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Product Introduction

Your Application

The Danfoss AK-System Manager (AK-SM) is a modern solution for
the food retail markets. The AK-SM uses the latest technology to
provide the maximum benefit to the end user, both in terms of
energy saving optimization, control options and user friendly
access. Designed specifically with the food retail applications in
mind, the AK-SM provides all the functionality and tools to
provide full application ‘coverage’, for the Refrigeration control

and monitoring application.

The Danfoss AK-SM represents the most flexible answer to today’s
demands & balances cost effective control, continuous energy
optimization and long term flexibility via miscellaneous inputs
and boolean logic commands, all built in to one easy to use front

end controller.

Modern Technology at work for you

Modern tools like the built-in USB flash drive port allows for easy
firmware updating & saving of the database. All part of the AK-SM
package is the Remote Management Tool, a simple yet powerful
application that allows remote updates, software management
and the saving of databases on the AK-SM. Full remote access is
powered by the AK-SM built in web server, providing you with an
advanced web browser environment in which to control, view &

monitor all your important assets.

AK-SM Headline Features
*License dependent

Benefits

Refrigeration Control (centralized and de-centralized methods)

Control and monitor your Refrigeration application via centralized (Rack) or
de-centralized (Case/Pack) dependent on your control needs.

Energy saving technology (built in)

Master control, Suction optimization, scheduling, enterprise load shed

Schedules Groups

Central Defrost, Case lighting, Store / Outside Lighting, Night setback, Shutdown

Flexible Alarm Routing / Output

e-mail, IP address, relay

Built in Modbus, LonWorks® network

More scope for control solutions - Established protocols

Full color VGA Local screen view & access

Access all areas of your system from easy to use local screen

Built in Buzzer & 2-tone LED

Easy local level alarm notification

Support for Danfoss AK 1/0 modules

1/0 module support offering extended and flexible control, monitoring

Local screen custom graphics

Create simple & clear graphic screen with only ‘key parameters’ shown - simply
the management of your services. Max.5 BMP’s max. 100 log points each

Consolidated store view

Show a consolidated web view of your store, not just individual AK-SM controllers.
View all data from all interconnected AK-SM devices in common web browser

pages

600 History points

Large history storage capacity to ensure HACCP compliance & service level detail

Web browser custom graphics

Create custom web graphics that present in the AK-SM web screens. Map any
datapoint from any AK-SM controller and vizualize in the web.
Max.5 JPG’s max. 200 log points each

Multiple users / user levels

Definable user list with clear authorization levels

Multiple language support

Local & Browser language support

USB flash drive support (load,save and update software)

Reduce commissioning time & Cost

Full web browser access

Standard web browser connection provides access to all areas of the system

Built in Boolean Logic commands

Create your own logic to control even the most obscure application

Remote Management Tool

Remotely manage your system - Update software, save database, controller file
management, load images, allowing custom image & mapping of parameters

Service Tool support

Gain access to Danfoss AK2 based controls via Service Tool tunneling

HVAC Control

AK SM 820 and AK-SM 880 offer HVAC support

Lighting Control

All systems support Lighting Control
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Ordering

Contact your local Danfoss sales office

Ordering | Description / License type Format
Device Platform - RS485 LonWorks®

08074006 AK-SM 810 Control RS485 / Convenience store Lon RS485
08074004 AK-SM 820 Control RS485-Screen / Convenience store Lon RS485 Screen
08074001 AK-SM 850 Control RS485-Screen/ Refrigeration license Lon RS485 Screen
08024008 AK-SM 880 Control RS485-Screen / Full store Lon RS485 Screen
08074009 AK-SM 880 Control TP78 retro-fit — screen / Full store Lon TP78
Speciﬁcations Approvals:

The mounting location should be flat, dry and free of major vibra-

tions. The AK-SM 800 should be mounted at eye level.
Environmental Range:

Operating temperature:

-10to +55°C (14 to 131°F)

@ 90% RH (non condensing)

IP20

Electrical range:

~100-240V a.c. 50/60 Hz

Built in alarm relay,

Contact voltage: Up to 240V, Load: AC-1 (Ohmic) Current rating.
5 Amp AC-15(inductive) Current rating. 3 Amp

LCD

Active TFT colours (thin-film transistor), SVGA 800 x 600
Size

Unit Width 295 mm (11.6"), Unit Height 235 mm (9.3"),
Unit Depth 65 mm (2.5")

Mounting holes 246 mm (9.7") Width

Mounting holes 175 mm (6.9”) Height

USB Access door

Active USB Flash drive (use for load/save database
and AK-SM software) User Authorization required’

o

q

Not currently Used

& e e\ us

Declaration of conformity info
- Regulation 2005/37/EC

-EN 12830, 07-1999

- EN 13485, 11-2001

-HACCP 080R1215

-CE 080R1213
- C-Tick 080R1214
-UL E31024

295

235

[0

WARNING: To avoid risk of injury from electric shock, ensure correct electrical isolation is made

before working within the enclosure.
High voltage

Danfoss
802623.11
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Installation

Tools needed

Bubble level

Small slotted screwdriver for connector screws

Torx 8 screwdriver for releasing the electronic unit and for
fastening the unit when recessed mounted

Screwdriver for fixating the AK-SM 800

Pen for marking the 2 lower fixation holes

Larger slotted screwdriver for releasing the Technician lid

Wall Mounting- box

Attach screw to the wall

Mount AK-SM 800 to the screw

Loosen Technician lid (three sides)

Remove Technician lid

Level the AK-SM 800

If drilling is necessary, mark up 2 screws in Connector part.
Attach the Connector part to the wall using another 2 screws

Wall Mounting- wiring
Insert cables through the rubber grommets

Strip the cables Strip the wires Secure wires in connectors by screwdriver Strain relief the cables

6 User Guide Lit.no. USCO.PI.R1.E9.02 © Danfoss 2018-02 AK-SM 800



Carefully replace the keypad, ensure that it securely snaps into
place

Wall Mounting- Panel recessed

From the front:

A hole of the size 280 x 220mm is machined
The AK-SM 800 is inserted in the hole

From the backside:

Slide the 3 fastener into the housing part
The screws are inserted into the fasteners
Secure the unit by tightening the screws

Remove Technician lid
From the back, push cables inside the housing

Strip the cables Strip the wires

Carefully replace the keypad, ensure that it securely snaps into
place

Secure wires in connectors by screwdriver

——t— o
,;/:

Strain relief the cables

AK-SM 800 User Guide
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Connections

The following chapter describes the available connections on
your AK-SM 800.

O Please note that not all connection points are currently
active, please refer to the drawing below for more details

Ethernet

Address swicth
(used when configuring
multiple SM units

Term. Term. Term. H
switch switch switch g
Asdvsi;ifs\S off mm on off M on off M on f‘ﬁ
20 21]22 2829/ 30 34/35 36 EQ
' 28
WAN - A" B oAt BT LAt B 8>
Modbus RS485 LON (Rs45) a5

(1)

not currently
used
Modbus field
bus

Lon (RS485)
field bus

O RJ 45 LAN, Use shielded Ethernet cable

E Supply Alarm 1 Alarm 2 M
2% 100240Vac. Boot
£3 1. 2[3] 56 7[8]9]10 AK-SM 850 Switch
7] T [
§:§ L N o = | |
=
aoc
Onot currently

used

Power Supply Alarm relay Boot switch
(used to place unitin
boot loader mode)
Network topology

Your AK-SM supports both Modbus and Lon RS485 local bus
connections. For further detailed description of network
connections please refer to document ‘Data Communication
between ADAP-KOOL® Refrigeration controllers_RC8AC802’
Lon RS485

Follow standard topology guidelines for Lon RS485, with
particular respect to maximum cable length, when to use a
repeater and ensuring suitable resistors are in place.

Danfoss
802724.10

Repeater

Term.
switch

off == on

Cable type

Cables twisted in pairs must be used, and they may be provided
with a screen. Some types of communication require a cable with
a screen to be used.

Examples:

For Lon RS485, Modbus, RS485 Third party - General ‘EIA 485’ recom-
mendation:

- Belden 9841, 24 AWG, 1 pair with screen

- Belden 3107A, 22 AWG, 2 pairs with screen

- Smartwire 043006AL, 22 AWG, 1 pair with screen

- Alpha wire 6453, 22 AWG, 1 pair with screen

- Carol C4841A, 24 AWG, 1 pair with screen

- Datwyler Uninet 3002 4P 4 pairs with screen(CAT5 cable)

When using the Lon RS485 network, ensure the
Term. Switch on the AK-SM is in the ‘ON’ position
(enable internal resistor). Any repeaters must
also have 120 Ohm resistor in place. Finally, en-
sure that the last controller on the network run
also has its end of line on line resistor enabled.

For Lon TP78 communication - Level 4 cable general recommenda-
tion:

- Belden 7703NH, 22 AWG, 1 pair with screen

- Belden 7704NH, 22 AWG, 2 pair with screen

- Smartwire 106500, 22 AWG, 1 pair with screen

Wires with larger cross-section than AWG 22 is not recommended.
(Eg. AWG 20 and 19).

8 User Guide
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Cable length
A cable length must not exceed 1200 m (4000 foot). A repeater
(Part # 084B2241 ) must be used for longer lengths.

Lon RS485 Topology

The cable connection must be connected from controller to
controller, and no branches are allowed on the cable. If the cable
length exceeds 1200 m a repeater must be inserted. If the data
communication cable runs through an electrically noisy environ-
ment which impairs the data signal, one or more repeaters must
be added to stabilise the signal.

G When configuring Lon devices on the control bus, the
highest device address that can be can be used is 127 (max. 120
controller in total)

Remember to use 1200hm terminators on the last filed bus con-
troller device. Note also to enable (ON) the Term. Switch, located
above each network connection point on the AK-SM 800, this will
enable the built in terminator(s) for each network point on the
AK-SM 800.

Conductors

The two wires are looped from device to device. There are no
polarisation requirements. (On some controllers, the clamps are
designated A and B. On others there is no designation. Otherwise
the connections are identical.) If a screen is used, it must be
connected to the system device and any repeaters. A screen must
always be looped from device to device.

The screen must not be connected to anything else.

(The screen is earthed inside the screen and must not be earthed
in any other way.)

Mid network connection.

This example shows the AK-SM 800 series RS485 version used in
the middle of a network run. In this example ensure that both
ends of the controller run are fitted with 120 Ohm terminators.

Over the past several years Danfoss has offered a version of

the AK-SC 255 and AK-SC 355 which has a LonWorks® option of
TP78. As a physical layer of the LonWorks® protocol these older
systems offered x5 network connection points. Due to the global
phase out of the TP78 option by the OEM, Danfoss has made
available a special order version of the AK-SM 880 (080Z4009),
which will come pre-installed with a LonWorks® TP78 options
card. This‘special’ version of the AK-SM 880 is designed to support
customers who wish to migrate from existing AK-SC 255 and
AK-SC 355 TP78 systems. Please note that this version of the
AK-SM 880 is not intended or available in Europe’, and offers x4 TP
78 connection points.

e

AK-SM

e e e e

R=120 ohm

84B2555.11

Danfoss

max.1200m

RS 485

5

=

7
5
€
g
3

84B2556.

Danfoss

LON RS 485

I

Danfoss
84B2541.10

RS 485

R=120 ohm

- R=128 ohm

AK-SM

TP 78-Version

TP78 TP78 TP78 TP78
LON1 LON2 LON3 LON4
[28]29]30] [31]32[33] [34[35]36] [37[38]39]

T 1T L T T
b A*B |, AB |, AB |, A B

Danfoss
807697.10
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Modbus topology

The cable must be with screen. The cable is connected from con-
troller to controller, and no branches are allowed on the cable. If
the cable length exceeds 1200 m a repeater must be inserted. If
the data communication cable runs through an electrically noisy
environment which impairs the data signal, one or more repeat-
ers must be added to stabilise the signal.

‘The System Manager can be inserted in middle of network,
ensure System Manager termination is OFF. Refer to Danfoss
document ‘RC8AC802 Data Communication’

When configuring Modbus devices on the control bus,
the highest device address that can be used is 199 (max. 120
controller in total)

The wires are looped from device to device.

Ais connected to A

B is connected to B.

The screen must be connected to the system device, all controller
and any repeaters.

A screen must always be looped from device to device.

The screen must not be connected to anything else.

Be sure to configure the Modbus repeater AKA 222
(code#084B2240) to the correct baud rate.

See notes section at the back of this guide for Modbus device
baud rate properties.

Refer to Danfoss Instructions RIBKN402 for further details on the
AKA 222 repeater’

R e B el e Bl e e W e

max.1200m

Danfoss
84B2555.11

Modbus Modbus
R=120 ohm R:12030hm
AK-SM
MOD

Danfoss
84B2538.15

Terminering
Termination
Terminierung
Bouclage

Repeater

Baudrate:

DANBUSS:
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First time startup

A new feature in 08.045 is initiated when installing and powering O -
up your AK-SM 800 series for the first time, a wizard style guide 2=
will appear on the local screen. The idea of this initial settings k-
wizard is to allow the Commissioning user to configure the basic ]
parameters required for setup. Note that once a AK-SM 800 series
database field has been set, the initial settings wizard will no
longer be displayed, the work-flow is only designed to run once A_K‘S_M _800
on new systems. Initial settings wizard
The following screens will be presented in the initial settings
wizard;
LANGUAGE (this selection will also set the system units of meas- s e e
urement)
DATE/TIME N
PREFERENCES <@®>
USERS/PASSWORDS v
COMM
After completion of the settings wizard the AK-SM 800 Series will
request a reset, where settings will saved. Commissioning activi-
ties can now continue using Web wizards and control screens
AK-SM 800 Host Network Configuration
The following section describes how to configure your AK-SM Location: | Configuration
800 to facilitate a host network. The AK-SM 800 host network can . :
. . Wizards | Time: | System | Comm | Alarms | Control | Network Nodes | History |
support up to a max of 10 interconnected AK-SM800 units. The
practice of interconnecting on a host network allows for support #  Press to resct this Gmit
of larger applications or to separate discrete control applications -
onto dedicated AK-SM 800 units. For example HVAC and Refrig- £  Internet ves
eration control could be done via dedicated AK-SM 800 units. The - o )
host network requires an IP Ethernet connection to each AK-SM = HOTE: Reset unit after meking changes!
800 unit. Once configured all AK-SM 800 units can be viewed '“‘_‘_ Uoe DS o
in a consolidated format via a web browser of via the StoreView v Fee R fes
Desktop. Note that the consolidation view is only available via the | Use IF nddress as backup
browser or StoreView desktop, not local screens. = 1F DHCE feils e
£ Master IF RAddress 10.38.25.64
& Host Network Enabled
Master device configuration et SHES0Ts on metwork .
e Hode to be used as Master
& Ho of Ext. Internet 1
Make sure you have suitable fixed IP or DHCP addresses for each & Internet IF Rddress 1
of your AK-SM 800 units you wish to deploy on the host network. & Web Server Port &0
Also ensure all Ethernet cables are connected. w FIP Server Port 21
Make sure the rotary address switch (located behind keypad) is set £ FIP Data Port 20
to 0. Zero defines your AK-SM 800 as the master node on the host !  Network timing support Na

network.

Navigate to the Configuration/Comm screen and check your unit
has a valid Master IP address. Set the ‘'Host Network’ question to
Enabled. Enter the number of System Manager units you intend
to have on the host network.

After all changes are complete reset the master AK-SM 800 unit

AK-SM 800 User Guide Lit.no. USCO.PI.R1.E9.02 © Danfoss 2018-02 11



Slave device configuration

Make sure the rotary address switch (located behind keypad) is
set to the appropriate number. For example, setting the switch to
1, will define the unit as a slave device address 1. All units in the
host network must have unique host network addresses (address

0is always master).

Once you have set the rotary address switch, reset the unit and
allow the AK-SM 800 to boot up. Navigate to the Configuration/
Comm screen and check your unit shows the Master IP address.
Set the "Host Network’ question to Enabled. Enter the number of
System Manager units you intend to have on the host network
(matching what you have already set in the master unit)

Make sure the slave unit has a valid IP address.

Location: |» Configuration

Yes

Yes

Ho
10.38.25.64
Enabled

1

Slave
10.38.25.64
1

21
20

Wizards | Time | System | Comm | Alarms | Control | Network Nodes | History |
L] Press to reset this unit
‘“¢ Internet
NOTE: Reset unit after making changes!
& Use DNS
& Use DHCP
Use IP address as backup
& if DACP fails
& Master IF Address
& Host Network
& SME50's on network
% Node to be used as
& Slave IP Address
& No of Ext. Internet
& Internet IP Address 1
& Web Server Port
& FIP Server Port
% FIF Data Port
¢  Network timing support

To validate the host network has been correctly configured and all
System Managers can see each other refer to the Master unit ‘info’
screen. Here you should see all AK-SM 800 on the host network

File Dashboard Alarms  System View

Detail Schedules Info

Information

Unit | Calculations | Internet | Messages | Contacts | Audit Trail |

Mac Address
Unit Address
Using DNS
Using DHCP

Default Gateway
Network Mask
IP Rddress

Host Wetwork
Node to be used as
SME50's on network

Bddr 0: 10.38.25.64 (Online)

00:0B:2D:03:16:4D

10.38.25.1
255.255.255.0
10.38.25.464

Enabled
Master

1 {of 1)
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Connecting to AK-SM 810

This section describes the steps in making an initial connection
to the (screen-less) AK-SM 810 product. Once initial connectivity
has been established, the system can be configured using
standard workflows, as all menus, features and functions are
identical to the AK-SM 820.

1) Set the rotary address switch to position 9 and power up unit.
By setting address 9 the SM810 will be set to a fixed IP address
of 192.168.1.161

n

Connect to the AK-SM810 via a suitable Ethernet cable to your
PC, which should be running either RMT or StoreView Desktop

w
=

Using the address 192.168.1.161 connect to the AK-SM 810, log
in using either factory set User Name and Password (Supervi-
sor \ 12345) or what has previously been defined

2

After system configuration has been completed, it is recom-
mended to apply a known fixed IP address in the Configura-
tion > Comm screen. By adding a fixed IP address it will
ensure subsequent connections can repeatedly be performed
without issue.

w1
)

Power Off the AK-SM 810

6) Set rotary switch to O (is used as Master), else set to desired
slave address

7) Power unit up and validate connection by using static IP
address used in the Comm screen

AK-SM 800 User Guide Lit.no. USCO.PI.R1.E9.02 © Danfoss
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Remote Management Tool (RMT)

The Remote Management Tool (RMT) is a PC software application
tool that is designed to support the AK-SM, both in commission-
ing and service. The RMT is a powerful tool that allows full offline
programming and simulation of AK-SM databases, providing the
opportunity to save considerable on site commissioning times.

In addition, the RMT tool has various remote management
features, facilitating complete system management. Creating
custom images for the AK-SM web browser is also another
function of the RMT tool. The following features can be seen in
the RMT;

« Offline web Programming
Launch offline web simulator(s) to allow full offline AK-SM
database programming, with controller simulation you can
fully pre-program your application and save the resulting
database to USB for on site install.

» Program simulation
From within the web browser session simulate board and
point variables to test calculations and system behaviour

« Custom Graphics
Use your own Jpeg or bitmp file to create custom images,
mapped with any configured system datapoint

o FTP (File Transfer Protocol)
Remotely connect, load and access system files (html web &
EDF device files) Retrieve datapoints

» Address Book
Save your most commonly connected site details to allow
for one click connection

« Tools
Download System software, backup (save) & load database
files.

« Language
Compatible in multi- languages

The RMT tool is available from your Danfoss sales office with
associated supporting documentation.

User Guide.

Danfoss Remote Management Tool
RMT

Vers
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IP Configuration and suggested security settings

The Configuration->Comm screen allows important routing and
IP configuration to be set. With correct settings you will be able
to remotely connect to your AK-SM 800 series controller. Note
that after making any changes in this screen a system re-set is
required to save settings.

Location: | Configuration

Wizards | Time | System ‘ Comm ‘ Alarms | Control | Network Nodes | History ‘ Save Database
Press to reset this unit
Internet Yes
NOTE: Reset unit after making changes!
Use DNS Yes
Use DHCP Yes
Use IP address as backup
if DHCP fails No
Master IP Address
Preferred Hostname Yes
Master Node Name
Host Network Enabled
SMES0's on network 1
Node to ke used as Master
No of Ext. Internet 1
Iype IF
Internet IP Address 1
Web Server Port a0
FIP Server Port 21
FTP Data Port 20
Network timing support Ho
Use DNS (Yes/No)

Domain Name System- select to YES to enable this feature and
take advantage of your networks naming service. When answer-
ing YES (and with DHCP set to NO), the preferred host name line
appears together with Domain Server IP address. There are two
lines for the domain server IP or DNS name. Note that if DHCP is
set to yes, the domain server IP address lines are not visible.

Use DHCP (Yes/No)

Dynamic Host Configuration Protocol (DHCP) is a standard
network protocol that dynamically distributes network configura-
tion parameters, such as IP addresses. If you connect the AK-SM
800 controller to a valid DHCP server the controller will obtain an
address automatically. The management (renewal, binding and
lease) of the IP address is fully automatic. It is strongly recom-
mended that DNS is used in conjunction with DHCP so to keep
track of dynamic addressing.

Use IP address as backup if DHCP fails (Yes/No)

If a non-reliable DHCP service is suspected, you can insert a fixed
IP address that will be used in the event of a DHCP failure. Under
normal network conditions this feature would not normally be
required.

Master IP address

Your AK-SM 800 series controller is a so called ‘master’ when the
rotary address switch (located behind keyboard cover) is set to 0.
This automatically assigns the unit as a master and is used when
operating with multiple AK-SM 800 units (host network)

Preferred Hostname

If DNS is set to YES then a preferred hostname line appears.
Selecting YES to the preferred hostname will enable Master node
name line (see below). If DNS is set to No, the site name and unit
name (site name-unit name) will be used by default.

Note: Site Name and Unit name should be configured under the
Configuration->System screen.

Master node name
Enter a name here, used to identify the AK-SM 800 controller on
the router.

Host Network (Enabled / Disabled)
If your AK-SM 800 will be part of an interconnected host network
of AK-SM 800 units, select ‘Enabled’to this question. If there is
only 1 AK-SM 800 controller then leave set as Disabled.
SM800 on network (1-10) — enter how many units will be
on host network
Node to be used as (Master / Slave) - Select ‘Slave’for all
units with rotary address switch set to 1 or above

No of external Internet (1-3)

If your AK-SM 800 series controller will be made accessible from
an external location (outside of LAN/Internet), then this feature
needs to be enabled with at least 1 external internet ID. Once at
least 1 external internet line is added the type (see below) can be
entered. The use of the external internet configuration is to en-
sure remote web browsers or Store View Desktop can access your
AK-SM 800 from outside of the local area network.

Type (IP/ Name) - This is a new feature added in software

version V08_027 and higher. Select IP for static addressing
or Name if using DHCP

Internet IP / Name address - Enter IP or Name (based on

above selection)

Web server port (user configurable)

Used to allow HTTP traffic / support browser access to your AK-SM
800 controller. Danfoss strongly recommends changing the fac-
tory default to something other than port 80 if used outside of
LAN network or exposing to the Internet. For example, change
web server port to 5080

IP Port Use Notes
80 web browser This port is user configurable but factory set to 80
20 & 21 RMT tool This port is user configurable
25 e-mail e-mail output
3001 XML Used for XML communications
1041 Service tool (ST500 ver. 3.29d and higher) used for tunneling through SM800 series to AK2 control-
ler
AK-SM 800 User Guide Lit.no. USCO.PI.R1.E9.02 © Danfoss 2018-02 15



FTP Server port (user configurable)

The AK-SM 800 series controller uses ‘Active’ FTP. Used to transfer
database and EDF files. Danfoss strongly recommends changing
the factory default to something other than port 21

FTP Data port (user configurable)
The port used to support file transfer

Network timing support (NTP)

Use this function (if supported by your network) to sync the AK-
SM 800 real time clock over the network, known as NTP. Requires
NTP sever address and Time Zone offset to be programed.

Note: Time Zone offset can be configured under the Configura-
tion->Time screen

General IT security / Recommendations
The AK-SM 800 series device is an embedded controller designed
to be installed behind an appropriate router and firewall. The AK-
SM 800 itself does not offer routing or firewall options, additional
security steps must be taken to secure appropriate levels of securi-
ty dependent on the application needs.
Danfoss recommends changing the default user name and pass-
word, used to log into the AK-SM 800 series controller
Danfoss recommends changing the default web server port if
used outside of secure LAN network.
Ensure the AK-SM 800 is behind a well configured firewall(i.e. port
forwarding rules, FTP access, HTTP access). A well configured
router/firewall will help in;
Firewall between our controllers and the Internet
The ability to designate the ports/protocols allowed to our
controllers

The ability to limit and monitor in-store IP connections to our
controllers

The AK-SM 800 controller supports auto negotiated 10/100 Ether-
net speeds

The AK-SM 800 controller supports auto negotiated full / half
duplex Ethernet communications
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Initial Configuration - language

The following section describes the recommended actions
to get your AK-SM up and running.
Local keypad - button layout

Home

(System View) Menu

Escape

Back Shift
Previous Page Up
Next Page Down

Setting language for local SM display

Your AK-SM can display several different languages. The
factory default the unit will display English, in addition your
required language can also be enabled. Follow the simple
steps below to display your preferred language in the local
screen;

1/ Press the Configuration button, and if required enter the
factory default user name and password (Supervisor, 12345)

Note:

The AK-SM 800 supports standard USB keyboards. This may
offer a more convenient method of text input whilst in the
commissioning phase. Use the USB socket (located behind
the front panel lid).

2/ Using the arrow keys, navigate to the ‘System’ memu.

3/ Using the down arrow, navigate to the Language line and
select your required language

4/ Select your language for ‘Display’. The unit will then request
areset.

Alarms

Configuration

Numeric keypad

Menu Navigation

Authorization

0 e I e
DEEEnEEnRDED

I e e v e
0 S
[ =

| |

Configuration->System 250213 15:31:18

Auth Levels | Users | Licensing | System Report
System
Store Name Store 4 .
Street
City
Phone
Region 1 East
Region 2
Uit Nane Tnit 0
Preferences
Boards 90 thru 99 are virtual Tes
Pressure Bar
Temperature i
Date DD/HH/TY
Tine 24 Hour
Light Level lux
Language
Enabled | English
Enabled 2
Enabled 3
Enabled 4
Enabled 5
Display English
Color for old controller data Hone
Legacy [/0 tyre Akcess —

Select language Display language
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System Upload / Download

When to use Upload / Download function.

Your AK-SM 800 offers both Online and Offline configuration
methods. Understanding the concept of these difference meth-
ods will help in determining the use of the Upload or Download
feature.

Upload = Retrieve field bus controller device settings and sync
with AK-SM 800 database

Download= Send controller device settings held in the SM800 to
the field bus controller

Online Configuration:

Online configuration is where the site application has live control
devices (i.e. Danfoss AK-CC 550) connected to a field bus and the
SMB800 will be used to configure the settings and configuration

of these control devices. Since the AK-SM 800 has the ability to
offer online and offline programming it is important to sync the
AK-SM 800 database BEFORE attempting any online configuration
or setpoint changes. The UPLOAD function is used to ‘retrieve’ the
control device settings and update the SM800 database. Once
the upload is performed and completed any subsequent device
setpoint changes done via the SM800 will get immediately sent to
the field device (no need to perform upload/download)

Upload Example: A contractor arrives on site and connects the
control devices to the field bus. The contractor performs a net-
work scan to ensure all nodes on the network are present. After
the network scan the contractor performs an upload function,
which will sync the AK-SM 800 database with the settings that
exist in the field bus control devices. The upload will take the
settings from the control devices and sync to the SM800 data-
base. Once the upload is complete the contractor can continue
to configure via the AK-SM 800 and change settings in the control
devices.

Offline Configuration: With the use of the RMT tool, a compre-
hensive AK-SM 800 offline configuration can be accomplished
without even being connected to any control device or AK-SM
800. For many customers and users this represents a considerable
time saving in the configuration phase (assuming the site defini-
tion is known).

By selecting the appropriate AK-SM 800 simulator in the RMT
tool you can simulate (in an offline state) a AK-SM 800 instal-
lation, complete with control device selections (known as EDF
selections). The EDF device selections come pre-set with factory
parameter settings. Once your application has been defined and
any EDF setting changes made, the simulator (including all EDF’s)
can be saved in a AK-SM 800 database format. This saved AK-SM
800 database file can then be later loaded to a live AK-SM 800

on site and all the control device settings (contained in the EDF
files) can be ‘pushed down’to the relevant connected live control
devices to configure them. [Note that for some Danfoss controls
the Main Switch is required to be in the off mode before settings
can be written].

To ensure the original ‘offline’ AK-SM 800 database (which holds

all the control EDF device settings) is in sync with the live control
devices the’ DOWNLOAD' function is required. It s critical that the
AK-SM 800 is in sync with the live control devices since the param-
eters in the SM800 database could be different to the parameters
residing in the live control device(s). Use the Download function
when you have performed an offline configuration of your ap-
plication.

Download Example: A contractor opens the RMT tool and decides
to fully configure the AK-SM 800 which will be used in a supermar-
ket in the following week. He knows how many and what type of
devices will be on site and decides to deploy the RMT tool to of-
fline program the AK-SM 800 database. After selecting the device
type(s), via the EDF selections the contractor decides to configure
some key parameters per the customer application. Finally the
AK-SM 800 database is saved to USB and the following week the
contractor arrives on site. The AK-SM 800 on site is connected

to all the control devices via the filed bus and a network scan is
performed to check field communications is valid. The contractor
loads the AK-SM 800 database and performs a DOWNLOAD func-
tion to ensure that the settings made offline now get sent to the
devices on the field bus.

The Upload and Download function can be found under
Configuration>Network Nodes.

Note: Due to field bus speeds, quantity of data sets and devices
the Upload or Download function can take several minutes. On
sites with a large number of devices Danfoss recommends select-
ing 30 to 40 devices at a time and repeating the procedure.
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Initial Configuration - Web Wizard

The following section describes the current Web Wizards, used
for simplifying initial settings and Refrigeration layout. The Web
Wizards can be used in an offline or online configuration.
Danfoss recommends using the AK-SM web environment for
commission tasks.

Establish a web connection to your AK-SM (if working online,
enter the valid IP address of the AK-SM and apply the factory user
name and password). Navigate to the Configuration menu

Preferences Wizard (Language, store names, units, preferences,

time, date, daylight savings)

1/ To easily configure your units preferences, launch the Prefer-
ences wizard. Use the Wizard navigation controls to move
thought the Wizard screens.

2/ To make changes, double click on the relevant line and
continue until the final screen.

3/ Press the finish button to complete and close the wizard
(return to main wizard screen)

Users Wizard (Create, modify users, user groups, authorization

levels)

1/ Enter number of users required (max 22), set password and
browser language for each user

2/ Enter the number of authorization types (max 7), against the
settings line double click to modify the scope of system access

3/ Press the Finish button to complete the Web Wizard

Licensing Wizard (Enter new license functionality)
Not currently used

Refrigeration layout Wizard

The layout wizard is designed to be used as multi use database
layout tool, allowing the scan and mapping of refrigeration
devices.

Make sure that the vast majority of your refrigeration devices are
available and ready for layout prior to using the layout wizard.
The wizard allows to scan organize and reorganize the complete
layout.

