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1 INTRODUCTION C)
This introduction gives you a brief overview of this document. It also briefly describes th
4300 power meter and the SEAbus protocol under which it operates.

L 4

describes how the SEAbus ™ protocol passes commands, information, between
the meter and a master device such as the Siemens Power Monitor™ 4 d
monitoring unit. Following this introduction, it describes the commuaicatifens packets of
the 4700 protocol: Q

1.2 About the 4700 Power Meter %

The Siemens 4700 power meter is derived from tl@S easurements 3710 meter,

1.1 About This Document %
This document defines the communications protocol for the Siemens 470N meter. It
n
n

manufactured by Power Measurements, Ltd. of C iemens version, the model
4700, is available in a single configuration that

. line-to-neutral voltage on three es with averaging

. line-to-line voltage on three ith averaging
° amps on three phases eraging
o a fourth current inp\

° frequency
. kilowatts and ayvatts
o total kilow. \ , total megawatt-hours
° kilow nd
° kiloyBIt agip€res
o } peres (reactive)
. \| t ampere (reactive) hours
auXiliary voltage input
. power factor

For more information about the 4700 power meter, refer to Electronic Metering Package:
00 PdWer Meter (manual no. SG-6018).
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1.3 About the SEAbus Plus Protocol

The SEAbus protocol is a software communications protocol for two-wire, RS-485 ! )
networks. An RS-485 network consists of a single-bus master and up to 32 slave devices?
Short communications packets consisting of 8 to 260 characters can be sent and received

at various speeds. Adding SEAbus communications to a device provides remote access¢o

the information collected by the device. All configuration and setup procedur t are
possible at the device can also be executed from the remote location overdghe

to 32 slave devices. A master device (such as the Siemens Power display and
monitoring unit) initiates all communication by sending packets to slave devices.
The slave devices do not initiate communication or send unsoligited packets under any

circumstances. The packet from the master device may req ddte, configuration
@ ¢
SCHL t

communications link.

In 2 SEAbus system, orly one master device is attacked to the bus, b @y have up
nit
€

information, a configuration update, or one of several f data packet,
depending upon the nature of the slave device. If the pa o the slave device is a
request for information, the slave responds by sen t with the requested
information back to the master device. Only one 1s Sent at a time.

Information is sent as 8-bit, with 1 stop bit and @. You can set the baud rate to any
one of several values, and you must meet cegf@intiming constraints of the protocol. The
specifications for the timing and other pagame @ are provided in Design Guidelines for
the SEAbus™ and SEAbus Plus™ unications Protocol (Document No.
AED-01-003-002-0992).

1.3.1 Structure of Data Packet

This section briefly describes ghe SEAbus data packet. For detailed information about data
packets, refer to the SEAﬁ igf guidelines cited above.

In general, a SEAbus&e onsists of a 4-byte header, a data field of varying length, and
at re:

a trailing byte as illug
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The bytes in a SEAbus packet are defined as follows:

Sync The Sync byte indicates the direction of the data transmission. Use a val
of 14h(exadecimal) for master-to-slave transmissions and a value of 27h for
slave-to-master transmissions. .

Devt The Devt (address) byte contains the address code of the type %ice

(indirect addressing).
Msgt The Msgt byte indicates which type of data the packet co \ection
ta field of

Len The Len byte indicates the number of bytes in the followi
the packet. Values for Len range from 3 to 255. (N
less than 3 in SEAbus Plus packets because they
cyclical redundancy check and the inverted Syng Dyte®

Data The Data bytes contain the information of in t is being transmitted
by the communications protocol. The contain as many as
255 bytes.

LRC The LRC byte is the checksum byte: yns the inverted sum of all
bytes except the Sync byte.

ih the two-byte

Note: All values that require two words are g€ninleast significant word first and most
significant word second. All words are gog
significant byte first and most signific e seécond. For example, the 4-byte value

12345678 is divided into two wor&:ast significant word is 5678h and the most
1

significant word is 1234h. Each wor vided into two bytes, which are sent least
significant byte first and most signj e second; therefore, the least significant word
is sent 78h first and 56h second entire 4-byte value is sent 78h 56h 34h 12h.

The packets on the next pz 1 te, respectively, a request for long real-time data from
a 4700 power meter wit addsess of 120 and a response to that request from the meter:

&

Q>®

O
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Request Packet

Response Packet

VLY £
27h FEh 03h 6Bh | 78h C4h 01h 00h C4h 01h 00h C4h Olh
00h C4h 01h 00h OFh 03h 00h OFh 03h
00h OFh 03h 00h OFh 03h 00h 67h OA
8Bh 0Ah 68h 0Ah 73h GAh 64h 00h
04h 00h B7h C4h 00h A8h 04h 00
CEh 00h B3h 04h 00h C4h 04h 00h
04h 00h 2Ch OEh 00h AAh 00h A

00h 00h ABh 00h 00h 03h 0
00h 00h 63h 58h 02h 78h 00h'90h
00h 85h 7Ah 53h 00h 0 ] h 00h

