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    .    
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ECL 485 / .



 ECL Comfort 210 / 310,  

Danfoss District Energy VI.LG.V3.02 DEN-SMT/DK #

2. ECL 210/310  
  ECL 210/310  

    .
• USB    , 

Modbus RTU (    Modbus)
• RS-485 Modbus RTU,  ECL 310 

 
• Modbus/TCP     Ethernet,

   ECL 310

 ,   M-bus  
   ECL 485   

 ECL 210/310  
/ .

. 2-1:
  

 ECL 210/310.

  ECL 210/310    :

•  ECL Comfort 210
•  ECL Comfort 310
•    ECA 30
•    ECA 31 

 
•    ECA 32
•    ECA 33

  ECL 210/310   
   ECL Comfort 100/110, ECL

Comfort 200/300,
     ECA 60-63, ECA 71/73, ECA 80-88.
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3. USB   

 USB     
Windows      ECL 210/310 

 ,    
 Modbus RTU   ECL.

USB     RTS-485
Modbus,    :

•       
   Modbus.

•     (  )
•   ,   

   ECL (
   254)

   ECL  
 USB   USB .

     
H0Hwww.danfoss.comH.

. 3-1:  USB .

3.1   USB
•   ECL   
•  Windows  , 

ecl_usb.inf.
    Win2k  WinXP,

  ‘driver is not digitally
signed’.     

.
•   ,  ,

   
•    
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4. RS-485 Modbus
   ,     Modbus.

.  4.1:    Modbus.



 ECL Comfort 210 / 310,  

Danfoss District Energy VI.LG.V3.02 DEN-SMT/DK &

4.1   RS-485

,    , 
 (   = )  MODBUS

   
RS-485.    RTU.

    , 
.    
     .

     
     :

•     
 1200 

•     
 /   32

(     )

         
 :

•   19200  38400 
• 1  
• 8  
•  
• 1   (   11 )

      
 :

• Modbus Application Protocol V1.1a. (
 Modbus V1.1 )

• MODBUS over Serial Line, Specification &
Implementation guide V1.0 (MODBUS 

   ,
     V1.0)

     
H1Hhttp://www.modbus.org/

4.1.1 0B0B  
  4-2   

   . 
     
  MODBUS.
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.  4-2:      .

  4-3   ,   
  .

.  4-3:    
.

4.1.2   Modbus
      ,

   .

       Modbus
,      ,  ,
    !
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5. Modbus/TCP,  Ethernet

   Modbus/TCP, 
ECL 310     Ethernet.  

    ECL 310 
  .

     Modbus
   

Modbus_Messaging_Implementation_Guide_V1_0b.pdf

    
H2Hhttp://www.modbus.org/

  :
  ECL 310     TCP

 502.

 ECL 310     Modbus/TCP
       75 .

     ,  
   IP .

      IP
,     

- ,     
 .  . 5-1  .

 ,    
  ,   

    
.

IP   : 192.168.1.100

  :

  Modbus / TCP   
  .

  ECL 310    -
   , 

   
     , 

    
.  
    

     ,
    ECL 310.

5.1.1   
 ECL310   

.   
   , 

.     IP
,    ECL310, 

 .

5.2  IP 

 ECL 310    IP .
  DHCP (  

 )   . 
   ECL 310  

Ethernet,      IP ,
       

IP .

       
.

    
,       .

     
    Modbus RS-485 

USB.I
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5.3  IP 

  ECL 310   ,
  IP ,  

  DNS (   )  
 IP   URL. .

H“my_ecl_installation.com”H  “193.162.34.195”.

  ,  
DNS ,     :

• H3Hhttp://www.technopagan.org/dynamic/

• H4Hhttp://www.dmoz.org/Computers/Internet/Protocols/D
NS/DNS Providers/Dynamic DNS/

5.4   Ethernet

     
  .     

   
ECL 485,    

/ .

       ,
   

    .

. 5-1:       ECL 485,     
.
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  (  )  
,    , ,

    - .

       5-1.
“  ”    
(  ). ”  ”   

 (  ).  
      -
.

. 5-1:   - .

       ECL 485

1 ECL 1 192.168.1.100 port 502 1.2.3.4 port 503 15
ECL 2 -- 1

1 ECL 3 192.168.1.102 port 502 1.2.3.4 port 504 2
ECA 1 (HMI A) -- -- A
ECA 2 (HMI B) -- -- B

2 ECL4 192.168.1.110 port 502 1.2.3.4 port 505 4
2 ECL 5 192.168.1.111 port 502 1.2.3.4 port 506 15

ECA 3 (HMI A) -- -- A

       ECL,
  ,   .

   ,     
   ,    

  ,    ECL  
 .

