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	HVAC Products

SED2 Variable Speed Drive

Application Note: AN####



Question: 

I want to use the AOP to control more than one SED2, how do I do this?
Answer: 

The SED2 has an option called the AOP (Advanced Operating Panel) that has many interesting and useful features.  One of these is called MASTER MODE.

Basically, it means you can connect up to 31 SED2 drives together on an RS485 two-wire network allowing you to:

· Any one of the SED2’s on the network can be accessed with full control and parameter access

· All drives on the network can be STARTED, STOPPED OR SPEED CONTROLLED (at the same time) under BROADCAST MODE.

· Any one of the SED2’s on the network can have its parameters uploaded and then, if required, the parameter set can be downloaded to any of the drives. Ten different parameter sets can be stored.

What do I need?

1 x AOP (Part Number: SED2-AOP1)

1 x AOP Multi-Drop Door Mounting Kit (Part Number: SED2-DOOR-KIT2)

Length of 2 x core twisted control wire (suitable to connect from the SED2-DOOR-KIT2 and subsequent SED2 units on the bus)

SED2-DOOR-KIT2:
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Connections to the SED2-DOOR-KIT2:

The SED2-DOOR-KIT2 is designed to be remotely mounted. The instructions for mounting the Kit are included inside the box. The AOP (not supplied with the Kit) is assembled inside the Door kit.
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The pins on the back of the SED2-DOOR-KIT2 should be connected as follows:
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A useful point to remember is that mounting the AOP remotely from the SED2 does not require special cables.  Standard control cable is all that is required, so once the cable is to the correct length, no special tools are needed! 

To make it even easier, the terminals on both the DOOR-KIT and SED2 for RS485 and the 24-vdc supply are colour coded the same.

The use of twisted twin cable or shielded cable is preferred.

A common earth plane should be used for all the SED2’s and the DOOR-KIT. See earth-point on above.

Connections to the SED2:


It is not always essential to pick up the 24vdc-power supply from the SED2 to feed the AOP. If the AOP is mounted over 10 metres away, then it is advisable to power the AOP from a separate 24vdc-power supply.

The picture above does not show detailed screening in this example.  It is, however, important to follow the guidelines shown in the SED2 Commissioning Guide (CM1G5192) for the correct procedure of ‘RS485 shielding and grounding’.

In certain installations where the number of SED2’s is high and the RS485 cable length long, the last SED2 should have a 120Ω terminating resistor across PINS 29 & 30.

Connections to the other SED2 drives:




Settings on the SED2:

(NB: You can still keep the BOP [Basic Operator Panel] fitted to each drive!)

1. Each drive is assigned a unique RS485 address between 0 and 30. 
P0003=3 (to access Expert level) and P2011, in000= # required for each drive.  If you have less than 31 SED2 units on the BUS, it doesn’t matter which number you give as long as they are not the same.

2. For control of STOP/START via the AOP in HAND mode, then P0700 in001 should be set to =5. (Suggest: leave AUTO in000=2) 

3. For control of SPEED/FREQUENCY using UP/DOWN keys on the AOP in HAND, then P1000 in001 should be set to =5. (Suggest: leave AUTO in000=2)

4. If the AOP is going to be left in place and used (in HAND) as the normal control source for all SED2 units on the BUS, then it is advisable to P2014 in000 = 5000 (this is 5 secs). In this way, if the AOP is removed from the system, the system will trip (F0072, 5 secs after removal) and provide some indication that the AOP has been removed or the link communication has broken.
NB: this does not function if you are in BROADCAST MODE and will only trip the actual drive you have selected whilst in MASTER!
If you do not want the system to trip if the AOP is removed, then leave P2014 as factory default (i.e. =0). 

5. However, as a suggestion, if you set P2100 in000 =72, P2101 in000 =5 and P1015=10 then if the AOP is removed the drive will run to the fixed-speed programmed in P1015 (10 Hz in this example), and display on the drive connected F0072 and not trip.

6. To operate the drive(s), they all need to be selected in HAND mode.


Settings on the AOP for MASTER MODE:

1. Having made all the connections, the AOP will power-up automatically and the display will be the same as if the AOP was plugged directly into the front of the drive.
Access the MENU by pressing the Fn and P keys together:


2. Scroll down to MODE and press the P button:


3. Scroll down to MASTER (> 1 DRIVE) and press P.

4. The display will tell you:
AOP is USS Bus Master for up to 31 Drives. P to OK  Fn to cancel.  Press P.

5. The display will revert back to stage 1.  Press P with OPERATE highlighted.  The screen will now show something like this:









































(A) and (B):These blocks represent SED2 units on the bus. The example above shows there are two SED2 drives.  The position of the blocks also shows the relative address ID (P2011 in000=?), so if the blocks are side-by-side then the ID numbers will be consecutive (2,3..).  The block that is highlighted (A) is the one the AOP is addressing at that moment.

(C): 
Broadcast MODE.  Using the UP/DOWN arrow keys will move the cursor over the B to enter Broadcast MODE.

(D):
Shows the number of the drive highlighted (02 in this example) and also tells you the status of the drive (STOPPED, RUNNING or TRIPPED).

(E):
This display will alternate (flash) when the drive is STOPPED.  The display shows the frequency that it will run to (r0000 S=50.00Hz,in this example the drive set-point is 50.00Hz). If the drive is RUNNING, the display will show whatever value has been input into P0005 (example P0005=50.00Hz, the display selection P0005=21 or actual frequency).

(F):
Shows the direction of the motor.

6. To access any one of the drives on the Bus, use the UP/DOWN arrow key and position the cursor over the drive you want to control.

7. Once over the drive, press P and you can now access it as if the keypad is plugged directly onto it. 
To get back into the screen where you can see all drives on the Bus, press Fn & P (Menu) and then OPERATE.

8. To upload a parameter set and download to another drive on the bus, simply go to the Menu  (Fn & P), scroll down to UPREAD and press P. The screen will ask you which drive you want to upload from (so you need to remember the ID address for the drives!) and you follow the instructions on the screen. It asks you where you wish to save it and then to download, follow the same procedure except go to DOWNLOAD and choose which drive you wish to download to and from which parameter set you have saved it in. Simple!

9. To STOP or START all of the drives on the bus, move the cursor to the B (shown on above diagram) and press P. From here, the P button has no further function so you can only RUN or STOP the drives. Make sure all the drives you want to control are in HAND mode. Once all the drives are running, you can vary the speed using the UP and DOWN keys on the AOP and they will all vary together.

There are many more interesting features using the AOP in MASTER mode.  This application note gets you started.  It is not intended to replace the AOP instruction manual or the SED2 Operation manual.

Remember: The AOP is more than just an Alpha-Numeric Keypad!! 
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DIP switch 1 should be ON (UP)





RS485 ‘Daisy-Chain’ link. 


PINS 29 ~ 30 are connected to PINS 29 ~ 30 on each drive on the BUS.





RS485 from SED2 (drive 1) to SED2 (drive 2) (PINS 29 & 30)





Cable from DOOR-Kit2





Earth/Ground Point





AOP to SED2 Connector panel





IP56 Door Mounting Cover 
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