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1. Introduction 

This document describes how the TQ Energy Manager can be used as a smart sensor, by serving its 
measurement values via Modbus protocol to upstream instances (e.g. building automation systems). 

It is assumed that the TQ Energy Manager has at least an Ethernet interface, while the RS-485 interface 
is optional. The reason for this assumption is that the RS-485 interface typically needs further 
configuration in the consumer setup. The expectation is that this configuration is done via the embedded 
web frontend of the TQ Energy Manager. 

The Modbus interface only delivers metering data. It cannot be used to publish configuration data of the 
meter or for other purposes. For this, other Ethernet protocols are required. 

 

Figure 1 - Block diagram for RS-485 usage 

 

 

 

 

Figure 2 - Block diagram for Ethernet usage 

 

 

2. Introducing Modbus protocol 

The Modbus protocol is a master-slave protocol. This means that only one master is connected to the 
bus and one or several (up to 247) slave nodes are connected to the same serial bus. A Modbus 
communication is always initiated by the master and there is only one transaction at the same time. 

There are two request modes: 

- unicast mode: The master addresses an individual slave. After receiving and processing the 
request, the slave returns a message (a “reply”) to the master. 

- broadcast mode: The master sends a request to all slaves. No response is returned. 

The Modbus protocol can be used over several physical layers, most commonly used are RS-485 and 
Ethernet. 

This document describes the behavior of the TQ Energy Manager in case it is configured as Modbus 
RTU slave / Modbus TCP server. In this mode, the TQ Energy Manager is passively providing its 
metering data upon request to the devices which query the TQ Energy Manager. 
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3. Physical interfaces 

 

3.1 RS-485 

 

3.1.1 Termination 

A RS-485 bus should be terminated properly with 120 Ohm resistors on each side of the cable. This is 
required for highly reliable applications to reduce reflections in the transmission line. 

The TQ Energy Manager itself does not provide such termination capability, so the consumer has to 
install external terminators if required. 

 

3.1.2 Configuration 

When using Modbus via RS-485, each slave device is required to have a unique address (in the range 
from 1 to 247). The address 0 is used to identify broadcast messages and addresses from 248 to 255 
are reserved. 

Therefore, a configuration of the Modbus ID is required before the TQ Energy Manager can be attached 
to the RS-485 bus. A consumer can configure this Modbus ID via Web Frontend. The default setting of 
the Modbus ID is 247. 

The Modbus specification describes two different transmission modes: RTU mode and ASCII mode. The 
TQ Energy Manager does only support RTU mode. 

The default communication settings of the RS-485 port are: 

 

Setting Factory Default 

Baudrate 19200 

Data bits 8 

Parity Even 

Stop Bits 1 

 

Table 1: default serial communication parameters 

Note: These factory defaults ensure Plug & Play in the TQ’s metering eco system, e.g. sub-metering 
sensors/actors. 

However, it is possible to change these default settings via the TQ Energy Manager’s web frontend. 

Additionally, different factory default settings can be defined in the TQ Energy Manager firmware per 
(OEM) customer upon request to ease plug and play installation in a customer’s eco system. 

 

3.2 Ethernet 

To use Modbus in an IP based local area network (Ethernet) the TQ Energy Manager provides a 
Modbus TCP server which listens to incoming TCP connections. The server uses the industry standard 
port number 502 for this purpose. 

The TQ Energy Manager supports up to 5 concurrent connections to its Modbus TCP Server. 
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4. Modbus register description 

 

For a detailed description of the Modbus protocol, please refer to the Modbus specification. It describes 
the frames used in RTU mode, the data encoding and model and the addressing model. Modbus TCP is 
described in IEC 61158. 

The TQ Energy Manager communicates with the Modbus RTU master / Modbus TCP client using 
register addresses. These registers are filled by the TQ Energy Manager with measurement data and/or 
data to identify the TQ Energy Manager device as such. 

The TQ Energy Manager itself is designed to be interoperable within multiple scenarios, thus it supports 
several specifications of how to present its data in these registers. 

One specification which is supported by the TQ Energy Manager is the SunSpec specification of the 
SunSpec Alliance (see: http://www.sunspec.org). The SunSpec Alliance is a trade alliance of solar 
photovoltaic industry participants, together pursuing information standards for the renewable energy 
industry. SunSpec standards address operational aspects of PV power plants on the smart grid, but also 
other metering equipment like energy meters. The TQ Energy Manager implements this specification by 
a SunSpec-conform register set in the register address range 40000-40177. The following two standards 
apply:  

 SunSpec Alliance Interoperability Specification – Common Models 

 SunSpec Alliance Interoperability Specification – Meter Models 

As the SunSpec register set does not model submetering and the register accuracy does not fully reflect 
the TQ Energy Manager’s capabilities, all energy data is available in additional registers as described in 
the following tables. In these tables, the mapping of the register addresses to data points (OBIS codes) 
and function codes which have to be used by the RTU master / TCP client can be found. 

As most values are stored in multiple Modbus 16-bit registers, the RTU master / TCP client should 
combine the query to related registers in one single read request. In other words, atomicity is guaranteed 
only on request level by the TQ Energy Manager. 

Note that this also means that due to the limited maximum length of a Modbus request, the high count of 
registers and the register alignment, it is not possible to query a full dataset within a single request. 

The following table gives an overall overview of the available registers. The Modbus register address 
space is subdivided into several regions: at the beginning of the address space the internal measured 
data is placed, and then a short block with static device data follows to allow Plug&Play in TQ’s 
ecosystem. After these two blocks, the SunSpec register set is placed, and finally the Sensor Compact 
register set follows. 

Each single region is described in detail in the following sub-chapters. 

 

Special note for registers with a size of more than 16 bits: 

Registers of such types are composed of standard 16-bit Modbus registers. Most-significant bits are 
located in registers with lower addresses, least-significant bits are stored in registers with higher 
addresses. 