 TCP  UDP    
   :

H5Hhttp://en.wikipedia.org/wiki/List_of_TCP_and_UDP_port_numbe
rsH

Be careful when using port translation on a network
where the ECL controllers are using DHCP for Ethernet
configuration. DHCP is a dynamic protocol which
sometimes can assign different local addresses which
will interrupt the port translation.
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6.  ECL 210/310 Modbus
     

Modbus  ECL 210/310.

 

      : 
   .

     ,
, “A266.1”,    ,  , 

   , 
  .

 ,       11000 -
13999.        ,
.e. 11xxx  , 12xxx , 13xxx . 

     ,
, “A266.1”.

     
,  , 

,  ,  ,  
.

    (PNU)  
    ECL – ID .

   ( )  
  ,    ECL Comfort.

     .

. 6-1:   
.

6.1  Modbus

  Modbus    1 – 247. 
Modbus   - 1.

 254    ,   
      ECL,

,  USB   Modbus/TCP.
 Modbus       PNU

38.

  Modbus     .

   Modbus  
   USB  Modbus.

6.2        RS-
485

   RS-485  
  19 (19200 )  38 (38400 , 

 )   PNU 39  Modbus.

       
   .

       
  .

     
  USB  Modbus.
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6.3  /  RS-485

 /    
  RS-485 Modbus.    

 0 (  )     1 
PNU 2049.

  ,  
/    

Modbus  (  ).

  ‘  ’   
    / .

6.4   

      PNU 4201 – 4203,
. . 4201 -  , 4202 -    4203 - 

.      
   ECL Comfort.

      PNU 4211 – 4213, .e.
4211 –   , 4212 -    4213 -  .

      ECL
Comfort.

       ,  
     (  , 

   ).

         ,

      , 
 .    

 ,   .

       
   ECL.

     0 ( ),  
     3.

. 6-1:
 

 0
1

  2
  3

  * 4
* 5

*        
  .

. 6-2:

 
0

Pre- 1
Comfort 2
Pre- 3

6.5  

   6 ,  
     .

    
     

,     
  .

. 6-3:      .

PNU   , °C
   (  * 11175 10
.   11177 10
.   11178 90

   -30 °C 11400 75
   -15 °C 11401 60
   -5 °C 11402 50
   0 °C 11403 45
   5 °C 11404 40
   15 °C 11405 28

*        .
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   6-3   150 °C  10

°C.      
90 °C (  ),     

 ‘ .   ’. 
 ,  ,     
 .

 6-3    1.   2 
  1000.   3    2000.

6.6   

       PNU 64045
– 64049.

. 6-4:
PNU

64045
64046
64047
64048
64049

  
 

10198

6.6.1   
    01/01/2009  31/12/2099 

 .

       
  .   

.

    ,  
.

      .
:     30/3  28/2,  

 ,    ,    30/2 
.      . 

  29/2/2012    , 
 ,    29/2/2011  .
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,      ,
  .     02:00

 03:00, , ,     02:00
 03:00  .  , 

 ,  ,  02:15.  
    

    ,  
   !

     ,  
  02:00  03:00  . 
,      

  ,     
,     .

     
 .    

      
 .

     
   1   10198 

   0    .

6.7   

   7-   (7 ), 
    48 x 30 .

1.     
 , .e. P1 ... P2 ... P3.

2.      
   0, 30, 100, 130, 200, 230

…, 2300, 2330, 2400.
3.   ,   

    .
4.   ,  

   0.
5.   , 

   , 
 .

. 6-5:    1

 
P1 

1
3110 3120 3130 3140 3150 3160 3170

 1 3111 3121 3131 3141 3151 3161 3171
P2 

2
3112 3122 3132 3142 3152 3162 3172

 2 3113 3123 3133 3143 3153 3163 3173
P3 

3
3114 3124 3134 3144 3154 3164 3174

 3 3115 3125 3135 3145 3155 3165 3175



 ECL Comfort 210 / 310,  

Danfoss District Energy VI.LG.V3.02 DEN-SMT/DK !%

  6-5   2     100, 
 3  200.

:

 P1     6:30 
 

08:00,  P2   16:30    22:00.
 630   3120
 800   3121
 1630   3122
 2200   3124
 0   3125
 0   3126

   P3  .

6.8  

     
  ,   ,

  .  
  ,     ,
    6-6 .   

 : , , ,
, ,    .  

  ,     
     . 

 ,      
     

   6-6.   
     6-7.

. 6-6:     

   

0 0 0 0 0 0 1 0000001 1
0 0 0 0 0 1 1 0000011 3
0 0 0 1 0 0 0 0001000 8
0 0 1 0 1 0 1 0010101 21
1 0 0 1 0 0 1 1001001 73
1 1 1 1 1 1 1 1111111 127

     
 0, 30, 100, 130, 200, 230… 2300, 2330, 2400.

      
      .

     
   10  600 .  

  120 .

      10 °C
 110 °C,       80 °C.

   
    ‘ ’  9.
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. 6-7:

0-127 12122
 0-47 12123

, 10-600 12124
, °C 9-110 12125

     ,
     .

