[bookmark: _4gck8rv3he5d]Overview
This document contains a technical description of the SkyCentrics Ethernet Skybox MA01-EP functionality and provides instructions for getting started with it. Please contact Skycentrics if you have any questions while working through this guide.
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The Ethernet Skybox MA01-EP is a device that provides instant CTA-2045 EcoPort certification to any equipment. It is a CTA-2045 EcoPort to Modbus AC Smart Grid Device (SGD) adapter that facilitates communication between commercial equipment like water heaters, PTAC units, pool pump controllers, etc and the electrical grid. It can talk to any device with Modbus to a CTA-2045-B Level 2 EcoPort. It connects to the SkyCentrics cloud through the Ethernet port for Modbus TCP, with an adaptor for Modbus RTU, and can function as a Modbus TCP/IP server and client. 

[bookmark: _6hkbrt5vry5f]Installation
[bookmark: _5czc5achw1sa]How to power up the skybox and connect to the internet?
1. Use the power cord provided in the Skybox package to power up the Skybox. 
2. Connect the Skybox to the internet using an Ethernet cable. You may use an ethernet or network switch. This will help you connect multiple ports to the same network.
3. The Skybox features LED indicators that provide information about its operational status:
a. Off: The SkyBox is not receiving power.
b. White Solid: The device is powered on.
c. White Blinking: The SkyBox is attempting to connect to a network.
d. Blue Solid: The device is powered and connected to the network.

[bookmark: _umrlapxjnwpo]Setting up the device on Cloud
1. Create an account on the my.skycentrics.com portal 
2. Connect your SkyBox to a power supply and connect it via ethernet cable to your Local Area Network
3. Log in to the My.SkyCentrics portal
4. Hit the plus sign in the top right corner of the Dashboard
5. Hit ‘Add Device’
a. At the bottom of the page, under ‘Type’, select SkySnap (last option in drop-down)
b. Name your Device as appropriate
c. Add your SkyBox’s serial number (located below the QR code on the label of your SkyBox, should be a 12-digit code with a mix of numbers and letters)
d. Type in ‘0000’ for your device’s Wifi Key
e. Hit ‘Save’
6. Your SkyBox should now be visible on your portal dashboard. Please refresh using the circular arrow button and wait for a timestamp to show up under ‘Last Heartbeat’. 
7. Once you have achieved a heartbeat on your SkyBox, your device is successfully connected to the cloud and should be ready for further use


[bookmark: _akyt38ug02bb]Example use-case: Wiring and Connection setup
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Left Section (Sensor/Controller Module)
· Wiring (Red Arrows): This Controller has several inputs/outputs that are connected to sensors and other control devices. 
· Modbus Communication(Yellow Arrow): The controller and the skybox talks using Modbus communication. The controller gathers sensor data (indicated by the red arrows) and sends this data via Modbus to the skybox. The skybox processes the sensor data, it prepares the information to be sent over to the Skycentrics cloud platform.
Middle Section (Skybox and CTA-2045 UCM)
· Connection to Device 1 (Green Arrow): A green arrow shows utility related data communication between the Skybox and the UCM via CTA-2045 protocol.
· Communication to Skycentrics Cloud (Blue Arrows): Both the devices send the data received to the cloud.
Right Section (Skycentrics Cloud and Data Flow)
· Data Flow (Dashed Blue Lines): The Skycentrics platform collects data from the gateway and shares it with third-party services such as utilities or aggregators. These services use the data for monitoring, control, or demand-response actions.
Register Map
The following registers are supported by the device and can be accessed using the Read Holding Registers (0x03) and Write Single Register (0x06) functions. Attempts to write into read-only registers are ignored. That is, a response is returned but data is discarded.

	#
	Address
	Name
	R/W
	Bytes
	Description

	1
	0 (0x00)
	DEVICE
	R/W
	2
	Modbus unit address (default=0x01).

