
    ICS XX.XXX
PXX

���� JXXX-XXXX

����	
��
����

�

��

�����������������������������������������	�

�

��������	
��


Technical specification for dam safety 
automation monitoring 

  2004-xx-xx��                          2004-xx-xx��

   XXXXXXXXXX  ��

DL



I

� �

������������
[1999]40��� !"# 1998$%�
����&'()*

+,-./0123.&456789:;<

=>?@ABCD
EFGH.IJK8LMN.=>7�OPQR(S7! 2002$

6TUVWXYZ[N<2004$ 4T@XYZ[N\O]Z[.IJK7;W^_(S
`

A<abcdO].Z[ef�W(S7! 2004$ 6TUVWghN7ij�
��kl

mnop��qrs�tuhv<

���.wx AyGHzwx7wx B'wx Cy{|zwx<

���}���
~��buUV<

���}�
��klmnop��qrs�tu�������<

������������qD��'���
o��tuklmno���<

�����������'���'��'���'���' ¡¢'£¤¥'¦��<



II

- d

§ ¨..............................................................................................................................................I

1  | ©.......................................................................................................................................1

2  {|zª«�¬.........................................................................................................................2

3  ­ ®.......................................................................................................................................3

4 s ¯.......................................................................................................................................4

5  klmnop��q°±²*.................................................................................................5 

6  klmnop��q°±²�.................................................................................................8 

7  °±²�³´µ¶...................................................................................................................12

8  ·´{®...................................................................................................................................13

9  �¸'¹«º»¼...................................................................................................................14

10  ½¾'¿À.............................................................................................................................15

11  °±m¾C³.........................................................................................................................16

12  °±ÁÂÃÄ'´E.............................................................................................................17

13  °±Å�ÆÇ.........................................................................................................................18

wx AÈGHzwxÉ.................................................................................................................19

wx BÈ{|zwxÉ .................................................................................................................20

klmnop��qrs{|Ê�º».....................................................................................21



1

1 � �

���{4Wklmnop��q°±.²*'°±.ËÌ
zÌ�Y'°±²�.·

´µ¶
·´{®'°±²�.½¾ÍÅ�Y'°±m¾C³'°±´E\Å�ÆÇ�YÎ< 

���Ï«!Ð�ÐÑÒ'Ó'ÔÎ:Õmnop��q°±<Ö×:Õmnop��

q°±ØÙÚ¹«<
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2 �����	


2Ü�¬�.ÊÝ/Þ���.ª«ßày���.ÊÝ<áâãäå.ª«�¬7Ö

æçè�.(S�Èé½êëì.íîÉï()ðñéÏ«!���7òß7óô����

�3àõö.÷µD�âøØ¹«ùú�¬.ûüð�<áâéãäå.ª«�¬7Öûü

ð�Ï«!���<

GB 5080         ²�Øýz³´

GB 6388         Åþ½¾E���¸

GB 9969.l        :���¹«º»¼ ­®

GB/T 15464      ����½¾/«rsÊ¬

GB 191          ½¾ÍÅ���¸

SD 171 	
�lop��°Ü�


SD 314 ��l�p��°Ü�


DL/T 5178       	
�lmnoprs{|

SL 52           Ð�ÐÑ:Õ�:p�{|

SL 60 ��lmnoprs{|

SL 268          klmn��op°±²�I�rsÊ¬

GB/T 9361       *��Â�mn�Y
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3  � �

3. 0. 1 yÏ���klmnop��qrs.�97��klmnop��q°±.{+'

²*'�²
Å���7±�rs��7�&)���<

3. 0. 2 ü�Ð�ÐÑ:Õ�²�klmnop��q°±�7�f���.klmnop

��q°±²*7� °±.�²!":Õ�²����<

3. 0. 3 #�Ð�ÐÑ:Õ����klmnop��q°±�7�@$�klmnop°

±f�%b&'.IJK7ab(üS)²*²�op��q°±<

3. 0. 4 ����*½+.Ö×��p�°±
�:p�.,�7Ø!"op��q°±,

�-<

3. 0. 5 ����*.\./B�0���'��� ��.{4<
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4. 0. 1 op��ÈMonitoring InstrumentÉ

I!÷1��.23�
p�¾�<

4. 0. 2 ,�4F¾�ÈData Acquisition UnitÉ

5B�6,�4Fµ6f�,�4F.²�<

4. 0. 3 op7ÈMonitoring PointÉ

op����.��<

4. 0. 4 op8ÈMonitoring StationÉ

m¾F9:ï,�4F¾�.��ïÂè<

4. 0. 5 op��8ÈMonitoring Management StationÉ

m¾F�p�¾�ï	bp�¾�ï4F*��\Ö;/²�.Âè<

4. 0. 6 op����8ÈCentre Station For Monitoring ManagementÉ

m¾klmnop��*��\Öop��<¬.Âè<

4. 0. 7 =,�ÈReadout/IndicatorÉ

>?6,�=@¾�<

4. 0. 8 4F°±ÈAcquisition SystemÉ

$op��A�f�,�4F.B<¬°±<

4. 0. 9 I�4F°±ÈBasic Acquisition SystemÉ

C½+�Dop��8
EFDop8.4F°±<

4. 0. 10 op°±ÈMonitoring SystemÉ

}��@klï:ÕaGHK.op��\4F°±?à.°±<

4. 0. 11 op°±��ÈMonitoring System ProductÉ

«!$op��f�,�4F.B<¬²�<

4. 0. 12 �IJ&µ6ÈCentral Controlling ModeÉ

,�4F¾�5Úop*���V.KLf�,�.4F'ÀÍ<

4. 0. 13 ��J&µ6ÈAutomatic Controlling ModeÉ

,�4F¾�5Ú²4.�Mf�,�.4F
ÀÍ7� ,�K2Nop*��<

4. 0. 14 OñPQR:;�MÈMTBF7Mean Time Between FailureÉ

Sd�TQRM.:;�M<

4. 0. 15 OñÆ(�MÈMTTR7Mean Time To RepairÉ

(PQRè��M.OñU<

4. 0. 16 ,�VWXÈFailure RateÉ

*ÌpY.,�D,Z�pY.,�D,[\<
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5  �������������

5. 1 ����

5. 1. 1 op��q°±²*�]:Õmnopy-.7^_��«'Øý'`f'�a1

�®7��bcÐ�dÁeq��.�Y< 

5. 1. 2 klmnop��q°±�;yfg²*7ByhD²*ij�kØ�zD�ij'

l�²*ij
�:²*ij<

5. 1. 3 ��:Õ.Îm
Å«�Y7op��qØ�«!:Õ�:å'nÐå
Å�å<

°±.�²�±�{+7Bo��<

5. 1. 4 op��q.op7ïop87�Ê¬.�p�qr!��p�op��.�:p�

²�7]�op��q²�QR�Ìst�uvpU7w��xØ;y·´op��q²�

.ÙÚ²�<

5. 1. 5 ü�:Õ.op��q°±���klop°±­y²*752Ü�®z{���

�qop.,-
íî�

1  yo|klmnÅ�ß²�.op,-}

2  ��f�~�"%'~�dopß«�:�p�]�5.op,-}

3  op7è@/�.��Ê¬é��ïéØÌ«�:µ6f��p.op,-}

4  �!"��qop.,-#�à�.'Ø�z«.op��²�<

5. 1. 6  p7z{\op��²�z«.�®�

1  p7�O�kl\ÖIJ.:;z�7-.»"}

2  p7z{�����7�7/�.opU�Ì���Ä}

3  ��p�op��²�@bc�"%�Y.§U27�
YaG��'�4Øý'ÆÇ

µ><

4  °±�z«�4Øý.op��7Ö�1'{��Ê¬����±�7]��°±ÆÇ

.P�z}

5. 1. 7  #�:Õ.op��q°±���kl^$Å���7$#�op°±f�%b&

'
(üS)7�@�IJK��op��qS)<!"op��q°±.,-�yo|k

lmnèw�.,-<

5. 1. 8 y��ï�����"%. ¡7op��'p�¾��.�¢9È£ª¤9'¥

9°±.9yÉ]\A�9'/A9'�¦9Îñ�§]w�.sÇ}

5. 1. 9 y"s��qop°±ØýÅ�7�f�¨©²*<

5. 2  ����

5. 2. 1 Ø�zD�ij�Rª²�klmnop��q°±.w�z}��²�op��

q°±�7�f�op��q°±.{+²*7��íî½ê�

    1  �4�����q4F°±{+µ�}
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    2  Mo"4!"��qop.,-'opµ6
p7,�7]\op��²�.��

µ�}

3  Mo"4op��.rsK�
�Y}

4  I�"4,�4F¾�.�²'/Aµ6\«¬aG²*7�4��µ6} 

    5  =&­G®�<

5. 2. 2 l�ijf�klmnop��q°±­y²*7�½ê2Ü��íî�

1  "4op��q°±.ËÌ\zÌ
´E��}

2  "4!"��qop.,-'opµ6
p7,�7]\op��²�.��µ�}

3  "4op��.rsK�
�Y}

4  "4,�4F¾�.�²'/Aµ6\«¬aG²*}

5  "4�¦'Þ�¯sÇ
°�rs\²�¨Ç±�}

6  "4°±²�p�µ�}

7  ��:Õ.mn²m'ab:Õ.�³�Y7I�"4<¬.p�}

8  UV°±Å�µ6�Y<

5. 2. 3 �:ijklmnop��q°±²*�½ê2Ü��íî�

1  op��²�.��\�:�²*}

2  p´��:Õ²*\¨©²*}

3  UV�:rs�Y<

4  "4°±Å�µ6�Yíî<

5. 3  	
����

5. 3. 1  klmnop��q°±4«B�6op°±7Ö��µ�[wx A<

5. 3. 2 B�64F°±}op��',�4F¾�'/A¾�'op*��\;/²�'

,�4F<¬'A�\J&9¶'/A\�¦9¶Î?à}

5. 3. 3  op��q°±Ø5]2µ6G��

1  ��:Õ.{·
�77op��q°±Ø}�Dï^DI�4F°±?à}

2  4F°±.,�4F¾�B¸²�@ý¹op��.op87Öop*��²�@

op��8}

3  ��:Õ.{·
��7op��q°±Øp��Dop����8<op���

�8Ø²�@opÁÂ7xØ²�@º»ÁÂ.�¼}

4  ��:Õ.½y��74F°±.op*��\Ö� ;²Ø¾¿op����8} 

5  I�4F°±í/Ø4« EIA-RS-232C'EIA-RS-485/422-A'CANbus ]\Ö×�

³��G�ÁÂ/A«¬}I�°±[M\I�°±Zop����8[MØ4«ÀÁ«u

°}op��q°±�½�Z°±;ÀÁ«ï�Á«u°.°�}

6  /A«¬Ø����4«ÂÃ9'�Ä9'P9
ÅÆÎ/AÇÈ}

7  op����8�p�bc:Õmnopèw�.*��\��.;/²�7/É

�p�Ê6�':;8'ËÌ²�'ÀÍ²�'«¬²�'�¦²�È£éMÍ�¦'Î»