6.9  

     
     10700  10839.   6-

8    : 
(     6-9),   ( -

- )   ( - - ),    
,   .    20

,      
  .   

 ,     
     .

. 6-8:     

    

 P1 10700 10701 10702 10703 10704 10705 10706
 P2 10707 10708 10709 10710 10711 10712 10713
 P3 10714 10715 10716 10717 10718 10719 10720
 P4 10721 10722 10723 10724 10725 10726 10727

… … … … … … … …
 P20 10833 10834 10835 10836 10837 10838 10839

. 6-9:   

   (    ) 0

  1

 7–23 2

  3

  4  /
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6.10 

 1024  1025    
.      

.   1   0
   1025.

     ,
,   1040 – 1071 

    .

6.11  , M-bus

  ECL 310    5
   M-Bus.  

  M-bus    EN-1434.
      M-

Bus    .
     
,       

.     
      .

  M-bus
PNU
5997      

 M-bus
0: 300 (  )
1: 600
2: 1200
3: 2400

5998   M-bus 0: 
1:  ( )
2:  

5999  M-bus 0: 
1: 
2: 
3:  (  ,   

)

,   ,  
 « »   ,  

.     
.

PNU
6000  1
6050  2
6100  3
6150  4
6200  5
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PNU
  

0 255, 1 – 250 are valid
1 0:    ,

  
1:    ,

  
2:    ,

  
3:    ,

  
2    60
3
4

ID /

5
6  . (0,01 °C)
7  . (0,01 °C)
8
9  (0,1 / )

10
11   (0,1 )

12
13  (0,1 3)

14
15    (0,1 )

…
49 0

    (PNU),  
    ,   -

.

:
   3 PNU = 6100+6 =

6106.
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6.11.1    M-Bus 
 ECL 310   

 ,   M-bus . 
 M-bus    (

 PNU 0,  6000)   
    ‘ '.

    M-Bus .

     
.

(    M-bus , 
  M-bus    

)

    .

     .

 .

    ‘ ’

  ‘ ’

     
,   .  

    “ ” 
.

      ‘ ’
  ,   

.

    ‘ ’ 
   12 .

    .

     .

     , 
M-bus  ,   

 M-Bus  .  
    .

  ECL:

6.12  

      
  .       

,    . 
     

/ .

 PNU 34    
.     2-  

,      , 
  .

,  16642.

      
  Unicode.

 41 –  A ,  42 –  B   43 –  C 
. .

     - A.2

A.2
2x00.41x0

02x410
16642
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 PNU 35    

.     2-   , 
    ,   
.

,  257
01.1

01x01.0x0
101x00

257

 
 PNU 8    

 .   1.00 
  2410.    

  .

 
 PNU 2099     

  .     2-
 ,  ,   

.    ,  
.

,  2563
    3   2010 .

03
3x00

2010
102000
x0A02000
3x0A00

2563

6.13  
 PNU 1,  :

2   
ECL

     

170  ECL    
 ,  

Ethernet

 PNU 2097,    
.  0,   .
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6.14  ,   
  ‘  ’

     , 
  ,  

.     
.

      , 
     

‘  ’

     
Modbus ,    

    (   
  ECA 30/31).

6.14.1   (    1.10)
 PNU 3999     

   ECL.
 15-12  11  10  9  8  7  6

 6  5  4  3  2  1

 5  4  3  2  1  0
 6  5  4  3  2  1

    ,  
 ,    .

6.14.2     (  
)
      

 PNU 4020-4031 (  1,  2…
 6).

   3-   
 ,   PNU

 , , PNU 4020   1.

  
0 AUTO   

  ‘  ’
1 STOP    
2 CLOSE   
3 OPEN   

     :
  

0 AUTO   
  ‘  ’

1 OFF  
2 ON  
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6.14.3  
     ‘

’  .   
‘  ’    ,

    .

     PNU 4060-4071
(ECL 310  1,…,  6, …,  1, …,  6).

PNU 4072 – 4075 (ECA 32  1, … ,  4)

        
   .

6.15  
  ECL 210   

 S7-S8,      ECL 310  4 - S7-S10.

      
S7 -S10    .

   
     

.      
     

    (1-6)  
 (0-3)  ,     6-10

  6-11.

       
    , 

  .
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. 6-10:

S7 S8 S9 S10 S11* S12*
PNU 4100 4101 4102 4103 4104 4105

: 1 = Pt1000
: 2 = 0-10 
: 3 = 
: 4 =  
: 5 = 
: 6 = 

*  S11  S12  ,      / .

. 6-11:

S7 S8 S9 S10 S11* S12*
PNU 4120 4121 4122 4123 4124 4125

: 0 = 
: 1 = Pull up
: 2 = Cap load
: 3 = Pull up & Cap

load
: 255 = -

*  S11  S12  ,      / .

    
,     

  .