Example: 
Assume a virtual register “TotalOperatingHours” (uint32) is placed at offset 0x1000. This register should 
reflect 2,293,828 operating hours  address 0x1000 contains 0x23 and address 0x1001 contains 0x44. 
During transmission both registers are transferred in network byte order (Big Endian) as required by the 
Modbus specification, i.e. a “Read Holding Registers” for both registers shows up as 0x00 0x23 0x00 
0x44 on the wire. 

http://www.sunspec.org/
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Size Description 

0 145 0x0000 0x0091 146 see 4.1 Internal instantaneous registers 

512 791 0x0200 0x0317 280 see 4.2 Internal Energy registers (counters) 

8192 8243 0x2000 0x2033 52 see 4.3 TQ/RM PnP registers 

40000 40177 0x9C40 0x9CF1 178 see 4.4 SunSpec registers 

59392 61311 0xE800 0xEF7F 1920 see 4.5 Group registers 

61440 65279 0xF000 0xFEFF 3840 see 4.6 Sensor registers 

 

Table 2: Register overview 

 

* Note: Whether sensor data is provided and how many sensors are available depends on the hardware 
version of the TQ Energy Manager 
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4.1 Internal instantaneous registers 
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Size R/W Function codes Type Units OBIS-Code Description 

0 1 0x0000 0x0001 2 RO 0x03 uint32 0.1 W 1-0:1.4.0*255 Active power+ 

2 3 0x0002 0x0003 2 RO 0x03 uint32 0.1 W 1-0:2.4.0*255 Active power- 

4 5 0x0004 0x0005 2 RO 0x03 uint32 0.1 var 1-0:3.4.0*255 Reactive power+ 

6 7 0x0006 0x0007 2 RO 0x03 uint32 0.1 var 1-0:4.4.0*255 Reactive power- 

8 9 0x0008 0x0009 2 RO 0x03       (reserved) 

10 11 0x000A 0x000B 2 RO 0x03       (reserved) 

12 13 0x000C 0x000D 2 RO 0x03       (reserved) 

14 15 0x000E 0x000F 2 RO 0x03       (reserved) 

16 17 0x0010 0x0011 2 RO 0x03 uint32 0.1 VA 1-0:9.4.0*255 Apparent power+ 

18 19 0x0012 0x0013 2 RO 0x03 uint32 0.1 VA 1-0:10.4.0*255 Apparent power- 

20 21 0x0014 0x0015 2 RO 0x03       (reserved) 

22 23 0x0016 0x0017 2 RO 0x03       (reserved) 

24 25 0x0018 0x0019 2 RO 0x03 int32 0.001 (unitless) 1-0:13.4.0*255 Power factor 

26 27 0x001A 0x001B 2 RO 0x03 uint32 0.001 Hz 1-0:14.4.0*255 Supply frequency 

28 29 0x001C 0x001D 2 RO 0x03       (reserved) 

30 31 0x001E 0x001F 2 RO 0x03       (reserved) 

32 33 0x0020 0x0021 2 RO 0x03       (reserved) 

34 35 0x0022 0x0023 2 RO 0x03       (reserved) 

36 37 0x0024 0x0025 2 RO 0x03       (reserved) 

38 39 0x0026 0x0027 2 RO 0x03       (reserved) 

40 41 0x0028 0x0029 2 RO 0x03 uint32 0.1 W 1-0:21.4.0*255 Active power+ (L1) 

42 43 0x002A 0x002B 2 RO 0x03 uint32 0.1 W 1-0:22.4.0*255 Active power- (L1) 

44 45 0x002C 0x002D 2 RO 0x03 uint32 0.1 var 1-0:23.4.0*255 Reactive power+ (L1) 

46 47 0x002E 0x002F 2 RO 0x03 uint32 0.1 var 1-0:24.4.0*255 Reactive power- (L1) 
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Size R/W Function codes Type Units OBIS-Code Description 

48 49 0x0030 0x0031 2 RO 0x03       (reserved) 

50 51 0x0032 0x0033 2 RO 0x03       (reserved) 

52 53 0x0034 0x0035 2 RO 0x03       (reserved) 

54 55 0x0036 0x0037 2 RO 0x03       (reserved) 

56 57 0x0038 0x0039 2 RO 0x03 uint32 0.1 VA 1-0:29.4.0*255 Apparent power+ (L1) 

58 59 0x003A 0x003B 2 RO 0x03 uint32 0.1 VA 1-0:30.4.0*255 Apparent power- (L1) 

60 61 0x003C 0x003D 2 RO 0x03 uint32 0.001 A 1-0:31.4.0*255 Current (L1) 

62 63 0x003E 0x003F 2 RO 0x03 uint32 0.001 V 1-0:32.4.0*255 Voltage (L1) 

64 65 0x0040 0x0041 2 RO 0x03 int32 0.001 (unitless) 1-0:33.4.0*255 Power factor (L1) 

66 67 0x0042 0x0043 2 RO 0x03       (reserved) 

68 69 0x0044 0x0045 2 RO 0x03       (reserved) 

70 71 0x0046 0x0047 2 RO 0x03       (reserved) 

72 73 0x0048 0x0049 2 RO 0x03       (reserved) 

74 75 0x004A 0x004B 2 RO 0x03       (reserved) 

76 77 0x004C 0x004D 2 RO 0x03       (reserved) 

78 79 0x004E 0x004F 2 RO 0x03       (reserved) 

80 81 0x0050 0x0051 2 RO 0x03 uint32 0.1 W 1-0:41.4.0*255 Active power+ (L2) 

82 83 0x0052 0x0053 2 RO 0x03 uint32 0.1 W 1-0:42.4.0*255 Active power- (L2) 

84 85 0x0054 0x0055 2 RO 0x03 uint32 0.1 var 1-0:43.4.0*255 Reactive power+ (L2) 

86 87 0x0056 0x0057 2 RO 0x03 uint32 0.1 var 1-0:44.4.0*255 Reactive power- (L2) 

88 89 0x0058 0x0059 2 RO 0x03       (reserved) 

90 91 0x005A 0x005B 2 RO 0x03       (reserved) 

92 93 0x005C 0x005D 2 RO 0x03       (reserved) 

94 95 0x005E 0x005F 2 RO 0x03       (reserved) 

96 97 0x0060 0x0061 2 RO 0x03 uint32 0.1 VA 1-0:49.4.0*255 Apparent power+ (L2) 

98 99 0x0062 0x0063 2 RO 0x03 uint32 0.1 VA 1-0:50.4.0*255 Apparent power- (L2) 

100 101 0x0064 0x0065 2 RO 0x03 uint32 0.001 A 1-0:51.4.0*255 Current (L2) 

102 103 0x0066 0x0067 2 RO 0x03 uint32 0.001 V 1-0:52.4.0*255 Voltage (L2) 
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Size R/W Function codes Type Units OBIS-Code Description 