Limitations: Whilst the wizard will layout the Pack and Case
relationships, further controller configuration may be required.
Refer to section under ’ Configuration’ for guidance on
any remaining configuration areas required. Currently the wizard
is intended for Pack and Case devices and HVAC devices, any con-
trols not designated as such will have to be configured using
traditional config methods (see Configuration section).

Important Notes;

If subsequent configuration is required after an initial use of
the Layout Wizard or an offline database has been loaded, go
to the Configuration -> Control section to add / modify your
device(s).

Only use StoreView version 1.19.07 and above or a live
SM800 Web Browser connection when utilizing the Refriger-
ation configuration wizards.

To re-use the Layout wizard more than once the Refrigeration
database layout needs to be reset- do this by going to the
Configuration -> Control page and set # of Racks/Packs to 0.
Warning- this will delete any previous Refrigeration configuration
(all other configuration remains unchanged)

Wizards | Time | System | Comm | Alarms | Control | Network Nodes | History |
System Setup
Preferences Users Licensing
Refrigeration
Layout Copy
HVAC
Layout Copy
Web Wizard Navigation
Back Close Progress Forward

(&3 setting — Settings

Select New Value

Configuration Manual Operation  Alarms Other
[ system

[] Authorization
[] Refrigeration
[J HVAC

[] Lighting

[] Miscellaneous
[] Schedules

[] Calculations

[] Refrigeration

[] HvaC

[] Lighting

[] Miscellaneous  [¥] Clear
[ Log

[] Configuration [] Main history

[] Routing [] Device history
[ Acknowledge [] Use Menu

[ Use USB

[] Rescan Netwark

OK ] I Cancel J
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Open the Refrigeration layout wizard and follow the described
steps, each step has some description for the available actions.
The following wizard screens are available in sequential order;
Network (select and perform network scan)

Discovery (list scanned devices)

Compressors (Input Pack controller name, view address, model,
add, copy, remove)

Circuits (Input Evaporator controller name, view address, model,
add, copy, remove)

Suction Group mapping (Drag and drop your evap controllers
under each pack)

Summary (view your groupings before finishing wizard and thus
processing your selections to the AK-SM)

After the relevant networks have been selected an scanned the
‘Discovery’ screen will show all detected devices. Once satisfied
with the correct content press the forward button to continue
the wizard.

Note! For ModBus networks with >40
devices, set number of polls to 2 in the
network selection screen.

Please note that the Danfoss
Refrigeration gas sensors will not show
up via a layout wizard scan. A manual
scan is currently required to detect and
configure these sensors.

The ‘Compressors’ screen allows for custom text input. If working

offline (programming a database not being connected to a
AK-SM) the Add, Copy and Remove buttons can be used.

E Compressor Controls

This wizard screen allows you o order and
manage compressor controllers
discovered on the local bus network and

hg ) [_cm ][ Remow ]

Name

Address

Model [ #Suction Groups.

531D1-51
5310159
AKPCT81-100

from the offine programming database. P
Use the Add button to add a new offiine Contrllers &
device. Edit model, name, and address by
double-clicking in the appropriate field
Note: not all device types allow editing of
allfields and the addresses of O points
are set outside this wizard.

You may also add new ofline devices by
selecting an existing device and pressing
the Copy button

Use drag and drop to arrange the devices
inthe desired configuration order.

Double click the ‘Name' line to enter a custom description for the
device. Pressing return will automatically focus on the next
device name in the list.

If your scanned list has known devices that are stan-

0 dalone (not associated with a Pack) these must be
mapped under ‘No Compressor’. Manually add a new
compressor and double click the model line and select
‘No Compressor’. When the final wizard screen is
presented any standalone controls can be mapped under
this ‘No Compressor’ group.

The ‘Circuits’ screen follows the same principle as the Compres-
sors screen.

EKC531D1(1)-013x 08488007 3pp 061=1 shw 1.30 thru 1.39
EKC531D1(1)-013x 08488007 3pp 061=1 shw 120 thry 1.39
AK-PCT81-040 (080Z0186) siw 400 thu 4,09

No Compressor

No Compressor

Use the Add button when creating offline nodes. Double
click the ‘model’ line to bring up a selection of nodes

Compressor Controls Add Copy

Name Address Model |

‘ Standalone - No compressar |"

case Control [—— Copy | [ Remove ]

= nm \ e T

‘Addname here. 1 AKCOS50-4-015( 08485020 3pp 0611 shy 150 v 159 [
This wizard screen allows youto manage : :
case controllers discovered on the local caset 2 AK.COS50-4.015¢ 03488020 3pp 05 =1 shy 1.50 tru .59
bus network and from the offine case2 3 5108488020 app 061=1 s/ 1,50 thru 159
programming database case3 4 50-4015x 08488020 app 061=1 shv 1.50 thru 1.59
Use the Add button to add a new offine 5 5 -4.015¢ 08488020 app 081=1 s/ 150 thru 159
device. Edit model, name. and addressby | & 3 5106483020 app 061=1 shv 1,50ty 159
double-clicking in the appropriate field 7 7 488020 app 051=2 siw 1.50 thru 159
Note: not alldevice types alow editing of | | . 05425020 mp 08101 o 150 0 158
allfields and the addresses of IO points e PP ORIEI S 0T 2
are set outside this wizard. o o 508488020 app 0611 s 1,50t 159

0 o 508488020 app 061=1 sh 1,50 hru 159
Youmay also add new offine devices by " " 40151 08488020 app 061=1 S/ 1,50ty 159 H
selecting an existing device and pressing
the Copy button 2 2 506488020 app 061=1 shv 1.50 thru 159

13 13 -4.015¢ 08488020 aDp 061=1 S/ 150 thru 159
Selecting the case type will set the 14 14 AK-CCSS04015 08488020 app 0B1=1 3w 150 hru 158
relevant graphic on device defail screens

5 i AKCCS50-4.015¢ 08488020 3pp 08 =1 shv 150 tru 159
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The ‘Suction group mapping’ screen allows for the defined
evaporator devices to be ‘mapped’ under the required Pack
controller. This mapping forms a relationship or grouping
between the pack and the evaporator devices. This grouping
association will then be seen in the AK-SM configuration and
dashboard screens (and can be used to easily set up master
control functions like Suction optimization).

As the user description indicates, use a drag and drop action to

group your controls. Use the CTRL key and multi-select cases to
save time when making bulk actions. You can remove any case

devices by simply dragging back to the available case list.

The check box labelled ‘Allow multi-case circuit creation’ is to
support Centralized refrigeration control configuration, where
multiple case circuits are available’. Leave this check box empty if
you are using a de-centralized control strategy (i.e. Case and pack
controllers)

Avallable Cases

sessscce >

- x Suction group mapping

(0] Aow mult-case crcut reaton

Campressor Contras
B ams I

Adg Descrpton El

This wizard screen allows you to map your ) s
device selections to form refrigeration @ Pack1 59
suction groups. Suction group definitions. N
are used o easlly set up suction (=2 i

optimization

Drag and drop the available cases from
the right hand screen to the relevant
compressor control device on the left and
arrange in the desired order.

Use the shift or CTRL keys to select and
drag multple devices together.

Once satisfied with the mapping, press the forward button and
the summary screen will be shown. Pressing the finish button
will then send your configuration layout to the AK-SM. During
this time a progress bar will be shown and finally a status
dialogue box.

This completed wizard process will layout your refrigeration
application. Typically some additional configuration tasks will
then need to be completed (i.e. define alarms, setpoint changes,
configure history), please refer to the following section for further
details on detailed configuration.

‘Address

\ o ame
EreTe nonans

EKCS31D1(1)-013¢ noname

nonaje
AKPCTB1.040¢

nogime

ame

'no name

noname
noname
noname
noname

noname

Configuring refrigeration layout...

LSRR

HModal

Configuration Status x

The refrigeration layout setup has
completed successfully. Press the ok
button to exit this wizard.

——

"Case
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Copy Wizard

Before performing the copy function ensure your SM 800
database is in sync with any control devices on line - refer to
previous section ‘System Upload / Download’ before starting
copy wizard’

The copy wizard is designed to speed up the commissioning
workflow by providing the ability to define a ‘source’ device and
then copy the settings to like type devices. In addition to
controller settings, the copy wizard also provides the ability to
define and copy alarm controller configuration and history point
configuration. A new feature added under the copy wizard for
version G08_031 is the ability to save / load controller settings to
and from a file.

During normal operations, your AK-SM 800 auto polls certain
online controller parameters to sustain communications and to
refresh key parameters at regular intervals. Please note that
during the copy wizard process auto polling is temporarily
suspended. Polling is stopped when you reach the parameter
configuration screen. Auto polling will resume after a max 2Hr
timeout or completion of wizard task or if wizard is cancelled,
whichever is first. To cancel the wizard at any time only use the
top left close ‘X’ button.

Some Danfoss controllers require that the ‘Main switch’ is OFF
before allowing any parameter changes. To accommodate this
fact, the copy wizard will automatically turn off the main switch
for the source and destination controller(s). The main switch will
be reverted to original position after the copy or copy/download
is completed. Since the copy wizard changes the state of the
device main switch, please pay special attention to operational
conditions (i.e. food temperature) during this operation and
validate all devices are correctly running after copy completion or
cancellation of copy wizard. Failure to review device status may
result in devices being left with main switch off (i.e. no refrigera-
tion).

Important limitations

The copy wizard is currently not designed to fully support the
Danfoss AK2 platform of devices (i.e. AK-PC 781, AK-CC 750..) since
these devices have a different framework than other Danfoss
controllers. When using the copy wizard in an on-line environ-
ment (connect to active controller network) the copy wizard will
only allow ‘Alarms and History’ points to be set and copied. For
full configuration of AK2 device parameters Danfoss recommends
using the available Service Tool to facilitate commissioning on
these device types.

Please note that the copy function will only work against same
device, application/code type and is not designed to fully
support Danfoss AK2 style controllers.

Preparation

Online Configuration

For onsite (online) commissioning, the copy wizard assumes all
relevant controller devices are installed on the network, have
correct addressing, and if relevant application type set. Naming
of the asset will also help in the copy wizard due to easy recogni-
tion of your devices. The ‘Layout wizard’ can assist in this
preliminary task.

During the final copy/download phase, the main switch of the
target device(s) will be switched off then on after the copy/
download is complete.

Offline Configuration

The copy wizard can be used in an online or offline (via RMT
simulator) environment.

Before using the copy wizard make sure the source device is fully
configured (settings, history, alarms). Whilst it is possible to use
the copy wizard to set up the source device, it is not recommen-
ded and has been seen that potential errors can occur with this
workflow — please configure the source device first (outside of the
copy wizard). Once source device is configured the copy wizard
can be used, do not make any changes (settings, alarms, history)
to the source device whilst in the copy wizard.

When copying history. Be aware, that the copy process always
keeps existing logs in the destination and new logs will be added.

BE SURE TO VALIDATE MAIN SWITCH STATUS AFTER COPY WIZARD

NOTE!

When assigning history points to a controller device a recom-
mended max of 100 points per device is allowed. Assigning more
than 100 points per device will cause points not to record log
history
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Configuration

The following section describes the typical steps required for
commissioning and configuration of your AK-SM. Although site
applications can differ from one site to another, many setup
procedures are common. This setup section assumes the AK-SM
is mounted and all necessary power, network cabling and
controllers are in place. The described work flow is based around
the AK-SM web browser interface, but would equally apply if
being done via the local screen. Further detailed commissioning
instructions are found throughout this user guide.

~
s

De-Centralized

Pack & Case

When starting your system configuration you will have the oppor-

tunity to select either Centralized or De-centralized (or a mix of
both) control methods.

The following areas of system configuration will be covered in
this section;

The AK-SM offers unique control flexibility in that both centralized
and de-centralized control methods are supported. The term
‘centralized’ is used to describe the control of refrigeration Racks
via I/0 (Danfoss Input / Output modules). Under this method of
control the refrigeration control is managed directly from the
front end (AK-SM), with field bus I/O. De-centralized control is the
term used to describe the full support of Danfoss Pack and Case
controllers. Under this method, each Pack or Case controller on
the network can be seen as self contained, with control logic built
in. The front end (AK-SM) under this type of application is more of
a network manager, providing full read / write access and energy
saving functions.

When configuring your application, have in mind
which control strategy you wish to utilise.

Centralized

Rack /0

1 Network Nodes (Network scan/ Node overview, Points, scan /config status, duplicates, upload/download)

Communication (DNS, DHCP, IP Ports)

Alarms (XML, e-mail, Routing)

o U N W N

Once successfully logged into the AK-SM (web) and assuming you
have the required authorization, system configuration is done via
the central ‘Configuration tab’. Clicking this tab reveals the
configuration ‘sub tabs’. Depending on your selection, these sub
tabs will change dependent on content.

Using the menu structure seen in the ‘Configuration’ page, a step
by step process can be applied when setting up your AK-SM.

Navigation ‘bread-crumb’

Detail

Time (Set time/date, time zone, operating Hours, Daylight savings, Holidays)

System (Store / Region Names, Units preferences, Authorization levels and users)

Control (Configure Refrigeration, Lighting, Miscellaneous, Energy meters and Gas detection)

Central configuration menu

2

Configuration

Schedules Info

History

Time ‘ System | Comm ‘ Alarms | Control | Network Nodes | History | Save Database ‘
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1 Network Nodes

If your application already has controllers and/or /O modules
set and powered you may wish to perform a network scan to
validate their connection to the AK-SM. Follow this section to
perform a network scan

From the Configuration tab select the ‘Network Nodes’ sub-tab.
When your field network is complete and all controllers are on
line a network scan can be initiated. The operation of a network
scan allows the AK-SM to be aware of any controller devices on
the network, allowing the AK-SM to communicate and function
with the controllers on the field bus.

Location: |+ Configuration |- Metwork Nodes

Note! For ModBus networks with >40
devices, set number of polls to 2 in the
network selection screen

| MNode Overview | Points | Scan Status | Config Status | Duplicates | Uplead | Dowenload |

Use this screens to
perform network
scan

‘Use this screens to
view status of your
assets (Online)

Relays | Sensors | On/Off | Variable Output

This tab relates to any AK 1/0 configured
points, the term points relates to AK /0
relay, sensors, On/Off Inputs and variable
outputs. Any control questions that have
required AK 1/0O control will be seen in
these tabs. The purpose of these tabs is to
allow the viewing of the I/0 point status.

All nodes | Controllers | /0 boards | Other nodes

The scan status menu/tabs allows the user to view any scanned
nodes found on the network.

All Nodes: Central list will display configured devices and points.
Only configured controllers will be visible in this list.

Controllers: view any scanned generic controllers. This screen
will also reflect address and controller type

1/0 Boards: Display AK Board & Point status.

Other Nodes: List of other nodes

Ensure the appropriate network channel is selected, and press
the ‘complete rescan’ line. The AK-SM will now scan the network
to identify any connected and addressed controller nodes. The
text on the screen will reflect the scan progress, after a scan the
time & date will be shown (indicating last scan)
For SLV support, select Modbus channel

Duplicates Tab

Check this list to make sure no two devices have been assigned
the same network address. Any duplicate address will be
shown in this list. Correct any address issues and re-scan.

Upload Tab

The upload tab will list any controllers that have been uploaded.
The upload function can be performed in the Configuration-
>Control area (one controller at a time) or here (multiple devices
with one command). The process of an upload takes the
current parameter settings and values from the controller(s) and
loads them into the AK-SM database. This operation ensures
that the AK-SM database is synchronised with any pre-config-
ured controllers on the control network. Any upload failure will
be shown on this screen, else a time / date stamp will be shown
when successful

Download Tab

The download tab will list any controllers that have been
processed for download (where the AK-SM sends parameter
data to the device). The download function can be performed
individually under the Configuration->Control page or here,
where multiple controllers can be selected for download (using
one command). The process of a download takes the AK-SM
database values and downloads them to the selected
controller(s). Any upload failure will be shown on this screen,
else a time / date stamp will be shown

File

Dashboard System View  Graphic View  Detai Schedules Info  History

Dottt

Labster

Configuration

Location: | Hetwork Nodes

o Overvew, |,pouta | oean e | conig st | upcses [ e | oo [ ovnbad]

Address:0 Master _'*

Channel LONWORKS
Channel MODBUS-RS4ES
Number of palls

SLV/ECFen
Channel SNME
Rescan Range Type
1P Network Folls
Subnet Rangel
Subnet Range2
Subnet Range3

L -l s e

Channel PI-200

Disabled
Enabled
1

Yo

Enabled
Subnes

2
10.38.9.1
10.38.9.255

Disabled

Updated: 10:43:11

I>]

Press for complete rescan

last scan

08/29/14 10:20 AM

Read gdf files
EKC enf files

Nodes scanned on network

Nodes configured in database

Node Type
0I8 Board
RS Board
518 Board

V02 Board

Disabled
Enabled

125
125

Congigqured
(] 0
0 0
] 0
0 0

Scanned

Rl
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After the network scan has completed, any resulting count will be
seen against the Nodes Scanned on Network line - this reflects
the number of found nodes on the scan just completed. The
corresponding line below (Nodes configured in database)
reflects the current total of network nodes actually configured in
the AK-SM database.

The last group in this table refers to the following node types;

Press for complete rescan

Ol (Output|Input) Last scan 01/01/70 12:00 AN
RO (Relay output)

Sl (SenSOr |nput) Nodes scanned on network o

V02 (Variable output) Nodes configured in database 42

Utility Meter (WattNode, Veris, Carlo Gavazzi)

Generic (Danfoss case / pack controllers) tode T e
AK-CM (AK- Communication Modules) o8 feard -
! RO& Board o
Calculations SIS Board 0
V02 Board o
Utility Meter 1
Generic 32
AK-CM 9
Calculations o

Each node (type) has a column that reflects any configured or
scanned status.

2 System configuration (Time settings / preferences)

Location: |» Configuration

| Time | System | Comm | Alarms | Control | Network Nodes | History | Save Database

The Time tab allows the system time, time zone, operating hours,
daylight savings and holidays to be configured. Double click a
line to make any changes.

The following examples can be seen for the time zone;

London (GMT) = 000
Q::? Setting -- Time zone offset (UTC/GMT -500=New York)
Central Europe = 100

Input New Walue (minimum: -1200 , maximum: 1400 }

East Coast USA =-500

|-s00

The operating hours can be set that reflect your store operating
hours. Any times set in this section can then be referenced to
via a‘Relative schedule’. Relative schedules are found under the
‘Lighting’ and "HVAC' application areas and apply a (user selecta-
ble) offset which references the operating hours schedule.

I oK I [ Cancel

Holiday’s for full days must be operated with 00:00 open to 00:00
close and not 00:00 open and 23:59 close or 00:01 open and 00:00
close.

3 System configuration (Time settings / preferences)

Location: |» Configuration

| Time @em | Comm | Alarms | Control | Network Nodes | History | Save Database

Scanned

2 o o o o o o

N/A
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After completing the required settings in the ‘time’ tab, navigate
to the ‘system’ tab. Under the system tab add the store name and
region / preference setting and information.

The Files screen provides access to Inter-

Location: | Configuration [r System net files (the files needed to support web
interface), Device Files (files needed to
System | Auth Levels | Users | Licensing | System Report | Files |— support controllers) and Device manage-

ment. For important information on
device management see notes section at

Use this screen to configure Reflects what license is the end of this document
‘Store name/details, unit configured for your AK-SM.

name, preferences, system Different license allow

language’. Double click the additional functionality

The system report screen allows the user to define
what content should be included.

Alarms, Schedules, scanned devices, Audit trail and
controller database are available options.

To generate a system report go the main web menu
and select File/Download Report

appropriate line to make (-
changes

The Users screen allows the
‘Color for old controller data’ is definition of up to 20 users
an option to reflect data that
has yet been updated via a

network poll. Data with a * The Auth (Authorization) screen allows - e -
indicates either an offline the definition of up to 7 authorization "File™ simulator
condition or that the AK-SMis  types. Translation Tool

waiting for a fresh update
from the device

Download Report
Log Off

Legacy I/0O type is used to set
legacy supported devices

Location: |» Configuration [ System

System | Auth Levels. | Users | Licensing | System Report | Files

¥

The Auth (Authorization) Levels tab allows the definition of up to
7 authorization types. Custom authorization types can be
configured with certain system privileges / access. In the
example below, 4 auth levels have been defined (factory setting
is 3). Level 1 (Supervisor) cannot have the settings changed. To
change the level of access of other auth levels, navigate to the
desired line and select from the Authorization pop up dialog box.
As factory standard, 3 levels are predefined (Supervisor, Service,
Daily User), the service and daily user levels can be changed as
required.

Location: |» Configuration [¢ System

System | Auth Levels | Users [ Licensing | System Report | Fies | Secret |
To add/delete auth levels select the ‘Number of
.}  Number of suthorization types . authorization types’ line (max 7 levels)
Level 1 Supervisor ~—— The Supervisor name can be changed but the level
Settings a1l of access / privileges are factory set.
L Level 2 Service
& Settings Change
W Level 3 Daily User
& Settings Change
T panfoss cuscom  —— Adding new auth levels allows new users to have
— specific access to key system areas. Once new auth
o ettings Change

types have been created, enter custom name and define
level of access by selecting the Settings line (Authoriza-
tion pop up box will appear)

26 User Guide Lit.no. USCO.PI.R1.E9.02 © Danfoss 2018-02 AK-SM 800



The following areas of authorization are available;

Configuration
System: Access to the System tab

Authorization: Access to the Authorization tab
Refrigeration: Access to Refrigeration configuration
HVAC: Access to HVAC configuration

Lighting: Access to Lighting configuration
Miscellaneous: Access to Misc configuration
Schedules: Access to Schedule configuration
Calculations: Access to Calculations configuration

Manual Operation (seen under Service tab in device detail

page)

Refrigeration: Allow user to perform the following operations
on Danfoss case controllers ;

Main Switch, Defrost, Cleaning, Lights, Night Setback, Shutdown
HVAC: Allow user to perform the following operations to Relay,
Inputs & sensor overrides

Lighting: Allow user to perform the following operations
-override relay

Miscellaneous: Allow user to perform the following operations
-override relay, sensor inputs

Alarms

Configuration: Allow user to configure alarms
Routing: Access to the alarm routing
Acknowledge: Allow user to acknowledge
Clear: Allow user to clear alarms

Log: Allow user to set alarm level to log

Other

Main Menu: Allow user to access main menu
Device History: Allow user to access device history
Use Menu: Allow access to Menu function

Use USB: Allow use of USB flash

Rescan Network: Allow user to rescan network

Location: |» Configuration [+ System

System | Auth Levels | Users | Licensing | System Report | Files

Users tab

The next tab (user tab) allows the definition of up to 20 users. A
custom name and password can be given for each user. The
appropriate level (defined in Auth Level tab) can be assigned to
each user. The AK-SM always maintains a single user in the
system profile and this level is factory set to the Supervisor level.
To add users simply enter the required value in the ‘number of
users’ line. The Browser language line reflects what language will
be displayed in the web browser upon this user logging on [via
browser access].

Location: |» Configuration [¢ System

System | Auth Levels | Users | Licensing | System Report | Files | Secret |

‘Ld  Number of users 2

“d  Taser 1 Supervisor

& Password 12345
Level Supervisor

& Browser language English

& TUser 2 Andrew

& Pazaword Raven

& Lewvel Danfoss Custom

& Browser language English

L Press to remove user

[ & setting - settings

Select New Value

Configuration Manual Operation  Alarms Other

O System B Refrigeration O Configuration [ Main history

[ Authorization E HVAC O Routing E Device history
L] Refrigeration  [] Lighting ¥ Acknowledge [¥] Use Menu

[ Hvac [ miscelianeous [¥] Clear ™ use uss

(| Lighting O Log ] Rescan Network
[[] Miscellaneous

[[] schedules

[[] caleulations

OK J l Cancel

To add users select the ‘Number of users’ and enter
required number

Enter custom name, password and auth level for
user.

~ Browser Language: This defines the language that

will be displayed when the user log on via the web
browser access.
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4 Communication

Location: |+ Configuration

| Time | System | Comm | Alarms | Control | Network Nodes | History

The Comm (Communications) screen allows for IP network
settings to be configured. Follow the question lines on the screen
to configure your AK-SM according to site requirements. Any
changes in IP configuration will require an AK-SM system reset.

Select ‘Yes' if a DNS service is to be used. Prefered host

name can be entered if setup in router config
Select "Yes' if AK-SM is to be connected to a DHCP server

Location: |» Configuration
Time | System | comm | Alarms | Control [ Networkodes | History | Save Database
Comm
Name Value
Press to reset this unit
Internet Yes
NOTE: Reset unit after making changes!
Use DNS Yes
Use DHCP Yes
Use IP address as backup
if DHCP fails No
Master IP Address
Preferred Hostname Yes
Master Node Name
No of Ext. Internet o
Web Server Port B0
FTP Server Port 21
FTP Data Port 20
Network timing support No
5 Alarms

Location: | Configuration

Select yes and manually enter the IP address that the
AK-SM will use if DHCP fails.

Master IP address - if using multiple AK-SM controllers in
a host network, enter the Master (unit address 0) IP
address

Internet IP address - Specify public IP address which is
used to contact your AK-SM via an Internet based

___ connection. Factory web (HTTP) portis 80 & FTP port is
20 and 21, both can be changed to suit your network
application.
If your network supports NTP, select ‘yes’ to the
question ‘Network timing support?’

| Time | Sy=stem | Comm | Alarms | Control | MNetwork Nodes | History

The Alarms screen has a sub set of screen [Connections, Service, Alarm Routing, Relays, System, /0 Comm]. Go through each sub tab to

ensure all areas are correctly configured as per site requirements.

Location: | Configuration [+ Alarms

Connections | Service | Alarm Routing | Relays | Syls,tem | I'0 Comm |

Define the number of
connections (typically
network should be selected),
then select the connection
type [e-mail, Remote (Danfoss
Retail Care), XML)

The service tab is designed to
allow test alarms to be
generated. There is also an
auto alarm test that can either
be on a scheduled or repeated
basis.

The AK-SM utilizes an
Alarm Action Matrix that
allows a high degree of
flexibility for various
alarm routing options.
At the heart of the alarm
configuration is the
‘Alarm Routing’ page,
where different routing
options can be defined,
along with time delays
and alarm output stop
conditions.

AK-SM system
based alarm
conditions
should be set
under the
System tab.

If the alarm output
includes relay(s) the
Relays tab should be
accessed to configure
the board & point
address for these relays

If Controllers (Danfoss Evap &
Pack, Power meters) and, I/0
has been used in the control
configuration (Lighting, HVAC,
Refrigeration etc.), these
devices can be seen under the
1/0 Comm tab.
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Connections screen - Define the number of connections, then
select the connection type. Your AK-SM can offer the following

alarm IP based alarm output;

e-mail, Remote (Danfoss Electronic delivered services) and XML.
Depending on your configuration the screen will reflect the
required inputs in order to satisfy the output. In order for any
alarms to be routed out of your AK-SM please ensure a schedule is
configured. Failure to set a schedule will inhibit any alarm output.

To configure a netwrok connection select
~'Number of network connections’

Ensure a schedule is defined to allow alarm

Location: |» Configuration [» Alarms
Connections | Service | Alarm Routing | Relays | System | 'O Comm |
Connections
Name Value
Number of network connections 1
Network Connection 1 .
I 7 (¢! | Femte [
Name
Address
Date MM,/DDSYY
Lang English
Time 24 Hour
Port 3001 !
Delay 5 min
Schedule 1 standard _ouput
From 00:00
To 00:00
Days SMTWRFA
Holidays 12345678
schedule 2 Mot Used

Example of e-mail configuration

Location: |» Configuration [» Alarms

Connections | Service | Alarm Routing | Relays | System | IO Comm

Use authentication
User name
Password

Send To
1
2
3

Reply To

Send abbreviated alarm message

Connections
Mame Value
Mumber of network connections 1
Metwork Connection 1
Type E-Mail
E-Mail Configuration
Server
Type Name
Name smtp.danfoss. net

Yes
yvour value here..

vour password

andrewamytest. com
dave@mytest. com

anyadress (mytest. com
No

Enter valid server name (or IP) for e-mail server
If your e-mail service requires user authoriza-
tion, enter user name and password

Note!

SSL is not supported

Send to: Add the e-mail address for intended
recipients

Reply to: YA mandatory field that must
have a valid entry (address with same domain
name). An abbreviated message would have
reduced text in the alarm message

Date MM,/DD/YY
Lana Enalish Configure a schedule to enable the alarm
Time 24 Hour e-mail output
Port 25
Schedule 1 Standard
From 00:00
= ) 3G Wireless routers
3G technology offers many benefits over standard dial up
Days SMTWRFA . s .
hotsd 2345678 connections. Utilizing a 3G connection the full range of AK-SM
oridays services can be used, including web browser, and RMT. Where
Schedule 2 Not Used Internet / Intranet connection is not available, Danfoss recom-
mends considering 3G as a means of offering IP connectivity.
Please consult your local Danfoss sales office with regard to 3G
connectivity.
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Service tab

‘ Location: |» Configuration |+ Alarms

| Connections | Service | Alarm Routing | Relays | System | WO Comm

Use the service screen to send test alarms. You may configure the
alarm type and alarm action logic (1-8). In addition, scheduled or
repeat test alarms can be configured on this screen. The internal
alarm relay cam also be tested from this screen.

Location: |- Configuration |- Alarms

Connections | Service | Alarm Routing | Relays | System | ffine |

e System Test Alarm Normal

wd Action &
Press to send test alarm now

W Ruto Test None

¢ Suspend alarm generation o

e Press to clear the alarm log

C4 Press to delete alarm configuration

Relay B
Relay B
Relay €

Internal relay

GO TE

Internal relay optiocn Energized with alarms

RH(2) Gemeric Device

Wl Send alarm route clear Ne

Enabling this will cause an IO scan

‘Version VG08_021 introduces a new user option for the internal
alarm relay. If using the internal alarm relay please validate correct
setting for your application’

Routing tab

Location: |» Configuration |+ Alarms

| Connections | Service | Alarm Routing | Relays | System | 'O Comm

The AK-SM utilizes an Alarm Action Matrix that allows a high
degree of flexibility for various alarm routing options. At the heart
of the alarm configuration is the ‘Alarm Routing’ page, where dif-
ferent routing options can be defined, along with time delays and
alarm output stop conditions.

The central alarm action matrix allows various output options
(known as alarm actions) and alarm handling configuration to be
centrally assigned. Once the alarm action matrix has been
defined, any controller or I/O point can be given an alarm action
number. The alarm action number corresponds to the appropri-
ate output. (as defined in the alarm routing page). Alarm output
options include;

- 5 external (AK 1/0) relay outputs

+ Local AK-SM buzzer

« Local AK-SM front LED

« Internal alarm relay

+ 2 Network connections

+ 6 IP / e-mail addresses (3 per alarm receiver)

The following example can be seen as a guide to configuring your
AK-SM alarm logic options;

Disabled = No alarms will activate on this point

Log Only = When an alarm occurs on this alarm point it will only
register in the AK-SM alarm log - no physical alarm output
Normal = When alarm is active the output will be sent once
(alarm may get re-triggered if the stop condition is set for repeat)
Severe = When alarm is active the output will get re-sent every
XX min

Critical = Same as Severe but with separate re-trigger time -
when alarm is active the output will get re-sent every xx min
Delete = Removes any applied alarm settings

Select Alarm Action type (defined under Alarm
routing)

Auto Test:
Scheduled: Configure days & time for test alarm
Repeated: Configure interval time for test alarm

Suspend alarms generation (suspend All alarms in the
system from being sent): Set time period (min/Hrs) to
stop alarms being sent

Any relays configured for alarm output can be forced
on / off for testing purposes.