6.15.1   ECA 32
(  / )

  ECA 32  
  .   
   S13-S14   

  Pt 1000  0-10 .

     
 S17-S18    

 Pt1000  0-10 ,   ‘
’     (200 ).

      
     

   (1-6)    (0-3) 
,     6-12   6-13.

       
    , 

  . ,
     

   .

. 6-12:

S13 S14 S15 S16 S17 S18
PNU 4106 4107 4108 4109 4110 4111

: 1 = PT1000
: 2 = 0-10 
: 3 = 
: 4 =  
: 5 = 
: 6 = 
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. 6-13:

S13 S14 S15 S16 S17 S18
PNU 4126 4127 4128 4129 4130 4131

: 0 = 
: 1 = Pull up
: 2 = Cap load
: 3 = Pull up & Cap load
: 255 = -

    
,     

  .
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7.  Modbus

 ECL 210/310   MODBUS
 . 

    .
MODBUS  ADU (application data unit) 
240 .

   
3 (0x03)     

4 (0x04)     

6    (0x06)      

7.1  

.7-1:  

 
 PNU 0x03  0x04   PNU/  
 PNU 0x06   PNU/   

7.1.1 MODBUS 

7.1.1.1 1B1B     
(0x03)

      
  . 

  ,    
    

.

   123    
.    
  .

 1 0x03
 PNU 2 0x0064 - 0xffff

   
PNU

2 0x0001 - 0x007B

 1 0x03
 1 2 - 246

   PNU 2 0x0000 - 0xffff

 1 0x83
 2 1, 2, 3 or 4

/     MODBUS, 
     (

 ).
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7.1.1.2 2B2B      (0x04)

      
   ECL Comfort.

   ,  
     

 .

    123     
.    
  .

 1 0x04
 PNU 2 0x0064 - 0xffff

   
PNU

2 0x0001 - 0x007B

 1 0x04
 1 2 - 246

   PNU 2 0x0000 - 0xffff

 1 0x84
 2 1, 2, 3 or 4

/     MODBUS, 
     (

 ).

7.1.1.3 3B3B      
(0x06)

     
     ECL Comfort.

   ,  
     

 .

      
   .  

    
     ECL Comfort.

 1 0x06
  PNU 2 0x0064 - 0xffff

   PNU 2 0x0000 - 0xffff

 1 0x06
  PNU 2 0x0064 - 0xffff

   PNU 2 0x0000 - 0xffff

 1 0x86
 2 1, 2, 3 or 4

/     MODBUS, 
      (  

).
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7.2 

   MODBUS 
(   = 0).

/ ,   

    ECL (0x06)

7.3  

     
 :

 Modbus Application Protocol V1.1a. (
 Modbus V1.1 )

 MODBUS over Serial Line, Specification &
Implementation guide V1.0 (MODBUS 

   ,
     V1.0)

   H7Hhttp://www.modbus.org/

7.4 Modbus/TCP

  ECL 310   Modbus
TCP,       

  Ethernet.     
Modbus   502.
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8.   ECL 485

  ECL 485    
ECL 210, ECL 310   ECA 30/31   

  / .

     
 ,     , 

 ,   *   .

     ECL 485
   Modbus RS-485,   

   (  (daisy chain)
) (    ECL ,

 15).     
 H8H8.1.2H.

      200
 (   ,  

  ECL 485).  
 200     

 (EMC).

*      A231, A331, A361
 A368.

  ECL 485    ,
  .

  
 .

8.1   ECL 485

 ECL 485   Modbus,    
    . 

    .
    

   .

8.1.1   ECL 210B  ECL 310B

      
   (    /

B/   )  
  ECA 30/31.

     ECA
30/31    ‘ - ’.

      ECL
  ECA   ECL 485.

  ECL 210B / ECL 310B
     ECA

30/31.

    
 ECA 30/31 -  ‘A’    – 15.

  ECA 30/31    
 ECL     .
    .

    ECL 
     ECL 385 (

15).

     ECL
210B / ECL 310B   ECL 485   

 ECL 485 .
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8.1.2   ECL 210B  ECL 310B

    ,
     

    ECL 485. 
 ECL    SCADA

,     .

1.      
   

a)    
.

2.     (  ECL 
 15   ECL 485)

a)  ,  

b)    (  
ECL
485, Modbus  IP)

3.     

a)     

b)     
 .

4.     (slave) 
  .

a)     B,
 .

b)     
,     

 ECL 485    .

  4   ,    
   .

8.1.3 ECA 30/31,  

     
,  ECA 30/31 

 .

 ECA 30/31    10 ,
   ,   
  9  .

    2–3 .
    ECA 30/31

    
   ,   

 .
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9. 

9.1  

[1] H9Hhttp://www.Modbus.org/H       Modbus
    .