104 105 0x0068 0x0069 2 RO 0x03 int32 0.001 (unitless) 1-0:53.4.0*255 Power factor (L2) 

106 107 0x006A 0x006B 2 RO 0x03       (reserved) 

108 109 0x006C 0x006D 2 RO 0x03       (reserved) 

110 111 0x006E 0x006F 2 RO 0x03       (reserved) 

112 113 0x0070 0x0071 2 RO 0x03       (reserved) 

114 115 0x0072 0x0073 2 RO 0x03       (reserved) 

116 117 0x0074 0x0075 2 RO 0x03       (reserved) 

118 119 0x0076 0x0077 2 RO 0x03       (reserved) 

120 121 0x0078 0x0079 2 RO 0x03 uint32 0.1 W 1-0:61.4.0*255 Active power+ (L3) 

122 123 0x007A 0x007B 2 RO 0x03 uint32 0.1 W 1-0:62.4.0*255 Active power- (L3) 

124 125 0x007C 0x007D 2 RO 0x03 uint32 0.1 var 1-0:63.4.0*255 Reactive power+ (L3) 

126 127 0x007E 0x007F 2 RO 0x03 uint32 0.1 var 1-0:64.4.0*255 Reactive power- (L3) 

128 129 0x0080 0x0081 2 RO 0x03       (reserved) 

130 131 0x0082 0x0083 2 RO 0x03       (reserved) 

132 133 0x0084 0x0085 2 RO 0x03       (reserved) 

134 135 0x0086 0x0087 2 RO 0x03       (reserved) 

136 137 0x0088 0x0089 2 RO 0x03 uint32 0.1 VA 1-0:69.4.0*255 Apparent power+ (L3) 

138 139 0x008A 0x008B 2 RO 0x03 uint32 0.1 VA 1-0:70.4.0*255 Apparent power- (L3) 

140 141 0x008C 0x008D 2 RO 0x03 uint32 0.001 A 1-0:71.4.0*255 Current (L3) 

142 143 0x008E 0x008F 2 RO 0x03 uint32 0.001 V 1-0:72.4.0*255 Voltage (L3) 

144 145 0x0090 0x0091 2 RO 0x03 int32 0.001 (unitless) 1-0:73.4.0*255 Power factor (L3) 
 

Table 3: Instantaneous values 
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4.2 Internal Energy registers (counters) 
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Size R/W Function codes Type Units OBIS-Code Description 

512 515 0x0200 0x0203 4 RO 0x03 uint64 0.1 Wh 1-0:1.8.0*255 Active energy+ 

516 519 0x0204 0x0207 4 RO 0x03 uint64 0.1 Wh 1-0:2.8.0*255 Active energy- 

520 523 0x0208 0x020B 4 RO 0x03 uint64 0.1 varh 1-0:3.8.0*255 Reactive energy+ 

524 527 0x020C 0x020F 4 RO 0x03 uint64 0.1 varh 1-0:4.8.0*255 Reactive energy- 

528 531 0x0210 0x0213 4 RO 0x03       (reserved) 

532 535 0x0214 0x0217 4 RO 0x03       (reserved) 

536 539 0x0218 0x021B 4 RO 0x03       (reserved) 

540 543 0x021C 0x021F 4 RO 0x03       (reserved) 

544 547 0x0220 0x0223 4 RO 0x03 uint64 0.1 VAh 1-0:9.8.0*255 Apparent energy+ 

548 551 0x0224 0x0227 4 RO 0x03 uint64 0.1 VAh 1-0:10.8.0*255 Apparent energy- 

552 555 0x0228 0x022B 4 RO 0x03       (reserved) 

556 559 0x022C 0x022F 4 RO 0x03       (reserved) 

560 563 0x0230 0x0233 4 RO 0x03       (reserved) 

564 567 0x0234 0x0237 4 RO 0x03       (reserved) 

568 571 0x0238 0x023B 4 RO 0x03       (reserved) 

572 575 0x023C 0x023F 4 RO 0x03       (reserved) 

576 579 0x0240 0x0243 4 RO 0x03       (reserved) 

580 583 0x0244 0x0247 4 RO 0x03       (reserved) 

584 587 0x0248 0x024B 4 RO 0x03       (reserved) 

588 591 0x024C 0x024F 4 RO 0x03       (reserved) 

592 595 0x0250 0x0253 4 RO 0x03 uint64 0.1 Wh 1-0:21.8.0*255 Active energy+ (L1) 
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Size R/W Function codes Type Units OBIS-Code Description 

596 599 0x0254 0x0257 4 RO 0x03 uint64 0.1 Wh 1-0:22.8.0*255 Active energy- (L1) 

600 603 0x0258 0x025B 4 RO 0x03 uint64 0.1 varh 1-0:23.8.0*255 Reactive energy+ (L1) 

604 607 0x025C 0x025F 4 RO 0x03 uint64 0.1 varh 1-0:24.8.0*255 Reactive energy- (L1) 

608 611 0x0260 0x0263 4 RO 0x03       (reserved) 

612 615 0x0264 0x0267 4 RO 0x03       (reserved) 

616 619 0x0268 0x026B 4 RO 0x03       (reserved) 

620 623 0x026C 0x026F 4 RO 0x03       (reserved) 

624 627 0x0270 0x0273 4 RO 0x03 uint64 0.1 VAh 1-0:29.8.0*255 Apparent energy+ (L1) 

628 631 0x0274 0x0277 4 RO 0x03 uint64 0.1 VAh 1-0:30.8.0*255 Apparent energy- (L1) 

632 635 0x0278 0x027B 4 RO 0x03       (reserved) 

636 639 0x027C 0x027F 4 RO 0x03       (reserved) 

640 643 0x0280 0x0283 4 RO 0x03       (reserved) 

644 647 0x0284 0x0287 4 RO 0x03       (reserved) 

648 651 0x0288 0x028B 4 RO 0x03       (reserved) 

652 655 0x028C 0x028F 4 RO 0x03       (reserved) 

656 659 0x0290 0x0293 4 RO 0x03       (reserved) 

660 663 0x0294 0x0297 4 RO 0x03       (reserved) 

664 667 0x0298 0x029B 4 RO 0x03       (reserved) 

668 671 0x029C 0x029F 4 RO 0x03       (reserved) 