�¯�¦ÉÎ}

8  op����8�p�bc:Õmnopèw�.mn��<¬< 



7

5. 3. 4 op8�5]2�Yf�²*�

op8�����@èpop��.w¹7�z{j/'Ú»'/ÏÐ�ÑPFÒ./

�7��½��4.:;ÓM
�4Øý.�¦<op8éY²�@½�Ô�ÕFÒ²�w

¹7���Ö�.°�}×op8²�@ØÙïØÌÚNÐÛ.�µ7wÜ§¾Ï×.¨Ç

±�< 

5. 3. 5 op��8�5]2�Yf�²*�

1  op��8���@:;��Ð�.kllÝ'SÞlßïlçdàí7xØ²@

º»ÁÂ.��¼í<op��8í�½��4.²�ÓM
:;ÓM7��Ö�.Ú»'

/ÏÊ¬7����4Øý.�¦
°�¾�7]bcáí²�âÉÅ�.���Y}

2  op��8í�p�op*��7xØ����p�w�.;/²�7£ËÌ�'

«¬²�'éMÍ�¦'ãq�¦]\¨©²�Î}

3  op��8�p�op,�@94F<¬
«¬/A<¬7op��8�½�ÁÂ

op',�ÀÍ
�äËÌ<

5. 3. 6 op����8�5]2�Yf�²*�

1  op����8���@klmn��/å.w¹7£�w�7xØZop��8

²�@��<æ�½�cç.²�ÓM
:;ÓM7�½�Ö�.Ú»'/Ï
èé%Cê

��}

2  op����8�p�*��\«¬²�7�p���.;/²�}

3  op����8�p�Øý.��9¶
¨©°�²�7Ö�YÙÚ GB/T 9361}

4  op����8�p�klmnop��<¬7�Ì$ëDop��q°±.4F

f�op
��} 

5  op����8�½�ìop��q°±];.*��«¬°±f�u°.°�< 

5. 3. 7 ÁÂ«¬/A�5]2�Yf�²*�

1  ÁÂ«¬/A½êop8[M
op8Zop��8[M.,�/A<���:Õ

.�³�Y@sª/AÈ�.§U27z{�«�a'ÆÇµ>./Aµ6} 

2  op8[M
op8Zop��8[M4«ÂÃ9'ÅÆ'�Ä9'P9u°}

3  ÁÂ/A9¶�²�wÜÃíî¨©�3�$°±ØÌ.��7���9ï.¨Ç

°�<

5. 3. 8 op��8Zop����8./A�5]2�Y²*�

1  op��8Zop����8./Aâ*��[M./A7Ø��Öð».º¹7

4«ÀÁ«ï�Á«¬/Aµ6} 

2  ÀÁ«ï�Á«¬/AÇÈØ4«ÂÃ9'ÅÆ'�Ä9ïP9}

3  /A9¶�²�wÜÃíî¨©�3�$°±ØÌ.��7���9ï.¨Ç°�<

5. 3. 9 �¦\Ö¨Ç²*�

°±���¦���°±ËX�Y
rsK�{4f�p�7���±���7�4«

f9��7�²���9¶mn¨Ç\°�²�<

5. 3. 10 ��qop°±�°�7�Ê¬.�°":Õ.°�«<�q°��7°��ñé

�k! 10 <
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6  �������������

6. 1  ��
���

6. 1. 1 âÉ:;Ê¬

1 :;Ê¬

²� è% �$é%

op8,�4F¾� ò10óô50óÈõö�¼�ò20óô60óÉ ÷95%

op��8 0óô50ó ÷85%

op��8��8  15óô35ó ÷85%

2 ø©���Y

Pùúûü7Pýþz�y\����'Põ���'P��	�
�¦}

op8°��ñé�k! 10�<

op��8'op��8��8°��ñé�k! 4�<

6. 1. 2 :;�¦�Y

1 j
�¦

    1É �4�¯ j
 220V7�����10%

j
 36V7 �����10%

2É �X       50HZ7�����2%

2 éMÍ�¦ÈUPSÉ7 j
�¦��� UPSÆÇ°±âÉ:;�Mé�! 30min<

6. 2  ������

6. 2. 1  °±�½��p
zpËÌ7°±,�4Fµ6ØBy�IJ&µ6
��J&µ

6}

6. 2. 2 °±����ËÌ7�Ì����H\op°±.­y��'÷op�°±?à'

ÞÕ�9'��������Î<

6. 2. 3 °±���;ËÌ7�Ì@op��8.4F*��ïop����8.*��:

;8K�Áo|�;'þ"�þV'��ËÌ'��Á@pU��'C« !,�'&"°

±Å���}��Õ#0���ï°±:;��$V��.U�}(S°±p�'f�°±

p³
°±ÆÇÎ<

6. 2. 4 °±²��½���sÇËÌ<@;/�¦%ò�Í�7sª,�
Ù,é&W<

6. 2. 5°±�½�,�/AËÌ7½ê,�4F¾�Zop��84F*��[M.Â',

�/A7]\op��8
op����8í/\Öì°±;/.«¬*��[M.Â',

�/A<

6. 2. 6½�«¬mn¨ÇËÌ7"s«¬.mnÅ�}½�^²«(��ËÌ7²��^²

«()*'^²mn+,7$°±f��-.mn��<

6. 2. 7 °±�½��·ËÌ7]>Ìy\�Æ(U�µ><
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6. 2. 8 °±�p�:Õmnop��°±<¬<.<¬��@9op'»9B/',�-