9.2   

SW  
HW  
HMI  -
ECL  ECL 210  ECL 310
B type  ECL 210B  ECL 310B,     .
ECA    ECA 30
Room Unit     ECA 30
SCADA     ,       MODBUS 
PNU  ,      Modbus
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9.3   

     .   
  .

  0  1   .

 PNU  0  1
0
1
2   

3
  (ID) / 

 (serial)
  (ID) / 

 (serial)
4 - low part - low part
5

6
   
 [0,01 °C]

   
 [0,01 °C]

7
   
 [0,01 °C]

   
 [0,01 °C]

8  [0,1 / ]  [0,1 / ]
9 - - 

10   [0,1 ]   [0,1 ]
11 - - 
12   [0,1 3]   [0,1 3]
13 - - 
14    [0,1 ]    [0,1 ]
15 - - 
16
17
18
19
20
21
22
23
24



 ECL Comfort 210 / 310,  

Danfoss District Energy VI.LG.V3.02 DEN-SMT/DK #"

 PNU  2  3
0
1
2   

3
  (ID) / 

 (serial)
  (ID) / 

 (serial)
4 -  -  
5

6
   
 [0,01 °C]

   
 [0,01 °C]

7
   
 [0,01 °C]

   
 [0,01 °C]

8  [0,1 / ]  [0,1 / ]
9 - - 

10   [0,1 ]   [0,1 ]
11 - - 
12   [0,1 3]   [0,1 3]
13 - - 
14    [0,1 ]    [0,1 ]
15 - - 

16
 1    

[0,1 ]
 1    

[0,1 ]
17 - - 

18
 2    

[0,1 ]
 2    

[0,1 ]
19 - - 
20   [ ]   [ ]

21
  [    

 m-bus]
  [    

 m-bus]
22 - - 

23
  [    

]
  [    

]
24
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9.4    MODBUS     

           . 
     ,      . 

           
   .   ,    ,  

    .  ,  ,       .

9.4.1     
           

 .      ,     
   ,         .

  ,      , , ,   
   .

9.4.2  ,    SCADA 
 ECL Comfort      .

  SCADA      :
•   .  SCADA   .
•  .     :   ,  

,     .     ,  
     .

•  :    (   )    
    ,       . 

       , , , 
 .

•    -  -      .     SCADA
    .       

 .        ,  
   .

•  .           
  .

    (    9.1)

Alarm handling –   

Error handling –  

Datalog –  

Online –    -

Other nodes –  

. 9-1

9.4.3    
            .

 ,    ,       . ,
        .    

          .
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9.4.4  
         ,   

      .

      ,     ,    
   .

9.4.5     
 Modbus      ,    SCADA    /   
 ECL  .           
.

  MODBUS         (   ).
  “ - ”       .   

       “ - ”,    
     .

      ,     (
0).      .

    (daisy chain) ,              “4.1.1
 ”.
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9.5   PNU

       .     
 , , A266.1   ,  A230.1.

    « »     .

PNU
 

  ECL   19

  34
   

ECL
35

  36
  37

  Modbus 38

IP  1 278
IP  2 279
IP  3 280
IP  4 281

  1 286
  2 287
  3 288
  4 289
  1 282
  2 283
  3 284
  4 285

 1 –   1-16 1024
 2 -   17-32 1025

  #01 1040
  #02 1041
  #03 1042
  #04 1043
  #05 1044
  #06 1045
  #07 1046
  #08 1047
  #09 1048
  #10 1049
  #11 1050
  #12 1051
  #13 1052
  #14 1053
  #15 1054
  #16 1055
  #17 1056
  #18 1057
  #19 1058
  #20 1059
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PNU
 

  #21 1060
  #22 1061
  #23 1062
  #24 1063
  #25 1064
  #26 1065
  #27 1066
  #28 1067
  #29 1068
  #30 1069
  #31 1070
  #32 1071

  PNU DEN
  ECL 485 2048

  Modbus (Modbus Bias) 2049
2050

 
 2060

  2061
  2062
 2063

   , 
 

  2097
    ECL 2098
   ECL 2099

4*     x
  2100
  2101

  2102
  2103

  2104
 2105

 2 2110
… …

 4  2135

 - 2150
   2151
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PNU
 PNU 3110 - 3675
   X  1  1 3110 /

   X  1  1 3111 /

   X  2  2 3112 /

   X  2  2 3113 /

   X  3  3 3114 /

   X  3  3 3115 /

   X  1  1 3120 /
   X  1  1 3121 /
   X  2  2 3122 /
   X  2  2 3123 /
   X  3  3 3124 /
   X  3  3 3125 /
   X  1  1 3130 /
   X  1  1 3131 /
   X  2  2 3132 /
   X  2  2 3133 /
   X  3  3 3134 /
   X  3  3 3135 /
   X  1  1 3140 /
   X  1  1 3141 /
   X  2  2 3142 /
   X  2  2 3143 /
   X  3  3 3144 /
   X  3  3 3145 /
   X  1  1 3150 /
   X  1  1 3151 /
   X  2  2 3152 /
   X  2  2 3153 /
   X  3  3 3154 /
   X  3  3 3155 /
   X  1  1 3160 /
   X  1  1 3161 /
   X  1  2 3162 /
   X  1  2 3163 /
   X  1  2 3164 /
   X  1  2 3165 /
   X  1  1 3170 /