Remember to leave in Auto position after
! testing

The line item AK(2) Generic Device -’ Send alarm route clear’ is
used, to clear the alarm route in ALL connected Ak2 controllers
and is required if the AK2 controller was connected to another
Danfoss system prior to getting connected to the AK-SM800
series (i.e. AKA Gateway/SM720).

Change the parameter to YES and a scan will be initiated, the
alarm route in AK2 will be reset, and your AK2 devcie(s) will now
have valid alarm routing.
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To configure an alarm action, navigate to the required output line
(I.E. Relay A) and press enter. The resulting screen allows the
configuration of the alarm actions, any pre delays, duration times
and stop conditions. The results of this configuration will be
shown in the alarm routing page.

Alarm Actions (1-8)

Up to 8 alarm actions can be defined. Each alarm action can have multiple outputs, making
the AK-SM alarm output options very flexible. ‘Look down’ each alarm action number column
Component Column (alarm output) and any associated outputs will be seen in the left hand column

Select from the options seen in this Delay
column; Once an alarm action is defined the
+ Relay A-E 12345678 DelDurStop associated time delay for the action can be
« FrontLED set. This delay is in addition to any delay
< L B :
+  Buzzer 3:::5@ R already defined in any controller (i.e. EKC) or
+ Int.Relay Relay C monitoring points (i.e. 1/0) defined in the
« Network 1 Y R system.
Relay D
+ Network 2 S EE G aEE
Relay E .
FrontLED - --f---- Duration .
Buzzer I R A duration time is available when either
Int.Relay  _ _ _ y Time or Time/Repeat are selected as stop
Phone 1 conditions. The duration setting defines
............ the length of time the alarm output will be
Stop active for (irrespective if the alarm is still

The stop condition defines when the alarm output will stop or return to configured
position. The following definitions apply;

Time = Stop on time (set under duration)

Ack = Stop on alarm being acknowledged

Clear = Stop when alarm clears

Time/Rep = Stop after time delay but repeat if alarm is still active

Ack/Rep = Stop after alarm is acknowledged. If alarm still

active after acknowledge repeat alarm action (repeat

Alarm Actions (1-8)

active or acknowledged or not)

Available in second or minute selections. 0
Sec/Min duration will result in the alarm
output remaining off.

Min =0 Sec/Min

Max =99 Sec/Min

Custom text that better Each alarm action can have multiple relays, IP address, etc assigned

reflects the alarm relays
can be entered.

Location: |» Configuration |» Alarms

Connections | Service | Alarm Routing | Relays | System | UO Comm

Use the ‘component i
Alarm Routing

name display’ to toggle ..

value

between custom text & — comenent nane dizpiay
factory name (Relay A,
Relay B...)

Component

Relay A
Alarm output options Relay &
Relay C
. Relay D
Select the appropriate Rty €
‘component’ (i.e relay, Front LED

network) and configure || %=

Int. relay

by double clicking on el &
the appropriate line Network 2

Repeat delay after stop

Send critical alarms, every

Send severe alarms, every

Ttems

Action

Del Dur Stop  —— De|ay5 & Stop conditions

12345678

--- Clear

- Ack Set pre delay, duration and
i/t stop conditions (for each

,,,,,,,,,,, alarm output selection)

1440 min
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Example configuration
This example will describe the steps to configure an alarm
actions. Alarm action 1 will be defined according to the follow-

ing;

«  Relay A should trigger after a 10 second pre delay. This relay
will energize any time and will only reset when the alarm
clears.

»  The Front LED should activate (de-activate LED when alarm
clears)

o The Buzzer should only activate during the Day (Buzzer
stops when alarm is Acknowledged)

«  Alarm message should also be sent out via e-mail

The above alarm outputs are associated with action 1 - ‘look

down’ the alarm action 1 column and the relevant outputs can be
seen in the left of the page.

To define the alarm output options navigate down the page and
double click the relevant line.

This opens another page that allows the configuration for that
output to be set. In the example below Relay Aand the i

‘Look down’ Alarm action 1 column

Buzzer can be seen. Follow the same process for the Name

Value

Component name display

other outputs. For e-mail output, navigate to the
Network 1 line and press enter. Here, set the action,
time delay & stop conditions. (The actual e-mail

Component

Ttems

Action  Del Dur Stop
12345678

configuration is done in the Alarm ‘Connections’ page).—| &

Relay B
Relay €

The results of the alarm output configuration can Relay D
be seen in the central Alarm Routing page. Follow Relay £
this process for other actions. o 0

T — im  10m Time/Rep

Buzzer

nt. rela
Relay A Configuration page ot

Network 2
Repeat delay after stop
Alarm Routing .
Send critical alarms, every

Relay A Send severe alarms, every

Name Value

Usage Relay A
Action 1 Enabled
Action 2 Not selected
Action 3 Not selected
Action 4 Not selected
Action 5 Not selected
Action 6 Not selected
Action 7 Not selected
Action 8 Not selected
Delay 10

Units seconds

Stop Clear

Action settings:

Once in the actual output page, navigate through the lines and
set the relevant Action. Each action can have the following
settings;

Not Selected: No action

Enabled: Will enable this output action (any time of day)
Day: Enable this output during day status (based on store
opening times (Configuration->Time)

Night: Enable this output during night status (based on time
outside of store opening times (Configuration->Time)

Delay, Units & Stop settings:

To complete the output configuration set the time delay,
units & stop conditions should be set. Stop conditions;

Time = Stop on time (set under duration)

Ack = Stop on alarm being acknowledged

Clear = Stop when alarm clears

Time/Rep = Stop after time delay but repeat if alarm is still active
Ack/Rep = Stop after alarm is acknowledged. If alarm still active
active after acknowledge repeat

Alarm Routing

1440 min

Buzzer

Name

Value

Usage
Action 1
Action 2
Action 3
Action 4
action 5
Action &
Action 7
Action 8
Delay

Units

Stop

Buzzer
Day

Not selected
Not selected
Not selected
Not selected
Not selected
Not selected
Not selected
0

minutes

Ack
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Relay tab

|Location: » Configuration |+ Alarms

| Connections | Service | Alarm Routing | Relays | System | 'O Comm

If the alarm output includes relay(s) the Relays tab should be

accessed to configure the board & point address for these relays.

The example below shows relay A & C, with the associated (AK
1/0) board & point address.

Relays
Name Value
Relay A Relay A
Address 01-1.1
Type N-Open
Relay C Relay C
Address 01-1.2
Type N-Open
System tab
| Location: |+ Configuration |» Alarms
| Connections | Service | Alarm Routing | Relays | System | 'O Comm
AK-SM system based alarm conditions should be set under the
System tab. The alarms seen in this page are factory set but can
be changed as per site requirements. Navigate down each line
and configure (pressing the enter key) as required. The following
items can be seen and changed under the System tab;
1/0 Network Fail: Alarm if communications to AK I/O fails
Flash Memory fail: Alarm if AK-SM system memory fails
Database Cleared: Alarm if AK-SM database is cleared
File Error: Alarm if critical files do not load / not present on
AK-SM system (I.E. Device list missing)
Alarm send fail: Alarm if any active alarms were unable to be
sent out
NTP Failure: Alarm if the network time protocol fails
Host Comm: Alarm If host communication fails
Host Count: Alarm if one or more AK-SM units disconnect from
host netwok
Ram Disk Full: Alert alarm if Ram is getting full (due to EDF files)
System
Name Value
Host Comm error Normal
Action 1
Host count error Normal
Action 1
I/0 Network fail Normal
Action 1
Flash memory fail Normal
Action 1
Database Cleared Normal
Action 1
File Error Normal
Action 1
Alarm send failed Log Only
Low battery Critical
Action i
NTP Failure Log Only
RAM disk full Normal
Action 1 1

— Enter the AK /O board & point location for the

relay(s)

Select N-Open / N-Closed as required

Factory settings can be changed as per customer
requirements.

Alarm level & Actions can be changed
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1/0 Comm tab

Location: | Configuration |+ Alarms

| Connections | Service: | Alarm Routing | Relays | System | I'0 Comm

If Controllers (Danfoss Evap & Pack, Power meters) and, I/O has
been used in the control configuration (Lighting, HVAC, Refrigera-
tion etc.), these devices can be seen under the I/O Comm tab.

The I/0 Comm tab allows any offline communication alarms to be
configured. The example below shows an evaporator controller
(address 1) with the alarm level set to ‘Normal’ & alarm action “1".
These factory settings can be changed in this page.

Any AK 1/0 points used in the AK-SM system can be found on this
page, with the associated alarm level and actions set. The factory
settings can be changed as required.

Location: |» Configuration |» Alarms |» 1/0 Comm

Controllers | AK-CM | Calculations. | Other |

Value

Normal

Normal

Normal

Normal

Normal

Normal

Controllers
Name
Type Address Status Alarm

GN 1 online
Action 1
GN 2 online
Action 1
GN 3 online
Action 1
GN 4 online
Action 1
GN 5 online
Action 1
GN 6 online
Action 1
-~ - Anlinn

Calculations & Other

If any calculations have been defined in the AK-SM
system, alarms can be associated with these. Use
the Calculations tab to set appropriate alarm levels
and actions.
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6 Control tab

The control tab is the central configuration page for your control
requirements. It lays out the different application areas and
allows the Commissioning Engineer to define what applications
are on site. Once the application areas are defined on this page,
more detailed commissioning is done in the dedicated applica-
tion tabs (covered in following section). Note that depending on
your license version, different applications may be visable (or not).
Please also note that the SM provides the ability to configure
centralized or de-centralized control. Centralized control is
where your SM has the control logic built in and uses Danfoss I/0
to provide refrigeration control. De-centralized is the control
method via the use of Danfoss Pack and case controllers H

For de-centralized control, ensure the control type is ‘
set to your required controller type (via drop down
menu)

Location: | configuration | Centrol

For centralized control, ensure the control type is set to
IO (input/Output). This alerts the SM that you wish to
use Danfoss Board and Point configuration for your
refrigeration application

Control | Refrgeration | wise | Eneroy | Leak | overnce | Liont | Hvac | De-centra"zed centralized Refrigeration
Contrel Dewpoint method Calc Dewpt
Nane = el Humidity sensor to use Inside RH 1
Show only scanned devices Mo
Refrigeration Number of racks/packs 1
ity coor 10 v e s Rack (1) AK-T/0
Number of racks/packs 1 2 stage system No
AK-PC730-021x 080Z0118 1
Number of drives 0 Mo of suction groups 5
Number of circuits o PaCk & Case RaCk I/O Condenser type Air cooled
Show only scanned devices: Number of Racks /Packs (max 12):
Select ‘yes’ if your controller devices are already on the Enter the required amount of suction groups.

network, with valid addresses and connected to the
AK-SM. By setting to ‘yes’ and after a network scan
(covered in next section) only discovered devices will be
shown in the drop down boxes. If your controllers are not
yet on the network, keep this selection to no.

Location: |» Configuration [ Control

Control | Refrigeration | Misc | Energy | Leak | Overri | Light | HWVALC |
Control

Mame Value
Show only scanned devices No

Refrigeration

Dewpoint method Calc Dewpt
Humidity sensor to use Inside RH 1
Number of racks/packs 1
Rack (&) AK-I/0
2 stage system No

No of suction groups

Condenser type None

HVAC

Number of HVAC units 0
Lighting

Number of 1ighting zones 1]
Misc

No. of relay outputs 0

No. of sensor inputs o

No. of on/off inputs ]

No. of wariable outputs ]
Energy

Number of meters o
Leak

Number of leak detectors o
Manager's Override

Number of overrides 1

Rack type (Use /0 selection for centralized
control, select controller type if using de-cen-
tralized)

L’.? Setting - Rack (A)

Select the New Value

AKD
Ne compresser

AK-CHB50-010x (08020131) sfw 1.00 thru 1.08
AK-CHBS0-010x (0B0Z0132) shw 1.00 thru 1.08
AK-CHES0-011x (08020131} shw 110 thru 1.19

AK_CHASN_N 1w MANZNA22Y <hus 110 thes 1 18

AK 1O = built in control via AK 1/0

No Compressor = No Compressor control
Device selection = select required controller
Note: Variable speed drive can be selected as a
pack controller.

Suction groups (Suction group or Evaporator
ontrol)

Add your required quantity of suctions groups
(centralized logic) OR enter how many evapora-
tor controls are available under your Pack
(de-centralized)

Note: suction group / evap configuration is then
done under the Refrigeration tab
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The following screen shots below represent an example of
de-centralized configuration (Pack and Case control).

The AK-SM has been configured for two pack controllers (AK-PC
730 and the AK-PC 840), with 5 Evaporator controllers under each
pack. Selection for each Pack controller was made via the pop up
box that appears when the Rack line is double clicked.

Location: |» Configuration |» Control

Control | Refrigeration | Mise | Eneray | Leak | Liont | Hvac |

Number of racks/packs
Pack 1
Number of drives
Number of circuits
Pack 2

Number of drives

Once the Pack controllers have been defined and the number of
case controllers under each pack have been set, continue to the
Refrigeration tab for detailed configuration.

Location: || Configuration |» Control

‘ Control | Refrigeration | Misc [ Energy | Leak | Lignt [ Hvac |

|Location: \» Configuration |» Control |» Refrigeration

| Rack | Suction | Circuts | Condenser | Drives | Railtieat | Addresses | Schedues |

First, navigate to the ‘Address’ tab. Enter a valid network address,
corresponding to the address already set in the field controllers.

Note: If your field controllers have already been configured with
the relevant parameters set, you may wish to perform an ‘Upload’.
This function forces the AK-SM to pull back the controller settings
and thus synchronize the AK-SM database. Only use the ‘Down-
load’ function if you have finished controller configuration on the
AK-SM and you wish then to send these settings ‘down’ to the
controller.

A one click option for this (upload/download) can be found under
the Configuration->Network Nodes tab

Location: |» Configuration |» Control |» Refrigeration |» Addresses

Controllers | Relays ‘ Sensars. ‘ On/0ff Inputs | Variable Outputs | WLT |

Control
Name Value
Show only scanned devices No
Refrigeration
Dewpoint method Calc Dewpt
Humidity sensor to use Inside RH 1

2

AK-PC730-020x 080Z0119

a
5

Double click to select your
required Pack device

AK-PC840-023x 080Z0115

o

Gontrollers

Name value

Pack 1 AK-PC730-020x Pack 1
Address o

Download
Upload

My custom name not cfg _ My custom name
Address o
Download
Upload
meat case not cfg meat case
Address o
DownToad
Upload
T&A Case not cfg T&A Case
Address o
Download
upload

Circuit AA4 not cfa

Circuit Aad

Set a custom name for your control devices

Enter address that matches the physical
address in the pack and case controllers

@ See above note about Download / Upload
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Once all the addresses and custom naming is complete escape
out of the addresses menu and navigate to the ‘Suction’ tab. This
will allow for configuration of the Pack Controller(s). Use the drop
down (Suction) menu to access each Pack controller and the
corresponding menus. Please note that any online controller
devices will invoke a dialog box which asks if you wish to retrieve
the data from this controller. This dialog box is intended to direct
the choice of either uploading data from a controller (overwriting
any previous settings held in the AK-SM database) or not. If you
have existing controllers on the network which have already been

configured, choose the upload option (this need only be done
once for each controller you view).

Location: |- Configuration |» Control |» Refrigeration |» Suction

Suction | Copy | Upioad | Downioad [ import 51 [ import 01 | ExtCig [ Alarms | Alarm Select

I Suction 1 | - | [ Summary

[+] suction

Location: |» Configuration |+ Contrel |» Refrigeration |» Suction

Controller menu selection. Use
this drop down list to access the
different controller menus.

Controller parameters, to modify or
change double click line and press the
enter key. The new value will be sent to
the controller*

*Controller must be online

*Some controller types require the main
switch (R12 parameter) to be off before
certain changes can be made

Suction | Copy ‘ Upload ‘ Downlead | Import SI ‘ import O | Ext Cig | Alarms ‘ Alarm Select

[_suction 1 [~] [ summary [] suction

Mame Value
Name Pack 1
Suction Optimization No
Suction I.D Suction
User file None
Evap shutdown when injection off No

= Main switch off

* Cap. control mode 0: MAN
* Manual capacity % [

* Po Reference mode 0:Ref+Niteoffset
* Po Setpoint -112.0 °F
= ++Zone delay s 0 sec
= +Zone delay s 0 sec
= +Zone band K 0.2 °F
“ Neutral zone K 0.0 °F
= -Zone band K 0.2 °F
= _Zone delay s 0 sec
* --Zone delay s 0 sec
= Kp Po 0.1

G When to use Upload / Download function:

The AK-SM holds a database in which all the system configuration
is held. This includes any actual controller devices connected or
just devices that have been selected ready for configuration. Itis
important to recognise when to perform an upload or download
function so that any preset configuration is not overwritten by
automatic upload by the AK-SM.

Upload

This function may be required where the case and pack control-
lers have already been configured and all parameters are set
according to customer specifications. In this instance the need is
to typically perform an upload function, thus updating the AK-SM
database to fully reflect the controllers commissioned settings.
Once this has been done, changes to the controller settings can
be done directly from the AK-SM.

Download

The opposite to this would be where the controller devices have
not been set per customer specification and the AK-SM should be
used as the commissioning tool or window into the controllers.
By navigating through all the controller screens in the AK-SM it is
possible to configure the controller parameters and then send
these setting to the connected controllers via the download
function.

AK-SM 800 User Guide Lit.no. USCO.PI.R1.E9.02 © Danfoss 2018-02

37



Copy function

Location: | Configuration |» Control |- Refrigeration [ Suction

Suction | Copy | Upload | Download | import 51 | import 01 | Extcig | Alarms | Alarm Seiect

[ Sucl |'| [ Summary

To aid the commissioning process, the AK-SM offers a settings
copy function which can be used to copy one device settings and
alarm configuration to other (similar) device(s). This function
works when copying settings to and from same controller version
/ type devices. The procedure described below is one example of
the copy /paste function.

[~] Suction

Use the Copy tab to open the copy page, where any same
controller type devices can be copied to. The actual device page
will act as the copy base, so ensure the correct circuit is selected
(in the drop down list). Select all or individual controllers that
will be copied to, then press the copy to line.

G The copy function copies controller parameters etc from
once device to the AK-SM database, to complete the
operation the (copied) settings need to be downloaded to
the required controllers.

The Global download function can be seen under the
Network Nodes -> Download section

Import SI | Ol function

Location: | Configuration |[» Control |» Refrigeration |» Suction

Suction | Copy | Upload | Download | importSi | import 01 | Extcig | Alarms | Alarm Sefect

| *] [ summary F Suction

Use the Import Sl (Sensor Input) and Import Ol (On/Iff) function
to gain access to ‘generic’ controller (Evap & Pack) parameters

that are normally not accessible for alarm / logging / Boolean use.
This function can be used to alarm on specific parameters not in
the factory alarm list and / or can be used to import controller
parameters in the Boolean logic calculator. Up to sixteen points
can be selected per controller. This function extends the flexibility
of controller support in the AK-SM and opens up the generic
controllers parameter list for more customer specific needs. The
following steps highlight the procedure in ‘Importing’

[ suction 1

From the import page(s) double click an import line to present

a pop up box that shows all available parameters. Select the
parameter that you wish to ‘import’ from the controller (you may
give it a custom name).

In the example below, the parameter Po Setpoint has been
selected. This parameter can now be seen in the miscellaneous
calculator.

Extended Config function

Location: | Configuration |5 Control |» Refrigeration |» Suction

Suction | Copy | Upload | Download | import i | import 01 | Extcig | Alarms | Alarm Select
I

Extended configuration (changing what parameter is seen in the
System View, Dashboard & Device detail status)

Using the extended configuration tab the factory standard

parameter that is used for ‘System View’ status can be changed.
This feature is useful in giving the end user more flexibility in

I Suction 1 ‘ - | [ Summary

showing the relevant sensor at the system and device detail views.

By changing the overview value the AK-SM will then display the
new selected parameter or status in the system view, Dashboard
and device detail pages.

Location: |- Configuration |» Control |» Refrigeration |» Suction

suction | Copy | upioad | pownioaa | import 51 | mport ol [ Extcig | Alams [ aem sekect

[ suction 1 [~] [(summary [~] import si

Name. value
Import #1 001:1 Po Setpoint
Name 001:1 Po Setpoi

Type Temperature
Import #2 Not configured
Import #3 Not configured
Import 24
Import #5

Not configured
Not configured
Import #6 Not configured
Import 27

Import #8

Not configured

Not configured

Important note:

Dependent on the load of the system it can take up to a minute,
before the imported value can used in e.g. a calculation for further
use.

If the import of a value is basis for a secure operation we strongly
recommend to find other ways to secure the system.

38 User Guide

Lit.no. USCO.PI.R1.E9.02 © Danfoss

2018-02 AK-SM 800



Alarms and Alarm Select

Location: |» Configuration |» Control |+ Refrigeration |» Suction

Suction | Copy | Upload | Download | mport 51 | import 01 [ Ext Crg [ Alarms | Alarm Select

[ Suction 1 ‘ - ‘ I Summary | - | Suction

Use the Alarm tab to define the alarm actions associated with this
device. Use the Alarm select tab to select up to 300 alarm points
(max 300 per AK-PC controller)

Configuration -> HISTORY

The AK-SM history section allows the collection and recording of
control parameters, values and status. The central history
function allows up to 600 ‘points’ to be configured, a point being
a temperature, pressure, status, relay, etc. The collection of
history allows further analysis using the AK-SM or remote web
browser, where a graphical representation of this data can be
made.

To configure history, navigate to the Setup tab (Configuration-
>History). The following setup lines are visible;

Auto Configure History: Use this function to auto select typical
points needed for logging (the AK-SM will select key points in the
Refrigeration, HVAC, Lighting and Misc control areas. Manual
configuration can be done to override these selections or add
more as required.

Clear History Configuration: Use this function to clear history
configuration (points selected for history & the frequency of
samples)

Clear History log: Use this function to clear stored history in the
AK-SM

Start / Suspend History: Once the relevant points have been
selected for history collection (using either the Auto history,
manual or a combination of both) press this line to Start the
collection. Press again to Stop collection

Status: Displays the current status of history collection (Collect-
ing or Suspended)

No of Configured datapoints: Displays the number of config-
ured history points (max 600)

Location: |» Configuration |» History

sewp | Controlers | Relays | sensors | onioft inputs | variabie outputs | otner |

Warning !
A change of the log interval will delete all previous logs of that
chosen data point.

Note: Ensure the correct time & date are setin
! the AK-SM. Make sure the history collection
function is running to ensure the collection of
datapoints. Use the ‘Start History’ line and
check that the status reflects ‘Collecting’
When assigning history points to a controller
device a recommended max of 45 points per
device is allowed. Assigning more than 45
points per device will cause points not to

Setup

record log history

Name

Value

Auto Configure History
Clear History Configuration
Clear History Log

Start History

Status
No. of Configured Datapoints
Generic
Sensor Inputs
On/0ff Inputs
Relay Outputs
Variable Outputs
Utility Meter
VLT

Other Datapoints

Auto Configure History

When selecting the auto configure history function
the AK-SM presents the option to select the history
collection sample rate.

Suspended

1 These can be later changed & modified under the

relevant history device type (Controllers/Relays/
Sensors/On/Off/Variable/Other)

Moo e o oo Reoe
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Configuration -> HISTORY

Controllers

If any controllers are configured for history collection, these can
be seen in the “Controllers’ tab. The example below shows a
evaporator controller with the various control groups accessible
via a drop down menu. Any auto history settings will be seen in
these controller group lists, manual configuration of any param-
eter can be done in this page.

Location: | Configuration |- History

Setup | Controllers | Relays | Sensors ‘ On/Off Inputs. | Variable Outputs. | Other |

Relays, Sensors, On/Off Inputs, Variable Outputs & Other
Depending on the defined control criteria, other points may be
viewed and modified under the respective tabs.

[ Pack 1 ‘ - | [ All parameters | - ‘ Controllers

Name Value
100: —— Ctrl. state 01 Min
100: ri2 Main Switch off
100: r28 SetPoint 01 Min
100: r29 Ref off
100: r30 RefMax off
100: r31 RefMin off
100: r32 Adjust Pc off
100: r33 Ctrl. mode off
100: r56 Min tm K off
100: --- Reqg. Cap % 0l Min
100: re4 Heat SP off
100: r65 Ref.Ramp K/m off
100: re8 ExtRefMax off
100: r69 ExtRefMin off
100: r72 Adiust 57 off

Navigate and select appropriate points for
history collection, via the drop down menu
selector. Double click a required line, a pop up
selection box allows the choice of sample rates;
1,2,10,30 mins

1Hr
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Service Tool Support

Your AK-SM supports the Danfoss Service Tool (version 3.23 and
higher). The Service Tool (CT) must be connected via an IP
interface. Once an connection is established the ST will show the
AK-SM and all AK2 platform devices. Note that non AK2 platform
based devices will not show up in the ST device list.

When creating a new connection in your ST make sure you select

TCP/IP channel. ST N
Assuming the factory default user name and password, enter Site name AK-SMESD
Supervisor for the Destination name Site location
12345 for the Pass code Site type
Destination name Supervisor
Pass code 12345
Channel TCRIFP
IP address 010035004 174
TCF port 1041
QK Cancel

wersion Mo.: 8T 2.21
36 Dec 2012

0

Service Tool
AK-ST 500 M

ADA|

test jar ver 2.0 Build: 12.12.26

100

Once connected, navigate to your required controller in the
available list. Access to all AK2 parameters is available via this

connection.

AK-SM 800
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Master Control Functions

(Energy saving features, scheduling and load shedding
configuration)

This section will discuss rail heat control, schedules, HVAC, and
lighting. Please refer to this section when configuring more
advanced areas of your AK-SM.

Rail Heat

The AK-SM can be used to manage the energy output to the case
trim heaters (Rail Heat). There are different ways to approach

the solution to rail heat control, listed below are three main
possibilities.

1- Use a Night Setback Schedule
Many Danfoss controls have a function whereby the output to
the rail heat elements can be pulsed in a percentage of time
ratio. If set in the controller, the night setback signal from the
AK-SM will allow the controller to vary the output depending
on the time period. Consult specific controller manual for
more details

2 - Use AK I/O relays to control rail heater connections
(using ‘Calculated’ or physical Dew point)
By means of utilizing temperature and relative humidity
sensors the AK-SM can calculate the relative Dew point. Based
on this Dew point reference and against a set point the output
to the rail heat elements can be controlled. This represents
‘tighter’ control based on the calculated Dew point.

w
1

Use Adaptive Rail heat control

Adaptive rail heat is a feature that groups together a
collection of compatible evaporator controllers that receive
signals of the current calculated dew point from an installed
dew point / temperature sensor. The installed humidity /
temperature sensor connects to the AK-SM (via I/0) and the
resulting calculated dew point value is sent to the connected
evaporator controllers

Location: |» Configuration |[» Control |- Refrigeration

Rack | Suction | Circuits. | Condenser | Drives | Rail Heat | Addresses | Schedules |

Rail Heat

From the Control screen navigate to Refrigeration then Rail Heat
(Configuration->Refrigeration->Rail Heat)
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AK /0O relay method

Select’No’to the question line ‘Use Adaptive Rail heat'

Define how many relays will be used in the control of the rail heat

elements (max 30).

Cycle time - Used to determine what amount of time the relays

are energized, used in combination with the output percentage as

set in the Dew point setpoint.

Dewpoint method

- Calculated dewpoint (Using a combined temperature / humidity
sensor - type: EMHS3-1 is recommended. See below for wiring
example)

- Dewpoint (Utilize direct output from dewpoint sensor)

Selecting Use HVAC humidity to “yes” Rail heat dew point will be
calculated using Rail Temp and Inside RH sensor inputs. A Rail
hum point will not be generated by the SM800.

Selecting Use HVAC humidity to “no” Rail heat dew point will be
calculated using Rail Temp and Rail hum sensor inputs.

BACK PLATE
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s

ORANGE - Temp Out (1K PT Therm)

GREEN - Humidity Out (0-5VDC)

e
BLACK - Ground
RED - 12VDC*

u
a1 ?:
:
¥
g
¥
H
¥
:

]

i
0
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¥

]

¥

oo
E
aaf == =
A 0018t mmm TS 12V / 24V supply via /0 modules
3 J 0-5V Relative Humidity
L EikllekE] | E Temperature Sensor
& o

EMHS -3-1 Humidity Sensor (combined Humidity & Temperature):

Location: | Configuration b Control > Refrigeration 8.0 Example of Target Dewpoint & relay output % ratio
Ml&ml&m‘m‘m‘RailHeallmmm 7'0
RailHeat . T
Name value
Use adaptive rail heat No
Number of relays i
Cycle Time 1 min ]
Dewpoint method Calc Dewpt g
Use HVAC humidity No 2.0 &“
Rail Heat 1 Dewpoint > 3o0°Cc T T T T L ;
Dewpoint < -4.0 *C =
Duty Cycle = 100 % 8_
Duty Cycle < 0% ; |
9] |
e |
o] |
) |
Example: With a Dew point target range of -4.0 to 8.0°c and the Cycle -4.0 s I
time set for 10 minutes the following behavior will be true. I
At -4.0°c Dewpoint the relay output will be 0% 0% 90% 100%
At 8.0°c Dewpoint the relay output will be 100% (9 mins on)
At 2.0°c Dewpoint the relay output will be 50% of the cycle (0 mins (1 min off)
time (5 mins on, 5 mins off)
At 7.0°c Dewpoint the relay output will be 90% of the cycle
time (9 mins on, 1 min off)
Relay output percentage (based on cycle time
setting)
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Adaptive method (with compatible Danfoss evaporator
controllers)

Adaptive rail heat is a feature that groups together a collection
of compatible evaporator controllers that receive signals of

the current calculated dew point from an installed dew point /
temperature sensor. The installed humidity / temperature sensor
connects to the AK-SM (via 1/0) and the resulting calculated dew
point value is sent to the connected evaporator controllers. By
controlling rail heat according to the actual dew point measured
in the store, significant energy savings can be achieved. The
following section highlights how to configure active rail heat via
the Danfoss AK-CC 550 evaporator controller (which has the ability
to utilize calculated dew point over the communications bus).