��'mn��ÎËÌ<�½+,�.�:���4F'pU.»9z�B/':Õ�0G

H'�1��&;ÎäÉ:Õmn��.I�íî<

6. 2. 9 ���4F,���"-;72�½��:þ",�ËÌ7Ìµ>�þ"*����

qop.p7ï °±QRß«�:`p.,�<

6. 2. 10 °±���Z>?6*��ï=,�/A.°�7Ìç¹«>?6*��ï=,�

4Fop,�7]>f��:`p'\pï¨3GH�Í<

6. 3  ������

6. 3. 1 °±�½�2Ü4FzÌK�� 

1  4FA��·��',4�} 

2  4F$5����ñ6'�36'�î6'¯ñ6'	66'��7¯�'���

6'Å�6Îop��7of��6p�¾�'8Ó9Å�¢¾�\Öæp�¾�} 

3  °±Å�µ6�:t 24��éMÍÅ�7����7ØC}

4  p�øå�k! 10 min7����
p�¾��77ØC}

5  °±4;�M��p�1ÉPJ&'É��<=p�7>1 h}

                           2É�J&'É�p�7>2 h}

zpÈ�7É�1ÉPJ&'É�p�7>1 min}

                           2É�J&'É�p�7>10 min}

                           3ÉPJ&'<=p�7>0.5 min}

6. 3. 2  °±.p��"%�bc?	
�lmnoprs{|@ÈDT/T5178-2003É'?��

lmnoprs{|@ÈSL60-94É
  ?klmn��op°±²�I�rsÊ¬@

ÈSL268-2001É�.÷,�Y<

6. 3. 3 ÁÂ«¬/A�Ab2Ü�Y�

1  °±/Aµ6y^B«¬aG} 

2  ÁÂ«¬aGy�CaGïÖ×aG}

3  ÁÂ«¬ÇÈyÂÃ9'ÅÆ'P9'�Ä9}

4  «¬/D=X���G�ÁÂ«¬./Aµ67]/A�4Øýy�®z4<

6. 3. 4 °±Å�.Øýz�bc2ÜK�� 

°±OñPQR�MÈMTBFÉE6300h}

6. 3. 5 °±FG�HIÌ
�3N�

1  °±¨©�3��500ô1500W}

2  G�����>1000V<

6. 3. 6 4F°±²�p�|©�Ab÷Jop��.�Y<

6. 3. 7 °±�½�ÐÔ.��Ï�z
KLM��z7½�¨©'¨N'¨Oþ'¨P'

F	'F�ÕFÒÎzÌ<

6. 3. 8 °±<¬�bc2ÜI��Y�

1  °±<¬�I!/«.�;��7�4«����ï«¬��,�-ïÖ×zÌ�

×.,�-} 



10

2  °±<¬�½����Q.«(RS}

3  °±��<¬�y«(U�/«.TU�RS}

4  op��°±<¬�Ìæ*���;��
°±:½<¬.ð�V²ß(ü<

6. 4  ����

��������

����

6. 4. 1  °"��q°±.op��7ÖrsK��bc DL/T 5178
 SL 60.�Y7�A

b��*�¶.{4<

6. 4. 2  op���4åf�·v
�´<

6. 4. 3  op��Ìçuv'�"'Øý�:;7@¹«WXåÌÏ�:;��7��zÌ

bcrs{|�Y<

6. 4. 4  °"��q°±.op��7Öþ"þVA����8Y<

6. 5  ������

6. 5. 1 ,�4F¾��½�2ÜI��Y�

1  ½��¦��ËÌ'�Z��ËÌ
��sÇËÌ<Ø��°±.²4��4F


ÀÍ,�7n�Z���Mé�[!hÙÈ�Ô�\�J&.²��;É}

    2  ½�ì4F*��f�/A.ËÌ7Øf��·'zp
5²4�M���p
]

À,�}

3  Ø°E4F*��.XL²4'(S�^
pJÙ,}

4  Ø¹«>?6*��ï=,���ÁÂp�7Ø«4F*��'>?6*��C,

�4F¾��_@Ö]À.p�,�}

5  ½��4.�·'�`ÍËÌ7Ì��·v÷/�Å���7 QRAa2þN�

�*��7]>«(Æ(<

6 /b,���p��y 8ô32D/b}

7  4;$5�Øy�ñ6'�î6'�36'¯ñ6'	66'Å�6'of��p

�¾�'���6]\þVy�
'�¯Îc�7g�.op��
Ö×p�¾�} 

8  p�µ6�4�'�·'�·'zpï5²p7d}

9  4�MÎ� k! 10min7Ø²�} 

10  4;�M�÷ 30S�7Èc\�J&.p7�;É}

11  Ï�:;��� è%e10óôf50óÈe20óôf60óØzÉ7 é%÷ 95g}

12  OñPQR�MÈMTBFÉ� 6300h}

13  OñÆ(�MÈMTTRÉ� ÷2h}

14  ¨©�3�� 500W ô 1500W}

15  ,�ÀÍî��h 50pd}

16  /A°���4« RS-485ïÖ×/Aµ67U�°�È£J¬'i,-'��j

°-ÎÉï8Y/«/A{k<

6. 6  �����

6. 6. 1 �½�Ïb:��«��7�Ð~Å�=%
ÐkÀÍî�.:� PC�7�p�

>?6*��;y¾�:;87��p�ËÌ�<
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6. 6. 2 �ÌZop��8
op8f�«¬/A7�°E��*��.XL$op8,�

