbgZ��\ukhlZ��b�fZkkZ� 
Bkiheg_gb_�IBM-�<-�<���������������×63×��������������d= 

1.3 Mkljhckl\h�b�jZ[hlZ 

1.3.1 JZ[hlZ�IBM-�<�hkgh\ZgZ�gZ�ihemq_gbb�bgnhjfZpbb�hl�FD-26�ih�^\moijh\h^ghc�
ebgbb�RS-�����Ijhlhdhe�k\yab�Modbus-RTU���Ko_fZ�ijb[hjZ�ijb\_^_gZ�gZ�jbkmgd_��� 
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2 BKIHEVAH<:GB?�IH�G:AG:Q?GBX 

      

2.1 Lj_[h\Zgby�[_ahiZkghklb 

2.1.1 �Ijb[hj�hlghkblky�d�deZkkm�,,,�ih�=HKL�����������–���b�g_�bkihevam_l�gZijy`_gbc��
hiZkguo�^ey�q_eh\_dZ� 

2.1.2 H[kem`b\Zxs_fm�i_jkhgZem�g_h[oh^bfh�agZlv�b�kh[ex^Zlv��IjZ\beZ�l_ogbq_kdhc�
wdkiemZlZpbb� we_dljhmklZgh\hd� ihlj_[bl_e_c� b� ijZ\beZ� l_ogbdb� [_ahiZkghklb� ijb�
wdkiemZlZpbb�we_dljhmklZgh\hd�ihlj_[bl_e_c���  

2.2 Ih^]hlh\dZ�ba^_eby�d�bkihevah\Zgbx 

2.2.1 JZ[hlZlv� k� ba^_eb_f� fh]ml� ebpZ�� bamqb\rb_� gZklhys__� jmdh\h^kl\h� ih�
wdkiemZlZpbb����ihagZdhfb\rb_ky�kh�ko_fhc�b�dhgkljmdpb_c�IBM-�<�b�ijhr_^rb_�bgkljmdlZ`�
ih�l_ogbd_�[_ahiZkghklb� 

2.2.2 <gbfZgb_�� >ey� h[_ki_q_gby� mklhcqb\hc� jZ[hlu� IBM-�<� b� ij_^hl\jZs_gby� _]h�
\uoh^Z� ba� kljhy�� iblZgb_� j_dhf_g^m_lky� hkms_kl\eylv� q_j_a� mkljhckl\h� ih^Z\e_gby�
bfimevkguo� ihf_o� b� ]jhah\uo� jZajy^h\�ih� i_j\bqghc� k_lb� \� khhl\_lkl\bb� k�=HKL� �����-97 

�Ghjfu�dZq_kl\Z�we_dljbq_kdhc�wg_j]bb��\�kbkl_fZo�we_dljhkgZ[`_gby�h[s_]h�gZagZq_gby´ 

2.3 MdZaZgby�ih�\dexq_gbx�b�hijh[h\Zgbx 

2.3.1 �I_j_^� \dexq_gb_f� ijh\_jblv� dhgkljmdpbx� ijb[hjZ� gZ� hlkmlkl\b_� \g_rgbo�
ih\j_`^_gbc�� 

2.3.2 >ey� hijh[h\Zgby� i_j_^� fhglZ`hf� gZ�f_kl_� wdkiemZlZpbb� \dexqblv� ijb[hj��Ijb�
\dexq_gbb� ijb[hjZ� [_a� ^ZlqbdZ�� l�_�� [_a� hl\_lh\� gZ� ihkueZ_fu_� aZijhku� ijb[hj� ^he`_g�
ihdZau\Zlv�a\_a^hqdb� 

2.4 JZaf_s_gb_�b�fhglZ`�ba^_eby 

2.4.1  IBM-�<� mklZgZ\eb\Z_lky� \� hlZieb\Z_fhf� ihf_s_gbb�� >ey� bkihevah\Zgby� [ehdZ�
iblZgby� �ij_h[jZah\Zl_ey� i_j_f_ggh]h� gZijy`_gby� \� ihklhyggh_��� ijb� klZpbhgZjghf�
jZaf_s_gbb��gZ^h�bf_lv�ih^\h^dm�gZijy`_gby�����±�����<�b�qZklhlhc����±���=p� 

2.4.2 DZ[_ev�� kh_^bgyxsbc�FD-��� b�IBM-�<�� ijhdeZ^u\Z_lky� \ha^mrghc� ebgb_c� beb�
aZdZiu\Z_lky� � �\� �a_fex�gZ�]em[bgm�^h����kf�beb�ijhdeZ^u\Z_lky�\�ljm[_�^bZf_ljhf�g_�f_g__�
����^xcfZ 

2.5 Ihjy^hd�jZ[hlu 

2.5.1 Ihke_�\dexq_gby�iblZgby�IBM-�<�]hlh\�d�jZ[hl_� 
2.5.2 >ey� kqblu\Zgby� bgnhjfZpbb� k�FD-2��� mklZgh\e_ggh]h� klZpbhgZjgh�� ih^dexqblv�

dZ[_ev�FD-��� d�IBM-�<� b� ih^dexqblv� dZ[_ev� iblZgby� ��� \hevl��Baf_j_ggu_� hlghkbl_evgZy�
\eZ`ghklb� b� l_fi_jZlmjZ� \ha^moZ hlh[jZ`Zxlky� gZ� bg^bdZlhj_� ijb[hjZ�� \� \_jog_c� kljhd_�
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l_dmsb_� agZq_gby�� Z� \� gb`g_c� –� kj_^gb_� aZ� ihke_^gb_� ��� fbgml�� � Ijb� gZ`Zlbb� gZ� dghidm�
i_j_dexq_gby� j_`bfZ� bg^bdZpbb�� \� \_jog_c� kljhd_� wdjZgZ� hlh[jZ`Z_lky� fZdkbfZevgu_ 
agZq_gby�aZ�ihke_^gb_���qZkZ��Z�\�gb`g_c�– fbgbfZevgu_. 