Select‘Yes'to the question line ‘Use Adaptive Rail heat, and (in
this example) select‘Calculated Dewpoint’ as the dewpoint
method. Upon answering these questions the AK-SM will
automatically build sensor points to allow for the humidity and
temperature sensors to be defined. As the diagram below shows,
the EMHS3-1 sensor has humidity and temperature wired in to an
AK 1/0 module, the points at which these sensors are connected
can then be added under the sensor page (Configuration-
>Control->Refrigeration-Addresses)

Location: | Configuration |» Contrel | Refrigeration | Addresses
Controlers, | Relays | Sensors | OnOff nputs | Variable Outputs | VAT [ LP |
[Packi  [~] sensors
Name Value
Inside Temp Inside Temp
Address 00-0.0
Type PT1000
Outside Temp Outside Temp
Address 00-0.0
Inside RH 1 Inside RH 1
Address 00-0.0
When using the EMHS3-1 sensor the humidity & Tope
. s | R231 Hum Rail Hum
temperature output will be connected to AK /0. ==
Use the ‘Addresses’ tab to locate the sensor sub- ____| %" .
tab, where the appropriate board & point can be dress
set (in line with the physical connections on the
AK1/0)

AK 1/0 modules

EMHS3-1 Humidity &
_— Temperature sensor

H‘ Controller bus

>

Calculated Dew point
sent to controllers on bus

Rail Heat Relay

o e

Rail Heat Relay

o e
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For adaptive rail heat to function correctly ensure the AK-CC 550
controllers are set correctly. Review parameters 085, 086 and
087, as noted below. The screen image below highlights the AK-
CC 550 controller (Miscellanious menu), where parameter 085,
086 and 087 are set for rail heat control over the bus.

Locaion: . ontirston . Conio ). Refpration b Coits Rail heat settings in the AK-CC550

[ ] setup [copy [ Upond | cownosa | mpotsi | iportor | Exicra | Ams |  Da: . .
e T o 085 = Rail heat control (select option 2, pulse control with dew
ST i point function)

e s, 086=Dew Point MIN limit

N dated . 087 =Dew point Max limit

OB At a dew point which is equal to or lower than the value in 086, the
o o effect will be the value indicated in 088. In the area between the
s two dew point values the controller will manage the power to the
et o rail heat

e e Rail cycle %

* 001 DelayofOutp 5 sec

oz o o 100%

* 037 DI2 Config 0-Not used

T ;

088 Rail Min ON %

Schedules | | Dewpoint °C
(used in combination with Danfoss controllers) 086 DewP min lim 087 DewP max lim

Configuration->Control->Refrigeration->Schedules
Under the schedules section multiple schedules can be added
and configured according to your needs.

Enter the number of schedules required. The desired number of

schedules will be shown (in this example 3 schedules have been

requested). Initially each new schedule is set to disabled, move

the cursor to the required schedule line and press ‘Enter’. The

resulting page allows the definition of the schedule, the following

configuration settings can be made;

« Enable this schedule (ensure this is set to ‘'YES' to engage
schedule)

« Schedule usage (Choose from Case Lighting, Night Setback,
Shutdown, Defrost, Coord Defrost)

« Description (Add custom description for schedule)

+ Schedule control (Choose between Time, Digital, Time &
Digital, Time or Digital)

« Number of schedules (select the number of sub schedules
required)

. Start, Stop, Days and Holidays (Define the Start / Stop times,
days and holidays)

Location: |» Configuration |» Control |» Refrigeration Location: | Configuration |» Control |- Refrigeration |» Schedules
Rack | sucton [ creues | consenser | Drives | Raieat | adaresses | schedules = scneaues | Controlers
Schedules Case Lighting -
Name Value ey value
Make a selection Enable this schedule No
Press to enable all
ress to enable & Schedule usage Case Lighting
Press to disable all — s
Description Case Lighting
Schedule control Time
Num of schedules s
- . Num of schedules 1
Case Lighting Disabled
Night Setback Disabled Sched 1
Defrost Disabled start 04:00 A%
Schedule 4 Disabled Stop 12:00 a4
Schedule 5 Disabled CES AL
Holidays 12345678

Each schedule line will also reflect the current status
False = schedule not active
True = schedule is active
Disabled = Not Active (Enable in schedule setup page)
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The example screen below highlights the different areas of sched-
ule configuration, in this example the [Case Lights] schedule has
been set to start at 04:00AM until 01:00AM based on Time [AK-SM
time] or a Digital Input. For this example the Digital Input had
already been defined under the Miscellaneous ON/OFF section,
using AK 1/0 input 01-1.1. The schedule will now become true
(ON) if either the Digital switch is made OR the Time falls between
the set Start / Stop times.

The example also has active schedule days seen as -MTWRFA.
Sunday (S) has been deselected (-) therefore the schedule is only
relevant Monday -> Saturday. I.E. S= Sunday, M=Monday,
T=Tuesday, W=Wednesday, R=Thursday, F=Friday, A=Saturday.

After the schedule has been created the associated circuit [Evap]
controllers must be selected - do this via the Controllers tab.

¢ Note: Astart/stop time of 12:00AM - 12:00AM = always ON
[ ]

To associate controllers with the schedule,
use the Controllers tab

Location: | Configuration | Control |» Refrigeration | Schedules

Schedules | Controlers.

Set to YES to enable schedule

Use drop down box to TR i
select other schedules =

Schedule usage Case Lighting

or use ‘Prev’ ‘Next’ keys
on the local key pad

Case Lighting

Time or Digital
01-1.2 Schedule Input
1

04:30 A
01:00 AN
-HTWRFA

12345678

Navigate to the Controllers tab and any configured evaporator
controllers will be listed (if no controllers are listed make sure the
appropriate controller type is set, as defined in the main control
page). Navigate to the required controller and double click the
relevant line. This will toggle the controller ‘Selected’ or ‘Not
Selected’. Any controller set as ‘Selected’ will become part of the
schedule.

Once all configuration of the schedule is complete, navigate
back to the Schedules tab & select ‘Enable this schedule’ to YES

Location: | Ci i |» Control |» i i |\ Schedules

Schedules | Controllers
Case lighting [~] controllers

Name value
Make a selection

Press to select all

Press to deselect all
Circuit Aal Selected
Circuit Aa2 Selected
Circuit AA3 Not selected
Circuit Asq Selected
Circuit AA3 Not selected
Circuit Aa6 Not selected
Circuit AA7 Not selected
Circuit AAB Selected
Circuit AA9 Not selected
Circuit Aal0 Not selected

Press the enter key to select
the pre-defined ON/OFF input

Use the ‘Enter’ key to select or
not select any controller(s).
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For test or commissioning purpose or use of groups outside of the
programmed interval it’s possible to override the schedule.

In case this feature is needed, go to configuration -> control - re-
frigeration -> schedules and double click in the selected schedule
on the line “Press to turn on”

The status is changing from Auto to manual on.

Note: It is not possible to turn off and the feature is only available
for defrost and not for setback, shutdown or other features.

Location: | Configuration [ Control |[¢ Refrigeration

Rack | Suction | Circuits | Condenser | Drives [ RailHeat | Addresses | schedules

Make a selection

£ Press to enable all

L2 Press to disable all

‘_,u‘ Num of achedules 7

.ﬁ misc test Dizabled

e 550 Defrost 03/16/16 01:02
Group defrost Auto

e

Press to turn on

5

& 5

750 defrost 03716716 02:02
Group defrost Auto
X Press to turn on
£ 114 defrostc True
w 1st 10 for defrost 03714716 17:02
Group defraost huto
L] Press to turn on
w Shutdown test True
.ﬁ Misc test True
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Customized control

Select the Customized Control Schedule to allow your AK-SM800
to trigger on/off events based on user configured control trigger
such as a time schedule and/or a digital input. The Customized
Control Schedule is designed to switch a specific controller param-
eter to establish certain run conditions (only one parameter selec-
tion per control device must be selected). For example, a master
control parameter may be toggled for control purposes. The
customized control schedule can be used to control (on=1/0ff=0)
parameter, based on demand (digital input). In the example
below, the user defines a Danfoss AK 1/0 point as the digital input
‘source’and selects the required control parameter via the ‘select
device parameter’ question. As an option, an alarm or alert can be
configured upon schedule activation or on schedule de-activation
(Invert alarm option). An alarm action may be selected as well.

On the associated tab called ‘Controllers, those controllers which
hold the selected On/Off device parameter can be selected. Unse-
lect those controllers that should not be included in the custom-
ized control.

When the digital input is active, the AK-SM800 will broadcast

the value’1'to the selected controller(s), as defined in the ‘Select
device parameter’line and on the ‘Controllers’ tab. When the input
signal is de-active, the AK-SM800 broadcasts the value ‘0 to the
controller parameters - thus toggling on/off the selected param-
eter. With the setting ‘Master Control mode’set to ‘Enabled; the
parameter value is re-regularly broadcasted. Disabling this feature
prevents re-broadcasting more than 1 time even when the trigger
state condition remains ‘True’

Note: A customized control schedule is designed to action on

one parameter only. It is not possible to use multiple customized
control schedules on the same target controller. It is possible to
define one customized control and only controllers of the same
EDF file type may be selected. Since the customized control may
interact with a large network of field bus devices, appropriate time
must be allowed for the customized control to respond to a state
change in the selected Schedule control parameter. Upon loss of
network communication to the selected Schedule control, the cur-
rent schedule state will remain in its current position until network
communication is re-established (no default value).

Customized Control NEW!
Case Lighting

Night Setback

Shutdown

. Defrost
Select target devices once Coord Defrost

reference device is configured Adaptive Defrost

Time

Digital
Time and Digital
Time or Digital

OK Cancel

Schedules

Cosm "l Back | Home
Im;l scheduTes

| Enable this schedule Tes [

OK Cancel

Insert custom txt

escr” Flood Hode *—

o Schedule control Digital
01-1.3 Digital Input ixital input 01-1.3 Black Box input
N

Invert schedule input o
Master Control node Enabled
OK Cancel Belect device parameter A-CC550-011x --- Forced Cool
[Send alarn when schedule triggered Tes

Alarn Action

Select 'reference device and

1

Example...AK I/O Module

| select parameter

e
17 Ther 4ir Disabled
Reg Cond Disabled
Cutin Teap Disabled

“ %wmll';w glszgtej
-~ Catout Disabled

L vg% Bxhgr:m‘ul ]D)Isa:t!g

Possible to set an alarm (upon schedule trigger) - example for s ia Evonc
risk management for Device shut down / main switch selections! - Mol Setact

I Foreed Coon'

F r2] Cutout2 Temp ab
017 Dicy 54 % Disabled
r04 Disp Adj K Disabled

|| |16 Melt Interval Disabled
r17 Melt Period Digabled

| 61 Ther s4m et Disabled
62 Heat 12 Disabled

| 163 Heat Start Del Disabled

|| 1h03 Atarn Delay Disabled

|| Jos boor open et Disabled

|
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Suction Pressure Optimization

The Adaptive Suction Pressure function in your AK-SM makes it
possible to automatically optimize the suction pressure so that it
will be adapted to the systems actual load. During optimization,
data is collected that tells the system which refrigeration
appliances are most heavily loaded. This energy saving function
can make substantial savings directly whilst also saving on
compressor wear and tear and also providing an analysis tool for
refrigeration appliances.

The individual controllers handle the temperature control in

the refrigeration appliances. The load and operating conditions
of each are continuously collected by the AK-SM via the data
communication system. The collected data is computed and the
“most heavily loaded” refrigeration points are identified.

An adaptation can now be made of the Suction Pressure, whilst
ensuring the air temperature at the refrigeration appliance

is maintained. Itis the AK-SM that collects data from the
refrigeration appliances and it is the AK-SM that transmits any
offset to the compressor pack control so that suction pressure

reference is changed to suit the needs of the “most heavily loaded”

refrigeration point. It is always the temperature at the appliance
that takes top priority and in fact the suction pressure can float
down if necessary.

The time during which a refrigeration point has been designated
“the most heavily loaded” will be summed up in the log (history)
within the AK-SM.

The pack suction (Po) pressure is optimized in accordance with
the current refrigeration demand, taking into account short-
term changes (day/night setback/defrost) and long-term effects
(seasonal/weather changes).

In order to get the best efficiency out of the Po Optimization
function it is highly recommended that a plant survey is done
before enabling this function. A poorly running site will not
be corrected by Po Optimization and the maximum benefits
will not be seen - ensure all plant & evaporator cases are
running close to their designed setpoints and that defrost are
operating correctly. Also ensure any manual plant override
systems are set accordingly to allow the floating up of suction
pressure.

@ Get Case Control Data
@ Identify Critical Case
@ Optimize Pack Po

‘®/’
Evap Control ®/

Theory of operation

The Po Optimize function uses a calculation on all controllers to
determine a “Load Factor”. This has been developed by Danfoss
and is available in your AK-SM. By use of the Load Factor the Most
Loaded Case (MLC) is constantly updated.

Floating of the Suction Setpoint is then determined at any given
time by the MLC

1/ The AK-SM continuously receives operating information
from each (Po enabled) controller connected on the network.
The AK-SM is looking for the 'Most loaded case' (MLC).
Each evaporator is analyzed to see if it's current operating
temperature is within a calculated MLC 'target window".
During defrost and including after defrost recovery, the Po
Optimization will temporarily remove the case from the Po
calculation loop. This ensures that normal system fluctuations
(due to defrost etc) do not effect the overall operation of Po
Optimization.

2/ In effect the continuous Po Optimization is looking for the
evaporator that is under the heaviest load (the one that has to
work the hardest to maintain temperature), but still falls within
the MLC target 'window'

3/ Based on the MLC the Po optimization function will then send a
control signal to the Pack controller to optimize the running
suction pressure, i.e. float the pressure up (based on the max
limit set in the Pack configuration page). As the Pack controller
allows the suction pressure to increase the AK-SM monitors the
complete network and ensures that the refrigerating system as
a whole is stable. This then is a continuous function that once
set runs automatically and ensures the refrigeration system is
running to the best conditions.

’/7 Q \
This feature is available on all supported
AK-SM Evap & Pack controllers.

Pack Control

AK-SM 800 User Guide
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Configuration of suction optimization

Assuming a pack and evaporator suction group has already been
defined, go to the Pack controller configuration screen. Locate the |.

line ‘suction optimization’and set to‘yes'

Status | Settings | Optimization | Manual Operation
[ssmmey  [~] settings

Name

value

Suction Optimization
Suction I.D
Max Float
Allon float below target
post defrost delay
Stop suction optimization when
Number of case controllers offline
Post delay
oFfTines No Float alarm
Action
User file

Evap shutdown when injection off

Centr Koelinst
Yes

Centr Koel
0.0°K

No

30 min

2

15 min
Normal
1

None

No

This automatically sets all evaporators associated with this suction

group to also operate in Po optimization mode. If required,

Enable suction optimization by selecting ‘Yes'. All evap
controllers associated with the Pack will then be tagged

1 ’

yes'.

It is possible to remove any evap controller in the
optimization function by selecting ‘No’ in the (evap)
device detail (settings) screen.

individual evaporator devices can be manually removed from the

optimization loop under the individual evaporator configuration ngs Evap device detail (settings)
screens. pare [vau
- Setan appropriate Maximum float pressure (shown in 'k') o o s et <58 -
change that the optimization algorithm can make to the pack
controller.
. Enter a post defrost delay (The time period that the Po
Optimization algorithm ignores the evaporator device after a
defrost. This allows the evaporator to recover from a defrost
without effecting the Po Optimization algorithm).
. Define Po stop and alarm conditions (if x controllers enter off
line state, then stop optimization)
Once set, the Po optimization operation can be seen under the
pack controller screen (optimization tab)- refer to (local screen)
examples below.
Status | Settings | Optimization | Manual Operation
Optimization
Name Value
View Today
Status Float based on Rund ZE5 200
Adjust suction by 0.0°K
Float up-all OK 0.0%
>Rund ZB5 200 15.7%
Varken ZE5 200 14.0%

Feest ZB5 300
Borrel ZE5 300
Vleesw Buffet
Zuivel TD 300
Vis ZBS 200
Vis ZB3 200
Vleesw TD 200
Kaas TD 200
Zuivel TD 200
Kaas Trevi 200
Zuivel TS 200
Kant&K1r TD 300
Grill Trevi 200
Zuivel TD 200
Vleesw TD 200
Groente TD 300

Batmm TR 30A

O e e T B B T VY - T ]
~
kS

If your AK-SM is configured for degrees C, Suction Optimization is “K".

If set to degrees F Suction Optimization is “F".
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AKC ON (Evap shutdown when injection off)

One of the main features of the AKC On function is that the SM
will detect if there is a pack shutdown condition. The SM does
this by monitoring the pack controller for such conditions. If
configured to do so, and upon detecting a pack shut down, the
SM will issue a signal to all (configured) evap controllers under the
pack suction group to close their AKV valves. The effect of closing
the local AKV valve is to limit liquid flow in the evaporator. Due

to the AKV valve being closed during a pack shutdown period
there is a greatly reduced risk of liquid hammer or compressor
damage upon pack / compressor start up. The AKC ON function
must be configured for each pack suction group. By default, the
associated evap controllers are set to'yes' under the selection
choice of Evap shutdown when injection off. If a evap controller is
not required to be part of the suction group AKC ON function, set
this value to’No’

Status | Settings | Optimization | Manual Operation
[sumay  [-] settings

Name value

Suction Optimization Yes
Suction I.D
Max Float 0.0°K
Allow float below target No
Post defrost delay 50 min
Stop suction optimization when
Number of case controllers offline 2
Post delay 15 min
offlines No Float alarm Normal
Action 1
user file None

Evap shutdown when injection off No

AKC injection ON

For commissioning, retrofit and filter change mode it is necessary
to simulate the signal from pack controller. Means, close valves
manually.

In case the menu “Evap shutdown when injection off”a new menu
appears in manual operation section, which enables the user to
select between injection ON, OFF and AUTO mode.

| Status | Settings | Optimization | Manual Operation | Monitoring

Main Switch

Centr Koel

Name Centr Koelinst

Pack Configuration

Under the settings / Summary screen set the question
Evap shutdown when injection off to ‘'YES’

) Press to turn on
1 Press to turn off
Injection
17 Press to turn on
e Preas to turn off
o Press for auto operation
AK-SM 800 User Guide Lit.no. USCO.PI.R1.E9.02 © Danfoss 2018-02 51



Evap Configuration

If the Evap is not required to be part of the AKC ON function, modify

the question
Evap shutdown when injection off to ‘No’

settings

g

rﬂerte 0 300

FEF 95

Note:

Make sure that the Pack controller has the field Ctrl. Of Injec-
tion ON set to Network, for AK2 style devices you may need the
Danfoss Service Tool in order to see this parameter

Config: Suction group MT

Misc. parameters MT |§_|| | ||E||

Ctrl. of Injection OM Metwork
Comp. start delay Os
Injection OFF delay 120 5
Lig. inj. suction line ¥]s]
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Danfoss AKC Support (Via AK-PI1 200)

The following section describes the configuration of the Protocol
Interface -200 (PI-200) in the System Manager. For detailed PI-200
installation instructions and please refer to the PI-200 manual
(RS8EX202). The AK-PI 200 is a network device allowing legacy
AKC and AKL type controllers to be operated via your System
Manager. Any connected DANBUSS controller will be presented
similarly to other refrigeration controllers (i.e. LON RS 485 / MOD-
BUS devices).

Note: PI-200 must have firmware 2.25 installed to ensure correct
operation and communication with AKC devices and AK-SM 800.

Important limitations
Up to 60 AKC controllers can be connected to a single AK-PI 200.
If there are more than 60 controllers, two AK-PI 200 units must

Router/switch

be used. Up to four AK-PI 200 units can be connected to a single max. 60 max. 60
System Manager.
The link between the System Manager and the AK-PI 200 is via a
TCP/IP. Ensure when connecting your AK-PI200 to the network be
sure to use a router or switch, not a network hub. The AK-PI 200
will not function correctly if network hubs are used.
Preparation / Addressing
Both the System Manager and the AK-PI 200 must have valid
addressing set before any configuration can take place. Consider 123, 123, 123,
the following steps when setting up your System Manager and 0 @ 5 0 @ 5 0 @ 5
Pl-200. 9g 78 9g 78 9g 78
1. Ensure System Manager has a valid IP address and is connected

on the LAN. x 100 x 10 x 1
2. Use AK-Service Tool and make direct connection to the PI-200,

under IP setup check correct IP address mode (Dynamic/Static),

Port Number (default 1041 in PI-200 and System Manager).
3. Set physical Danbuss address for PI-200 by using the rotary

address switches on the PI-200. A unique address must be

assigned for PI-200, with no duplicate with generic devices on

any field bus'
PI-200 configuration in System Manager (via web wizard)
The following text will describe the workflow when adding PI-
200(s) to your System Manager, including scanning and mapping Channel LONWORKS Enabled
of AKC devices. Channel MODEUS-RS485 Disabled

Channel SNMP Disabled
Note! Using the layout wizard assumes no other Refrigeration Channel PI-200 Enabled
configuration has been previously performed. Using the wizard on Port 1041
a pre-existing configuration may result in loss of configuration, use
manual method described in this user guide.
Make a selection

Under the ‘Configuration’tab, locate the Refrigeration ‘Layout’ Press to select all
wizard, and start the process, under the network screen select the Press to deselect all
PI-200 to enabled. Make a selectien Unlock
The next screen shows details of the PI-200. If multiple PI-200 Addr Model IP Address Select
units are installed you should select only the Pl units which will be 151  080Z8521 10.35.36.5 selected
associated with the particular System manager. 153 OBOZB5Z1 10.35.36.127 selected
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Follow the remaining wizard screens to format device names and
map case to pack controls to form suction ‘groups.

PI-200 configuration in System Manager (via manual configu-
ration)

If there are existing devices already on your System Manager

you may want to manually add the PI-200 / AKC via the manual
method. This section covers how to scan PI-200 and configure the
AKC nodes.

1. Via the Configuration ->Network Nodes tab, select Channel PI-
200 (checking correct port address, as previously described)

2. Initiate a network scan by selecting the ‘Press for complete
rescan’line entry

Location: | Configuration [ Network Nodes

Node Overview | Points | Scan Status | Config Status | Dupicates [ Upload | Download

Node Overview

Name

value

Channel LONWORKS
Channel MODBUS-RS485
Channel SNMP
Channel PI-200

Port

Press for complete rescan

Last scan

Nodes =scanned on network

Nodes configured in database

Enabled
Disabled
Disabled
Enabled
1041

05/30/13 02:21 PM

Disabled
Enabled

Node Type Configured Scanned
3. Under the Scan Status tab navigate to the PI-200 sub tab, here 0I8 Board 0 °
any detected PI-200 units will be shown and can be selected for - Z": ; ;
use with the System Manager. Vo2 Board 0 °
Utility Meter o o
Light Panel [} o
. ’ . Generic 107 112
4. Under the 'PI-200 Status’sub tab you can view the address, e 0 .
version, status, signal quality and number of devices under each Sl mAes 0 N/A
P1-200.
5. Once the above process is complete the next step is to define
the number of devices you wish to add to the System Manager.
Under the Configuration -> Control tab enter‘Number of racks/ M > Goieomere. [ [ e
packs’and select the relevant Pack controller. Tip! Use the'show e Toomems 10 80mss | e loaes [ iz | ezuo sams
only scanned devices’line to only show only the controllers that e
the System Manager has previously scanned, this will reduce Name value
the list of available devices to select from. M o selesn
Press to select all
. . . . ) . Press to deselect all
6. Navigate to the Refrigeration -> Circuits tab to set which case Make a selection Unlack
type is to be used
Addr Model IP Address Select
.. . . . 151 08028521 10.35.36.5 Selected
The remaining configuration tasks are already described earlier 153 030z3s2i  10.35.36.127 Selected
sections of this user guide.
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Presentation of the AKC devices

Once connected to the PI-200 and configured, the AKC devices
will be represented in the same format as any other refrigeration
device. The AKC devices will be shown in the main screen dash-
board under Refrigeration. Selecting a device will then show the
device detail screen, where (if authorized) the user can view and
make setpoint changes.

Note! The response times over a Danbuss network and via the
PI-200 is somewhat slower than traditional LonWorks networking,
any delay in retrieving data is not an indication of system fault, but
due to Danbuss network performance.

Monitoring Points

Your AK-SM offers a simple yet effective way to display tempera-
ture sensors that also include dedicated alarming and inhibiting
functions. The following section describes the configuration of
monitoring points and their associated functions.

Adding monitoring points manually

From the Configuration -> Control menu select the required
amount of circuits, then navigate to the Refrigeration -> Circuits
page and under type, select‘Monitoring’ The selection of ‘Mo-
nitoring’in the drop down selection list offers the user a means

to capture, record and display sensors and to present them in

the ‘Misc’ section of the home dashboard screen. This method of
sensor input is in addition to the miscellaneous sensor inputs used
elsewhere in the AK-SM system and can be used to monitor board
& point inputs or sensors from connected network controllers (i.e.
AKC, AK2, EKC).

(23" setting — Circuit CA2

Select the New Value

None
AKVO
Subcooler

Monitoring

Location: | Configuration | Control [ Refrigeration [ Circuits
Once set to Monitoring navigate to the Setup tab, using the drop o
down menu to select the recently defined monitoring points. Hontorng 2 =] setup
Name value
Monitor temp input Yes
Monitor defrost input Yes
Post defrost alarm delay 30 min
Generate cleaning input Yes
Post clean alarm delay 15 min
Monitor digital input Yes
Inputs
Name Monitoring 3-1
Bd-Pt 00-0.0
Broadcast No
Type PT1000
Name Defrost 3-1
Bd-Pt 00-0.0
Broadcast No
Type Voltage
Name Clean 3-1
Bd-Pt 00-0.0
Broadcast No
Type voltage
Name Digital 3-1
Bd-Pt 00-0.0
Broadcast No
Type Voltage
| Location: |» Configuration [¢ Control |» Refrigeration |f Circuits
Monttoring 3-1 [~] Alarms
Name Value
Low Temperature: Monitoring 3-1 00-0.0 Disabled
High Temperature: Monitoring 3-1 00-0.0 Dizabled
Defrost input: Defrost 3-1 00-0.0 Disabled
Monitor Input: Digital 3-1 00-0.0 Disabled
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To setup monitoring points follow the ‘standard’ method in refri-
geration configuration - Main Menu / Configuration / Refrigeration
/ Add Controls. Answer‘No’to the question‘Pack controller
required?’ and navigate to the lower section of the screen and
describe how many monitoring sensor points are required (still
described as No of case controllers.?’)

Click on the Setup button and then select the Type drop down list
Choose Monitoring from the drop down list

Monitor temp input
Select‘Yes'to allow monitoring of a board & point sensor or a
sensor via a connected network controller

Defrost Input

If required a Defrost input can be configured. A Defrost input
would be used to effectively inhibit the alarms whilst the
equipment was in ‘defrost mode’. Once a Defrost input has been
configured it can be used in conjunction with further sensor
setups (select Existing option for this)

No No Defrost input required

Yes Define Defrost input

Existing Pick from previously set Defrost inputs

Monitoring setup page

Monitor temp input

Select‘Yes'to allow monitoring of a board & point sensor or a
sensor via a connected network controller

Post defrost alarm delay

Enter the required time delay that the AK-SM 800 will apply after
it has detected a defrost has completed - this can stop nuisance
alarms

Generate Cleaning input

SelectYes'if a cleaning input is required (typical example could
be voltage or switch). When the assigned switch is made the
monitoring point will detect this change of state and will stop any
alarms from being transmitted. After the cleaning input is re-set
any future alarms will be transmitted - after any post clean alarm
delay timer has elapsed.

Post clean alarm delay

Enter the required time delay that the AK-SM 800 will apply after it
has detected the cleaning input has reset

Monitor digital input

Select‘Yes'to allow monitoring of a digital input via a board &
point input or a digital input via a connected network controller
Input configuration

After selecting ‘Yes'to any of the questions in the upper part of
the monitoring configuration screen the resulting input is shown
below.

A custom name can be given to each input. For each input enter
the corresponding board & point address for local I/0 to enter a
controller address (see next section for further details on ente-
ring controller address). Finally make sure the type is correctly
defined for the input (via a drop down list). Page Down to define
any alarms for the inputs. Continue to configure any remaining
sensors, once complete you can view the sensors in the Evap
Overview list, via the Main Menu. As in the generic format simply
click on the sensor to view a summary screen. The detail page for
the monitoring point contains current status & temperature, the
ability to inhibit (stop alarm from occurring) and alarm settings (if
configured).
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Additional monitoring of dedicated HACCP sensors

Using the monitoring feature as previously described, dedicated
HACCP sensors can be displayed in the main Dashboard overview
screen and subsequently logged for history and alarm limits can
be assigned.

Danfoss offers a dedicated HACCP sensor (AK-HS 1000) which is
supported by some of the evaporator range of AK-CC controllers.
In this example the AK-CC 550 evaporator controller will be used
to highlight the required steps to monitor this dedicated HACCP
sensor. In the example below an amount of (AK-CC 550) evapo-
rator controllers have been defined and a corresponding amount
of monitoring points also defined. Once in the monitoring point
configuration screen select ‘yes’ to the question ‘Monitor temp
input’. Enter a suitable name for the sensor (Case 1 HACCP in this
example) and add the relevant controller network address in the
form of 001:1 is controller address 1, 002:1 is controller address2...
The principle is that by adding the controllers address in the Bd-Pt
box the parameters for that controller become available. The final
step is to define the HACCP sensor connected to this AK-CC550
(parameter u56 in this example) -this is done via the drop down
list against the Pt# line. Page down to set any alarms associated
with this sensor and duplicate for the remaining monitoring
points - using the relevant controller address to access the pa-
rameter list. The defined HACCP sensors will now be seen in the
Evap overview screen and can also be set for history collection.
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Miscellaneous Configuration
Configuration -> Control -> MISC
Location:

\» Configuration | Control

‘ Contral | Refrigeration | Misc | Energy | Leak | Override | Lignt | HvaC

$

The term Miscellaneous refers to the ability to monitor and
control miscellaneous areas of an application using Danfoss AK
I/0 (modules). For example, a miscellaneous relay output may be
required for an exhaust fan, a dispenser that adds chemicals, an
oven, a produce fogger, or any other device that can’t or
shouldn't be treated like an ordinary refrigeration, HVAC, or
lighting asset. Miscellaneous on/off, sensor inputs can be used in
defining the control strategy for miscellaneous relay outputs.
Any miscellaneous points configured can be monitored for
history, and may be configured strictly for that purpose, or for
alarms. Routable alarms can be created for any Miscellaneous
point. For sensor inputs, the AK-SM allows custom conversion for
non-Danfoss sensors that have a linear response (known as
Conversion factors)

The initial Miscellaneous definition is set out in the Configura-
tion->Control page (see below). In addition to Relay, Sensor, On/
Off Inputs and variable outputs the Misc section also has
Conversion Factors & Calculations. Further details on conversion
factors and calculations can be seen in this section.

Once the required misc points have been set (number required),
configuration is done under the Misc tab.

In this example a miscellaneous sensor has been configured, but
the same principle will apply if configuring Relays, On/Off and
variable outputs. Under the Misc tab, navigate to the sensors tab.
Enter a suitable description for the sensor, then under the Bd-Pt
line, enter the board & point address for the sensor in question. In
this example the address 01-1.2 has been assigned. Review the
remaining items in the list and configure according to your site
requirements.

Example of /0 module line up. The communication module (AK
CM 101A) has an address set as 1, with module 1 having the sensor
in location 2. This is then entered in the AK-SM as 01-1.2

Module @

o Sensor (01-1.2)

Bl

Communication
Module (address 1)

Wisc
No. of relay outputs
No. of sensor inputs
No. of on/off inputs

No. of variable outputs

File  Simulator Dashboard Alarms  System View

Location: |» Configuration [ Control | Misc

Reloys | Sensors | OnOffinputs | Variable Outputs | Conv Faciors | Calculations |

Configuration-Control screen

Detail Schedules Info History Configural

Bakery Oven tmp [~] sensors

Name

Value

Name
Bd-Pt
Broadcast
Type

Number of alarms

Module @

Sensor fail alarms

Communication

Bakery Oven tmp
01-1.2

No

PT1000

[

Disabled

for this example the board and point address 01-1.2 is assigned

Up to 9 modules can be connected to ONE

Module

=il

p@wwmz@q

mrower =-rowER

' COMM ERROR - CONM ERROR

AK2-XM 101A
No, 08020027 I:
Extenslon 8A|

ooooooooog
goooooodod

AK2-XM 101A
o
Extenslon 8A|

Ei

IS

CEEE CEEEE
Rotary address switches
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Relays Tab
The example below shows the Misc Relays tab. Navigate down
the control lines and configure as required.