4F¾�f���op<

6. 6. 3 �½�Ø|q«(RS7Ìµ>�(S°±²�'²�Ù,\Å�µ6}Ì���

p,�O�.��f�(S'z{op.�d
op$5<

6. 6. 4 ½�lm.n�
 !pU.,�-��Ì
<

6. 6. 5 ½�oS'��=pËÌ<

6. 6. 6 ½�°±�·'�`ÍËÌ7���ËÌ�·'�`Ía�\Å��.qÉ��7

;yBrs�0<

6. 6. 7 ×p�C&�C�
ÕJ9¶7�ÌU�ºÕ/D'tuÆÇÊ6:t<

6. 6. 8 ½�����ËÌ<

6. 6. 9  ½�Å�ä¸'QRä¸vxËÌ}

6. 7  	
����� 

6. 7. 1 op����.I�p��y�,�-Ê6�'w�:;8'ËÌ�'�¦²�Î

B¬
op��<¬?à<:ÕÎ²Ð~':Õ{·Ðk.°±�����xp�«Ê6�

È
�ïWebÊ6�É'yz�'ÀÍ²�'«¬²�ÎGà«¬:;?<

6. 7. 2 j
�¦���7éMÍ�¦Æt°±âÉ:;�M�é�! 30min<

6. 7. 3 Ì/Þ4F*��$ÁÂ4F°±f�4F
J&< 

6. 7. 4 Ìlàklop,�.��\äÉ:Õmn��:;<

6. 7. 5  Ì�Áì�d���À� ��/å\ºÕK²��/åf�,�/A<

6. 7. 6 ½�ÌlàäÉ:Õmn��.:Õmnop��<¬7.<¬.��ËÌ�½ê�

1  ½�@9opËÌ}

2  »9B/ËÌ}

3  ��&;°±}

4  pUî�}

5  «¬/AËÌ7Ø�Ád¼
ºÕ«¬/A} 

6  ,�-°±}

7  °±��'mns+ÎËÌ<

6. 7. 7 ½�{Å��U�ïÖ×��µ6ËÌ}
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7 ������� 

7. 1  !"#$

7. 1. 1 âÉ³´k�Ê¬�

��è%�15óô35ó

�$é%�25%ô75%

k�¯
�86 kPaô106 kPa

7. 1. 2 |}³´k�Ê¬�

��è%�25ó�2ó

�$é%�45%ô55%

k�¯
�86 kPaô106 kPa

7. 1. 3 �¦Ê¬�

j
�X�50HZ7�����2%

�¯�220V7�����10%

7. 2  !"%&

7. 2. 1 ,�4F¾�³´µ¶

,�4F¾�zÌ\ËÌ�5Ú� ��.{4µ¶f�÷,³´<

7. 2. 2 °±ËÌ\zÌ³´µ¶

1  °±ËÌ\zÌ³´�bc 6.2Ê
 6.3Ê.{4<

2  :Õ�«°±.ËÌ³´�5]2µ¶f��

1É 5:Õ�«p�.op��q²�È,�4F¾�'op��7ï��.·�

¬É7�5ÚÁÂp�µ6?àklmn��4F°±7Bmf�ËÌ\zÌ³´<¿

[�f�]2³´Èé*!�É�

~ ��:Õop°±��7þ"·�Ù,7·´p7��.�6'&;�;p

7.pU��}

� ²��1qÉU7·´°±��_�.ËÌ}

� ²�QR7·´°±.�·ËÌ<

2É :Õ�«op°±��7Vd§2�uv/� 72h74�·´MÎék! 4h7

5 6.2 Êf�ËÌ·´<£p³�VÁ�kQR®�3uvÅ�³´7�QR��ç�

ü8L*�³´}£p³�VÁ��zQR7�QR��ç�v³´<��QRÞÕé

*�} 

7. 2. 3 è�«!³´.*�²�ñ�5��� �Y.{44åf�·4<
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8 !���

8. 1 '()"

8. 1. 1 ,�4F¾��f���Vd·´7Ö×p´¾�½ê*���«<¬7�f��

 ËÌ.´E·´<

8. 1. 2 Vd·´�5� 7.2Ê{4.µ¶f�·´7·´°±²�âø½�� 6.2Ê{4è

z.ËÌ7]\âø3N� 6.3Ê{4.�Y<

8. 2   *+)"

8. 2. 1 ×VÁ2Ü��[��7�f��6·´�

1  âÉ���74åï���4��ç7�øåzf��d·´}

2  â6��ç7 aG'�H':��ÐkS77ØÌ��²�zÌ�} 

3  op²��å��çe�P���}

4  Vd·´a�ZKd�6·´a��Ðk�q�} 

5  ��È�rso��GUVf��6·´�Y�} 

6  ü�²�ï����d��.³&4��4}

7  bì{4f��6·´�<

8. 2. 2 �6·´�5���{4.n/³´,-È²�Øýz³´�;Éf�nzÌ·´<

8. 2. 3 �6·´.;��C�Vd·´b�.���æ��@7�����,é�[! 3

�7E��­,[! 3�7®�n·<

8. 2. 4 Øýz³´éy�6·´,-7Ø/Þf,³´f�7xØ]@op°±Å�ïo

p°±´E¾j�f�±*<

8. 2. 5 ·´a�.&4

�6·´����]KÈ½ê��É��éb��7�§��@.��f�·´<E�

�éb��7®�.���yéb�}En/·´b�7®������;éb�.���

�7.�����yb�<

8. 2. 6 �Þ�6·´.²���(���¬�7�@(�çc�Vd·´b�çµÌVd<

8. 3 ,-".