   X  1  1 3171 /
   X  2  2 3172 /

   X  2  2 3173 /
   X  3  2 3174 /

   X  3  2 3175 /
 2 - 3210
 2 - 3275
 3 - 3310
 3 - 3375
 4 - 3410
 4 - 3475
 5 - 3510



 ECL Comfort 210 / 310,  

Danfoss District Energy VI.LG.V3.02 DEN-SMT/DK #(

 5 - 3575
 6 - 3610
 6 - 3675
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PNU

     ( 3998
     ( 3999

  ,  1 4020
  ,  2 4021
  ,  3 4022
  ,  4 4023
  ,  5 4024
  ,  6 4025
  ,  1 4026
  ,  2 4027
  ,  3 4028
  ,  4 4029
  ,  5 4030
  ,  6 4031
  , ECA32   1 4032
  , ECA32   2 4033
  , ECA32   3 4034
  , ECA32   4 4035
  , ECA32 AO1 4036
  , ECA32 AO2 4037
  , ECA32 AO3 4038

   – 4040
  , ECA32 AO1 …
  , ECA32 AO1 4056
  , ECA32 AO1 4057

4058
   – 4059

   ,  1 4060 /
   ,  2 4061 /
   ,  3 4062 /
   ,  4 4063 /
   ,  5 4064 /
   ,  6 4065 /
   ,  1 4066 /
   ,  2 4067 /
   ,  3 4068 /
   ,  4 4069 /
   ,  5 4070 /
   ,  6 4071 /
   , ECA32  1 4072 /
   , ECA32  2 4073 /
   , ECA32  3 4074 /
   , ECA32  4 4075 /
   , ECA32 AO1 4076
   , ECA32 AO2 4077
   , ECA32 AO3 4078
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PNU
    - 4080

… …
   , ECA32 AO1 4096
   , ECA32 AO2 4097
   , ECA32 AO3 4098

…
    - 4099
    - 4080

… …
   , ECA32 AO1 4096
   , ECA32 AO2 4097
   , ECA32 AO3 4098

…
    - 4099

 
 S7 4100
 S8 4101
 S9 4102
 S10 4103
 S11 4104
 S12 4105

ECA 32  S13 4106
ECA 32  S14 4107
ECA 32  S15 4108
ECA 32  S16 4109
ECA 32  S17 / 4110
ECA 32  S18 / 4111

 S7 4120
 S8 4121
 S9 4122
 S10 4123
 S11 4124
 S12 4125

ECA 32  S13 4126
ECA 32  S14 4127
ECA 32  S15 4128
ECA 32  S16 4129
ECA 32  S17 / 4130
ECA 32  S18 / 4131

 
  1 4201 /
  2 4202 /
  3 4203 /
  4 4204 /

  1 4211
  2 4212
  3 4213
  4 4214
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PNU
M-bus
M-bus -  

    5997
5998
5999

M-bus  1
6000
6001

 6002
  (ID)/  6003

-  6004
6005

   6006

   6007

6008
- 6009

 6010
- 6011

 6012
- 6013

  6014
- 6015

 …
 pnu 6049

M-bus  2 6050
..
M-bus  3 6100
..
M-bus  4 6150
..
M-bus  5 6200
..

 pnu 6249

   10198
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PNU
 1 10201 -2
 2 10202 -2
 3 10203 -2
 4 10204 -2
 5 10205 -2
 6 10206 -2
 7 10207 -2
 8 10208 -2
 9 10209 -2
 10 10210 -2
 11 10211 -2
 12 10212 -2

ECA30  A,  13 10213 -2
ECA30  A, 10214
ECA30  A, ,  15 10215
ECA30  B,  13 10216
ECA30  B, 10217
ECA30  B, ,  15 10218

32 S13 10219
32 SI4 10220

ECA32 SI 5 10221
ECA32 SI6 10222
ECA32 SI 7 PF 10223
ECA32 SI 8 PF 10224

   
…

   