Example of Misc Relays Tab

Localion: |» Configuration | Control |» Misc

Relays | Sensors | OniOff nputs | Variable Outpus | Conv Factors | Calculations

Relays
Name value
Name Relay 1
If configured, seopt ==
navigate to Sroadcast o
additional relays via Tvpe N-Closed

Control Input
the drop down box PR
Pre delay
Minimum ON
Post delay
Load Shed Level
Number of alarms
Alarm 1

Type
Delay
Units
From

To

Days

00-0.0 Not configured
0 min

0 min

0 min

0 min

0

1

Normal
Alarm if ON
15

min

12:00 AM
12:00 AM
SMTWRFA

Name: Enter custom description for relay
Bd-Pt: Enter a valid Board & Point address (using AK I/O modules)
Broadcast:
No: The value of the point will not be broadcast to be used in
logic on other controllers.
Send: The value of the point (whether it is ON or OFF) will be
available on the host network for use by other controllers. Be
sure that each sending Board-Point combination is unique
throughout the system. (If the controller at address #01 is
sending from its Bd-Pt address 1-02, then no other controller
can have an output at its Bd-Pt address 1-02 sending.
Rec: The value of the point is being received from another
controller on the host network. You must enter, in the Bd-Pt
fields, the Bd-Pt address of the sending point.
Type: Normally Closed or Normally Open
Control Input: Itis possible to use other defined points (includ-
ing calculations) to act as the control Input - these will be seen in
a drop down list
Minimum Off: Define a min off time period to stop short cycling
Pre Delay: Define a pre time delay before the relay activates
Minimum On: Define a min on time period to stop short cycling
Post Delay: Define a post time delay to minimize short cycling
Number of alarms: Enter the amount of alarms (max 3)
Alarm 1: Enter the alarm level (Disabled, Log only, Normal,
Severe, Critical)
Type: Alarm if ON, Alarm if OFF, Cycles (enter number of
cycles)
Delay: Enter delay time
Units: Seconds, Minutes, Hours
From: Defines alarm output time window
To: Defines alarm output time window
Days: Define the days associated with alarm
Action: Define the alarm action

Any Misc points configured in the AK-SM
system will be shown in the ‘System View’
under the Power/Misc window

Relay Tab

Depending on control require-
ments the screen layout may
differ.

Navigate though the options,
adding custom name, AK 1/0

address, alarms, pre and post
delays etc.

Note: Setting Broadcast to yes
will make available the relay
status on the AK-SM host
network.

If a control input is needed to
operate your misc relay, this can
be selected on the Control Input
line (you will need to configure
your control input in advance)
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Sensors Tab
The example below shows the Misc Sensors tab. Navigate down
the control lines and configure as required.

Example of Misc Sensors Tab

Sensors Tab

Location: |» Configuration |» Control |» Misc

Relays | Sensers | OOIfinputs | Variabe Outputs | Conw Factors [ Calcuiations

Depending on control require-
ments the screen layout may

Outside temp [~| sensors

differ.

Name

Value

Name

If configured, navigate | 4z
to additional sensors Broadcast
via the drop down box | ™=
Number of alarms
Alarm 1
Type
Limit
Delay
Units
From
To
Days

Action

Sensor fail alarms

Name: Enter custom description for sensor

Bd-Pt: Enter a valid Board & Point address (using AK 1/0 modules)

Broadcast:
No: The value of the point will not be broadcast to be used in
logic on other controllers.
Send: The value of the point (whether it is ON or OFF) will be
available on the host network for use by other controllers. Be
sure that each sending Board-Point combination is unique
throughout the system. (If the controller at address #01 is
sending from its Bd-Pt address 1-02, then no other controller
can have an output at its Bd-Pt address 1-02 sending.
Rec: The value of the point is being received from another
controller on the host network. You must enter, in the Bd-Pt
fields, the Bd-Pt address of the sending point.
Type: Select from various option in the drop down list (this
example uses a PT1000 sensor)
Control Input: It is possible to use other defined points (includ-

ing calculations) to act as the control Input, these will be seenin a

drop down list
Number of alarms: Enter the amount of alarms (max 3)
Alarm 1: Enter the alarm level (Disabled, Log only, Normal,
Severe, Critical)

Type: Alarm if above or if below limit (seen below)

Limit: Enter the alarm limit

Delay: Enter delay time

Units: Seconds, Minutes, Hours

From: Defines alarm output time window

To: Defines alarm output time window

Days: Define the days associated with alarm

Action: Define the alarm action
Sensor fail alarms: Enter the alarm level to issue alarm if sensor
fails (Disabled, Log only, Normal, Severe, Critical)

Outside temp
01-1.1

No

PT1000

1

Normal

Alarm if above
50.0

15

min

12:00 aM
12:00 M
SMTWRFA

]

Disabled

Navigate though the options,
adding custom name, AK 1/0
address, alarms

Configure alarm setpoint &
~ actions
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On/Off Tab
The example below shows the Misc On/Off tab. Navigate down
the control lines and configure as required.

Example of On/Off Inputs Tab

Location: |» Configuration [ Control |- Misc

Relays | Sensors | On/Off Inputs ‘ Variable Outputs | Conv Factors | Calculations

On/Off Inputs

Name Vvalue

Name Heater On/OFf
Bd-Pt 01-1.4
Broadcast No

Type Voltage
Number of alarms 0

Name: Enter custom description for Input
Bd-Pt: Enter a valid Board & Point address (using AK 1/0 modules)
Broadcast:
No: The value of the point will not be broadcast to be used in
logic on other controllers.
Send: The value of the point (whether it is ON or OFF) will be
available on the host network for use by other controllers. Be
sure that each sending Board-Point combination is unique
throughout the system. (If the controller at address #01 is
sending from its Bd-Pt address 1-02, then no other controller
can have an output at its Bd-Pt address 1-02 sending.
Rec: The value of the point is being received from another
controller on the host network. You must enter, in the Bd-Pt
fields, the Bd-Pt address of the sending point.
Type: Select from various option in the drop down list
Voltage: Voltage Input
No Voltage: No Voltage Input
Latching: Latching Input
Closed: Closed Input
Open: Open Input
Number of alarms: Enter the amount of alarms (max 3)
Alarm 1: Enter the alarm level (Disabled, Log only, Normal,
Severe, Critical)
Type: Alarm if above or if below limit (seen below)
Limit: Enter the alarm limit
Delay: Enter delay time
Units: Seconds, Minutes, Hours
From: Defines alarm output time window
To: Defines alarm output time window
Days: Define the days associated with alarm
Action: Define the alarm action

On/Off Tab

Depending on control require-
ments the screen layout may
differ.

Navigate though the options,
adding custom name, AK 1/0
address, alarms
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Variable outputs

Using a 0-10V water mixing valve application as an example, the
following screen can be used on the AK-SM to provide control.
The same principles can be applied against a wide range of
control needs. Variable output control can also be seen in certain
AK-SM Refrigeration, HVAC and Lighting control screens. Using
the Miscellaneous area of the AK-SM a variable output point can
be created. After authorization, navigate to the configuration-
>control page. Enter the required quantity of variable outputs,
remembering to also add a sensor input (which will be later used
as a water temperature reference).

Next, navigate to the Misc tab and scroll to the variable output
tab. Enter a descriptive name and the board & point allocation
(the point number will be 1 to 4). Define the working voltage

range, here a 0-10V range is set. The previously configured sensor

Example of Variable Output Tab

input (water temp) can be defined, along with the output % range
and is used as the control reference point.

An override relay or switch can be added if required (not used

in this example). Finally an analog output fail safe can be
configured. The fail safe feature is to ensure safe operation during
power outages, network disturbances etc.

The following options are available;

«  Stay unchanged - upon failure keep output voltage
unchanged

. Maximum output - set output to 100%

. Minimum output - set output to 0%

. Predefined value - user set value %

Variable Output Tab

Location: |» Configuration |[» Control |[» Misc

Relays | Sensors | OwOffinputs | Variable Outputs | Conv Factors | Calcuations

Depending on control require-

ments the screen layout may
differ.

Name

value

’— Variable Outputs

Name

If configured, Bd-pt
navigate to inz2
ddt I Control Sensor
a Itiona . Output 0% (0.0V) at
OUtpUtS Via the Output 100% (10.0V) at

drop down box | override type

override point

AD Failsafe Setup
Failsafe Type
Predefined value

Number of alarms

Name: Enter custom description for Output
Bd-Pt: Enter a valid Board & Point address. Variable output is
done via VO2 board (described opposite)
Range: Select from various option in the drop down list:
0-10, 10-0, 0-5 Volts
Control Sensor
Output 0%
Output 100%
Override type (Relay Output, On/Off)
Override point
Failsafe Type (Stay unchanged, Maximum output, Minimum
output, predefined value - user definable)
Number of alarms: Enter the amount of alarms (max 3)
Alarm 1: Enter the alarm level (Disabled, Log only, Normal,
Severe, Critical)
Type: Alarm if above or if below limit (seen below)
Limit: Enter the alarm limit
Delay: Enter delay time
Units: Seconds, Minutes, Hours
From: Defines alarm output time window
To: Defines alarm output time window
Days: Define the days associated with alarm
Action: Define the alarm action

Misc varout 1
o112 Controlling sensor
0-10 Volts

02-1.1 Water Temp
72.0°C

In this example the sensor was
s o pre-configured and labelled as
"o ‘water temp’

00-0.0 Not applicable

Predefined value
75 %
[

Failsafe value (see below for
description)
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AK-XM 103A Variable Output board

Your AK-SM fully supports the family of Danfoss I/0 modules.

The I/0 family consists of various analog inputs, digital outputs,
and relays. New to the I/O family is the AK-XM 103A (080Z0032)
analog input /output module. This new module offers x4 analog
inputs and x4 analog outputs, allowing easy control of a variety of
control applications.

=IO
00000000000 | 38
o
g L—
IO |8 i
LD g
g |
o
00000000000 J
Wwi=aWwJ I
8ol e 2 ] - 6
5/16" 21 3/1 6" 3"
e 1234
1

1
SIG GND

[

Ooo0oO0oOooooo

r———-T— 71

51671849 202122 2324
COO0QGOOPOOOOO

U I l{

Terminal 9:
Terminal 10:

Terminal 11, 12:

| 12V 5V

T T T ]!

Danfoss

807442.11

COOO0O0OOOO0OO0

Ly~

oooooooooo

OCOOO000OOOOO0O

AO1
AO2
AO3
AO4

12V max 100 mA
5V max 25 mA

Terminal 2,4, 6,8: GND-Al 1-4

Terminal 17, 19:
Terminal 21, 23:

Galvanic isolation:
—Al1-42A01-2=A03-4

GND-AO 1+2
GND-AO 3+4
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Conversion Factors

Conversion factors are used for sensors that have an output range
or range-to-value relationship not already defined as one of the
named “types”in the sensor input configuration list box. The fol-
lowing example highlights the Conversion Factor screen.

Example of Conversion Factors Tab Conversion Factor Tab

Depending on control require-
ments the screen layout may

Location: |+ Configuration |» Control |» Misc differ,

Relays | Sensors | om/0ffinputs | Vaniabke Qutputs | conv Factors | Caiculations |

Conv Factors

Name Value

No. of conversions 1

Conv 1 Conv 1
Units “F
Minimum input 0.0V
Maximum 1nput 10
Minimum output 0.0 °F
Maximum output 100 °F

No of conversion factors: Enter the required amount of
conversion factors
Conv 1: Name for conversion factor (user changeable)
Units: Select from a range of unit types:

psi

Bar

°F

%

°C

ppm (Parts Per million)

V (Volts)

Amp

Kw

kWh

Hz

gpm (gallons per min)

fps

pH

fc

Ipm (litres per minute)

Ips (litres per second)

Minimum Input:

Maximum Input:

Minimum output:

Maximum output:

Lux:
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Managers Override

Configuration -> Control
From the Configuration->Control menu select the number of
managers override required.

Location: |» Configuration [» Control

‘ Control | Refrigeration | Misc | Energy | Leak | Ovemide | Light | Hvac |

$

To configure the override, navigate to the ‘Override’ menu tab
and follow the below guidelines

The managers override function allows the authorized user to
place Lighting zones and or HVAC units into an override state.
The expected implementation for this feature is to provide some
mechanical switch in the store managers office or loading bay.
The following options can be seen in the configuration of the
manager’s override;

Timed Override (Yes/No)

YES- The override will last for the time selected in the ‘duration (in
Hours)' line. The point will return to normal operation after this
time has elapsed.

NO- The override will last until it’s switch on the override box is
operated a second time

Interrupt enabled (Yes/No)

YES- The override can be interrupted by a second operation of
the override switch

NO- The override cannot be interrupted, the point will remain in
override status for the duration of the selected time

Override is for

Lighting - lighting zones

HVAC- HVAC units (requires suitable license)

Both — The override is for both Lighting and HVAC

Other Unit — The override is for a point located on another
AK-SM 800(Host network)

Override all zones (Yes/No)

YES- All lighting zones will be overridden

NO- One or more lighting zone (see details below) will be
overridden

Override all units (Yes/No)
YES- All HVAC units will be overridden
NO- One or more HVAC unit (see details below) will be overridden

The ‘Select zones’ and ‘Select units’ buttons appear as needed to

let you choose the lighting zones and HVAC units to be overrid-
den. Each will give you a list from which you can select the
specific zones or units to be overridden

Configuration for ‘Other Unit’ Overrides
If the point to be overridden is on another controller, you must

configure a Managers override for that unit. Usually, there will not

be an actual override box on the remote unit. Use the same
board and point number you used for the actual override box. It
is a good idea to make the name of the point the same too. Then
make sure to configure the board & point with the same board
and point number used for the actual override box, and set the
Bcast point to Rec.

Manager's Override

Number of overrides

Location: |» Configuration [r Control | Override
Manager Override | Addresses

Manageroverﬂde

Name Value

Name Override 1

Is this a timed override
Interrupt enabled
Override 1s for
Override all units

Override all zones

Select Units

Select Fones

No
No
Both
Mo
Mo

;_-:? Setting - Override is for

Select the New Value

Lighting
HVAC
Both

Other Unit

OK J [ Cancel
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Lighting Configuration

Configuration -> Control -> LIGHT

Your AK-SM has the built in ability to support lighting schedules
and control via Danfoss I/0 modules or via lighting panel
communications.

Typically the built in lighting control function is used to manage
general store lighting applications. The initial lighting configura-
tion is set out under the Configuration->Control page. The initial
control question asks how many lighting zones are required. The
AK-SM has the ability to share any indoor photocell configured
and to define how many photocells are required. Once these
initial control questions have been completed the remaining
configuration is done under the Configuration->Control->Light.
Lighting control is done via built in AK-SM schedules, and the
optional use of photocells. The following section describes a
typical lighting configuration, using AK-SM control.

Location: |» Configuration [ Control

|
Control | Refrigeration | Wisc | Energy | Leak | Override | Light | HVAC |

Detailed configuration is done under the Light
tab (Configuration->Control->Light)

The initial Lighting configuration is done

Control
Mame Value
Show only scanned devices No
Refrigeration
MNumber of racks/packs i)
HVAC
Mumber of HVAC units o
Lighting
Mumber of Tighting zones 1
Zones share indoor photocells No
Zones share shutdown input No
Number of Powerlink panels i)
MNumber of Cutler-Hammer panels ]

Danfoss recommends wiring any lighting circuits in
Normally Closed position. This will ensure that if
power fails to the AK-SM or I/0 modules the lighting
systems will ‘fail safe’ ‘ON’

AK-SM Built in LIGHTING control (Using AK Input / Output /
schedules & Photocells)

The following control options can be seen in the Lighting tab,
navigate and press the enter key to change / configure any
relevant points.

Location: |» Configuration | Control | Light

Lighting | Addresses | Alarms

under the Configuration->Control page.

Lighting

Name

value

Zone name
User defined name
Zone Type
Photocell
Num of schedules
Num of control relays
Override switch
Burglar override
Fire override
Shutdown Input
Load Shed Level
Schedules

Type 1

Start 1

Stop 1

Days 1

Holidays 1

User Def.
Zone 1
AK-I/0
None

1

1

No

Ho

Na

No

o

Standard
12:00 AM
12:00 AM
SMTWRFA
123456738

66 User Guide Lit.no. USCO.PI.R1.E9.02 © Danfoss 2018-02

AK-SM 800



Donfild

Zone Name: Custom description (User Def) or select from a drop
down list

User Defined Name: Enter required name

Photocell: None (no photocell), Inside photocell, Outside
photocell or Skylight

Control Sensor: Min: The lowest-reading photocell at any given
time will be used as the control sensor. Max: The highest-reading
photocell at any given time will be used as the control sensor.
Average: All photocells are averaged, and the average value is
used as the control sensor value. Photocell ID#1 (etc.): If any
specific photocell is selected , its value alone will be used as the
control sensor value.

Num of Schedules: The number of schedules for this point.
Control Method: Schd and photo: For this point to be on, two
conditions have to be satisfied: (1) the schedule must be true; and
(2) the photocell must be above trip level. Once those two
conditions are satisfied, the pre-delay timer will start. Schd or
photo: For this point to be on, either of two conditions must be
satisfied: (1) the schedule must be true; or (2) the photocell must
be above trip level. Once one of those two conditions is satisfied,
the pre-delay timer will start.

Tip! For outside lighting control via photocell, the light level needs

to be below the trip level. In the case of interior lighting, turn off
lights when we're above a trip level.

Num of control relays: Each zone is controlled by a relay output
(digital output) on the I/O network.

Trip Level %: The % level at which the photocell condition will be
true and act to turn the lights on. (If multiple relays are configured,

there will be one trip level per relay.)
Range: +/-: The range selected creates a dead band.
Pre Delay: When lights are off, the number of minutes that the
lighting condition must be satisfied before lights will be turned
on.
Post Delay: When lights are on, the number of minutes that the
lighting condition must be false before lights will be turned off.
Minimum on Time: When lights are turned on, the number of
minutes that they must remain on before being turned off.
Minimum off Time: When lights are turned off, the number of
minutes that they must remain off before being turned on.
Override Switch: (Yes /No) Whether or not there is an override
switch assigned to the zone.

Override Duration: The duration of an override when the
override switch is used.

Burglar Override: When this zone’s lights are turned off, whether

they are to be turned on when a monitored burglar alarm is
sensed.
Fire Override: When this zone's lights are turned off, whether
they are to be turned on when a monitored fire alarm is sensed.
There is no pre-delay for fire alarms.
Enable Dimmer output: Whether or not a dimmer variable
output will be controlled.
Target %: The photocell level that the controller will seek to
maintain by operation of the dimmer.
Minimum output (0.0v): The minimum dimmer level.
Maximum output (10.0v): The maximum dimmer level.
Algorithm sensitivity:
Algorithm interval:
Max rate of change (% / Sec):

Tip! Target % applies if ‘inside’ or ‘outside’ photocell used. If a
skylight photocell used, then the min output/max output (slope
between 2 points) approach is enabled.

Schedules:

Type 1: Standard (directly linked with AK-SC lighting sched-
ule), Relative (a time that is defined before or after the scheduled
start /stop times).

Start1: Scheduled Start time

Stop 1: Scheduled Stop time

Days 1: Days of the week that will apply to this schedule

Holidays: Holidays that will apply to this schedule

AK-SM 800 User Guide
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ADDRESSES

Configuration->Control->LIGHT->Addresses

After the relevant Lighting control questions have been config-
ured, appropriate AK I/0 addresses need to be applied. The
address inputs correspond to the Board & Point address of the AK
I/0 modules. Depending on the control definition made in the
previous (Configuration->Control->Light) screen various inputs
will require board & point addresses. Navigate through the
Relays, Sensors, On/Off Inputs & variable tabs to define the
relevant outputs (Skip the controllers tab as all control is done via
AK1/0).

Tip! Standard schedule (eg. on / off time 8 am to 10pm)

Relative means, relative to the open/closed hours. I.E. Open hours
are 8 am until 10 pm and a certain lighting zone needs to come on
15 minutes prior to start of open hours until 30 minutes after
closing, the schedule would look like the following;

-0015 on -->+0030 off (so, being relative, the lights are on at 7:45
am and off at 10:30 pm

ALARMS

Configuration->Control->LIGHT->Alarms

After the relevant Lighting control questions and appropriate AK
I/0 addresses have been applied, check the alarms tab. Depend-
ing on the Lighting control configuration alarm points will be
seen under the alarm tab.

Location: | Configuration | Control ) Light [» Addresses

Controlers | Relsys | Sensors | Owoff inputs | Variable Outputs [ viT | 17 |

Name

[zone1  [-] Relays

| value

Zone 1
Address

Type

Navigate through the various control lines,
enter custom description & valid address
(Board & Point) that reflect the location on

the AK 1/0 network

l Q:}) Setting -- Address

Input New Value

Address Type

O calculated
@ AK-CM
O contraller

O AKcess

Address

Node  Mod Paint

o Jp ]

Zone 1
00-0.0
N-Closed
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Dimming control via AK 1/0

The AK-SM 800 offers the ability to dim lighting controls via the
use of Danfoss AK I/O dimming systems. The following section
describes initial setup and configuration.

Location: |+ Configuration | Control

| Control | Refrigeration | Misc | Energy | Leak | Override | Fan | Light | Hvac |

From the Configuration menu, navigate to the ‘Control’ screen’.
Enter the number of lighting zones required

From the Configuration->Control screen navigate to the Light
(Lighting) sub tab. The control method setup MUST be ‘Schd and
photo’. To use the dimmer night setback option, ensure ‘Skylight’
is selected.

Select Number of control points

Trip level: 2000fc A middle range setpoint.

Trip Range +/-: The value added to the trip level to turn Sales
Lights OFF and allow them back ON.

Trip level of 2000 fc “plus” 200 trip range will turn lights OFF at
2200 fc.

Trip level of 2000 fc “minus” 200 trip range will allow sales lights
back ON at 1800 fc.

Lighting
] Number of lighting zones
&S Zones share indeor photocells
e Zones share shutdown input
L Nurber of MCX Light units

Location: | Configuration [ Control | Light

Lighting | Addresses | Alarms | mex |

Hao
No

[ zonet [-| Lighting

; Zone name

User defined name

Zone Type

Photocell

Num of schedules

Control method

Num of control relays

Trip Level 1

Trip range +/-

Pre delay

Post delay

Minimum ON time

Minimum OFF time

Owverride switch

Burglar override

Fire override

Enable dimmer ocutput
Min out at
Max out at
Minimum cutput (0.0V)
Maximum cutput (10.0V)
Use dimmer night setback
Algorithm interwval

Max rate of change (%/3ec)

Ll ol s e A s el s e TR e A e s e TR e e A e Tl e TR e L e

Shutdown Input

User Def.

Zone 1

AK-I/0
Skylight

1

Schd and photo

.0 1x
L0 1x

1

a

Li]

0 min
0 min
a
a

Ho
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Pre delay: Delay in minutes before the zone can come ON.
(Scheduled time)

Post delay: Delay in minutes before the zone can be turned OFF.
Minimum ON time: The time that must elapse once the zone has
been turned OFF, before the zone can be turned OFF again.
Minimum OFF time: The time the zone MUST stay stay OFF be-
fore coming back ON.

The ‘Min Out & Max Out’ fields would are interpreted as follows:
Min Out at: If the skylight sensor indicated a reading greater than
or equal to 1800 footcandles (fc), the dimmer would be set to 2%
. (Minmum output)

Max out at:

If the skylight sensor indicated a reading at or below 800 fc, the
dimmer would be set to 65 % (Maximum output.)

All readings between these 2 extremes would set the dimmer
output per the following:

("Min out at’ - sensor)
------------------------- X (‘Max. output’-"Min. output’) + ‘Minimum output’
(‘Min out at’-‘Max out at’)

Thus, a sensor reading of 1200 fc would result in a dimmer output
of:

(1800 - 1200) 600
----------------- X (65% - 2%) + 2 % = - X 63% + 2% = 39.8%
(1800 - 800) 1000

Based on “default” setpoints, the algorithm will work as follows:
Dimming Algorithm Reference Table

Algorithm interval is the algorithm cycle.

Max rate of change is the percentage of adjustment per second.
With a setting of 1 % for a 1 second algorithm cycle, and a 2%
minimum and 65 % maximum output, the full range can be cov-
ered in 63 seconds. (1 percent per second for 63 steps.)

This schedule turns the zone ON and OFF on a time base. (Setup
for 24 hours)

Once the main configuration screen is complete, navigate to the
Variable Outputs tab, where a board and point address can be
added for the 0-10 vdc board

Actual foot candle V0%
800 65% (Max)
850 62%
900 59%
950 55%
1000 51%
1050 49%
1100 45%
1150 43%
1200 40%
1250 37%
1300 32%
1350 30%
1400 27%
1450 24%
1500 20%
1550 17%
1600 15%
1650 11%
1700 8%
1750 5%
1800 2% (Min)

Location: |» Configuration [» Control [» Light | Addresses

Controllers | Relays | Sensors | On/Off Inputs | variable Outputs | VLT | LP

[ Zonet [~]| Variable Outputs

& Zone 1 Zone 1

= Lddress 01-1.1

& Type 0-10 Volts

Location: | Configuration [ Control [ Light [ Addresses

Controllers | Relays | Sensors | OnOff Inputs | Variable Outputs [ vT | LP |
Setup of analog inputs: [ zonet  [-] Sensors
Skylight sensor to PHOTO-SKY type & zome1 DimrFB Zone 1 DinzFB
Dimmer feedback to misc. conversion factor DIM FEEDBK & Broadcast No
& Address 01-1.2
& Type Percent 10V
‘¢ Thotocell Sky Photocell Sky
& Broadcast No
%= Lddress 01-1.3
& Type PHOTO-SKY
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Once the lighting configuration is complete the details can be
seen in the zone lighting detail screen. The detail screen will

reflect status, Settings and Service tabs.

File Dashboard

Alarms  System View Detall  Schedules Info  History

Configuration

* Refrigeration

Overview Alarm History Log StatusiSettings

Device Detail: Dimmer #0 O

HVAC Status off T ) =
=
Alarm OK G
Q Lighting Address 01-11 )
Zone1 X
Dimmer d 20
Relay1 T
104114 104114 104114 104114 11/04i14 104114 1170«
05:48:41 pm  08:00:41 pm  08:12:41pm  08:24:41pm  06:38:41pm  08:48:41pm  07:0(
@ 1 Sales Lights
Updsted: 10:41:08 AM_|
State Off £l
Photocell 0.0%
Schedule
Previcus: 12:00AM Toc 12:00AM
Control Relays
1 Off
Dimmer out 0
FeedBk o
Run Times
Today 00:01
Yesterday 00:00 -
Total Hrs 4]
Maint Hra 0
% Energy Cycles -
v
Miscellaneous Device Alarms No alarms detected
Skylight Sensor
MAS/S (S000FC)
AK2LBDD
j Ballast

—

MCReC_DC]

Isolation
Amplifier

P 100-MAAC-MDC-1,5)

Fomer Gunly

F. STEP POWDR

24 vdc

el e

Power Supply
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HVAC Configuration

Configuration -> Control -> HVAC

The AK-SM 820 and AK-SM 880 both offer HVAC control and sup-
port. Both the AK-SM 820 and 880 offer the same HVAC function-
ality, the only difference is the number of HVAC units that can be
configured. HVAC control and support can be via centralized or
de-centralized control. Centralized control offers the ability to
control HVAC systems via Danfoss AK 1/0 modules. The de-cen-
tralized method allows support for specific field bus nodes.

Initially, navigate to the ‘Configuration ->Control’ screen, and
then declare how many HVAC units you require. In addition to
the number of HVAC units, the following questions will also be
populated;

# of oh | it File  Simulator Dashboard System View Detail Schedules Info  History
OT phase Ioss monitors
# thumldlty Sensors Location: | Configuration [» Control
#of dewpoint sensors Control | Refrigeration | Misc [ Eneray | Leak | Override [ Fan [ Lignt [ Hvac |
4! Show only scanned devices e

Refrigeration
Number of racks/packs
HVAC

[

Nurber of HVAC units
Nurber of phase loss monitors

Number of humidity sensors

GO

Nurber of dewpoint sensors

The example below describes a typical centralized control meth-
od. As seen in the Refrigeration section, the built in HVAC control
is based around a list of control questions. When answering these
questions, the control inputs / outputs are being built and will

be visible in the Address tab. Navigate to the ‘Configuration-
>Control->HVAC' screen; here you will need to declare what type
of HVAC control method is to be used.

For centralized control, select’AHU’ or 'RTU’ from the drop down
list. If you require de-centralized (field bus) control, select the
controller type from the drop down list. Once selected use the
setup tab to continue configuration. In the example below, AHU
has been selected.

o e o e

(&3 setting - Unit 1

Select the New Value

AHU

RTU

AHU-0403 (MC030001) MCX0&M AHU Configure 1
Carrier-010x Carrier

Carrier-010x Carrier

CHILLER-HP-0412 {MC020001) MCX08M Chiller-HP
DRY'COOL-0200 {MC140007) MCX08M DRYCOOLER
EC-STAT-RT1-000x (DTQ00016) s/w 000x
EC-STAT-RT1-003x (DTQ00018) s/w 003x

EC-STAT-RT2-003x (OT000015) siw 003x

IB

<]

oK |

[ Cancel
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Donfild

File  Simulator Dashboard Alarms  System View

Location: | Configuration |» Control [0 HVAC

Type | Setup ‘ Addresses ‘ Alarms. | Copy |

Detail Schedules Info Histery Configuration

setup

NHame
Number of zone sensors
Load Shed Level
Fan type
Fan control OPEN hours
Fan control CLOSED hours
Post delay
Lockout on proof failure
Monitor phase loas
Shutdown on digital input
Shutdown on smoke detect
Shutdown on fire alarm

No. of return sensors

Lo e e R e s e O e T sl e O s e L

No. of supply sensors
Cooling

Hum of cooling stages

§

Heating
Num of heat rclm stages
Ruxiliary Heat type

Dehumidification

el el

Air Damper

Number of Zone sensors: The number of zone sensors in the area
of the store served by this HVAC unit.

Fan Type: 1-Speed: The unit has a single-speed fan. 2-Speed: The
unit has a two-speed fan.

Fan control OPEN hours: Continuous: The fan will run continu-
ously during open hours. Store open hours are defined in the
Configuration->Time tab. On demand: The fan will run on demand
during open hours.”On demand” means that the fan will run
whenever conditions calling for heating, cooling, dehumidifica-
tion, or venting are met.

Fan control CLOSED hours: Continuous: The fan will run continu-
ously during Closed hours. Store Closed hours are defined in the
Configuration->Time tab (the closed period is from Close time

to Open time). On demand: The fan will run on demand during
Closed hours.“On demand” means that the fan will run whenever
conditions calling for heating, cooling, dehumidification, or vent-
ing are met.