8. 3. 1 ×°±è�²�@ÁÂm¾'C³'�Cl ç75� 6.2
 6.3Ê{4.�Y}�

���
¡(f�"#<
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9  "#$%�&'(

9. 1  / 0

9. 1. 1 ²��¸

@op°±²�.�¢���½�lë.£¤�¸7íî½ê�

1  ¥¦\²���}

2  §�\����¥¦}

3  qrVd=�Î<

9. 1. 2 ½¾�¸

@op°±²�.½¾:.Ï×��7����¢'¨©.½¾�¸7íî½ê�

1  ²���\¥¦}

2  ²�,�}

3  :yª«ÈmmÉ}

4  ã�ï¬�ÈkNÉ}

5  Åþ;�mn�¸}

6  N8È­É\E���}

7  �8È­É\����<

9. 1. 3 ½¾ÍÅ��
E���¸���®½¾��.�775ÚGB191-90
GB6388-86

.� {4â"z«< 

9. 2  12345

¹«º»¼.íî5 GB9969. 1.{4<
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10  )*$+,

10. 1  6 �

10. 1. 1 op°±²�.½¾�Ab¨©'¯�
�a.�Y7��NaGb�'°±'¨

ÇØý7@âÉÍÅ'¾²Ê¬27�sª²�é³ ½¾émßª�²��´'¸W'O

þ'��
���"%Î<

10. 1. 2 ²�½¾�7ø©��\½¾:í��µ'F¶'P�·�y'PqH<

10. 1. 3 ²�½¾ç7Ö½¾¬�����ý2Ñ¸�7²�¾@:íwÜ¹]:º'»O'

¼°7²�Ø¾�./B�¾¿¹��½�û�;�ª«7�§]©4< 

10. 1. 4 ²�£�%V/B7@é��ÖzÌ.Ê¬27�½²½¾7]¾�½¾¬y�<

10. 1. 5 op°±²�.¨¿'¨N'¨�Î¨Ç½¾5 GB�T15464-1995�.� {4

f�<

10. 1. 6 æ��¬�Àn7�¬��£2� 

1  ¾:�}

2  ²�Vdb�ª»¼}

3  ²�¹«º»¼}

4  Vd§.·´p³��}

5  ²�rsÊ¬{4.Ö×�¬<

10. 1. 7 æ��¬�¾"ÁHÂ�7�Y�@½¾:í7Eë´op°±²�B¾,:7®

æ��¬�Y@��:í< 

10. 2 7 8

5���.½¾{4f�½¾.op°±²��ÌÏ�÷1Åþµ6<

10. 3  9 :

10. 3. 1 ½¾��2.op°±²��ÌÏ�]2¿À��Ê¬�

1  ¿Àè%�ò30óôf60ó} 

2  ¿Àé%�÷85gRHÈf35ó�É<

10. 3. 2 �å¿À��2.op°±²�7Ö¿ÀÂè�z{/Ï'F¶.áí7w¹�P

Ãz'Äz\Ö×ýþzHÈÀ@<
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11  ���*-�

11. 1  	
� ;�

11. 1. 1 op°±²�m¾\�ï�9�ëÀ7op²��Ãíw�.¨Ç±�< 

11. 1. 2 op²�:Å\:Æ�m¾¨©7"sZ®p$5�àëy7:ÆwÜf�¨O_

�<

11. 1. 3 $°"��qop°±.op���f�·vï\p< 

11. 2  ��<!

11. 2. 1  $ÇD��qop7f�<=uvp³7]·vpU.�4z<

11. 2. 2 $�Ê¬.op,-\op77�:Fî$¹�4H��7q7·v��qpUâ

øVÁ��7q< 

11. 2. 3 �,·v°±ËÌ7]bc²*�Y<

11. 2. 4 �,·vop��²�.m¾µ'7"sZ{|{4�³<

11. 2. 5 $!(üS):Õ7�$ü�°±.pU °
_��Vº»<

11. 2. 6 °±m¾C³làç7�U�°±m¾C³��<



17

12  ��./01$�2

12. 1  ��=>

12. 1. 1 °±��Å�ç�Ì�Á2ÜËÌ�

1  ,�4FËÌ�

°±Ø«�IJ&µ6ï��J&µ6�Á���p'4��pïzp}

2  ,�_�
,�-��ËÌ}

3  op°±Å����·
��ËÌ<

12. 1. 2 °±�^�bc@{4.Å�øåí7op°±²�Tûk*�ì��! 3 min<

12. 1. 3 °±Å�.�4z�bc2Ü�Y�

1  ³Å�åop,�.uvz'øåz�7P°±z�¾7ÌO�:Õop$5.7

q{È}

2  ��p�,�Z$��M.�:�p,�\Ð7q{ÈI��³77É�¹}

3  @®opH��I�é7.Ê¬27°±,�4F¾�uv 15d4F,�.Ê%�

3Nop��.rsK��Y}

4  ��4F.,�Ö�"%�bc?	
�lmnoprs{|@ÈDL/T 5178É'?�

�lmnoprs{|@ÈSL 60É
 ?klmn��op°±²�I�rsÊ¬@ÈSL 268É

�.÷,�Y<

12. 1. 4 °±Øýz�bc2Ü�Y�

1  °±²�.OñPQR:;�MÈMTBF7*��6[wx B72ìÉ�bc2Ü

{4�

,�4F¾�MTBFh6300h}

2  op°±��4F,�.VWX�ék! 3 %<

12. 2  ��".

12. 2. 1  m¾C³làçf�î´E7â6´E@°±³Å�åb�f�<³Å�åy�$< 

12. 2. 2 ²�m¾C³��'²*'�:'o�'Å�����@´E§�Uj� rs�

��

1  ²�m¾C³���Uj�Ë:´EÌÍ��17�Uj°±m¾C³��7°±B

<¬²���'°±B<¬¹«º»¼}

2  ²*���Uj�op��q°±²*��17����½+@:Õ�����.x

`7(íî}

3  ���:���Uj�op��q°±��:Õ�:��1}

4  :Õo����Uj�op��q°±:Õo���1}

5  Å������Uj�op��q°±³Å���1< 

12. 2. 3 ´E�?�UVop��q°±´EZ[<
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13  ��3456