 
 10326

  10400 -2

   10500
    10501
    10502
   10505
    10506
    10507

   10510
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PNU
20  PNU   

    10600, 116x0,
126x0, 136x0

0 10600
1 10601
2 10602

 3 10603
- 4 10604
- 5 10605
- 6 10606

 X 7 10607
 X 8 10608

 Y 9 10609
 Y 10 10610

- 11 10611
- 12 10612
- 13 10613

   14 10614
   15 10615

   16 10616
- 17 10617

- 18 10618
- 19 10619

  ‘  ’ 107xx,
117xx, 127xx, 137xx

_ _ 1  1 10700
_ _ _ 1 10701
_ _ _ 1 10702
_ _ _ 1 10703
_ _ _ 1 10704
_ _ _ 1 10705
_ _ _ 1 10706
_ _ 2  2 10707
 _ _ _ 2 10708
 _ _ _ 2 10709
 _ _ _ 2 10710
_ _ _ 2 10711
_ _ _ 2 10712
_ _ _ 2 10713
_ _ 3  3 10714
_ _ _ 3 10715
_ _ _ 3 10716
_ _ _ 3 10717
_ _ _ 3 10718
_ _ _ 3 10719
_ _ _ 3 10720
_ _ 4  4 10721
_ _ _ 4 10722
_ _ _ 4 10723
_ _ _ 4 10724
_ _ _ 4 10725
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PNU
_ _ _ 4 10726
_ _ _ 4 10727
_ _ 5  5 10728
_ _ _ 5 10729
_ _ _ 5 10730
_ _ _ 5 10731
_ _ _ 5 10732
_ _ _ 5 10733
_ _ _ 5 10734
_ _ 6  6 10735
_ _ _ 6 10736
_ _ _ 6 10737
_ _ _ 6 10738
_ _ _ 6 10739
_ _ _ 6 10740
_ _ _ 6 10741
_ _ 7  7 10742
_ _ _ 7 10743
_ _ _ 7 10744
_ _ _ 7 10745
_ _ _ 7 10746
_ _ _ 7 10747
_ _ _ 7 10748
_ _ 8  8 10749
_ _ _ 8 10750
_ _ _ 8 10751
_ _ _ 8 10752
_ _ _ 8 10753
_ _ _ 8 10754
_ _ _ 8 10755
_ _ 9  9 10756
_ _ _ 9 10757
_ _ _ 9 10758
_ _ _ 9 10759
_ _ _ 9 10760
_ _ _ 9 10761
_ _ _ 9 10762
_ _ 10  10 10763
_ _ _ 10 10764
_ _ _ 10 10765
_ _ _ 10 10766
_ _ _ 10 10767
_ _ _ 10 10768
_ _ _ 10 10769
_ _ 11  11 10770
_ _ _ 11 10771
_ _ _ 11 10772
_ _ _ 11 10773
_ _ _ 11 10774
_ _ _ 11 10775
_ _ _ 11 10776
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PNU
_ _ 12  12 10777
_ _ _ 12 10778
_ _ _ 12 10779
_ _ _ 12 10780
_ _ _ 12 10781
_ _ _ 12 10782
_ _ _ 12 10783
_ _ 13  13 10784
_ _ _ 13 10785
_ _ _ 13 10786
_ _ _ 13 10787
_ _ _ 13 10788
_ _ _ 13 10789
_ _ _ 13 10790
_ _ 14  14 10791
_ _ _ 14 10792
_ _ _ 14 10793
_ _ _ 14 10794
_ _ _ 14 10795
_ _ _ 14 10796
_ _ _ 14 10797
_ _ 15  15 10798
_ _ _ 15 10799
_ _ _ 15 10800
_ _ _ 15 10801
_ _ _ 15 10802
_ _ _ 15 10803
_ _ _ 15 10804
_ _ 16  16 10805
_ _ _ 16 10806
_ _ _ 16 10807
_ _ _ 16 10808
_ _ _ 16 10809
_ _ _ 16 10810
_ _ _ 16 10811
_ _ 17  17 10812
_ _ _ 17 10813
_ _ _ 17 10814
_ _ _ 17 10815
_ _ _ 17 10816
_ _ _ 17 10817
_ _ _ 17 10818
_ _ 18  18 10819
_ _ _ 18 10820
_ _ _ 18 10821
_ _ _ 18 10822
_ _ _ 18 10823
_ _ _ 18 10824
_ _ _ 18 10825
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PNU
_ _ 19  19 10826
_ _ _ 19 10827
_ _ _ 19 10828
_ _ _ 19 10829
_ _ _ 19 10830
_ _ _ 19 10831
_ _ _ 19 10832
_ _ 20  20 10833
_ _ _ 20 10834
_ _ _ 20 10835
_ _ _ 20 10836
_ _ _ 20 10837
_ _ _ 20 10838
_ _ _ 20 10839