Post delay: The number of minutes that the fan will run after the
last stage of heating, cooling, etc. is turned off.

Lockout on proof failure: Yes: The fan will be locked out if fan
proof is lost for five minutes. Human intervention will be needed
to restart the fan by using the “Clear” button on the status screen.
Evidence of the locked out condition, and the means of ending
the lockout, are found on the status screen for cooling or heating
function. No: The fan will not be locked out on proof failure.
Monitor Phase Loss: Whether or not a phase loss monitor will be
monitored.

Which phase loss monitor: All available phase loss monitors are
shown.

Shutdown on phase loss: Whether or not the unit is to be shut
down when its phase loss detector input is on.

Shutdown on digital input: HVAC unit will shut down based on a
digital input

Shutdown on smoke detection: Whether or not the unit is to be
shut down when its smoke detector is on.

Shutdown on fire alarm: Whether or not the unit is to be shut
down when a monitored fire alarm is detected.

No. of return air sensors: (1-3)

No. of supply air sensors: (1-3)

Unit 1

1

0

1-Speed
Continuous
On Demand
2 min

No

No

No

No

No

1

1

a

0
None
None

No
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Cooling

Num of cooling stages: (1-3) The number of cooling stages in this
HVAC unit.

Proof: Cooling stage will be monitored for it's actual run status
Stage x (where x is either stage 1,2 or 3)

Target: Enter required target temperature

Pre Delay: The number of minutes that must elapse after target
plus range is reached before the stage will come on.

Post Delay: The number of minutes that must elapse after target -
range is reached before the stage will be turned off.

Range +/-: The range selected creates a dead band. For example,
if the target is 72 and the range is 2, the stage will come on at 74,
and will not be turned off until the temperature reaches 70.
Ambient temp lockout: Whether or not there is to be a lockout
based on low outside ambient temperature.

No Cooling below: The ambient temperature below which cool-
ing will be locked out.

Range +/- : The range selected creates a dead band. For example,
if the lockout is 50 and the range is 2, cooling will be locked out at
48 and will be allowed on at 52.

Default fan Speed: The fan speed for cooling. A different fan
speed can be chosen for dehumidification when it is configured.
Max suction press safety: Lists every configured pressure sensor.
Any may be selected. Only the suction pressure for the cooling
compressor in this rooftop should be used.

No cooling above: The pressure value of the sensor selected on
the previous line at and above which cooling will be cut out. Cool-
ing will not cut in again until the pressure falls below this value
and the pre delay specified in the HVAC control page.

Freeze protection:

Sensor Input: There is a leaving air temperature for each stage of
cooling, near the coil. At and below the setpoint (next line), the
cooling stage will be turned off.

On/Off Input: A single digital input that when ON will turn off all
stages of cooling in the RTU (Roof Top Unit)

None: There is no freeze protection to configure.

Night Setback: Whether or not the cooling setpoints are to be
raised by an offset (next line) during scheduled times (next page)
when cooling requirements are not as critical; for example, when
the building is closed.

Night Setback offset: The amount by which the cooling setpoint
is to be raised when night setback schedules (next page) are in
effect.

Num of schedules: The number of cooling night setback sched-
ules.

Override switch: Whether or not there is a switch to override
night setback.

Override duration: The number of minutes after, activation of the
override switch, that night setback will be overridden.

Night Setback schedules:

Type: Standard = based on start / stop times configured in fol-
lowing lines. Relative = based on store schedule with offset time
applied

Start: Start time

Stop: Stop time

Holidays: Any holidays, as defined under Configuration->Time
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Heating:

Auxiliary Heat type: None: There is no auxiliary heat. Staging:
Auxiliary heat is staged. Gas Valve: Auxiliary heat is regulated by a
modulating gas valve, Gas/Staging xxx

Stage x
Target: Heating target temperature

Gas Valve:

Control from:

Supply Target:

Control gain (% degree):
Integral time:

Min valve opening:

Max valve opening:
Low fire position:

Low fire duration:
Ambient heat lockout:

High Supply temp lockout:

Fan Speed:

Night setback:

Night setback offset:

Num of schedules:

Override switch:

Night setback schedules:

Dehumidification:

‘None’ or ‘cooling’ (humidity, dewpoint or calculated dewpoint,
and related setpoints and delays)

Air Damper:

If set to 'yes'it provides pre-delay, post-delay, ambient air tem-
perature lockout and schedule options

AK-SC Built in HVAC control (Using AK Input / Output)

Following from the Controllers tab, the Relay, Sensor, On/Off
Inputs & Variable Outputs tabs allow the adding of the relevant
I/0 modules required for built in HVAC. Each line would have been
‘built’ depending on the answers given in the various HVAC setup
screens (previously described).

File  Simulator Dashboard Alarms SystemView Detail Schedules Info History Configuration

Location: |» Configuration |- Control | HVAC |» Addresses

Controllers. | Relays | Sensors ‘ OniOff Inputs | Variable Outputs. | VLT ‘

[wii || sensors

%  Return Air 1-1 Return RAir 1-1
& Address 00-0.0

. Type PT1000

&%  Supply Rir 1-1 Supply Rir 1-1
% Address 00-0.0

] Type FT1000

e Zone Temp 1-1 Zone Temp 1-1
% Address 00-0.0

s Type EFT1000

44 Outside Temp Cutside Temp
s Rddress 00-0.0

) Type PT1000

% Inside RH 1 Inside RH 1
s Lddress 00-0.0

e Type EMHS3-1

If required, enter unique description.

Enter correct address for the Board & Point input.

Type can be changed according to the selections in the type drop
down list.

AK-SM 800 User Guide Lit.no. USCO.PI.R1.E9.02 © Danfoss 2018-02



HVAC Alarms - Alarms Tab

The alarms for the individual HVAC unit can be found under the
Alarms tab.

File Simulator Dashboard  Alarms System View  Detail

Location: |- Configuration |- Control [» HVAC

Type | Setup ‘ Addresses ‘ Alarms. | Copy |

Schedules  Info

History

Configuration

(ot [v] Atams

High zone temp: Zone Temp 1-1 00-0.0
Low zone temp: Zone Temp 1-1 00-0.0
High humidity: Inside RH 1 00-0.0

High supply temp: Supply Rir 1-1 00-0.0
HVAC fan down: Fan RHU 1 00-0.0

Le el el

Scroll down each appropriate line and press enter to change the
alarm level, the available options being the same as found in pre-
vious alarm tab configurations. In addition to the alarm level, an
alarm action number can be set (1-8), configure the alarm actions
in the central alarm routing page (Configuration->Alarms).

Note: For alarms to correctly activate, the central alarm routing
page must also be configured. See Configuration-> Alarms

Define the Alarm Action for each alarm output - this links with the
central Alarms->Routing page.

Define the Alarm level (Disabled, Log Only, Normal, Severe, Criti-
cal, Delete).

Disabled
Disabled
Dizakled
Disabled
Disabled
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CoreSense™ (Modbus) Support

Danfoss AK-SM 800 series version 08.053 and higher supports se-
lect Emerson modules within the CoreSense™ range. In particular,
the following two module types are supported (see important
notes below for supported versions)

« CoreSense™ Diagnostics for Copeland Scroll K5 compressors

« CoreSense™ Protection for Copeland Discus compressors

CoreSense™ Protection Support note:

Only certain versions of CoreSense™ Protection modules are sup-
ported, please observe the following requirements. CoreSense™
Modules that have 10 dip switch must have firmware version
F33 or newer. All module versions that have 12 dip switch are
supported, no known firmware constraints.

CoreSense™ compressor support requires a valid Modbus network
to be in place, following standard Modbus topology rules (point
to point, no star connections). Ensure each module follows the
manufacturer’s recommendation for unique addressing (via mod-
ule) bit swich and correct terminal wiring. Ensure the last node on
the Modbus network has 1200hm resistor in place.

Each module must be set for‘Stand Alone Mode| else invalid
module alarms will occur. To set the modules for‘Stand Alone
Mode' use the relevant bit switches on the module-refer to the
CoreSense™ user guide for more details.

Once all network cabling, node addressing, and Stand Alone
Mode are defined, the SM800 can now scan the Modbus network
to discover the nodes. Enter valid authorization and navigate to
the Network Nodes screen. The Channel Modbus RS-485 must
be enabled and ‘SLV/CSENSE' must be set to “Yes” for the 19,200
Baudrate (default Baudrate) before pressing rescan. The Modbus
address must be unique across all channels.

After the rescan is completed, verify the “Nodes Scanned on Net-
work” for the new scanned nodes. Also, verify the “Generic” Node
types for the new scanned nodes after a successful rescan. The ad-
dress, type and the software version of the detected Coresense™
modules can be viewed under the Configuration -> Network
Nodes -> Scan Status tab.

Once the scan is complete, the Coresense™ modules can be con-
figured under the “Configuration->Control->Refrigeration” tab of
the SM800 series Control Tab. The number of Coresense™ modules
to be configured must be entered for each suction group. Select
the relevant ED3 file for the module (under the “Type”Tab Con-
figuration -> Control -> CompView ->Type for each configured
Coresense™ module). Enter a unique address for each Coresense™
module under the “Addresses” tab. Under the “Setup” tab it will
show 6 other tabs to:

JPS
Netword Termination

24

220v
Unterminated
= or
3 Module *f_ 1oV
@  Torminated Power ™Y 2
Contactor —| @ M
See Dipswitch
Legend Below Line —| @ L
'//.\: Alarm — (@ A
-
SP1 321 Protective —| @ GND
e i
m ‘— 142 ECT Modbus

®

2.3 Standard Modbus

Figure 15A

g«

10 Position Jumper Settings on CoreSense Protection Modules Prior to 2015

JP1
Do Not Remove

10 DIP switch version. Only Firmware
Version F33 or newer is supported

+ Grnd - (Modbus)

= Grnd + (E2)

EEE)

|p3
@®®]1-2 Rsass
123

2-3

JPa

TERMINATED
R5485

[@®®]1-2 25TOPENS

327 23 1s10PHITS

Module [
Power |

Contactor—

Line—

UNTERMINATED

Alarm—

Protective—
Earth

Figure 158

220V
u 1 IOJV
O 2
o) M
L ] L
o A
®

Default Jumper Settings on CoreSense Protection Modules 2015 and After

12 DIP switch version. All Firmware

Versions supported

1) Alarms: Enable or disable the alarms for a generic device

2) Copy: Copy devices in the offline configuration

3) Upload: Upload the parameters from the device

4) Download: Download the parameters to the device

5) Import SI: Import the parameters as S|

6) Import Ol: Import the parameters as Ol
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Energy Measurement / Load shed

Feature Introduction
A new feature introduced in SM800 version 08.053 and above
allows the measurement and subsequent load shedding of

electrical loads. This feature allows the consideration of tariff data,

which can be then used to load shed equipment associated with
a digital input. The use of Danfoss AK-IO modules is required for
this feature.

Feature highlights

+ Measuring period synchronization

« 3 Tariffs in kW (High Tariff, Normal Tariff, Strong Tariff)
« Scale factor for current and voltage transformers

« Pulse / unit

Load shed based on

- Start and stop shed borders

« Shed level

« Min OFF, Pre and Post delay in minutes
« Maximum OFF in seconds

Additional features

« Preset of counters

« Self-synchronization possibility
« Alarm on load shed limit

« Neutral zone in period

« Reset for average, value yesterday, value last week, kWh, kW or all

inone go

Configuration

Follow the guidelines in this section in order to configure energy
measurement and load shed

Go to Configuration -> Control

Change the number of meters (max. 80)

Go to Configuration -> Control->Energy
Select Pulse / kW

Go to Tab Setup
Select Pulse / unit
Give counter a name and fill in all appropriate details

Self sync Period.

In case the external contact in not working properly, SM800 will
synchronize the measuring period internally

Self sync Timeout

If the last time sync is not a self sync timeout, the SM800 will
wait for xx sec, before it will synchronize the measuring period
internally

Type of metering

Conventional way is unit/pulse. The new way is pulse/unit
Sync.mode

Special: Measuring period synchs on tariff change Normal: Tariff
changes after external synch

Pulse/unit

Pulse meter constant

Scale factor

Factor, to adapt the pulse meter constant to current and/or vol-
tage transformers.

Preset counter

Set SM800 kWh to the value of the utility meter. Clear counter will
reset the value.

Collect history

Enable SM800 to collect data for consumption view from this
particular meter

Location:

|» Configuration [ Control

# Energy

Type | Setup | Addresses | Demand Response

[ New metering

|~| Setup

o

e

Name

Selfsynec Period
Selfsync Timeout
Type of metering
Sync. mode
Pulse/unit

Scale factor
Preset counter
Collect History
Use unit for demand lim
Start shedding at
Start restoring at
Alarm if above
Maximum lewvels
Tariff Limit HT
Tariff Limit NI
Tariff Limit ST
Neutral time

Level time

Pericd Peak duration

New metering
15 min

20 =ec
Pulse/unit
Special
1000
200.0

0.0 kWh
Yes

Yes

90 %

85 %

150 %

4

3600.0 kW
4500.0 kW
3200.0 kW
a0 sec

10 =ec

15 min
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Use unit for demand limitation

Enable SM800 to use this (and only this) meter for load shed.
Start shedding at

SMB800 is constantly calculating the energy which is allowed until
the rest of the period without the risk to pass the max. limit. In this
example the load shed starts if 90% of the max value is reached
Start restoring at

SMB800 is constantly calculating the energy which is allowed until
the rest of the period without the risk to pass the max. limit. If the
energy consumption is decreasing and the system is satisfied with
the calculation the restoring of the levels starts. In this example
the restoring starts if the consumption falls below 85% of the max
value.

Alarm if above

If the system is passing above the limit an alarm will be created. In
this example the alarm will be send out if the limit is 50% above
the max value.

Maximum level

The system can handle max 4 levels (priorities) for load shed
Tariff limit HT/NT/ST

Maximum value in kW

Neutral time

Time in sec. for the beginning of a period where load shed is
inactive

Level time

Time how long the calculation stays in a level before it goes to
next level

Period Peak duration

Basis time for calculation on the peak

Addressing:

Go to Tab Addresses and On/Off Inputs to find the addresses for
synch and tariffs.

NT does not need an address because it is NT, if it is not HT.

If ST is active it doesn’t matter which status NT or HT has.

Location: | Configuration [ Control |p Energy |» Addresses

Controllers | Relays | Sensors | On/Off Inputs | Variable Outputs | VLT |

|~ | On/Off Inputs

[ New metering

Sort by

5 G

“é Emergnecy Switch

Creation

Emergncy Switch

& Broadcast No
s 2ddress a0-0.0
v Tvpe Voltage

£ Sync. Input

Sync. Input

& Broadecast No

& Lddress 02-2.2
£ Type Open

%é  Tariff HT Tariff HT
& Broadcast Ho

' Addreas 01-2.4
&S Type Open

%  Tariff ST Tariff ST
t;,.;‘ Broadcast No

& Lddress 01-2.5
£ Type Open
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Detail Vi

Status

ew

Overview  Alal

Status
Alarm
Address

m History Log

835167 4 kiWh
oK
01-2.3

Average
Yesterday
Last week

Peak ki

kiWh reset

Remaining

Level

status | Settings | Service | Consumption

Xih Consumption
Current kW Load

Occurred
Pericd Peak kW
Occurred

Peak reset on

on

Actual Tariff

Zctual Tariff Limit

time

Load is 20% of maximum load

StatusiSettings Device Detail: New metering #0 Master lﬁ
T48
744
T40
738
4 b
T3z
728
18/08/2016 18/08/2018 13/08/2016  13/03/2016  19/03/2016 18/09/2016  15/05/2016 18082016  15/09%/2016 18/08/2016 18/08/2018 13/08/2016  13/03/2016  19/03/2016 18/09/2016 18/08¢2q
11:42:28 11:50:28 11:58:28 12:.06:28 12:14:28 122228 2; 4628 12:54:28 12:02:28 12:10:28 13:18:28 13:26:28 133428 13:42:2¢
M Hew metering Curr KW Load Refresh
Updated: 13:45:23

Settings (see also configuration)

£35173.0 kith
734.0 KW
737.6 kW
17702.8 kh
0.0 kWh

751.7 kW
02/09/16 02:47
737.6 kW
19/09/16 13:44
31/08/16 07:23
01/08/16 10:31
Tariff HT
3600.0

152 sec

o

Overview  Ala

Status
Alarm
Address

rm History Log

835179.6 kWh
oK
01-23

Name

Selfsync T
Type of me
Sync. mode

Pulse/unit

PEGTEGTUC

Scale fact

&

Collect Hi

Start rest

Maximum le

Neutral ti)

Level time

ool e ol O i e R

Feriod Pea

Status | Settings | Service | Consumption

Selfsync Period

imeout

tering

or

Freset counter

story

TUse unit for demand lim

Start shedding at

oring at

Blarm if above

vels

Tariff Limit HT
Tariff Limit NT
Tariff Limit ST

me

Xk duration

Settings (see also configuration)

Status/Settings New metering #0 Master 4;7
748
Tan
T40
73
4 b
T3z
728
15/08/2016 19082016 15082016 15/08/2016 18/08/2016 13/08/2018 18/08/2018 18/08/2016 19/08/2016  13/03/2018 19082016 15082016 15/08/2016 18/08/2016 18/08/2018 18/08/2q
11.42:28 1.50; 0828 12:14:28 2:.22.28 :30:. 13:02:28 10:28 8:28 26:28 133428 13:42:24
B New metering Curr kW Load Refresh |

New metering
15 min

20 sec
Pulse/unit
Special
1000

200.0

0.0 Kih
Yes

Yes

90 %

25 %

150 &

4

3600.0 X
4500.0 ki
3200.0 k¥
£0 sec

10 sec

15 min

Updated; 13:48:04
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Service

Overview  Alarm  HistoryLog  StatusiSettings Device Detail: New metering #0 Master 1,‘7
] 728 [ ]
Status 835192.0 kih
Alarm OK e
Address 01-2.3 740
738
4 4
732
728
19/09/201€  19/09/2018  19/0%/201€  19/022018 19092018 19092016 19092016 19092018 19092016 19/09201€ 19/09/2018 19/0%/201€ 13/022018 19092018 19092016  19/03:2(
11:6228  11:50:28  11:8:28  1208:28 1211428 122228 122028 123828 124628 125428 130228 134028 131828 132628 132828 13:.42:24
B Mew metering Curr kW Load Refresh
Status | SEtmgs | Service ‘ Consumption
Updated: 13:47:07
Press to reset All
Press to reset Everage
Press to reset yesterday
Press to reset last week
Press to reset kih counter
Press to reset peak kW value
Consumption
Overview  Alarm  HistoryLog  Status/Settings Device Detail: New metering #0 Master 47
e _
Status 835198.2 kiwh
Alarm oK 75
Address 01-2.3 740
738
4 b
732
728
19/08/201€  19/09/2016 19/09/2018  19/09/2016 19092016 18/09/2016 19/08/2016 19/09/2016  18/08/2016  18/08/201€  19/08/2016 19/09/2018 19092016 19092016 18/09/2016  19/09/2(
11:42:28 11:50:28 58:28 12:06:28 12:14:28 12:22:28 12:30:28 12:38:28 12:46:28 13:02:28 13:10:28 13:18:28 13:26:28 13:34:28 13:42:24
M Hew metering Curr KW Load Refresh
.fitalus Settings. Servme Consumption
Updated: 13:47:41
W View Day
Mon Sep 19 2016
“%  Previcus day
4&  Next day
2!  Previous month
%%  Next month
Total kWh 2576.6
Peak kW 749.0
Occurred 12:15

The place for the address of the utility meter pulse did not change.
Still available here under sensors

Location: |» Configuration |» Control [ Energy [ Addresses

Sensors | On/Off iputs | Variable Outputs | wiT |

I Mew metering

|~| Sensors

& Sort by

e New metering
3 Broadcast
& RAddress

Creation

New metering
Ho

01-2.3
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Doofild

Coordinated Adaptive Defrost

Danfoss offers a range of ADAP-KOOL® controllers that have an
adaptive defrost function which allows the case controller to

skip scheduled defrost cycles that are not necessary to carry out.
Adaptive defrost is based on a real time monitoring of the evapo-
rator performance.

By using the electronic expansion valve as a mass flow meter, it is
possible to compare the energy balance between the refrigerant
side and air side of the evaporator. By means of this comparison,
it is possible to calculate the airflow through the evaporator when
itis clean.

By monitoring the degrading air flow through the evaporator, it is
possible to estimate the ice build-up on the evaporator. In order
to calculate the mass flow of the refrigerant, the case controller
uses the opening degree of the electronic expansion valve as well
as the pressure differential across the valve.

Refrigerated cases are normally defrosted in groups correspond-
ing to how they are placed physically in the store, for instance all
case sections of a refrigerated island are defrosted at the same
time. If multiple case sections share the same air flow, the defrost
cycle must be co-ordinated, so that all case sections start defrost
at the same time and start refrigeration when all cases of the
group have terminated defrost.

In order to maximize the number of saved defrost, the case con-
trollers have to be grouped into smaller sub-groups of controllers
sharing the same air flow. It is more likely that a group of 3 case
controllers all are willing to skip defrost compared to a group of 8
case controllers.

The ‘ADAP-KOOL® system’ offers a failsafe procedure that ensures

that the refrigerated cases are defrosted in case of error conditions

(e.g. lost communication).

The pack controller provides a filtered value of the condensing
pressure Pc converted into saturated temperature Tc. For pack
controllers handling trans-critical CO2 systems, the liquid receiver
pressure must be distributed to the case controllers. This filtered
value of the condensing/liquid receiver temperature is used by
the adaptive defrost algorithm in the case controllers.

Automatic adaptation to the evaporator

When adaptive defrost is activated it will carry out an automatic
“tuning”in order to adapt itself to the relevant evaporator. The
first tuning takes place after the first defrost so that tuning can be
carried out on an evaporator without ice formation. New tuning
subsequently takes place after each defrost (but not during night
with night blinds using defrost function 2). In a few cases it may
happen that the function is not correctly adapted to the relevant
evaporator. This is usually because the automatic adjustment has
been made under abnormal operating conditions at start-up/

or testing the system. This will result in the function reporting an
error state. If this happens, a manual reset of the function should
take place while briefly setting the adaptive function switch to “0”
(OFF).

Status display

For each evaporator it is possible to display the current operating
status for adaptive defrost:

0: OFF Function not activated

1: Sensor error state — waiting for sensor OK

2: Tuning Function carries out automatic tuning

3: OK - noice build-up

4: Slight ice build-up

5: Medium ice build-up

6: Heavy ice build-up

[DefrostContral [ ] status Updsted: 15:24:20
--- Ctrl State (s11) Normal
ul7 Ther Air 3.9 °C
ul2 53 Air Temp 3.9 °C
ulé 54 Air Temp 2.9 °C
--- RKV OD % 0%

u2é Evap Temp Te

u20 52 Temp

u09 55 Temp

u3é 56 Temp

ull Defrost Time
[Uﬂl AD S:a:e?_'
T10 Acc Defrost
U1l Acc Def Skip

-—- Defrost State

——— Tc Temp Ave

2.9 °C
3.2 °C
120.0
60 min
0-0ff
a

o

-150.0

-10.0 °C

Supported Danfoss Parameters to enable Adaptive Defrost

functionality

The table below gives an overview of the defrost parameters
required for the adaptive defrost start co-ordination. Before
configuring any adaptive defrost scheduling please check that
the case controls used in your application are compatible
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Parameter

Description

Manual defrost start

Used to start a defrost cycle on a case controller. If this parameter is set ON the case
controller will always initiate a defrost cycle.

(Few exceptions does exist e.g. if Main Switch is set OFF, Defrost control is not Enabled,
Case cleaning is ongoing, Case is in shutdown mode, forced closing condition with
disabled defrost).

MC defrost start Also a defrost start signal, but this signal will not initiate a defrost cycle if the adaptive
defrost function in the case controller allows to skip the scheduled defrost.
If the case controller is not set up for adaptive defrost, the signal will initiate a defrost
cycle.

Request defrost If the case controller is setup for adaptive defrost skip functionality, this parameter

indicates whether the controller will initiate the next scheduled defrost.
ON: Case controller will initiate a defrost cycle if the MC defrost start signal is set ON.

OFF: Case controller will skip the next defrost cycle if the MC defrost start signal is set
ON and the skip defrost counter will count 1 up.

Defrost state

Parameter that indicates the actual defrost status of the controller. This parameter is
already used by the standard defrost co-ordination function in AK-SM850.

Tc mean

Filtered condensing pressure (converted to saturated temperature) read by AK-SM 850
from the associated suction group In pack controller) and distributed/written to the
case controllers every 10 minutes. If the signal is not updated every 15 minutes in the
case controller, the value will fall back to a default value.

Methodology of adaptive defrost
The following section describes the methodology of adaptive
defrost.

When the defrost schedule reaches a defrost initiation time the
following will happen for each subgroup of controllers;

AK-SM 800 will read if any of the case controllers are requesting a
defrost cycle. The “Defrost request” status can be read from all case
controllers supporting adaptive defrost with skip.

If just one controller requests a defrost cycle, AK-SM 800 will start
a defrost cycle on all case controllers of the sub group in question
by setting the “Manual defrost start” parameter to ON.

If none of the case controllers are requesting a defrost cycle, AK-
SM 800 will send a “MC defrost start” signal to the case controllers
of the sub group in question. The reason for sending the “MC
defrost start” parameter is to enable the case controller to count
the number of skipped defrost.

Exception handling

If a case is not configured for adaptive defrost or has no adaptive
defrost function, it will always execute a defrost, members in the
subgroup will also be (forced) into defrost. In this situation, all case
controllers must start a defrost cycle. If the defrost request signal
cannot be read from one or more case controllers at the time of
defrost initiation, AK-SM 800 will start a defrost cycle on all case
controllers in the sub-group by setting the “Manual defrost start”
parameter ON.
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Process diagram
The diagram below shows the process for defrost initiation for
each sub group of controllers.

Coordinated Adaptive Defrost schedule and sub-grouping of
controllers

Setting up an (coordinated) adaptive defrost schedule

Prior to any defrost schedule configuration, it is required that the
relevant case controls are configured to accept adaptive defrost
(i.e. set controller d21 AD Mode =4).

Under the Configuration>Control>Refrigeration>Schedules tab,
create a new schedule - type Adaptive Defrost.

—»  Defrost schedule

No

Time for
defrost

v Yes

No Read defrost
request status

¥ Yes

le No  Defrost request
OFF on all

v Yes

Send "MC defrost start”
to controllers

Wait for
1 minute

Yes
v

No Defrost state

QFF onall

Y
Send “Man. def. start
signal” to controllers
and run standard
defrost coordination
on group

Yes
v

Defrost start process
ended - wait for
next scheduled

defrost

Wait for scheduled start

Read the “Request defrost”
parameter for all controllers
in the sub group

Is the “Defrost request” signal
OFF on all controllers =>
Meaning they all want to skip

Send “MC defrost start”|

to all controllers => Only
reason is for the controllers
to count up no. of skipped
defrost

Check that no controllers have
started defrost cycle.

A double check ensuring that
exceptions are handled

q:j) Setting —- Schedule usage

Select the New Value

Misc.

Case Lighting
Night Setback
Shutdown
Defrost
Coord Defrost

 Adaptive Defrost

==

Selection of adaptive defrost schedule
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The next step is to associate select case controllers to the (Adap-
tive) defrost schedule. Next, group the controllers into sub
groups, corresponding to case controllers that share same airflow
in the refrigerated cabinets.

The reason for putting controllers into sub groups is to maximize

the defrost savings - i.e. 3 controllers are more likely to agree
upon skipping a defrost cycle than 8 controllers.

L ocatior fagut at 1 Refrice ratso Scheduios

Controllers

Q:? Setting — AK-CC550-A-015x &

Select the New Value

Not selected
Subgroup 1

Subgroup 2
Subgroup 3
Subgroup 4
Subgroup 5
Subgroup §
Subgroup 7
Subgroup &

Subgroup 9

OK Cancel
| |

Example:
An island of refrigerated cases consists of totally 8 case sections
(evaporators) — 3 case sections on each side and two individual

Sub group 1

) Sub group 3

end sections. In this example the user must be able to divide the Sub group 4
group of controllers into 4 sub-groups: (@

Sub group 1: 3 case controllers on one side

Subgroup 2: 3 controllers on the other side

0SS DMV

Subgroup 3: End section

Subgroup 4: End section

To support this configuration a master ‘Adaptive Defrost’schedule
is defined, with the controllers then getting grouped together us-
ing the sub-group option. This grouping effectively provides the
coordination feature so that all cases are in sync during defrost /
refrigeration cycles.

Sub group 2
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Manual defrost

The user can manually start a defrost at an individual case level
(via device detail screen>Manual tab) or a schedule wide com-
mand can be performed. To initiate a schedule wide (all controls Make a selection
associated with that particular master defrost schedule) navigate
to the schedule screen (Configuration>Control>Refrigeration>S
chedules) and double click or press the ‘turn on now’action line.

Location: | Configuration |» Control |¢ Refrigeration

Rackpack | Suction | Cireuts | conaenser | Drives | Raieat | compview | Addresses | scheduks |

PFress to enable all

5

.
22

Press to disable all

. . & Num of schedules E
The status ‘defrost group’ will then be shown under this schedule e
e Ad Def 11/04/16 00:00
screen. Group defrost Auto

Press to turn on
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Boolean Logic / Calculations

Calculations

Miscellaneous calculations are used to create custom logic. The
AK-SM has the capacity for a total of 96 calculations which can
be used to ‘drive’ miscellaneous logic where special applications
are required. There are several ways to formulate calculations for
a given requirement, but testing as you go is a‘must’in order to
confirm desired results. A calculated point created here can be
used anywhere a board & point address can be referenced. The
calculated points processor is a true boolean processor, with a full
complement of argument types and operators. Every configured
calculated point will be listed. The fields are as follows:

Example of Calculations Tab

New Calc

When first entering the calculations screen a line called New Calc
is shown. To configure a new point, double click this field.
Description

The type of point (Ol or Sl). If an SI, the description will usually
include the units.

Point

(Ca-01 to Ca-96) The name of the calculated point.

Value

The current value or state of the point. This will be on or off for Ol
points, and a value for Sl points.

Status

(Online, Offline, Error)

Location: » Configuration |» Control |» Misc

Relays | Sensors | OniOff Inputs. ‘ Variable Qutputs | Cony Factors | Calculations

Calculations

New Calc

Point Description value Status

After adding a new calculation, a default screen will be shown
(similar to the example below). The screen is divided into three
areas, which from top to bottom are the following:

Heading area The heading of the screen tells what type and style
of calculation point will be created.

Data definitions area This area contains information that
identifies points that will be used in the logical statements in the
next area, and the current value of each. The area by default has
lines for two definitions, but it can be enlarged by double clicking
the ***Press to insert new line ****, You will see this done in a few
pages during the presentation of our first example.

Double click to add new calculation

Rules area This is the area that will contain the logical statements
that determine whether the point is on or off (Ol) or the value (SI)
that is used. At the bottom of the area is the current value of the
result.