13. 0. 1 ��q°±.op�d{4£2� 

³Å�å 1d�Ù7É{opé[! 1d�ø7ÎÉ�åØ§+pd<

13. 0. 2 è��L�p,�wÜn/"-<

13. 0. 3 op,�¿[Ç 3DT; 1d�ä<

13. 0. 4 �ÇÏ$$��q°±./Bïn/p7f� 1d�:\p<

13. 0. 5 Å����Ð$�:Õ�7&)op��q°±Å���{Õ<

13. 0. 6 Ç 3DT$����qop²�f� 1d�|·v7Ñ§�f� 1dnS·v<

13. 0. 7 Ç 1DT�â 1d°±�^<

13. 0. 8 °±�p�cç.���¬<
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78 B�
��

��	���

�	����	���

�	����

��

�

DEFGHIJKL

°±ØýzØ«OñPQR:;�MÒÃÄ<OñPQR:;�MÈMTBFÉâKSd

�TQRM.âÉ:;�MÈÓ�MØ�P.é*É<

4F�ÔQR4Õ�°±J&op��,�4F.�ÔéÌâÉ:;7)àèJ&.�Dï

^Dp7pUqÉï�p7¦y4F�Ô��QR<

4F�ÔOñPQR�MÈÃÄå�$É� 

∑ ∑
= =








=
n

i

n

i
ii rtMTBF

1 1

 

6�� ti ÖÖÖÃÄåí7� iD�Ô.âÉ:;�,}

ri ÖÖÖÃÄåí7� iD�ÔVÁ.QRd,} 

n ÖÖÖ°±í,�4F�Ô­,<
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1 ��

����

��

��� !kl.4Õ�7½êly'lI'l×
¹lÞØ7Ö×Zklmn�¢°

 °.��H®½êþÐb'�8dà'ÙÚ'�2ÛáÎÐÑÐ�ÜÝ��H<

3 ��

����

��

3.0.1  ���.Þß<yW±�:Õmnop��q.rs�Y7áâØÌ@n�±�.	

ìz./«íî7���ñ§]{4<���$ürs'üµ¶.4«7t�àá�.�%7

á�Þh$]K�4Øý�«.ü²�'üµ¶7ñ!"���.¹«|©<@íî
K�

.{4K7�N�yÁ��7rs`f7�ab�7mnÏ«1< 

5  ����	
��
����

����	
��
��������	
��
����

����	
��
����

5.1 ����

5.1.1  ��qop°±²*�®<�����«'Øý'`f'�a1.²*�®7@"s

mnop°±�«'Øý.IJK7$klmn��Áeq.�Y$¹�à.:t<@f�

mnop°±²*��ab¹å
*Ò�9.�Y7nS{+7�o��<

5.1.5   op���®\��z��®<:Õmnop�m!:Õ�.�4$5op7æw

ÜÃí$:Õf�nS.mnop7�$�7/�¹]§Ô<PRâÐ$SKïâ7K.o

p��7â�.Ì@Yîå.�-7kÖopà�Ìy&":ÕaGH.mnU�Øý.'

�«.Aa<���ã�4«�[ßÊ1ù;.«ä7 yù1U¶\ÐÓå7Væ�³K

�;«7Ñî�ª�çÕ<

��²�.z«�®<�å]Ò7«!:Õmnop.��²�^,ñyÎ��þV.

f«²�7£�ñ6'�36'�î6'	66Î23�7of��6è��'8Ó9Å�

¢¾�Î<I!:Õmnop.ù1Á��77���@��²�z«�®�7$°"��

qop°±.��²�.þVA�*;{4<

5.2  ����

�m!4«�:�p.mnop°±²*7��qop°±UVW�úü.²*íî<

���Ð$��qop°±.�77$��qop°±²*�VW»".{4<ùú{4½

ê��qop°±.ËÌ'zÌ
´E��7����qop.,-
��z{7,�4F

°±.²�7,�/Aµ6\«¬aG7op��B<¬²�7��°±\mn¨Ç7]\

��q°±Å�µ6²*Î</Þb�.²*7y��qop°±�r�DÖ�.:;��7

¹[Ìtv'�4�âÉÅ�<

5.3  	
����

5.3.1  ��qop°±.h1I�16<F�6'	b6'B�6â��klmnop��

q�9 Õ�VÁ.h1I�,�4F167@:Õ�ñYNW�«<Áeér.�9¹B

�64Fµ6.rs�aK�ºê!F�6
	b64Fµ67B�64Fµ6#I�K@

eWF�6
	b64Fµ67 ����C$B�64Fµ6f�{4<
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B�64F°±â�1®ë»"'��åÏ«z.,�4Fµ6<²�d�.B�64

F°±��ØÌ÷½�ì7�í]�îÌ�1'�8Y�1ïÖ×�»���ì.1îä<ï

;y����7®é�@«+�Dzìð.äñ7ß�4«ÌAB�3$5���X.¥ä

;y���«ä<

5.3.2  4F°±.Gà<�!�«!klmnop.op��k^yÎ��þV.��²

�7Ö,�4F¾�yfåD&< �7klmnop4F°±.Gà�½+,�4F¾�'