672 675 0x02A0 0x02A3 4 RO 0x03 uint64 0.1 Wh 1-0:41.8.0*255 Active energy+ (L2) 

676 679 0x02A4 0x02A7 4 RO 0x03 uint64 0.1 Wh 1-0:42.8.0*255 Active energy- (L2) 

680 683 0x02A8 0x02AB 4 RO 0x03 uint64 0.1 varh 1-0:43.8.0*255 Reactive energy+ (L2) 

684 687 0x02AC 0x02AF 4 RO 0x03 uint64 0.1 varh 1-0:44.8.0*255 Reactive energy- (L2) 
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Size R/W Function codes Type Units OBIS-Code Description 

688 691 0x02B0 0x02B3 4 RO 0x03       (reserved) 

692 695 0x02B4 0x02B7 4 RO 0x03       (reserved) 

696 699 0x02B8 0x02BB 4 RO 0x03       (reserved) 

700 703 0x02BC 0x02BF 4 RO 0x03       (reserved) 

704 707 0x02C0 0x02C3 4 RO 0x03 uint64 0.1 VAh 1-0:49.8.0*255 Apparent energy+ (L2) 

708 711 0x02C4 0x02C7 4 RO 0x03 uint64 0.1 VAh 1-0:50.8.0*255 Apparent energy- (L2) 

712 715 0x02C8 0x02CB 4 RO 0x03       (reserved) 

716 719 0x02CC 0x02CF 4 RO 0x03       (reserved) 

720 723 0x02D0 0x02D3 4 RO 0x03       (reserved) 

724 727 0x02D4 0x02D7 4 RO 0x03       (reserved) 

728 731 0x02D8 0x02DB 4 RO 0x03       (reserved) 

732 735 0x02DC 0x02DF 4 RO 0x03       (reserved) 

736 739 0x02E0 0x02E3 4 RO 0x03       (reserved) 

740 743 0x02E4 0x02E7 4 RO 0x03       (reserved) 

744 747 0x02E8 0x02EB 4 RO 0x03       (reserved) 

748 751 0x02EC 0x02EF 4 RO 0x03       (reserved) 

752 755 0x02F0 0x02F3 4 RO 0x03 uint64 0.1 Wh 1-0:61.8.0*255 Active energy+ (L3) 

756 759 0x02F4 0x02F7 4 RO 0x03 uint64 0.1 Wh 1-0:62.8.0*255 Active energy- (L3) 

760 763 0x02F8 0x02FB 4 RO 0x03 uint64 0.1 varh 1-0:63.8.0*255 Reactive energy+ (L3) 

764 767 0x02FC 0x02FF 4 RO 0x03 uint64 0.1 varh 1-0:64.8.0*255 Reactive energy- (L3) 

768 771 0x0300 0x0303 4 RO 0x03       (reserved) 

772 775 0x0304 0x0307 4 RO 0x03       (reserved) 

776 779 0x0308 0x030B 4 RO 0x03       (reserved) 
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Size R/W Function codes Type Units OBIS-Code Description 

780 783 0x030C 0x030F 4 RO 0x03       (reserved) 

784 787 0x0310 0x0313 4 RO 0x03 uint64 0.1 VAh 1-0:69.8.0*255 Apparent energy+ (L3) 

788 791 0x0314 0x0317 4 RO 0x03 uint64 0.1 VAh 1-0:70.8.0*255 Apparent energy- (L3) 
 

Table 4: Energy registers (counters) 

 

Examples: 

To obtain the instantaneous active power (which is consumed”), use the (integer) values of the holding registers 0 and 1: 

Active power imported [W] = ({Register 0} · 216 + {Register 1}) · 0.1 [W] 

 

To obtain the total active energy (which was imported), that means the cumulated energy over all phases, use (integer) registers 512 to 515: 

Active energy imported [Wh] = ({Register 512} · 248 + {Register 513} · 232 + {Register 514} · 216 + {Register 515}) · 0.1 [Wh] 
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4.3 TQ/RM PnP registers 
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8192 8192 0x2000 0x2000 1 RO 0x03 uint16 ManufacturerID 0x5233 Fixed value to identify every TQ device 

8193 8193 0x2001 0x2001 1 RO 0x03 uint16 ProductID 0x4842 
Indicates that this device is a TQ Energy 
Manager 

8194 8194 0x2002 0x2002 1 RO 0x03 uint16 ProductVersion 
Example: 
0x0200 = 
REV0200 

(Hardware-)Revision of the TQ Energy 
Manager processor board 

8195 8195 0x2003 0x2003 1 RO 0x03 uint16 FirmwareVersion 
Example: 
0x020D = 525 = 
2.13 

Firmware-Revision of the TQ Energy 
Manager 

8196 8211 0x2004 0x2013 16 RO 0x03 string (32) VendorName 
Example: 
B-control 

Contains the vendor name as a string, 
padded with NUL bytes or whitespaces 

8212 8227 0x2014 0x2023 16 RO 0x03 string (32) ProductName 
Example: 
EM310 

Contains the product name as a string, 
padded with NUL bytes or whitespaces 

8228 8243 0x2024 0x2033 16 RO 0x03 string (32) SerialNumber 
Example: 
30380912332211 

Contains the serial number of the device 
as a string, padded with NUL bytes or 
whitespaces 

 

Table 5: TQ/RM PnP registers 
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TQ is an OEM supplier which manufactures several parts for various vendors. To obtain as much 
flexibility for product management purposes, plug & play functionality and usability as possible at the 
same time (regarding software dependencies…), special actions have to be taken during the 
communication and device manufacturing. 

The Modbus register map is prepared to contain fixed fields which allow identifying a specific product, 
but also contains fields which can be branded by TQ according to the customers’ requirements. 
 
The ManufacturerID is a static value, which always contains TQ’s manufacturer id 0x5233. This ID can 
be used by the SCADA system to distinguish between various devices which are attached to the same 
RS-485 bus. 
The ProductID is a static value, too. It allows identifying a unique product, e.g. a TQ Energy Manager, a 
smart heater or a dishwasher or anything else which is manufactured by TQ. A table with valid 
ProductIDs is maintained by TQ’s engineering division. 
The ProductVersion allows identifying a dedicated hardware revision of a product and should match the 
printed device label on the product. 
The FirmwareVersion field reflects the internal firmware version of the TQ Energy Manager. This might 
be used by the SCADA system to work-around some software issues in a dedicated firmware or to 
detect changes/enhancements in the Modbus registers. 
 