	2
	1 (0x01)
	SERIAL01
	R
	2
	First part of the serial number.

	3
	2 (0x02)
	SERIAL02
	R
	2
	Second part of the serial number.

	4
	3 (0x03)
	SERIAL03
	R
	2
	Third part of the serial number.

	5
	4 (0x04)
	MODEL
	R
	2
	Device model.

	6
	5 (0x05)
	HARDWARE
	R
	2
	Hardware version.

	7
	6 (0x06)
	FIRMWARE
	R
	2
	Firmware version.

	8
	7 (0x07)
	COMMAND
	R/W
	2
	System command.
1 = Soft Reset
2 = Reset
3 = Factory Reset

	9
	8(0x08)
	MODE
	R/W
	2
	Operating mode.
0 = Modbus TCP/IP Server
1 = Modbus RTU Server (via Adapter)



	#
	Address
	Name
	R/W
	Bytes
	Description

	101
	100 (0x64)
	STATE
	R/W
	2
	Operational state.
0 = Idle Normal
1 = Running Normal
2 = Running Curtailed
3 = Running Heightened
4 = Idle Curtailed
6 = Idle Heightened
11 = Idle Opted Out
12 = Running Opted Out

	102
	101 (0x65)
	OVERRIDE
	R/W
	2
	Override status.
0 = No Override
1 = Override

	103
	102 (0x66)
	POWER01
	R/W
	2
	First part of instantaneous power (MSW).

	104
	103 (0x67)
	POWER02
	R/W
	2
	Second part of instantaneous power.

	105
	104 (0x68)
	ENERGY01
	R/W
	2
	First part of cumulative energy.

	106
	105 (0x69)
	ENERGY02
	R/W
	2
	Second part of cumulative energy.

	107
	106 (0x6A)
	PSCAP01
	R/W
	2
	First part of present storage capacity.

	108
	107 (0x6B)
	PSCAP02
	R/W
	2
	Second part of present storage capacity.

	109
	108 (0x6C)
	TSCAP01
	R/W
	2
	First part of total storage capacity.

	110
	109 (0x6D)
	TSCAP02
	R/W
	2
	Second part of total storage capacity.

	111
	110 (0x6E)
	APSCAP01
	R/W
	2
	First part of present ALU capacity.

	112
	111 (0x6F)
	APSCAP02
	R/W
	2
	Second part of present ALU capacity.

	113
	112 (0x70)
	ATSCAP01
	R/W
	2
	First part of total ALU capacity.

	114
	113 (0x71)
	ATSCAP02
	R/W
	2
	Second part of total ALU capacity.



	#
	Address
	Name
	R/W
	Bytes
	Description

	201
	200 (0xC8)
	EVENT
	R/W
	2
	Event type.
0 = No Event
1 = Shed
10 = Critical Peak Event
11 = Grid Emergency
23 = Load Up

	202
	201 (0xC9)
	DURATION
	R/W
	2
	Remaining event duration in seconds.
0 = No event or duration is not specified.


[bookmark: _d28zd9craf3l]

[bookmark: _ga3xaivo3972]Modbus Points
Modbus runs over the ethernet networks using TCP/IP. Information is stored in the Slave device in four different tables. Two tables store on/off discrete values (coils) and two store numerical values (registers). The coils and registers each have a read-only table and read-write table. Each coil or contact is 1 bit and assigned a data address between 0000 and 270E. Each register is 1 word = 16 bits = 2 bytes and also has a data address between 0000 and 270E. Here is the table for your reference:

	Coil/Register Numbers
	Data Addresses
	Type
	Table Name

	1-9999
	0000 to 270E
	Read-Write
	Discrete Output Coils

	10001-19999
	0000 to 270E
	Read-Only
	Discrete Input Contacts

	30001-39999
	0000 to 270E
	Read-Only
	Analog Input Registers

	40001-49999
	0000 to 270E
	Read-Write
	Analog Output Holding Registers
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