Calculation

Location: |» Configuration | Control | Misc |» Calculations

Ca-01 | © ion

= = \ r—

Value

| &7 setting - style Units

Seletthe tew Value — Style
Description
Datapoint type

Output

Datapoint type

#Exx5% Press to insert new line
if (first True line) Result
ROL off

oK. Cancel New
- True on

(&# setting —Datapoint type Current Value (? = Error)

Selectthe llew Value

<Dekter

<isert>

RO
o
vo
s
sigar
sie
si%

or

Generic

Heallding

ROL (7(errary)

Not configured

Data Definitions
|

value |

?(error)

Rules Area

on
7 0n |

‘Else’ line

ox
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Simple Calculation example:

Calculate the average of 3 different temperature sensors. Show
this resulting average value in a miscellaneous sensor driven by
the calculation

1/ Creating the miscellaneous points for this calculation- Sensor
inputs:

Create 3 sensor inputs (the 3rd is used to display the average
through the calculation).

Misc
No. of relay outputs 1
No. of sensor inputs 3
No. of on/off inputs 1
No. of variable outputs 1
Location: |» Configuration |» Control |» Misc |» Calculations
Calculation
Ca-01 ~| € ion
Name Value
Units ST °F
Style Average
Description Average 2 Sensors
Datapoint type 511 ( 26.1°F)
Input 01-1.1 Sensor 1
Datapoint type 512 ( 36.7°F)

Input 01-1.2 Sensor 2
Datapeint type Avg3

SI1 sI2 ( 31.4°F)
Datapeint type

* Press to insert new line *

if (First True line) Result value
New
True Avg3 I1.4°F
Current Value 31.4°F
Location: |» Configuration | Control |[» Misc
Relays | Sensors ‘ On/Off nputs ‘ Variable Outputs | Conv Factors | Calculations
sensors
Name value
Name Sensor 7
Bd-Pt ca-01
Broadcast No
Type cale (°'F)
Number of alarms 0
Sensor fail alarms Disabled

G3.051  Database oaded from: CUsersluscod637Deskiopiasspg's | S B0ard
> S B  supyArt1(112)
* ROBoard OiBoard
misc Retieving dsts...Unit0:6 Zone Temp -1 (11-13)
Unita | Name [ vawe [ aarm Retum Air 241 (10-1.3)
0 Sensor 1 o HNo = Supply Air 2-1 (10-1.1)
0 Sensort BAF No
0 o e Zone Temp 2-1 (10-1.2)
0 Ssensor3 203F  No Veter 1 02:22)
0 Sensord 200F  No
0 sensor5 NFF Mo Lesk1{121.1)
0 Sensor6 00F Mo Sensor 1(01-1.1)
0 Sensor? A No I
Sensor2 01-12)
Sensor3 (0211)
Sensor4 (02412)
Sensor 6 (05-1.1)
Sensor 6 (03-1.1)
Sensor 7 (Ca01)

Simulator: 0 Store control X

447.90

457.90

467.90

[ 477.90

487.90

517.90

527.90

2610

36.70

2030

29.00

21.30

0.00

3140

F

F

F

F

"

ppm

[ misc Task

Simulator: 0 Store control £¢

{Program Files\Danfoss Controller\Simulator\VG03_051\app
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Energy Configuration

Location: |» Configuration [¢ Control

| Control | Refrigeration | Misc | Eneroy | Leak | Override | Lignt | HvAC |

$

Configuration -> Control -> ENERGY

The AK-SM system can monitor Danfoss-approved energy meters
which have a network interface. In addition to the network meter
models, pulse inputs can be fed from a wide range of non sup-
ported meters to AK 1/0 pulse boards & thus basic kWh monitor-
ing can be done. Once either a supported meter or pulse input
has been configured, the AK-SM can display current electrical
status and log data for history purposes. In addition to viewing
and recording electrical data, demand limiting can be performed
on lighting and HVAC loads.

The AK-SM system can have a max of 80 meters, only one of the
meters connected to an AK-SM can be used for demand limiting.
The following section describes the configuration of Pulse and
network meter types, and highlights the demand limiting
function.

The Danfoss approved power meters can be seen when selecting
meter type under the control question in Configuration->Control
page and are described in the example below.

Configuration -> Control -> ENERGY [Pulse input from meter]
From the Configuration->Control page, navigate to the Energy
tab. This example will describe the configuration of a Pulse
meter type. Choose this ‘type’ if a non supported power meter
has a pulse output that can be connected to a pulse AK I/0
module (AK-XM 107A).

Under the Meter Setup tab the following screen can be seen;

Location: | Configuration |» Contral |» Energy

Type | Setup

Type

Name Value

Meter 1 Pulse
Meter 2 WN Plus /MB
Meter 3 VER_EH8035-001x HB035

Meter 4 CG_EM24AV5-001x EM24-AVS

Detailed configuration is done under the Energy tab (Configura-
tion->Control->Energy)

The initial meter configuration is done under the Configuration-
>Control page. Define how many Meters are required, then
select meter type..

Energy meter choices:

Pulse/Vol = used to record volume via pulse (set to Liter, Gallon,
Cubic meter (m3), Cubik feet (ft?)

Pulse = Output from meter fed in to AK /0O module

WN Plus= WattNode + brand meter (supplied by Danfoss).
CG_EM24AV0, AV5,AV6,AV9 = Carlo Gavazzi EM24 (Note NOT
compatible with other Modbus nodes on network)
VER_EH8035/36 = Veris modbus meter

Carlo Gavazzi WM30AV5 is compatible with other Modbus
devices on the same Modbus network

Location: |» Configuration |» Control |» Energy

Type | Setup | Demand Response ‘ Addresses | Alarms ‘ Copy | Upload | Download ‘ Import |

Meter Setup Tab. All meter types can be seen in this

Setup

window. In this example, pulse meter has been
selected.

Name

Value

Name

Window size
Watt-hours per pulse
Collect History

Use unit for demand Tim
Window size

Normal Toad 01 HRS
Normal Tload 02 HRS
Normal Toad 03 HRS
Normal Tload 04 HRS
Normal Toad 05 HRS
Normal Toad 06 HRS
Normal Toad 07 HRS
Normal Toad 08 HRS
Normal load 09 HRS
Normal Toad 10 HRS
Normal load 11 HRS
Normal Toad 12 HRS

Meter 1 Enter custom name for meter

15 min

1000 . . . g
ves If using the pulse meter input for demand limiting,

e answer ‘yes’ to the question ‘use for demand limiting’
15 min

1000 See descriptions below for further details
1000

1000

1000

1000

1000

1000

1000

1000

1000

1000

1000
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Name: Enter custom description for meter

Window Size: [Visible only when demand limiting set to yes] The

window width is set to 15, 20, or 30 minutes. Every minute, the

window “slides” forward so that it always contains the most

recent period of time. Each minute the accumulated KW during

that minute is recorded.

Watt-hours per pulse: Enter relevant value- Watt-hour per pulse

Collect History: Select yes to collect history from this meter

Use for demand limiting: Whether or not this meter is to be

used for demand limiting.

Normal Load 01 - 24 Hrs: Enter the upper demand limit you do

not wish to exceed for the given hour of the day (defined by each

hour line) under normal operating conditions (when using normal

power). There is one field for each hour of the day, from 01 to 24.

Maximum Emergency Load: Enter the upper demand limit that

you do not wish to exceed when the emergency generator is

running.

Start Shedding at: Enter the percent of maximum load at which

you want to start shedding loads.

Start restoring at: Enter the percent of maximum load at which

you want to start restoring loads which have been shed.

Enable coupling switch: In installations where there are two

transformers and/or two emergency generators, a coupling

switch can be used to connect both loads to one source in case

the other source fails.

Number of normal steps: The number of steps (levels) which

you will allow to be shed under normal conditions.

Number of emergency steps: The number of steps (levels)

which you will allow to be shed when the emergency generator is

running.

Normal:
Soft start begin level: 0 to the number of normal steps set
above, up to 10; if 8 normal steps are configured, for example,
the upper limit of this entry is 8) This entry specifies the level
down to which loads will be turned on when the emergency
generator starts. A level will be added each minute unless the
specified emergency load for shedding to start is reached.
Couple begin level: [Visible when coupling switch = yes]
Emergency generator control - Enter the upper demand limit
you do not wish to exceed for the given hour of the day under
normal operating conditions (when using normal power).
There is one field for each hour of the day, from 00 to 23. This
screen has two pages in order to list all the hours of the day.

Emergency:
Soft start begin level: [Emergency generator control] 0 to
the number of emergency steps set above, up to 10; (if 8
emergency steps are configured, for example, the upper limit
of this entry is 8) This entry specifies the level down to which
loads will be turned on when the emergency generator starts.
A level will be added each minute unless the specified
emergency load for shedding to start is reached.
Coupling begin level: [Emergency generator control] Enter
the upper demand limit you do not wish to exceed for the
given hour of the day under normal operating conditions
(when using normal power). There is one field for each hour of
the day, from 00 to 23. This screen has two pages in order to
list all the hours of the day.

Note about soft starts

The effect of a soft start is to slowly add load to the generator after
it starts. If, for instance, soft start begin level is set to 6, when the
generator starts only refrigeration loads and loads assigned level

7 through 11 will be on. After one minute, if the load is below the
“start shedding at” percentage of maximum emergency load, level
6 will be turned on. After another minute, the same decision will
be made for level 5, and so on down to level one. If at any time
the load reaches the “start shedding at” percentage, load shed-
ding will begin again until the system reaches the “start restoring
at” percentage.

DEMAND LIMITING TAB (see dedicated section on Demand
Limiting)
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ADDRESSES

Configuration->Control->Energy->Addresses

After the relevant Energy control questions have been config-
ured, appropriate AK I/0 addresses need to be set for the pulse
meter input. The address input corresponds to the Board & Point
address of the AK /O module - only use module type AK-XM
107A for pulse meter inputs. Navigate to the Addresses Tab
(Demand limiting will be shown in later section). Enter appropri-
ate Board & Point location for the pulse input, under the Sensors
tab (as shown below).

Location: |» Configuration | Control |» Energy |» Addresses

controlers | Relays [ sensors | OnOffinputs | warabie Outputs | v |

Heter 1 [+] sensors

Name value

Meter 1 Meter 1

Address 02-2.2

Configuration -> Control -> ENERGY [Danfoss Supported
Power meter]

As previously described, the AK-SM offers communication
support to the WattNode +, Veris and Carlo Gavazzi EM24 power
meters. These meters offer increased parameters that can be
viewed and logged in the AK-SM.

Note- due to differing baud rate specifications the Carlo Gavazzi
power meter should not be connected on the Modbus channel if
an existing network of Danfoss EKC modbus devices is estab-
lished.

«  WattNode © + (Continental Control Systems) meter requires
LonWorks® FTT10 interface - Use Danfoss (part #TP78-02)
TP78 to FTT10 network bridge to allow correct communica-
tions..

«  WattNode °+ Modbus (Continental Control Systems) meter,
connects over the AK-SM modbus network

« Carlo Gavazzi EM24 supported meters have built in Modbus
communications - connect directly to the AK-SM Modbus
port.

« Veris EH35/36 (Veris Industries ®°) Modbus energy meters

Modbus Port on AK-SM AS4ES ¢ Modbus Port on
Carlo Gavaezi Mate
GNE [ @ b+
ov- | i 8 i

(A t {) GND

Enter custom name for pulse input

Enter unique Board & Point address. This input
address should have the pulse input (via the power
meter) connected

Any Emergency or Coupling Switch (defined in meter
setup) will require address configuration.

Add these relevant address'’s via the On/Off Input tab

WattNode Plus (Modbus power Meters)

The Wattnode modbus power meter (Danfoss code 080Z2146) is a
device which is compatible with other approved modbus devices
on the AK-SM 800 network.

AK-SMB00
Modbus

Ground
Neutral

L 8 Phase A L
2 @ Phase B |1l
D [._ Z‘\ Phase C E

The following steps must be followed to ensure correct scan and
communications

Step 1:

Ensure all devices on the modbus network are connected and
have a valid and unique network address. Via the Configuration
/ Network Nodes screen, perform a network scan, enabling the
MODBUS-RS485 - Ensure SLV/ECFan is set to NO.

Note: The WattNode Modbus meter (080Z2146) has the ability
to run at 38400 or 19200 baud rates. Out of the box the meter is
set to 38400. If there are no SLV devices on the network, perform
a network scan without selecting the SLV options. This will allow
the AK-SM 800 to scan at the same baud rate and thus the meter
will be detected.

If you have SLV devices on the same field bus as the meter you
need to first communicate with the meter at 38400, then once
scanned you select the SLV option to ‘yes’ and re-scan. This will
then set the meter to the slower rate of 19200, the same as the
SLV, thus making them compatible on the same field bus.
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Carlo Gavazzi ® power meter configuration (used in junction
with RS485 AK-SM Model)

The following section describes the required steps to connect

& configure the Carlo Gavazzi EM24xx meter over a modbus
network connection.

Before any configuration can take place, ensure the meter is
securely wired, has a valid network address (different from any
other nodes on the ‘Controller’ network) and has a baud rate set to
9600- consult the meter manual for specific information on how to
set the network address & baud rate. The data format is 1 start bit,
8 data bit, no parity and 1 stop bit.

Once set, ensure correct interconnection to the RS485 modbus
port on the AK-SM.

(1) To avoid errors due to the signal reflections or line coupling, it
is necessary to terminate the bus at the beginning and at the end
(inserting a 120 ohm 1/2W 5% resistor between line B and A in the
last instrument and in the Host interface).

(2) The network termination is necessary even in case of point-to-
point connection and/or of short distances.

(3) For connections longer than 1200m a signal repeater is
necessary.

Once all communication wiring has been set, perform a network
scan- details of how to perform network scans can be seen in
the Network Nodes Section of this user guide. Ensure Modbus
channel is checked in the Node Overview page.

Configuration -> Control -> ENERGY [Danfoss Supported
Power meter]

This example highlights a Danfoss supported meter WattNode +
Modbus. Having already defined the power meter as "WN Plus/
MB’ under the control page, navigate to the Configuration-
>Control->Energy page. Under type, select WattNode MB
(Modbus).

The physical connection to the Modbus network should keep the
polarity (+ terminal should be to the + terminal on the Wattnode)

Name: Enter custom description for meter

Amperage: Select the amperage of the CT’s connected to the
Wattnode +.

Collect History: Select yes to collect history from this meter
Power Update: Interval to which power is measured.

Energy Update: The interval over which energy (the integral of
power over time) is calculated.

Reactive Update: The interval over which reactive components
are recalculated.

Demand Period: The interval over which demand is calculated.
Demand is defined as average power over a specified time
interval.

Demand Subintervals: The # of divisions of the demand period
used when calculating a “rolling demand” using a “sliding
window.”

After the relevant Energy control questions have been config-
ured, the meter must have the address correctly configured. To
add the WattNode + modbus meter to the AK-SM network,
ensure all network wiring is in place and that power has been
applied to the WattNode + meter. Navigate to the addresses tab
and then enter the same address that is already set in the meter.
Perform a network scan to bring the WattNode + meter on line.

Location: |» Configuration |» Control | Energy

Type | Setup | Demana Response | Adaresses | aams | Copy [ upica | nownioaa | import |
o

Name. value

Type WattNode MB

Name Meter 2
Amperage 600
Collect History Yes
Demand period 15 min

Demand subintervals 1

Using the drop down list, the WattNode +
meter has been selected.

Location: | Configuration |» Control |» Energy  Addresses

Controllers | Relays ‘ Sensors | On/Off Inputs | Variable Outputs. ‘ VLT |

[usert |-] controliers

Name Value

Select the address tab to enter the address
which has been assigned in the Wattnode
meter (bit switches)

Remember to correctly wire and use the
appropriate modbus port on the AK-SM.
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Detail -> Energy

Under detail -> energy the Sm8xx supports following information

to the user:

1. Status
a. total consumption since start
b. Current power in kW
c. Peak power in kW

Status | Settings | Service | Consumption |

kiWh Consumption
Current kW Load
Peak kW

Occurred

2. Settings (example shows pulse meter)
a.Name
b. Window size for demand limit
c. Pulse rate in Wh/pulse
d. Collect history (yes or no)
e. Use this meter for demand limitation

Status | Settings | Service | Consumption |

G Hame

& Window size

s Watt-hours per pulse
et Collect History

&l Use unit for demand lim

3.Service
a. Reset kWh
b. Reset peak

Status | Settings | Service | Consumption

&% Press to reset kWh counter

a

o Press to reset peak kW wvalue

4. Consumption (to present consumption and peak from history)

a.View total, monthly, weekly or daily values

b. Select time frame
i. Total from/to
ii. previous month and next month
iii. previous week and next week
iv. previous day and next day

In case of total view it is possible to delete history for this particu-

lar meter

Status | Settings | Service | Consumption |

& View

First Day
Last day
Total Days
Total kWh
Avg Daily kWh
Peak kW

Occurred

e Delete history for this meter

27801.0

60.0

84.0

27/11/15 11:5%8

Test minute pulse
15 min

1000.00

Tes

No

Total

07/11/15
21/12/15
15
9330.0
622.0
68.0
16/12/15
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Enterprise Load Shed (via Danfoss EDS
Service)

Your AK-SM has built in functionality to facilitate enterprise de-
mand limiting, via the Danfoss Electronic Delivered Services (EDS)
offering.

Contact your local Danofss sales rep for more details

The term Load Shed in the AK-SM is used to describe a function
that allows an enterprise connection to schedule and actively turn
off / on configured electrical loads for a period of time.

Once locally configured, your AK-SM can be fully managed via the
Danfoss EDS (Electronic Delivered Services). Once logged on, the
demand response enterprise dashboard allows retailers to
participate in demand response incentive programs via a single,
web-based portal. All site configuration, job scheduling, execu-
tion, status monitoring, and meter data extraction is completed
from one web application.

Why Demand Response?

Participate in demand response programs.

Quickly curtail energy usage across your enterprise.

Single web portal for all configuration, execution, and utility
reporting. For further details, contact your local Danfoss repre-
sentative.

Location: |» Configuration |» Control | Emergy | Demand Response | Load Shed

HvAC | Lighting Zones | Misc Relay

Minimum requirements:

AK-SM version V08_001 or higher of firmware.

A connection between customer stores and Danfoss EDS —via VPN
connection.

Configuration

This section will focus on the local (AK-SM) configuration, and as-
sumes some HVAC and Lighting have been previously configured.
The available load Shed Points (HVAC, Lighting Zones, Misc) are
configured within the AK-SM. From the Configuration/Control/
Energy/Demand Response screen select the Load Shed tab. Any
previously configured HVAC, Lighting or Misc Relay will be visible.

The example below shows the HVAC and Lighting sections. The
two HVAC units are shown and a load shed index of ‘4’ has been
entered. The available index range is from 0-4 and once set in the
AK-SM is used in the enterprise service to dictate what level of
load shed the scheduled job (via the enterprise) will execute.

The Lighting tab has been set to load shed level index 3

Enter load shed index (0-4)

HVAC

Name

value

Unit 1
Load Shed Level
Power Rating
Post delay
Unit 2
Load Shed Level

Power Rating

Post delay

Location: |» Configuration |» Control

HVAC | Lighting Zones | Misc Relay

| Energy |» Demand Response |» Load Shed

The power rating slot can be used as a note to what
the load is. This has no functional purpose except for
notification purposes

25.0 kW

im

20.0 kw

3im

Enter a required post delay. This ensures once the
load shed event has finished not all system loads will
start up at the same time, which could result in
electrical overload conditions

Lighting Zenes

Name

value

Zone 1
Load Shed Level

Power Rating

Post delay

Results

Now the AK-SM has been set for load shed, with the appropriate
levels set, the enterprise user can now schedule load shed jobs.
Once logged in to the Danfoss enterprise dashboard the user can
select multiple sites and select a time and duration, with a load
shed level action.

In our example above, if the enterprise user wishes to reduce
maximum load for a period of time, a job would be created in

the enterprise dashboard and the index ‘4’ would be issued to all
selected AK-SM units across the customers estate. The effect is
that ALL applications that have an index of 4 and below will turn
off for that period of time (and re-start after any post delays). The
result in our example here is that all HVAC and lighting will switch
off. Another example would be using the load shed index of 3.
This would then only shut down ALL applications set at 3 and be-
low. In this example that would be the Lighting, the HVAC would
continue to operate.

0.0 kw

0om
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Demand Limiting

The AK-SM Demand Limiting function is based on a designated
utility power meter. Only one meter can be assigned Demand
limiting, even though up to 80 meters can be connected to the
AK-SM. Once a meter has been selected, the Demand Limit func-
tion can be applied against any Lighting and HVAC load.

Utility demand is monitored every minute. Every minute, the
most recent n minutes are averaged (where n is the width of the
configured window, 15, 20, or 30 minutes defined in the meter
set up window Configuration->Control->Energy). If the average
reaches the configured “start shedding at” percentage of config-
ured maximum demand, Step one (all lighting zones and HVAC
units assigned to level 1) will be turned off. After one minute,
when the average is calculated again, if the demand is still above

the configured percentage of configured maximum demand, level

two will be shed, and so on. When demand has dropped to the
“start restoring at” level, the last level shed will be restored, and

then the others in descending order, so that the last load restored

will be the one which was shed first.
Restoration will continue as long as the load remains below the
“start shedding at” percentage.

If both normal and emergency load limits are to be established,
the relative on/off input for the automatic transfer switch must
be wired and configured. In addition, if the site has a coupling
switch, you must wire and configure an on/off input for the cou-
pling switch.

Priority Levels (normal conditions)

Levels are shed in ascending order: level 1, then level 2, and so on
up to the highest level configured, limited by the number of steps
allowed. Levels above the number of steps configured will not be

shed unless the meter configuration is changed (Configuration-
>Control->Energy meter setup). Since there are only up to ten
steps, loads assigned level 11 will never be shed. It is recom-
mended that loads which are not to be shed are left at level 11,
the default value.

Emergency level

The priority for shedding when the emergency generator is
running. If a load is assigned level 0 (zero) for either normal or
emergency

conditions, the load will never come on under those conditions.

Configuration->Control->Energy Demand Limiting

As previously mentioned the Demand Limiting function is applied
against HVAC and Lighting loads. This example assumes that both
HVAC and lighting have been defined in the AK-SM and that a
meter has been selected for Demand Limiting.

Navigate to the Demand Limiting tab. The HVAC and lighting
systems will be seen in this page, allowing the configuration of
shed levels.

Location: |- Configuration |+ Control |- Energy |» Demand Response

Demand Limiting | Load Shed

Demand Limiting

Enter the required Shed levels & Emergency

Name

levels for the HVAC & Lighting systems.

value

Unit 1
Shed level
Emergency level
Unit 2
Shed level
Emergency level
Zone 1
Shed level

Emergency level

10
i1

11

11

AK-SM 800
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General navigation, operation and use (via web)

Once your AK-SM has been configured, general navigation and
daily use is done via the Dashboard screen. The Dashboard
screen acts as the central system home page, where further
system details can be reached. The Dashboard and subsequent
device screens have been developed to provide an easy to use
navigation environment for the user, where typical status and
setting can be found.

Dashboard view:

Once the correct user name and password has been entered the
Dashboard screen will load. The Dashboard screen will only
reflect what your application configuration has been set to. For
example, if your application does not have any HVAC configured
the Dashboard will not show the HVAC panel. Dashboard panels
are automatically generated depending on the configuration, no

user action is required to build the panels.

Connecting to your AK-SM:
Using a standard web browser or your StoreView Desktop
application, enter your AK-SM IP address

The factory default User name
& password:

User Name: Supervisor
Password: 12345

Mote: inputis case sensitive

oK

0 To guarantee the best experience when
connecting to your AK-SM, ensure you PC
has the latest version of Adobe® Flash®

Preferences
Refrigeration Report
Download Report
History Log Collection
Alarm Log Collection

Log Off

Dashboard screen System View screen Schedule screen Histroy (logs)

File Simulator Detail Schedules Info History Configuration

System View

Central /LK-SM
configuration
screens

Info screel (soft-
ware version, etc)

Global alarms (all Device detail screen

connected AK-SM units)

Use the simulator tool to
simulate configured Misc
points (only available
through RMT off line tool)

Data poll refresh info

Expand panel button HVAC panel data communication status

SuperStore M 60,

Refrigeration panel

System View  Detail Schedules Infc History  Cenfiguration

Alarms @I Q Refrigeration T g‘,%": HVAC i |

Unit ‘ Device Name Alarm Type Qccurred L3 Unit a | Name | Status | Value | Sell)olllll Alarm . ‘ Name | Status ‘ Value ‘ Alarm 3

0 Zone Temp 2-1 High zone temp 12/2012 01:57TPM 0 Pack 1 No |41 | 0 unit1 Fan proof fail 72.9°F No i
0 Suction 1 (s15)De Err Err No -
0 Circuit AA1  (s0)Non O-NoHA! 356°F MNo £
o Circuit AAZ  (s0) Non -328.0°F 356°F No t
0 Circuit AA3  (s0) Non -328.0°F 356°F No 3
o Circuit AA4  (s0) Non -328.0 °F 356°F No ]
0 Circuit AA5  (s0) Non -328.0 °F 356°F No 1 L
o Circuit AA6  (s0) Non -328.0 °F 356°F No &
[ Circuit AA7  (s0) Nor -328.0°F 356°F MNo vl [

Lighting spamesseszreru O || MISC oo Energy e ceszisru Ly ||

Unit | Name Value Alarm N ‘ Name ‘ Vaku‘ Alarm Unit | Name Value Marm -

0 Zone 1 On No 0 Sensor1 Off No 0 Meter 1 0.0 kWh No

0 Relay1 Oon No 0 Sensor1 26.1 No ]
0 Sensor2 36.7 No [I
0 Sensor3 20.3 No @
0 Heater On/Off Off No
0 Misc VarQut 1 0.0% No
0 Leak1 527¢ No

| . |
Lighting panel Misc panel Energy panel

Once the correct user name and password has been entered the
Dashboard screen will load. The Dashboard screen will only
reflect what your application configuration has been set to. For
example, if your application does not have any HVAC configured
the Dashboard will not show the HVAC panel. Dashboard panels
are automatically generated depending on the configuration, no
user action is required to build the panels.

Upon the Dashboard loading, if any active alarms are
present the built in alarm buzzer can be heard. To silence the
alarm press the silence button. This does not acknowledge or
clear any alarms.
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File

Preferences

Preferences

Home screen |Dashbnard | s |

Setup the preferred start screen

[+ Show miscitems on Dashboard

Visualize the Misc section on the dashboard

[+/] Enable alarm sound

[+ Allow program close/minimize

Enable or disable sound if an alarm occurs

Enable or disable the possibility to minimize or close Storeview
Desktop

[] Use full screen

[ ] Log off after inactivity period

Enable or disable the possibility to resize or minimize Storeview
Desktop

Logs the user off after a time of inactivity

[] Log on automatically

Address 192 168.178.70
Llser Mame rainer
Passward EEEAEEE

Analog graph colors

] [ [ ] )

Digital graph colors

I [ (O ) ) )

l—Enable or disable the possibility to logon automatically if Sto-
review Desktop starts. If the function is enabled, credentials are
needed.

Section to customize graph colors for analog and digital lines.
Used in displaying history.

I Save | | Cancel
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Refrigeration Report

When selecting the Refrigeration Overview report it is possible to
output a current status report of configured refrigeration. The re-
port will display current value, setpoint, alarm, defrost and device
address. The report can be exported to PDF, CSV and Print.

It is also possible to export the Refrigeration report to a USB flash
drive in simple text format, which is mounted in the AK-SM 800

Refrigeration Overview

Save PDOF
Print

Save C3V

C3V Separator I:E’

USB port (user must be authorized). B il FIETT A 2 T RETE
Tue Nov 4 2014 20:01:15
Mame Model Current Value Setpoint Alarm Defrost Address
KA1 - Kyl AK-PCTE1-041x -56°C -50°C Mo 3
4-plansd 1K214 AK-CCS550-A-015x 10°C 05°C Mo Off 118
4-plansd 1K21B AK-CC550-A-D15x 22°C 10°C Mo Off 119
4-plansd 1K21C AK-CC550-A-D15x 11°C 1.0°C Mo Off 120
4-plansd 1K21D AK-CC550-A-015x 35°C s0°C Mo Off 121
4-plansd 1K21E AK-CC550-A-015x 35°C s0=c Mo Off 122
4-plansd 1KZ24A AK-CC550-A-015x 43°C 50°C Mo Off 123
4-plansd 1KZ2B AK-CC550-A-D15x 42°C so=C Mo Off 124
4-plansd 1KZ2C AK-CC550-A-015x 39°C s0°C Mo Off 125
G-plansd 1KZ3A AK-CC550-A-015x 48°C s0=c Mo Off 115
G-plansd 1K2Z3B AK-CCS550-A-015x s0°C 50°C Mo Off 116
6-plansd 1K34 AK-CC550-A-D15x 15°C 0s5°C Mo Off 110
6-plansd 1K15A AK-CCS550-A-D15x Defr 7.3 °C 50*C Mo on 74
G-plansd 1K15B AK-CC550-A-015x 46°C s0=c Mo Off 75
G-plansd 1K15C AK-CC550-A-015x 39°C s0°C Mo Off TG
Manuell Fisk 1K AK-CC550-A-015x 158°C 0s5°Cc Mo Off 46
1-plansd 1K9A AK-CCS550-A-D15x 18°C 20°C Mo Off 49
1-plansd 1KSB AK-CC550-A-015x 34°C 19°C Mo Off 50
1-plansd 1KSC AK-CC550-A-015x 26°C 20°C Mo Off 31
3-plansd 1K10 AK-CCS550-A-015x 63°C 6.0°C Mo Off o4
Kylr Mejeri 1K2 AK-CCS550-A-D15x 65°C 50°C Mo Off 22

— — —— — —
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Download report

It is possible to download a text file which contains all informa-
tion’s of the unit. It is information’s about the whole unit setup,
alarms, schedules, scanned devices, audit trail and the controller
database. If some of the information’s is not needed, a setup can
be made under Configuration/System/System Report

Location: |[» Configuration [¢ System

System | Auth Levels | Users | Licensing | System Report I Files |
Include in guick report
e Alarms Yes
Ee Schedules o
] Scanned dewvices No
16 Budit Trail No
e Controller database Hao
System Report
Store Name Super Store
Store Id1
Store Id2
Street Millerstreet 63
City 46569 Baltimore
Phone
Mac Address 00:0B:2D:08:00:17
Unit Address 0
Unit Name Superstore Unit 1
Created on 03/07/14 09:02
Software Version G08.020
Software Created 14/02/14 10:55
Factory Application: GO8F011
Boot-loader 9.3
CPU Base Board 2
CPU Version MPC5125V1.0
CPLD Version 2
Dynamic RAM 256 Mbyte
MRAM 512 Kbyte
Serial Flash 64 Mbyte ST Device ID 0x76
Parallel Flash 64 Mbyte Unknown Device ID 0x7e2301
RAM Disk 40 Mbyte 24% Full
IP Address 192.168.178.24
Licensed features:
Refrigeration
HVAC
Lighting
Com-Trol
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Auto History Log Collection

The user can create with Store view Desktop a daily or weekly
export of Log data. The computer running Store View must be

permanently connected to the AK-SM 800 network and remain

running in order to auto collect log data.

The file format can be CSV for further use in Excel or other tools or
HST to reread the data with Store view Desktop. To export Store Select the sample rate

view Desktop must be connected to the AK-SM 800.