The VendorName and the ProductName fields contain strings of the real vendor, i.e. match the device 
label and the marketing name of the product. These fields will be filled by the TQ Energy Manager 
firmware to provide branding information via Modbus interface.  
 

All of these strings will be padded with NUL bytes or whitespace (0x32) to their full length, the Modbus 
RTU master / TCP client should automatically cut the padding before using these strings. 
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4.4 SunSpec registers 
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Scale factor Description 
Value range / OBIS 
mapping 

40000 40001 2 RO 0x03 C_SunSpec_ID uint32 N/A N/A 
Indicates that it is a valid 
SunSpec Modbus map. 0x53756e53 

40002 40002 1 RO 0x03 C_SunSpec_DID uint16 N/A N/A 
Indicates that it is a valid 
SunSpec Common Model block. 0x0001 

40003 40003 1 RO 0x03 C_SunSpec_Length uint16 registers N/A Length of Common Model 65 

40004 40019 16 RO 0x03 C_Manufacturer string(32) N/A N/A Manufacturer name* TQ-Systems GmbH 

40020 40035 16 RO 0x03 C_Model string(32) N/A N/A Model name* Home-Box 

40036 40043 8 RO 0x03 C_Options string(16) N/A N/A Manufacturer-specific value* {empty} 

40044 40051 8 RO 0x03 C_Version string(16) N/A N/A Manufacturer-specific value 1.0 

40052 40067 16 RO 0x03 C_SerialNumber string(32) N/A N/A Manufacturer-specific value* 1900221992 

40068 40068 1 RO 0x03 C_DeviceAddress uint16 N/A N/A Modbus ID (Modbus address) 247 

40069 40069 1 RO 0x03 C_SunSpec_DID uint16 N/A N/A 
Indicates that it is a valid 
SunSpec Meter Model block. 203 

40070 40070 1 RO 0x03 C_SunSpec_Length uint16 registers N/A Length of Meter Model 105 

40071 40071 1 RO 0x03 M_AC_Current int16 A M_AC_Current_SF 
AC Current (sum of active 
phases) 0x8000 

40072 40072 1 RO 0x03 M_AC_Current_A int16 A M_AC_Current_SF Phase A AC current 1-0:31.4.0*255  

40073 40073 1 RO 0x03 M_AC_Current_B int16 A M_AC_Current_SF Phase B AC current 1-0:51.4.0*255  

40074 40074 1 RO 0x03 M_AC_Current_C int16 A M_AC_Current_SF Phase C AC current 1-0:71.4.0*255  

40075 40075 1 RO 0x03 M_AC_Current_SF int16 N/A N/A AC Current Scale Factor** -2 

40076 40076 1 RO 0x03 M_AC_Voltage_LN int16 V M_AC_Voltage_SF 
Line to Neutral AC Voltage 
(average of active phases) 0x8000 

40077 40077 1 RO 0x03 M_AC_Voltage_AN int16 V M_AC_Voltage_SF Phase A to Neutral AC Voltage 1-0:32.4.0*255  

40078 40078 1 RO 0x03 M_AC_Voltage_BN int16 V M_AC_Voltage_SF Phase B to Neutral AC Voltage 1-0:52.4.0*255  
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Scale factor Description 
Value range / OBIS 
mapping 

40079 40079 1 RO 0x03 M_AC_Voltage_CN int16 V M_AC_Voltage_SF Phase C to Neutral AC Voltage 1-0:72.4.0*255  

40080 40080 1 RO 0x03 M_AC_Voltage_LL int16 V M_AC_Voltage_SF 
Line to Line AC Voltage 
(average of active phases) 0x8000 

40081 40081 1 RO 0x03 M_AC_Voltage_AB int16 V M_AC_Voltage_SF Phase A to Phase B AC Voltage 0x8000 

40082 40082 1 RO 0x03 M_AC_Voltage_BC int16 V M_AC_Voltage_SF Phase B to Phase C AC Voltage 0x8000 

40083 40083 1 RO 0x03 M_AC_Voltage_CA int16 V M_AC_Voltage_SF Phase C to Phase A AC Voltage 0x8000 

40084 40084 1 RO 0x03 M_AC_Voltage_SF int16 N/A N/A AC Voltage Scale Factor** -2 

40085 40085 1 RO 0x03 M_AC_Freq int16 Hz M_AC_Freq_SF AC Frequency 1-0:14.4.0*255  

40086 40086 1 RO 0x03 M_AC_Freq_SF int16 N/A N/A AC Frequency Scale Factor** -2 

40087 40087 1 RO 0x03 M_AC_Power int16 W M_AC_Power_SF 
Total Real Power (sum of active 
phases) 

> 0 ≙ 1-0:1.4.0*255 
< 0 ≙ 1-0:2.4.0*255  

40088 40088 1 RO 0x03 M_AC_Power_A int16 W M_AC_Power_SF Phase A AC Real Power 

> 0 ≙ 1-0:21.4.0*255 

< 0 ≙ 1-0:22.4.0*255 

40089 40089 1 RO 0x03 M_AC_Power_B int16 W M_AC_Power_SF Phase B AC Real Power 

> 0 ≙ 1-0:41.4.0*255 

< 0 ≙ 1-0:42.4.0*255 

40090 40090 1 RO 0x03 M_AC_Power_C int16 W M_AC_Power_SF Phase C AC Real Power 

> 0 ≙ 1-0:61.4.0*255 

< 0 ≙ 1-0:62.4.0*255 

40091 40091 1 RO 0x03 M_AC_Power_SF int16 N/A N/A AC Real Power Scale Factor** 1 

40092 40092 1 RO 0x03 M_AC_VA int16 VA M_AC_VA_SF 
Total AC Apparent Power (sum 
of active phases) 

> 0 ≙ 1-0:9.4.0*255 
< 0 ≙ 1-0:10.4.0*255 

40093 40093 1 RO 0x03 M_AC_VA_A int16 VA M_AC_VA_SF Phase A AC Apparent Power 
> 0 ≙ 1-0:29.4.0*255 
< 0 ≙ 1-0:30.4.0*255 

40094 40094 1 RO 0x03 M_AC_VA_B int16 VA M_AC_VA_SF Phase B AC Apparent Power 
> 0 ≙ 1-0:49.4.0*255 
< 0 ≙ 1-0:50.4.0*255 