 

2.6 Dhgljhev�jZ[hlhkihkh[ghklb� 
Dhgljhev�jZ[hlhkihkh[ghklb��IBM-�<��ijh\h^blky���i_jbh^bq_kdb������jZa�\�]h^��� 

 

3 L?OGBQ?KDH?�H;KEM@B<:GB? 

 

3.1.1 <g_rgbc�hkfhlj�b��dhgljhev�jZ[hlhkihkh[ghklb��ijh\h^ylky�kh]eZkgh���������� 

3.1.2 L_dmsbc� j_fhgl� � hkms_kl\ey_lky� � ij_^ijbylb_f-ba]hlh\bl_e_f� ih� ^h]h\hjm�� <�
l_q_gb_���]ZjZglbcgh]h�kjhdZ���j_fhgl�IBM-�<�hkms_kl\ey_lky�[_kieZlgh� 
 

4 OJ:G?GB?�B�LJ:GKIHJLBJH<:GB? 

 

4.1.1  IBM-�<� ^he`gu� ojZgblvky� \� mkeh\byo�� mklZgh\e_gguo� ^ey� ]jmiiu� ��
=HKL 15150-����\�miZdh\d_�\�kdeZ^kdbo�ihf_s_gbyo���ijb�l_fi_jZlmj_�\ha^moZ�hl���^h�����K�b�
hlghkbl_evghc�\eZ`ghklb�\ha^moZ�^h������ijb�l_fi_jZlmj_�����K�� 

4.1.2 <�ihf_s_gbb�^ey�ojZg_gby��IBM-�<�g_�^he`gh�[ulv�Z]j_kkb\guo�ijbf_k_c��iZjh\�
dbkehl��s_ehq_c��� 

4.1.3 IBM-�<�fh`gh� ljZgkihjlbjh\Zlv� ex[uf� \b^hf� ljZgkihjlguo� kj_^kl\��gZ� ex[h_�
jZkklhygb_�\�mkeh\byo��mklZgh\e_gguo�^ey�]jmiiu���=HKL������-69.   

4.1.4 Ijb� ljZgkihjlbjh\Zgbb� ^he`gZ� [ulv� h[_ki_q_gZ� aZsblZ� ljZgkihjlghc� lZju� hl�
g_ihkj_^kl\_ggh]h� \ha^_ckl\by� Zlfhkn_jguo� hkZ^dh\�� JZkklZgh\dZ� � b� dj_ie_gb_� ]jmaZ� � gZ�
ljZgkihjlguo� kj_^kl\Zo� ^he`gu� h[_ki_qb\Zlv� mklhcqb\h_� iheh`_gb_� ]jmaZ� ijb�
ljZgkihjlbjh\Zgbb�� 

4.1.5 Ihke_� ljZgkihjlbjh\Zgby�ijb� hljbpZl_evguo� l_fi_jZlmjZo�ijb[hj� � ^he`_g� [ulv�
\u^_j`Zg�ijb�ghjfZevguo�mkeh\byo�g_�f_g__����q� 
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5 DHFIE?DL�IHKL:<DB 

  

Dhfie_dl�ihklZ\db�IBM-�<�\dexqZ_l� 
• ijb[hj�bg^bdZpbb�mgbnbpbjh\Zgguc� 
• jmdh\h^kl\h�ih�wdkiemZlZpbb� 
• [ehd�iblZgby�klZ[bebabjh\Zguc����<� 
• ih^klZ\dZ�^ey�dj_ie_gby�gZ�kl_g_� 

 

6 =:J:GLBB�BA=HLH<BL?EY 

 

6.1.1 Ba]hlh\bl_ev�–�A:H�GLP�©=b^jhf_lª��]��H[gbgkd 

6.1.2 =ZjZglbcguc� kjhd� wdkiemZlZpbb� -� ���f_kyp_\� kh� ^gy� \\h^Z� � \� wdkiemZlZpbx� ijb�
mkeh\bb�kh[ex^_gby�mkeh\bc�ljZgkihjlbjh\Zgby��b�wdkiemZlZpbb� 

6.1.3 �=ZjZglbcguc��kjhd�ojZg_gby��-�����f_kyp_\�kh��^gy��ihklZ\db�ijb[hjZ. 

 

7 K<B>?L?EVKL<H�H�IJB?FD? 

 

�Ijb[hj�bg^bdZpbb�mjh\gy���������IBM-�< ___________             ��������AZ\��� 

                                                                                                  

ba]hlh\e_g� � b� ijbgyl� � \� khhl\_lkl\bb� k� ^_ckl\mxs_c� l_ogbq_kdhc� ^hdmf_glZpb_c�
E:GB������������b�ijbagZg�]h^guf��^ey�wdkiemZlZpbb�� 
 

                   ����Jmdh\h^bl_ev��hj]ZgbaZpbb������ 
 

��������������FI���� 
                                         ___________________________                _______________________    

   ���������������ebqgZy�ih^ibkv������������������������������������jZkrbnjh\dZ�ih^ibkb 

 

                                        ____________________________     

����������������������������������������������������]h^���f_kyp��qbkeh 

                                    

 

 