/A¾�'4F*��ò;/²�',�4F<¬'A�\J&9¶'/A\�¦9¶Î;7

2Éóop��²�!"op°±�<

5.3.3  op��q°±.G�<��q°±Ø]��ÁÂ�³��4«^1µ6G�7ÁÂ

«¬Ø]4« RS-232C'RS-485'CANbus]\Ö×�³��G�<�í��qop°±-

§k^â4« RS-485G�ÁÂ/A<RS-485�Î«¬��7æCâô�,�°���7õ

$°�.���z�V{47ßé.\°ö¬'�ïïõö7°±d��@�IJK�r�

÷.~B/Aõö<�!��q4F°±��ÁÂ«¬G�.�qz7���*$��q°

±.ÁÂ«¬�V»"{4<

ÁÂ«¬
ÀÁ«¬.2þÇÈñØ]âÂÃ9'ÅÆ
P9<����.�P91â

åK4«P9ÇÈf�/A.µ67ß**4�Á.øj
rs<æØ]âf«P9��7

xØ]â GSMÈGlobal System for Mobile CommunicationsÉ'CDMA ùCode Division Multiple 

Accessú'GPRSÈGeneral Packet Radio ServiceÉï(`f.Ö×P9/Aµ6<

5.3.4  op8²*<op8âY���q4F²�.�µ74F²�ââû�²�< �7

� op8²�@j/µ>'/Ï¨N'¨�ÕFÒ.�µ<£�ÁÂé½�ù;.Ê¬7

²*K�4@�4.±�7ü)�DÐ�.�:��7]"s4F²�Ì�å�4�:;<

5.3.5  op��8²*<op��8âI�4F°±.�ýê77ÖKyop����87

Ö2®S$,�4F¾�<op��8]ÁÂ­9Z,�4F¾�/A7op,�4F¾�

f�,�4F
,�2þ7�]À@op��8.*���<op��8Zop����8

Ø]âÀÁ«¬/A7��op��8âÀÁ«¬�.�DºÕê7È×ÁÂº»����

�É<

×op��8º»�����7op��8�p��*��'ËÌ�'«¬²�'UPS'

ãq�¦
¨©²�Î�´I�lë.*��àB¬²�7]\@94F<¬'«¬/A<

¬
w�.,�-��<¬<

5.3.6  op����8²*<op����8��ëD:Õop��q°±.,���',

�B/'mn��7 �op����8�p�ÐÔËÌ.*��B<¬²�<��:Õ{

·
«(�Y7/É�p�½�*�Ì
Ô'ÀÍî�k.Ê6�':;87�p´w�.

ËÌ²�'«¬²�'UPS'ãq�¦
¨©²�Î<klmnop��<¬�Ìlà@9

op'»9B/'��&;',�-��Îklmn��.ËÌ<�;7$!�«.op�

���87yW"sop,�.mn72�Ãí«¬Î»Îmn±�<

5.3.7  ÁÂ«¬/A²*<ÁÂ«¬/A/ÉØ4«ÂÃ9'ÅÆ'�Ä9'P9µ67÷

1/Aµ6Ø	b¹«<×4«9ïþ���HïR�H����7Ø4«P9/Aµ6}

×$ÁÂ/A�Y�~ïÁÂ�ÕFÒõ���/AÈ��7Ø4«ÅÆ/Aµ6}×ÁÂ

/A.9¶���È£¼Á�1P�.
Á�²�8É7Ø4«�9�Ä«f�/A<
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5.3.8  op��8Zop����8./A²*<op��8Zop����8./Aâ*

��[M./A7Ø4«ÀÁ«ï�Á«/Aµ67/AÇÈØy�9'P9'ÅÆ<×ð

»Ðº�7Ø4«�Ä��µ6ïÅÆf9µ6<

5.3.9  �¦\Ö¨Ç²*<�«���»7�Ì��$klop��q°±.�4'mnÅ

����k7Q���fÜ�Ê7�Y@°±²*�k�±�Ãí�¦.��\Ö¨Ç< 

5.3.10  °±°�²*<klop��q°±éì!��:�pJ.°±7æ/É_!~�

ÕFÒ'~©�3���7 �°±.°�â"s��qop°±�4'âÉÅ�.��±

�7�@°±²*�±�Ãí°±°�µ�<

6  ����	
��
����

����	
��
��������	
��
����

����	
��
����

6.1  ��
���

6.1.2  :;�¦�Y<klmnop��q°±$�¦�Y±���7f9��<ï$!9

¶��.:ÕÈ£�Ð:ÕÉ7/É4«ò�@�<×��q°±²�Zk��²�È£�

	�'
8É	«9¶�7�¦�� �k7�Ãíp��¯²�<

éMÍ�¦ÈUPSÉâ�1���«�¦7×j
�¦���7UPS'°±��7]Æ

t°±�vâÉ:;�j�M<UPS éâ«!tv��.²�7V!�a.Ãí7UPS .

n�Zî�/Ép�y,��]í< 

6.2  ������

6.2.8  @��qop°±�7:Õmnop��<¬â�D��.?à/B<��:Õ.{

·
�77op��<¬.Gà÷��q<���õ{4WI�.ËÌ�Y7�Ê¬
�(

^�Y.:Õ7Ø]UV���*½+.b�.'�Þ

Ø]3NËÌ�Y<

6.2.9  ��q°±�°Ú��4F.,�"-;72�Ø°Ú�:�p,�.þ"<�:�

p,�Ø]â��þ".,�7xØ]âÖ×16.,�7£ÀÍ@����7øt²�.

,�< 

6.3  ������

6.3.1  ���$��qop°±.÷,4FzÌK�;W��z{4<}!4F°±âÐ$

Ï«!���p.klop��D&.7$!klmnop�k/Bop,-7ùúzÌK

�{4Ìbc:Õ.�«�Y<ï$!½���7q�X.�úop$57£ÙÚAYÐÞ

Õ'C¯�í¯
'�ÐnÌ�8K-Ð�Î7Öp�øå
4;�M ÚN�4.*&< 

}!�ú��qp�²���p�J&/¬È£��lª¤96ÐO�¾*É7@f�

p�����Ð��M7 �°±4;�MBà�J&
PJ&S1<���.4;�Mé

½+4;§.��:;�MÈ£��lÐ�6���p�§.AÐÞÕÉ<

6.4  	
NO

}!kl.aG�7
�«��7klmnopè4«.��k^yÎ��þV.��
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