40095 40095 1 RO 0x03 M_AC_VA_C int16 VA M_AC_VA_SF Phase C AC Apparent Power 
> 0 ≙ 1-0:69.4.0*255 
< 0 ≙ 1-0:70.4.0*255 

40096 40096 1 RO 0x03 M_AC_VA_SF int16 N/A N/A 
AC Apparent Power Scale 
Factor** 1 
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Scale factor Description 
Value range / OBIS 
mapping 

40097 40097 1 RO 0x03 M_AC_VAR int16 var M_AC_VAR_SF 
Total AC Reactive Power (sum 
of active phases) 

> 0 ≙ 1-0:3.4.0*255 
< 0 ≙ 1-0:4.4.0*255 

40098 40098 1 RO 0x03 M_AC_VAR_A int16 var M_AC_VAR_SF Phase A AC Reactive Power 
> 0 ≙ 1-0:23.4.0*255 
< 0 ≙ 1-0:24.4.0*255 

40099 40099 1 RO 0x03 M_AC_VAR_B int16 var M_AC_VAR_SF Phase B AC Reactive Power 

> 0 ≙ 1-0:43.4.0*255 
< 0 ≙ 1-0:44.4.0*255 

40100 40100 1 RO 0x03 M_AC_VAR_C int16 var M_AC_VAR_SF Phase C AC Reactive Power 

> 0 ≙ 1-0:63.4.0*255 

< 0 ≙ 1-0:64.4.0*255 

40101 40101 1 RO 0x03 M_AC_VAR_SF int16 N/A N/A 
AC Reactive Power Scale 
Factor** 1 

40102 40102 1 RO 0x03 M_AC_PF int16 % M_AC_PF_SF 
Average Power Factor (average 
of active phases) 

1-0:13.4.0*255 
-1000…+1000  

40103 40103 1 RO 0x03 M_AC_PF_A int16 % M_AC_PF_SF Phase A Power Factor 
1-0:33.4.0*255 
-1000…+1000   

40104 40104 1 RO 0x03 M_AC_PF_B int16 % M_AC_PF_SF Phase B Power Factor 
1-0:53.4.0*255 
-1000…+1000   

40105 40105 1 RO 0x03 M_AC_PF_C int16 % M_AC_PF_SF Phase C Power Factor 
1-0:73.4.0*255 
-1000…+1000 

40106 40106 1 RO 0x03 M_AC_PF_SF int16 N/A N/A AC Power Factor Scale Factor** -3 

40107 40108 2 RO 0x03 M_Exported uint32 Wh M_Energy_W_SF Total Exported Real Energy 1-0:2.8.0*255  

40109 40110 2 RO 0x03 M_Exported_A uint32 Wh M_Energy_W_SF Phase A Exported Real Energy 1-0:22.8.0*255  

40111 40112 2 RO 0x03 M_Exported_B uint32 Wh M_Energy_W_SF Phase B Exported Real Energy 1-0:42.8.0*255  

40113 40114 2 RO 0x03 M_Exported_C uint32 Wh M_Energy_W_SF Phase C Exported Real Energy 1-0:62.8.0*255  

40115 40116 2 RO 0x03 M_Imported uint32 Wh M_Energy_W_SF Total Imported Real Energy 1-0:1.8.0*255  

40117 40118 2 RO 0x03 M_Imported_A uint32 Wh M_Energy_W_SF Phase A Imported Real Energy 1-0:21.8.0*255  

40119 40120 2 RO 0x03 M_Imported_B uint32 Wh M_Energy_W_SF Phase B Imported Real Energy 1-0:41.8.0*255  

40121 40122 2 RO 0x03 M_Imported_C uint32 Wh M_Energy_W_SF Phase C Imported Real Energy 1-0:61.8.0*255  

40123 40123 1 RO 0x03 M_Energy_W_SF int16 N/A N/A Real Energy Scale Factor** 0 
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Scale factor Description 
Value range / OBIS 
mapping 

40124 40125 2 RO 0x03 M_Exported_VA uint32 VAh M_Energy_VA_SF Total Exported Apparent Energy 1-0:10.8.0*255  

40126 40127 2 RO 0x03 M_Exported_VA_A uint32 VAh M_Energy_VA_SF 
Phase A Exported Apparent 
Energy 1-0:30.8.0*255  

40128 40129 2 RO 0x03 M_Exported_VA_B uint32 VAh M_Energy_VA_SF 
Phase B Exported Apparent 
Energy 1-0:50.8.0*255  

40130 40131 2 RO 0x03 M_Exported_VA_C uint32 VAh M_Energy_VA_SF 
Phase C Exported Apparent 
Energy 1-0:70.8.0*255  

40132 40133 2 RO 0x03 M_Imported_VA uint32 VAh M_Energy_VA_SF Total Imported Apparent Energy 1-0:9.8.0*255  

40134 40135 2 RO 0x03 M_Imported_VA_A uint32 VAh M_Energy_VA_SF 
Phase A Imported Apparent 
Energy 1-0:29.8.0*255  

40136 40137 2 RO 0x03 M_Imported_VA_B uint32 VAh M_Energy_VA_SF 
Phase B Imported Apparent 
Energy 1-0:49.8.0*255  

40138 40139 2 RO 0x03 M_Imported_VA_C uint32 VAh M_Energy_VA_SF 
Phase C Imported Apparent 
Energy 1-0:69.8.0*255  

40140 40140 1 RO 0x03 M_Energy_VA_SF int16 N/A N/A Apparent Energy Scale Factor** 0 

40141 40142 2 RO 0x03 M_Import_VARh_Q1 uint32 VARh M_Energy_VAR_SF 
Quadrant 1: Total Imported 
Reactive Energy 0x80000000 

40143 40144 2 RO 0x03 M_Import_VARh_Q1A uint32 VARh M_Energy_VAR_SF 
Phase A - Quadrant 1: Imported 
Reactive Energy 0x80000000 

40145 40146 2 RO 0x03 M_Import_VARh_Q1B uint32 VARh M_Energy_VAR_SF 
Phase B - Quadrant 1: Imported 
Reactive Energy 0x80000000 

40147 40148 2 RO 0x03 M_Import_VARh_Q1C uint32 VARh M_Energy_VAR_SF 
Phase C - Quadrant 1: Imported 
Reactive Energy 0x80000000 