ECA 11010
. (   

    ) 11011
11012
11013

 (   ) 11014
 . 11015

 11017

 11020
 11021

P . 11022
M . 11023

  11024

- . (  
) 11026

11030
T . . X1 11031

. . Y1 11032
T . . X2 11033

. . Y2 11034
.. - . 11035
.. - . 11036
 . 11037

    
11040

    11041
    11042

 11043
    11044

   11045
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PNU
 11050

   11051
 11052
/  11053

  11054
   11055

  11056
  11057

    
 11067

 11069
T . . 11076
T . 11077
T . . 11078

   
 11079

11080
.  11081

 11084
11085

    (  
) 11092

T .  . (  
) 11093

 11094
 11095

PI_Tn_ 11096
_ 11097

 11098
 11099

S1 T 11100
 11101

  ( . / ) 11109
. (  ) 11110

 (  ) 11111
 11112

11113
 ( . ) 11114
 11115

. . Y2 11116

. . Y1 11117
. . X2 ( . / , 

,  X) 11118
. . X1 ( . / , 

,  X) 11119
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PNU
 11141

  11142
   11146

 11147
 11148

11149
 11150

.   11152

 11162

 11174
 11175

11176
T . . 11177
T . . 11178

 11179
  T . 11180
  T . 11181

. - . 11182
. - . 11183

Xp 11184
Tn 11185

   11186
  (Nz) 11187

   11189

   1
 S1 11201 R -10
 S2 11202 R -10
 S3 11203 R -10
 S4 11204 R -10
 S5 11205 R -10
 S6 11206 R -10
 S7 11207 R -10
 S8 11208 R -10
 S9 11209 R -10
 S10 11210 R -10

S1  1 11251 R -10
  T 11252

   T 11253
S4  4 11254 R -10
S5  5 11255 R -10
S6  6 11256 R -10
S7  11257 R -10
S8  11258 R -10
S9  11259 R -10
S10  11260 R -10
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PNU
  X2 11300
  Y2 11301

  X1 11302
  Y1 11303

  
11310

   
11311

  (   )  
11312

  
11313

  
11314

    
11315

   
11316

  11320
   11321

   11322
-   11323

     11324
     11325

   11326
   11327

 Y1 . 11400
 Y2 . 11401
 Y3 . 11402
 Y4 . 11403
 Y5 . 11404
 Y6 . 11405
 1 . 11406
 2 . 11407
 3 . 11408
 4 . 11409
 5 . 11410
 6 . 11411

  11500
  11501

11600

   11614
   11615

-   11617

  X 11607
  X 11608

  Y 11609
  Y 11610

 11623
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PNU
  11636

-   11637

 12022
 12023

- 12026
12030

. - . 12035
. - . 12036
 12037

    
12040

    12041
    12042

    12044
   12045

 12050
   12051

 12052
/  12053

  12054
   12055

   
  12067

 12069
T . . 12076
T . 12077
T . . 12078

 12084
12085

    (
 ) 12092

T .  . (  
) 12093

 12094
 12095

PI_Tn_ 12096
_ 12097

 12098
 12099

S1 T 12100
 12101
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PNU
  ( . / ) 12109
. (  ) 12110

 (  ) 12111
 12112

12113
 ( . ) 12114
 12115

. . Y2 12116

. . Y1 12117
. . X2 ( . / , 

,  X) 12118
. . X1 ( . / , 

,  X) 12119

   12122
   12123

  12124
  

12125

Xp_ 12129
Xp  90 0C 12130
Xp  60 0C 12131

 Xp  12135

 12141
  12142

   12146
 12147

 12148
12149

 12150

.   12152

Start-difference - HWS 12154
Stop difference - HWS 12155

 12173
 12174

T . . 12177
T . . 12178
Xp 12184
Tn 12185

   12186
  (Nz) 12187
   12189

  12190
  12191
  12231
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PNU
  X2 12300
  Y2 12301

  X1 12302
  Y1 12303

 Two pump control 12310
  Two pump control 12311

  (   ) Two pump control 12312
 Two pump control 12313
 Two pump control 12314

   Two pump control 12315
  Two pump control 12316

Make up water 12320
 Make up water 12321

 Make up water 12322
- Make up water 12323

   Make up water 12324
   Make up water 12325

 Make up water 12326
 Make up water 12327

 Y1 . 12400
 Y2 . 12401
 Y3 . 12402
 Y4 . 12403
 Y5 . 12404
 Y6 . 12405
 1 . 12406
 2 . 12407
 3 . 12408
 4 . 12409
 5 . 12410
 6 . 12411

  12500
  12501

12600
   12614
   12615

-   12617
  X 12607
  X 12608

  Y 12609
  Y 12610

 12623
  12636

-   12637
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PNU
  ( . / ) 13109
. (  ) 13110

 (  ) 13111
 13112

13113
 ( . ) 13114
 13115

. . Y2 13116

. . Y1 13117
. . X2 ( . / , 

,  X) 13118
. . X1 ( . / , 

,  X) 13119

   13122
   13123

  13124
  

13125

 13141
  13142

   13146
 13147

 13148
13149

 13150

 13173
 13174

T . . 13177
T . . 13178
Xp 13184
Tn 13185

   13186
  (Nz) 13187
   13189

  13190
  13191
  13231

   (CPU) 60054
   

(CPU) 60055
   60056
   

60057
 60058

 60059
64045 R/W
64046 R/W
64047 R/W
64048 R/W
64049 R/W
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