Enable/Disable the auto collection

Selection of the file format

Separator for CSV (, or ;)

Collection rate daily or weekly

Select the destination folder for the
exported files

Conditions, if the frequently export is always used:

1. Add Store view Desktop to the PC auto start section

2. Disable in“Preferences” the log off after inactivity period
3. Enable the auto logon feature and set the credentials

———Selectfile format CSV File - | 3ample Rate 1
— | Whento collect ~ || 15: 10 E

for the exported file

History Log Collection

Enable automatic history collection to retrieve and save daily or weekly history logs of
the store’s configured history points. To view HST history files go to the main history
screen and select import history. To view CSV files use any spreadsheet application.

Ifthe current connection’s IP address is found in the address book the selected
history points will be saved.

] Enable auto-collect

File save location |C:\Temp | D

Select data-points J (&l selected)

| Save | | Cancel |

—

Selection of data points

Select Datapoints

Search |

v £y Unit#0 Testunit

»[] () On-Off Inputs

»[] () Energy Meter Cantrollers
»[] (11 Relay Cutputs

»[] (1] AK-CCT50 AAZa

w1 AKC PC 781

» [ (3 AK-CCB50

» [ () AKC114A-PI200

»[] (] Sensor Inputs

»[] () Others

Mext Cancel
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Auto Alarm Log Collection

The user can create with Store view Desktop a daily or weekly

export of alarms.

The computer running Store View must be permanently con- Export of all alarms or only active, acknowledged or cleared
nected to the AK-SM 800 network and remain running in order to alarms

auto collect alarm data.

Alarm Log Collection

Enable automatic alarm colledtion to retrieve and save alarm information to afile on a
periodic basis.

Enable/Disable the auto collection ———| [#] Enable auto-collect

[ Active Alarms ] Acknowledged Alarms ] Cleared Alarms

Separator for CSV (, or ;) —— C35V Separator E
- When to collect ~|| 09 40 E

- File save location |C:\Temp | I:I

Collection rate hourly,daily, weekly, monthly

Select the destination folder for the
exported files

[ Save | I Cancel |

Collection rates:

Hourly - no additional setup is needed

Daily — Time stamp is needed

Weekly - Time stamp and day of the week is needed
Monthly - Time stamp and day of the month is needed

Conditions, if the frequently export is used:

1. Add Store view Desktop to the PC auto start section

2. Disable in “Preferences” the log off after inactivity period
3. Enable the auto logon feature and set the credentials
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Any active alarms will be shown in the Dashboard alarm panel.
To view more details regarding the alarm double click the L1 Information X

relevant alarm line. A alarm info box will appear with further

details regarding the alarm. Description High sensor value
In addition to more information, the info box also allows the Point Outside temp
authorized user to Mute/Acknowledge the alarm and to jump Address 0111
to the device detail screen. Setting Alarm if above 122.0°F for 15 minutes
Current Value 497.9 °F
Occurred 12121112 09:39AM
Acknowledged No
Cleared
Alarm Level Normal
Alarm Action o
MName Status
MNetwork 2 Mot selected A
Use the Mute/Ack button to - [
Printer Mot selected
acknowledge the alarm. When o
ol f v
pressed the alarm will ‘move’ to :
the Acknowledge “St = Mute/Ack ‘ [ Detail | [ Close |

Click the detail button to jump to the device
detail screen

To view all system alarms (known as global alarms) use the
Alarms tab (found on the main menu)

Global alarm screen

Global acknowledge list Status and Service screens

Active Alarms

Export Alarms
Export to CSV file

17\ Please Select Alarms to Export x

Global active alarm list Global cleared alarm list
[ Active Alarms
[] Acknowledged Alarms
[ Cleared Alarms

[ OK ‘ { Cancel

Service screen

Under the service screen tab, test alarms can be configured and set.

Alarm Status/Service

Status | Service | Info

Service

Name Value

System Test Alarm Normal
Action 1

Press to send test alarm now

Auto Test None

Suspend alarm generation No

Press to clear the alarm log

Press to delete alarm configuration

Internal relay Auto
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Device detail:

Whilst the Dashboard screen will show basic asset information
(AK-SM unit address, Asset Name, Value, Status and alarm), more
detailed information can be found by double clicking an asset
line in the Dashboard. The resulting device detail screen will
reflect more details and settings. The device detail screen is
designed to provide key status and operational settings for the
selected device. Easy navigation to other assets is done via the
navigation tree. The screen image below highlights some of the
main areas of the device detail screen.

Device alarms/History/Schedules

Navigation Tree and Advanced View

File  Simulator Dashboard Alarms  System View  Detail Schedules  Info  History

‘Snap shot’ history

Help

Configuration

Status | Settings | Manual Operation tabs

Status

Under the status tab, common read only datapoints are shown
Settings

Under the settings tab, read and write values can be shown.
Double click a line to make changes (if authorized)

Manual Operation

Under the Manual Operation tab, key user override functions are
available

Use the ‘Advanced view’ screen to access Measurements and
Settings side by side. This screen is useful to access all read/write
parameters for the particular controller

+ + + +
* Refrigerati+n Alarm  HistoryLog  Schedules  Advanced View Device Detail: Circuit AA1 #0 Store control *
L —A—1
v 7 Suction 1 4] AK{Q%“ A_ 023x . . |
|| Gircuit AA1 Description Circuit Aal |
|
1 3
_| Circuit AA2 Address \
| Circult AAZ Status (50) Normal 4 }
. Alarm oK [
| Circuit AA4 . -1
Setprnnt 35.6 °F A2/21/2012 1272142012 12/21/2012 1221/2012 1272172012 12/21/2012 122172012 12/21/2012 1272172012 12/21/2012
_] Circuit AAS 08:40:16am 09:00:16am 02:20:16am 09:40:16 am 10.00:16am 10:20:16am 10:40:16sm 11:00:16am 11:20:16am  11:40:16 am
Current Value -328.0 *F
| Circuit AAS
ci it AAT B 1 ul? Ther. air Refresh
] Circui
_|Circuit AAS Status | Settings | Wanual Operation | r
Circuit AA9 I
L] e Summary] . Status Updated: 12:05:03 Pl
| Cireuit AA10 — ==
_| Drive P1-01 = ——- EHC State (s0) Normal
» (1 Suction 2 = ul? THer. air -328.0 °F
» (1 8Suction 3 [ || | * w12 53 air temp -328.0 °F
Tl = uie 54 air temp -328.0 °F
HVAC = 409 55 temp -328.0 °F
Q Lighti = ul0 DIL status off
 Hlghting = hOl HACCP temp 32.0 °F
% Energy = u13 Night Cond off
Miscellaneous Device Alirms | No alarms detbcted
Controller group menu (based on the controller type)
Full screen button

File Simulator Dashboard Alarms  SystemView Detall Schedules Info  History Configuration Help
* Refrigeration Detal  Aarm  Historylog  Schedules Advanced View: Circuit AA1 #0 Store control 31
v Suction 1 [1] Circuit AR
) Circuit AAT (smmany )
Mo status Upsaies: 120328 0 Settings Updaies: 120320 P10
_|Circuit AA3
am—— Name Value Name Value
[\Cireur Aas * —— EKC State (s0) Normal Name Circuit AAl 4]
5 A * ul7 Ther. air -328.0 °F user file None
ircu
S % u12 53 air temp -328.0 *F Evap shutdown when injection d ves
reu
S * ul6 S4 air temp -328.0 °F * r12 Main switch 1- start
LICkeut ANe * 109 S5 temp -328.0 °F * -~ Cutout 35.6 °F
LiclreuitArg * u10 DI1 status off * r01 Differential 3.6 °F
LIChEUR * hO1 HACCP temp 32.0 °F * r02 Max cutout 122.0 °F
LipriveP1-01 | [« ;13 Night cond off # r03 Min cutout -58.0 °F
T * 15 Ther. s4 % 100 %
L ISuctions o # ——- pef. Start of f
[)vac = d02 Def. StopTenp 42.8 °F
6 * A13 HighLim Air 46.4 °F
\/ Lighting = Al4 LowLim Air -22.0 °F
4 Energy * uS8 Compl/LLSV off g
- -
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System view:

The system view provides a generic yet graphical view of your
configured controls.

The same principle of the navigation tree can be seen in the left
side of the screen. The system view screen shows any configured
Rack or Pack, with associated evaporator circuits. To see addi-
tional information, hover your mouse pointer over an icon, a pop
up box will appear showing additional information. To view
additional information and gain access to settings click the ‘show
Detail’ button. A dashboard will slide across, where a Status,
Settings and Manual operation can be seen. Simply click an asset
to highlight and the detail table will update with reference to this
selected device. Once complete with the device settings, close
the dashboard by clicking the ‘Hide Detail’ button.

System View (Refrigeration)

Gain access to more details via the ‘Show Details’ button

File  Simulator

Dashboard

Alarms

Detail

System View

Schedules Info

History

Configuration  Help

* Refrigeration

Suction 1
Suction 2
Suction 3
Suction DA
Suction DB

Status
AK-PC420(1)-012x
Description
Address
Status
Alarm
Setpoint

Current Value

Suction 1

100

(515) Defrost
oK

Err

Err

Compressors

(s15) Defrost

Suction 1 3*

Circuit AA1 Circuit AA2 Circuit AA3 Circuit Add Circuit AAS Circuit AAG Circuit AT Circuit AAS Circuit AA9
-3280°F 00°F 00°F 00°F 00°F 00°F 00°F 00°F 00°F
Circuit AA10
0.0°F
HVAC
Q Lighting
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Schedule view:

The schedule view provides a system wide view of schedules
(previously configured) in your AK-SM or host of controllers. The
following schedules are currently supported under the schedule
view;

Shutdown (Generic controllers - i.e. AK-CC)
Defrost (Generic controllers - i.e. AK-CC)

Case Lights (Generic controllers - i.e. AK-CC)
Night Setback (Generic controllers - i.e. AK-CC)

If a host network of AK-SM units are configured, a full system view
can be seen by selecting the folder icon, for a (AK-SM) unit display
click the relevant heading under the folder view. The schedule
screen includes a mouse hover over, that indicates (per circuit) the
schedule times.

Circuit BA2

Start: 12:30 AM
Start: 05:18 AM

Start: 10:06 AM
Start: 02:54 PM
Start: 07:42 PM

S | | | | | B |

Change the graphical view to text (table) form, Print, save as PDF
or save as CSV

File  Simulator Dashboard Alarms SystemView Detail Schedules Info  History

Configuration

Help

( 3) Schedules viewTen || Pnmt | [ saepPoF || saecsv | Defrost O
;._1 Shutdown 12 1 2 3 4 5 6 7 8 9 10 1M 12 1 2 3 8 10 1
Circuit BA1 ] [ [ [} L]
“JDE"DS‘_ Circuit BA2 I:l I:l I:l I:l I:l
W sicslon | Circuit BA3 I:l I:l I:l I:l I:l
[ suction 2 Circuit BA4 [ J ] | O]
_ Suction 3 Circuit BAS ] ] ] O] ]
| Suction DA Circuit BA6 I:l I:l I:l I:l I:l
) Circuit BAT [ O ] O] O]
B EEETE R Circuit BAS [ [ (] O [}
] Case Lights Circuit BA9 ] [ [ [ ]
» I Night Setback Circuit BA10 [ [ [ O 0
Schedule Concurrency ” ’ ‘ ‘ ‘ ||| ||| ” ’
(10 minute resolution)
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History (Logs)

File  Simulator Dashboard  Alarms

System View Detail Schedules Info Histery Configuration Help

To access your AK-SM history, select the history tab.
Upto 8 datapoints can be viewed at any given time on the history

screen.

0311212
04:26:40 pm

[[] Show Symbols
[[] Show Curves

Unit#2 Protocol B,C

0312113
10:00:00 pm

Name
Collect

B [¥] B1-1 4Drs FF:

Select datapoints @ 4 B1-14Drs FF:

W ] B2-1 4Drs FF:
| [ B2-1 4Drs FF:

History Tool bar
When viewing data in the history view the tool bar has a set of
functions to enable various actions to be performed.

Export history function
Export to .hst or csv file format. Saving the collected history
points (as .hst) will allow the user to re-load these at a later date

(via the ‘load history from file’ button

021212
03:32:20 am

u17 Ther. air
u17 Ther. air
u17 Ther. air
17 Ther. air

Start: 02:58:00 pm 03/1213

ok ahamnasls s b
e e

02/1313 021313 031313 03/14113 0314113

09:08:40 am 02:40:00 pm 08:13:20 pm 01:48:40 am 07:20:00 am
Interval WMin Max Average
1 min -5.20 49.50 3.09
1 min -6.30 63.70 -1.08
1min -6.00 68.90 127
1 min -6.00 58.30 -0.68

Load history from file
Load a saved .hst file to view

Convert history file to .CSV

Load history group
from file

Zoom

FH

HET 9 « « REE

HdH 4 r M F'ageM

Print

Preferences

Page control

Save history group to file
(Creates a file that contains defined parameters.
This saves time locating the parameters when loading a graph)

Stop: 02:58:00 pm 03/14/13

03114112
12:52:20 pm
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Collecting and viewing history

1/ from the history page, press the collect button Callact

Select datapoints

2/ Select the required datapoints and time/date range. Multiple S e
points can be collected but only 8 can be later shown in the 'E.S:”gﬁ‘j::.ﬂ;:m i
history screen at any given time. After the datapoints have been 0121 Reley Gutpus

downloaded, a dialogue box will appear which provides two viElee1 4ors

options‘ [0 B1-14Drs FF: —AKV 0D %

. [ [ 11 4Drs FF: — Cutout

Select points to draw [ (1) B1-1 4Drs FF: — Cir. state
[ ) B1-14Drs FF: 120 52temp.

Save to .hst file (for later view) 01 [ 5114005 FF: w00 55tamp

[ ) B1-14Drs FF: u17 Ther. air

v[® 25811 4Drs FE
[} B1-14Drs FF: u09 S5 temp.
[ B1-14Drs FF: u20 82 temp.
[ [ B1-14Drs FF: —Ctrl state
[ | B1-14Drs FF: u17 Ther air
[J [ B1-14Drs FF: — AKV OD %
[ [ B1-14Drs FF: — Cutout

»[ 1 B2-1 4Drs FF

2l

Start Date

Start Time

Stop Date

Stop Time

02° 58 pm E

02° 58 pm E

OK

Cancel

© piesce wake a selecton

Data downloading finished, please select one of the following options:

Select Data Points to Draw (

Save to hst File

3/ The graph will be presented for view and analysis. Use the
zoom buttons or hold the left mouse button and hold for zoom
area. Moving the mouse pointer will show a tool tip with point
description, time/date and value.

o

A A A MMV AAA
wy v

o " Lt \

sl el 1S rreteth bty 7t s Y ]
wo o AR AR e W V4 g, AN R st 4 S

a2 01213 LEGERES oanans LECEVE) oartana
10:00:00 pm 02:22:20 am 08:08:40 am 02:40:00 pm 08:42:20 pm 01,4240 am

T — Name Interval Win Max Average
B [ #3-1Dual Temp: u17 Ther. air 1 min -12.10 55.40 584
‘MI [ ¥ A3-1Dual Temp: u17 Ther. air 1 min -11.20 55.00 552
L[] Show Symbols W ] A3-1Dual Temp: w17 Ther. air 1 min <1030 5450 -483
L 1 show curves [ 7 A4-1 Dual Ternp: u17 Ther. air 1 min 24.40 57.20 27.29
[H 4 A4-1 Dual Temp: u17 Ther. air 1 min <1050 60.40 -4.08

Unit#1 Protocol AD Start: 04:33:00 pm 0312113

0314113

07:20:00 am

Stop: 04:33:00 pm 031413

e B

A g S Pl

01413
1253.20 pm

Show curves (provides a computed rounding of the analog curve)

Show Symbols (each symbol represents a sample)

Save History Group to file (saving time for frequent datapoint
selections)

This feature allows the user to save a set of history datapoints.
Typically this feature would be used when a set of datapoints is
frequently needed to be loaded and viewed. Once the data-
points are saved, this history group can then be easily loaded -
thus saving time in selecting datapoints.

Load History Group from file

Use this feature to load any previously save datapoint groups.
When opening the history group file the system will prompt for
the file location. Once loaded a ‘select datapoint’ box will appear
with the datapoints already pre-selection

Export History data

This feature allows the user to export the previously collected
history data. A pop up window asks the user to select a file
format, the following formats are possible;

.hst (Danfoss history file format)

.csv (Excel compatible spreadsheet)

Saving any collected history as a file allows for future loading and
view, use the ‘Load history from file’ button to load any saved
history files.
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Recommended method for upgrading your AK-SM 800 series front end

AK-SM 800 system software and ED3 files can be found at the
Danfoss.com web site http://www.ak-sm800.danfoss.com

There are two main software components for the AK-SM 800
series front end, the Bootloader and Factory Application image
(FAI). When installing new software updates refer to the associ-
ated Refrigeration Note for specific guidance. The section below
briefly describes each software package;

Bootloader application (in a Compressed Software Image or.
CSl format)

The AK-SM 800 Bootloader software (.CSI) is a critical file that
manages system boot up sequence and system management.
The Bootloader cannot be loaded remotely. Updating the
bootloader can be done in application mode (normal AK-SM 800
operation) or when placed in Bootloader mode (toggle switch
behind keyboard).

Boot loader software

Factory Application Image (in a .FAl format)

The FAI provides the system application software and can only be
installed when running in the Bootloader mode. The FAI contains
all the required files for correct system application run time,
including all relevant web and EDF files. The FAI file cannot be
loaded remotely.

When your AK-SM 800 series front end is used in a host network P
configuration (multiple units connected via IP), Danfoss recom- (save Database B
mends updating all units to the same software version. il L

No Arrlication
Ho MAL _Found
FAI
C(EDF/WEB F
Press ESC Exit US

Press 4 ¥GO8—0827.FAI

iles will be Rerlaced)
USE Menu

Example of RS485 AK-SM 800 connections (remove keypad to ac-
cess connections)

Term Term Term

z z
& Supply Aarm 1 Alarm 2 M switch switch switch :
2% 100240vac Boot AUIESS o an orjmmon oo 28
é; 1.2 3 5 6 7/8/9/10 AK-SM 850 0§\V|1ch Ethernet =~ 20 21 22 28|29/ 30 34 35 36 E%
> LN ol WAN - W oB A B e
as Modbus RE485 LON sass 8%
“not currently “ not currently
used used
Modbus field
bus
Power Supply Alarm relay Boot switch Address swicth Lon (R5485)
(used to place unitin (used when configuring field bus

boot loader mode)  multiple SM units
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Updating the Bootloader(.CSI) and system application (.FAI) in
Bootloader mode

The following workflow describes how to update your AK-SM 800
bootloader and application software. Both Bootloader and FAI are

installed whilst your SM 800 is in bootloader mode. Remember to

set the Boot Swicth to OFF after completing this task.

1) Gain Supervisor level access by logging into the SM 800

2) Backup the system database before proceeding (insert USB
flash drive and option 4, save database)

3) Remove keypad and place Boot switch ON. Replace keypad

4) Reset SM800 by power off/on or via the soft reset button (push
in for 5sec), behind front access door

5) SM800 will reset into Bootloader mode- insert USB flash drive
and select option 1 to load Bootloader

6) After software update, system will reset in Bootloader mode-
verify correct software version. Proceed to update application
software (FAI).

7) Ensure / re-insert USB is connected and select option 4 to load
FAI

8) System will load FAl and reset (Note! This can take ~20 minutes
to complete)

9) Remove keypad and place Boot switch to OFF, replace
keypad

10) Reset unit, new SM 800 application is now installed

Updating ED3 files

ED3 files are files used by the AK-SM 800 to represent physical
devices; typical examples are case and pack controls. The ED3 file
allows the user to program offline without having to be connect-
ed to any physical device or network. The ED3 files also contain
information to support XML information, Optimizations and vari-
ous device defaults.

Typically each new AK-SM 800 series software release (built into
the FAI file) will have new and updated ED3 files. However, during
mid release cycle, it may be necessary to load new or updated
ED3 files to support new devices used in the field. The text below
describes the typical action on how to load ED3 files into your AK-
SM 800 series front end.

AK-SM 800 system software and ED3 files can be found at the
Danfoss.com web site
http://www.ak-sm800.danfoss.com

Instructions for loading new ED3 file(S) from RMT

1) Use latest RMT tool and via the‘Log on’ screen connect to your
AK-SM 800

2) Once connected, navigate to the ‘File Management'tab (in the
RMT)

3) In the Remote path screen section, navigate to the \edf folder

a0 |8
|
File Type Size Date

4| o]. 0

*]| 080X1205ed3 | ED3 47518

Remots Path \ed [ [ e

Apr01,2014 09:26:36

A1 NRMKA208 ad3 Fn2 RNAR42

4) Select the new EDF’s based on your PC, and load/replace into
the \edf folder

5) Once all EDF’s have been successfully loaded, the system will
need to be re-set. This can be done manually via the units re-
set button or under the RMT ‘tools’ menu (Reset Unit)

Anr 01 20414 09 2R-R0

Note1: To ensure the front end database is fully synced with the
controllers settings please perform a controller ‘Upload’ function

Flash Drive options (seen in run time application mode)
Instructions for loading new ED3 file(S) with USB

Copy the ED3 file and the device list to the USB stick and insert the
stick in USB port A.

User name and password are required to get the USB menu
enabled.

Option 8. allows to upload the ED3 file and option 9. the LS3 file,
which is the device list

Flash Drive Detected

0. Back Up History Log (* hst) H
1. Load BootLoader .
2. Application

3. Load MAl

4. Save Database

5. Load Database

6. Save Report

7. Refrigeration

8. Load EDS3 file

9. Load L3 file (devicels3)

Instructions for loading new ED3 file(S) from USB

Copy ED3 file and (if needed) the device list to the root folder of
the USB stick.

Plug in the USB stick into the unit.

Press 8 to upload a ED3 file. Press 9 to upload the device list

Option 0: Back up History Log (*.hst)

Option 1: The Bootloader file can be updated via USB connection.
Option 2: Not applicable for the SM800 series

Option 3: Not applicable for the SM800 series

Option 4: Save AK-SM database via USB

Option 5: Load AK-SM database via USB

Option 6: Save report (txt file format, containing main system
configuration details)

Option 7: Save Report (txt file format, containing configured sys-
tem status, not full configuration details)

Option 8: Load ED3 file

Option 9: Load LS3 file

AK-SM 800 User Guide
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Device Management
(Configuration/System/Device Manage-

ment)

The purpose of the Device Management feature is to control the le=TE D Goroes b St b

amount of active device files at any given time (max 1000), thus intermet Fies | Devie s | pevice [ ex upgrace |

saving system RAM and improving system performance. Device [Poger  [-]
Files (609)

The updated file management screen are effective with AK-SM e

800 software version 8.021.

By default the most common controller types are set to ‘Enabled"
Groups which are not enabled (Disabled) are not actively loaded
into system RAM. To enable any controller group simply double
click the group and from the action menu select ‘Enabled’

4xx, RE-CT Sux
Gxx, RE-HF Txx
M 3xx
4xx

5xx

AK-PC 8xx
As device files are Enabled / Disabled the file counter will reflect e
the total number of active device files. The term ‘Files’in this case,
is actually the total number of device selections available. For ex-

ample, a controller such as an AK-CC 550 has 10 different applica-
tions. Therefore each application is a‘selection’. Then the number

of selections is multiplied over several software versions that may

be available for that device.

RED-1xx, FC-1xx
EEC 2xx
EKC 3xx
EHC dux
EKC 5xx
EED 3ux
OFTYMA
SLV
HVAC
Lighting
MCX

Leilel el el 2R e B a i« O u il e Gl e e e Tl e A B e Tl el e Sl el e FlL e Tl e L

Other

The maximum number of active selections per front end will
now be 1000 Bide

Press to select all

Press to deselsct all

This means that once the controller selection reaches 1000, you
will need to disable groups of those devices not being used, in
order to keep this number at, or below 1000. A message will be
presented to alert if the capacity has been reached.

RHU-0403 MC030001_0403

Ll <O

RK-CC210-R-023% 084B8520_023x%

Using the network scan or Refrigeration layout/scan wizard will
automatically enable any group is detected on a scan (even if the
device file was previously set to ‘disabled’).

EDF’s not packaged within the ‘MAI'file for the AK-SM 800 will be
available via the Danfoss Support web site http://www.ak-sm800.
danfoss.com. When installing the latest AK-SM 800 firmware
package, recently released / new EDF device files may not be
included.

The ‘Interim ED3’ collection of files are the ones which were not
included in the MAI (master application install), and can also in-
clude either new files or updates of existing files after the software
release date.

In this situation, there are two recommended methods to update
your AK-SM 800 system.

Note: Only version 08.07x and above supports device files that
have an extension of .ed4

Option 1 - Local screen - USB flash drive

a) Download latest EDF zip file from the AK-SM 800 support site

b) Review the enclosed ‘ReadMe’ document to see what's included
in this file collection

c) Copy the relevant file into the root directory of a USB flash drive.
Note, only 1 file can be loaded at a time

d) Log in as Supervisor at the AK-SM 800

e) Insert USB flash drive and follow menu prompt to install the
required ‘ED3/4’ and Device.ls3 files (only one at a time). Note
that the Ephrases.tbl file is not currently set up to be loaded via
USB. - see the RMT section below.

Enabled
Enabled
Enabled
Enabled
Enabled
Enabled
Enabled
Enabled
Enabled
Enabled
Enabled
Enabled
Disabled
Enabled
Disabled
Disabled
Enabled
Enabled
Enabled
Disabled
Enabled
Enabled
Enabled
Enabled
Enabled

Enabled
Enabled
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Option 2 - RMT access - Connect remotely to
RMT program to transfer these files

SM800 using

- Set the local path as shown to the folder on your PC where these

files are saved to.

- Connect to the SM800 unit and log on with the supervisor access

level.

- Upon connection, click on File Management tab and the remote

path should display the folders as shown.

- Click on the ‘edf’ folder under the remote path. When you open
this folder, the contents will look ‘empty’ Don't concern with that
because the actual files which are resident only appear after an

EDF upload (copy) is invoked.

- From the local folder path, click on the files which need to be
transferred and then press the right arrow in the middle of the

screen to invoke this transfer.

- If you are transferring a large # of files, you must give the SM800
enough process time and then perform a restart to the SM800.
(After transferring the Ephrases.tbl file, a minimum of 15 minutes

wait time after transfer is required.
- Note: if File Management does not display the

- For offline programming via RMT simulator, be sure to copy these

files into the correct Simulator’s EDF folder.

- For further reference, please review the RMT (Remote Manage-
ment User Guide) or contact technical support for assistance.
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Doofild

AK-SM 800 Device support guidelines

AK-SM 800 Field bus guidelines

Field bus devices (generic)

Modbus Protocol Info
(Baud rate, parity, data bits)

3rd Party Modbus devices See
notes
3rd Party Lon devices (120)
Danfoss Modbus controller devices (EKC, AKCC, MCX) 120 PARITY_EVEN, 38400, DATA_8_BITS
Danfoss Lon controller devices 120
Danfoss EKC, SLV, WattNode Modbus (Modbus) 120 PARITY_EVEN, 19200, DATA_8_BITS
Danfoss SNMP controller devices 160
Danfoss Danbuss via PI-200 (max X4 PI-200 per front end) 120
AK2 Multi-Case controllers (max per front end / no further generic | 60
devices allowed)
Danfoss gas sensors (DGS) 50 PARITY_EVEN, 38400, DATA_8_BITS
Danfoss ECL heat recovery application P501.11 PARITY_EVEN, 38400, DATA_8_BITS
Danfoss mix (Modbus/Lon/SNMP) devices 120
Danfoss AK 1/0
Danfoss AK 1/0 Analog Inputs 256
Danfoss AK 1/0 Analog Outputs (256)
Danfoss AK I/0 Digital Inputs 256
Danfoss AK I/O Relay Outputs 256
Comtrol Analog Inputs 256
Comtrol Analog Outputs (256)
Comtrol Digital Inputs 256
Comtrol I/O Relay Outputs 256
Total Digital points 256
Total Analog points 256
3 rd Party
SLvV Contact |PARITY_EVEN, 19200, DATA_8_BITS
factory
Carlo Gavazzi Power Meters (Modbus) 80 PARITY_NONE, 9600, DATA_8_BITS

Cutler Hammer Lighting Panels (Lon)

PARITY_NONE, 9600, DATA_8_BITS

ComTrol I/0 support (via Modbus port)

"IO_SERIAL_FORCE_PARITY_HIGH, 19200, DATA_8_BITS
PARITY_NONE, 19200, DATA_9_BITS"

Siemens Lighting Panel (Modbus)

PARITY_NONE, 38400, DATA_8_BITS

Veris Power Meter (Modbus)

PARITY_NONE, 9600, DATA_8_BITS

Square D Lighting Panel (Modbus)

PARITY_NONE, 19200, DATA_8 BITS

EC-Fan (Modbus)

PARITY_EVEN, 19200, DATA_8_BITS

WattNode Plus (Modbus) , Carlo Gavazzi WM30-AV5, EM 210

PARITY_EVEN, 38400, DATA_8_BITS

Notes

WattNode Plus Modbus is considered Danfoss Modbus

PARITY_EVEN, 38400, DATA_8 BITS

(parity/baud rate/system capacity)

3rd Party Modbus devices requires factory validation to confirm capacity

reduced device capacity)

Field bus and AK I/0 capacities based on AK-SM 850 and 880 (AK-SM 820 has

Maximum different controller types in use (active EDF) at one time is 20

AK-SM 800 Recommended IT settings

Port Type Use User changeable
80 HTTP Web browser/XML Interface yes
20 FTP FTP data transfer, used by RMT tool to update database and system graphics yes
21 FTP FTP data server transfer, used by RMT tool to update database and system graphics yes
25 SMTP Used to send e-mail alarms yes

1041 Proprietary | AK-ST500 (service tool) access, allowing Service Tool tunneling to AK2 devices no

3001 XML Alarm port (alarms from unit to alarm receiver e.g. EM800) yes
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Glossary of terms

RMT

Storeview Desktop
Viz

System View

Site View

AK 1/0:

Bd-Pt:

Alarm Levels:

MAI

csl

FAI

IP

EDF/ED3

CAT (seen in EDF list)

Relative schedule
Communications

Danfoss

Danfoss Software

Veris Industries™
Carlo Gavazzi™

Continental Control Systems™

Remote Management Tool

Desktop tool for remote control of SM800 series and export data

Visual file. Used in the RMT tool and sent to the AK-SM for graphic Site View

Central page of AK-SM that displays all configured control points

Custom graphic page with mapped system parameters

Danfoss AK Input / Output modules

Board & Point address location

Disabled = no alarm action

Log Only = logs alarm in database - no external action

Normal = Activate alarm output (once)

Severe = Activate alarm output (repeat based on severe repeat time)

Critical = Activate alarm output (repeat based on critical repeat time)

Master Application Image

Compressed Software Image

Factory Application Image

Internet Protocol

Extended Device File (a file that represents the physical device)

Category (1=Evap, 2=Pack, 8=HVAC, 16=Energy meter, 34=AKD102)

When set a relative schedule will offset against the operating hours (set under config/time)Host
The connection (via Ethernet) of one or more AK-SM units. The connection between units is

known as‘host network’
http://danfoss.com
http://food-retail.danfoss.com/knowledge-center/software/ak-sm-800/

http://www.veris.com/
http://www.carlogavazzi.com/

http://www.ccontrolsys.com/w/Home

AK-SM 800
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