40149 40150 2 RO 0x03 M_Import_VARh_Q2 uint32 VARh M_Energy_VAR_SF 
Quadrant 2: Total Imported 
Reactive Energy 0x80000000 

40151 40152 2 RO 0x03 M_Import_VARh_Q2A uint32 VARh M_Energy_VAR_SF 
Phase A - Quadrant 2: Imported 
Reactive Energy 0x80000000 

40153 40154 2 RO 0x03 M_Import_VARh_Q2B uint32 VARh M_Energy_VAR_SF 
Phase B - Quadrant 2: Imported 
Reactive Energy 0x80000000 
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Scale factor Description 
Value range / OBIS 
mapping 

40155 40156 2 RO 0x03 M_Import_VARh_Q2C uint32 VARh M_Energy_VAR_SF 
Phase C - Quadrant 2: Imported 
Reactive Energy 0x80000000 

40157 40158 2 RO 0x03 M_Export_VARh_Q3 uint32 VARh M_Energy_VAR_SF 
Quadrant 3: Total Imported 
Reactive Energy 0x80000000 

40159 40160 2 RO 0x03 M_Export_VARh_Q3A uint32 VARh M_Energy_VAR_SF 
Phase A - Quadrant 3: Imported 
Reactive Energy 0x80000000 

40161 40162 2 RO 0x03 M_Export_VARh_Q3B uint32 VARh M_Energy_VAR_SF 
Phase B - Quadrant 3: Imported 
Reactive Energy 0x80000000 

40163 40164 2 RO 0x03 M_Export_VARh_Q3C uint32 VARh M_Energy_VAR_SF 
Phase C - Quadrant 3: Imported 
Reactive Energy 0x80000000 

40165 40166 2 RO 0x03 M_Export_VARh_Q4 uint32 VARh M_Energy_VAR_SF 
Quadrant 4: Total Imported 
Reactive Energy 0x80000000 

40167 40168 2 RO 0x03 M_Export_VARh_Q4A uint32 VARh M_Energy_VAR_SF 
Phase A - Quadrant 4: Imported 
Reactive Energy 0x80000000 

40169 40170 2 RO 0x03 M_Export_VARh_Q4B uint32 VARh M_Energy_VAR_SF 
Phase B - Quadrant 4: Imported 
Reactive Energy 0x80000000 

40171 40172 2 RO 0x03 M_Export_VARh_Q4C uint32 VARh M_Energy_VAR_SF 
Phase C - Quadrant 4: Imported 
Reactive Energy 0x80000000 

40173 40173 1 RO 0x03 M_Energy_VAR_SF int16 N/A N/A Reactive Energy Scale Factor** 0 

40174 40175 2 RO 0x03 M_Events uint32 N/A N/A Event flags 0 

40176 40176 1 RO 0x03 C_SunSpec_DID uint16 N/A N/A 
Indicates that it is a valid 
SunSpec End Model block. 0xffff 

40177 40177 1 RO 0x03 C_SunSpec_Length uint16 registers N/A Length of End Model 0 
 

Table 6: SunSpec registers 
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* The field marked with asterisk can be branded to the customer upon request. 

** Example: If the register M_AC_Freq contains the value 4950 and M_AC_Freq_SF contains the value -2, the frequency can be calculated as 4950 Hz· 10-2 = 49.50 Hz 

 Important note: Although the scale factors are stated as fixed values, do not consider them as fixed in your application. These values can change 
 dynamically, to fit the measured values best. Always query them together with the corresponding value and include code to dynamically evaluate 
 the calculation for the value. 

 
 
Note to prevent off-by-one errors: 
The SunSpec specification (as found on www.sunspec.org) always refers to register numbers, not register addresses, whereas this document always uses 
register addresses as used “on the wire”. So to access SunSpec register 40001, you have to use register address 40000 which is hexadecimal offset 0x9C40. 
 
 

http://www.sunspec.org/
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4.5 Group registers 

This register set contains group specific information. In total, there are 48 group register sets. Each 
register set has a size of 40 registers, which models one group connected to the TQ Energy Manager. 
The group registers are only available, if the base product has sensor support enabled and the groups 
are configured. The groups provide sum calculations of power, energy and current for the configured 
sensors, according to the following tables. 

The base offset of each sensor register block can be calculated by: 

offset = 0xE800 + (<group number> - 1) · 0x0028 
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Size Description 

59392 59431 0xE800 0xE827 40 Group 1 

59432 59571 0xE828 0xE8B3 40 Group 2 

… … … … … … 

61272 61311 0xEF58 0xEF7F 40 Group 48 

 

Table 7: Group registers overview 

 
The register set for each group is equal for all groups. That means the following table only describes the 
register set of group 1, all other channels only vary in their offset address. 
 
The group OBIS codes do not contain a phase information because the user can combine sensors from 
different phases in a group. 
 
Each sensor in the TQ Energy Manager’s environment can be identified by its group index. 
Note: first group index starts at 0. 
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Table 8: Group register set 

 

S
ta

rt
 a

d
d

re
s
s
 

(d
e
c

im
a

l)
 

E
n

d
 a

d
d

re
s
s
 

(d
e
c

im
a

l)
 

S
ta

rt
 a

d
d

re
s
s
 

(h
e
x

a
d

e
c

im
a

l)
 

E
n

d
 a

d
d

re
s
s
 

(h
e
x

a
d

e
c

im
a

l)
 

Size R/W 
Function 

codes Type Units OBIS-Code Description Source type 

59392 59395 0xE800 0xE803 4 RO 0x10 uint64 unitless 0-x:96.1.0*255 
Group label (first 8 
characters) 

Configured 

59396 59399 0xE804 0xE807 4 RO 0x10    (reserved)  

59400 59400 0xE808 0xE808 1 RO 0x10    (reserved)  

59401 59404 0xE809 0xE80C 4 RO 0x10 uint64 1 Wh 1-x:81.8.0*255 
Active energy+ 
(group sum) 

Calculated 

59405 59408 0xE80D 0xE810 4 RO 0x10       (reserved)  

59409 59412 0xE811 0xE814 4 RO 0x10 uint64 1 VAh 1-x:89.8.0*255 
Apparent energy+ 
(group sum) 

Calculated 

59413 59416 0xE815 0xE818 4 RO 0x10       (reserved)  

59417 59418 0xE819 0xE81A 2 RO 0x10 uint32 0.001 W 1-x:81.4.0*255 
Active power+ 
(group sum) 

Calculated 

59419 59420 0xE81B 0xE81C 2 RO 0x10       (reserved)  

59421 59422 0xE81D 0xE81E 2 RO 0x10 uint32 0.001 VA 1-x:89.4.0*255 
Apparent power+ 
(group sum) 

Calculated 

59423 59424 0xE81F 0xE820 2 RO 0x10       (reserved)  

59425 59426 0xE821 0xE822 2 RO 0x10 uint32 0.001 A 1-x:91.4.0*255 
Current (group 
sum) 

Sensors 

59427 59428 0xE823 0xE824 2 RO 0x10    (reserved)  

59429 59430 0xE825 0xE826 2 RO 0x10    (reserved)  

59431 59431 0xE827 0xE827 1 RO 0x10    (reserved)  
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4.6 Sensor registers 

This register set contains sensor specific information according to the following table. In total, there are 
96 sensor register sets. Each register set has a size of 40 registers, which models one sensor connected 
to the TQ Energy Manager. 

The base offset of each sensor register block can be calculated by: 

offset = 0xF000 + (<sensor number> - 1) · 0x0028 
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Size Description 

61440 61479 0xF000 0xF027 40 Sensor 1 

61480 61519 0xF028 0xF04F 40 Sensor 2 

… … … … … … 

65240 65279 0xFED8 0xFEFF 40 Sensor 96 

 

Table 9: Sensor registers overview 

 

The register set for each sensor is equal for all sensors. That means the following table only describes 
the register set of sensor 1, all other channels only vary in their offset address. 
 
The OBIS codes are for illustration only as the real OBIS code depends upon the configured phase of 
the sensor and the channel. All sensors are mapped to a unique channel respectively. Sensor 1 is 
mapped to channel 1, Sensor 2 is mapped to channel 2 and so on. 
 
The phase information of each sensor must be configured using the TQ Energy Managers web interface. 
If a sensor is not yet configured by the consumer, the corresponding registers will contain zero and only 
the current register will show a value. The registers contain zero because the data acquisition layer uses 
the phase information to obtain the voltage and power factor from the corresponding internal 
measurement values. 
 
The columns “source type” indicates the origin of the provided data: “configured” means that the value is 
determined by configuration and/or generated by sensor management in the TQ Energy Manager; 
“calculated” means that the value is calculated within the sensor data acquisition layer and “internal” 
means that the value originates from the internal data acquisition components and thus depends upon 
configuration of the sensor. 
 
Each sensor in the TQ Energy Manager’s environment can be identified by its serial number + sensor 
index. Note: first sensor index starts at 0. 

 

Example: The hexadecimal interpretation of the serial number + sensor index 
registers suggests that the following register set corresponds to the sixth 
sensor of the sensorbar with serial number F4.5A.EE.84.6F.2B. 

Register Value 

61644 0xF45A 

61645 0xEE84 

61646 0x6F2B 

61647 0x0005 

Table 10 - serial + index 
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Table 11: Sensor register set 
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Size R/W 
Function 

codes Type Units OBIS-Code Description 
Source 

type 

61440 61443 0xF000 0xF003 4 RO 0x10 uint64 unitless 0-x:96.1.0*255 
Sensor label (first 8 
characters) 

Configured 

61444 61447 0xF004 0xF007 4 RO 0x10 uint64 unitless 0-x:96.1.1*255 
Serial number + 
sensor index 

Configured  

61448 61448 0xF008 0xF008 1 RO 0x03 uint16 unitless - Phase (1, 2, 3) Configured 

61449 61452 0xF009 0xF00C 4 RO 0x03 uint64 1 Wh 1-x:1.8.0*255 Active energy+ Calculated 

61453 61456 0xF00D 0xF010 4 RO 0x03       (reserved)  

61457 61460 0xF011 0xF014 4 RO 0x03 uint64 1 VAh 1-x:9.8.0*255 Apparent energy+ Calculated 

61461 61464 0xF015 0xF018 4 RO 0x03       (reserved)  

61465 61466 0xF019 0xF01A 2 RO 0x03 uint32 0.001 W 1-x:1.4.0*255 Active power+ Calculated 

61467 61468 0xF01B 0xF01C 2 RO 0x03       (reserved)  

61469 61470 0xF01D 0xF01E 2 RO 0x03 uint32 0.001 VA 1-x:9.4.0*255 Apparent power+ Calculated 

61471 61472 0xF01F 0xF020 2 RO 0x03       (reserved)  

61473 61474 0xF021 0xF022 2 RO 0x03 uint32 0.001 A 1-x:11.4.0*255 Current Sensor 

61475 61476 0xF023 0xF024 2 RO 0x03 uint32 0.001 V 1-x:12.4.0*255 Voltage Internal 

61477 61478 0xF025 0xF026 2 RO 0x03 int32 0.001 (unitless) 1-x:13.4.0*255 Power factor Internal 

61479 61479 0xF027 0xF027 1 RO 0x03    (reserved)  
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5. Appendix 

 

Abbreviation Description Remarks 

Customer Customer of TQ Group This term is used when a customer of the TQ group is 
meant. 

Consumer Customer of Customer This term refers to the end customer, who actually bought 
the TQ Energy Manager as a (branded) product from the 
customer. 

OMS Open Metering System  

OBIS Object Identification 
System 

 

 

Table 12: Specific abbreviations 

 

No Title / File name Version / Date Author Company 

(1)  Modbus application protocol specification / 
Modbus_Application_Protocol_V1_1b.pdf 

V1.1b / 2006-12-
28 

- Modbus IDA 

(2)  MODBUS over serial line specification 
and implementation guide / 
Modbus_over_serial_line_V1_02.pdf 

V1.02 / 2006-12-
20 

- Modbus IDA 

(3)  Open Metering System Volume 2 Primary 
Communication 

Issue 3.0.1 / 
2011-01-29 

- OMS Group 

(4)  
SunSpec Alliance Interoperability 
Specification – Common Models / 
SunSpec-Alliance-Specification-Common-
Models-v1.5.pdf 

1.5 - 
SunSpec Alliance 

(5)  
SunSpec Alliance Interoperability 
Specification – Meter Models / SunSpec 
Alliance Specification - Meter Models v1.1 
body.pdf 

1.1 - 
SunSpec Alliance 

 

Table 13: Additional applicable documents 

 

 
 

 