EDh 52h 20h 00h 07h 4h D8h
00h 00h 00h 00h 00h

tosgl or the 4700 power meter, refer

If you want more information about the SEAbus
to the following related documents:

o Design Guidelines for the S%‘ and SEAbus Plus™
Communications Proté ( ment No. 01-003-002-0992)
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O

2 SETUP PACKETS O

The packets discussed in this chapter are required to set up the 4700 power meter for

operation. They are used to set up and change most of the user-programmable parameters

of the meter. When the meter receives setup packets, it stores the information in L 4

nonvolatile EEPROM, where it is retained even when the power is turned oﬁ‘% to the
o

Electronic Metering Package: 4700 Power Meter (manual no. SG-6018)4gr
detailed description of the meter's setup parameters. 2

2.1 Setup Data

The following packet is a request for the present setup (or configura data from the
4700 power meter: é

The meter responds to this packet by returning the
data:

Data Range

Byte No. Descri n of Values Unit
0lh Device address 1..254 n/a

02h-03h | Device type eger 4700 n/a

4700, or 125Ch.)
04h-05h | Software e (A 16-bit 2000h...999%h n/a

value wjfl¥each#-bit nibble
represcfting @ digit in the version
“X.x [for example, 2001h

ode (An 8-bit value to 0...255 n/a
nt any special features.)

n/a n/a
0...999999 volts
OEh-OFh }"Not used n/a n/a
th-ll‘h Amp scale 0...9999 amps

(table continues)
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Data Range
Byte No. Description of Values Unit
12h-13h | Baud rate 1 =300 baud n/a
2 =1200 baud
3 =2400 baud
4 = 4800 baud
5 = 9600 baud %
6 = 19,200 baud \
14h-15h | Volt mode 0 =wye n/a
1 = delta
2 =single phase @
3 =demo
16h-17h | Password 0...9999
18h-19h | Phase sequence 0=ABC
1 = ACB
1Ah-1Dh | Snapshot interval econds
1IEh-1IFh | Demand period length (0 = demand minutes
sync mode)
20h-21h | Number of demand periods minutes
22h I out range n/a
23h I out key (refer to the table at the end n/a
of this section)
24h-25h Frequency standard 30000 tenths of Hertz
26h-2%h I out scale ..999999 n/a
2Ah-2Bh | Serial port 0 =RS-232 n/a
1 =RS-485
2Ch-2Dh' | Number of KW hours per 0..32767 kilowatt-hours
Relay #3 (Zero indicat
relay does not pulse. Wi are
version 2.3.0.4 or bytes
are ignored
2Eh-2Fh |} Log status (¢ y the LSB is n/a
used) 0 = not logging
bits 15- L anges on input #4 | 1=logging
hanges on input #3
changes on input #2
changes on input #1
30h-31ht f KVAR hours per pulse of | 0...32767 kilovar-hours
(Zero indicates that the
does not pulse. With software
vegsion 2.3.0.4 or later, these bytes
e ignored [not used].)
32h-35h Auxiliary voltage (Vaux) input scale | 0...999999 volts
36h-37h Fourth current input (14) scale 0...9999 amps
38h-39%h* | Mode of relay #1 0 = Setpoint n/a
1 = KWH pulse

2 = KVARH pulse

(table continues)
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Range 1 D

Data
Byte No. Description of Values Unit
3Ah-3Bh* | If mode is "setpoint”, length of pulse | 0...65535 seconds (if mode is
from relay #1 (0 = stay latched); or if "setpoint"); kilowatt-hours
mode is "KWH pulse”, number of (if mode is KWHR per @
kilowatt-hours per pulse; or if mode pulse); KV, if
is KVARH pulse, number of kilovar- mode is \%
hours per pulse. \
3Ch-3Dh* | Mode of relay #2 0 = Setpoint n/a
1 = KWH pulse @
2 = KVARH pulse
3Eh-3Fh* | If mode is "setpoint”, length of pulse | 0...65535 ondsyif mode is

from relay #2 (0 = stay latched); or if

mode is "KWH pulse", number of e is KWHR per
kilowatt-hours per pulse; or if mode ulse); KVARHR (if
is KVARH pulse, number of kilovar- ode is KVARHR)

hours per pulse.
40h-41h* | Mode of relay #3

seconds (if mode is
“setpoint"); kilowatt-hours

42h-43h* | If mode is "setpoint", length of pulse
from relay #3 (0 = stay latched); or if
mode is "KWH pulse", number of (if mode is KWHR per
kilowatt-hours per pulse; or if mod pulse); KVARER (if
is KVARH pulse, number of ki mode is KVARHR)
hours per pulse.

t These bytes are ignored in the paxh software 2.3.0.4 or later.

* These bytes appear in the packet o software version 2.3.0.4 or later.

The following packet is issued tQ the meter's present setup parameters:

14h WFERS OBh | 2EW3Ah* | .. | Irc

Data Range
Byte No. Description of Values Unit
evice address 1...254 n/a
New device address 1...254 n/a
03h-0 Volt scale 0...999999 volts
07h-08h Not used n/a n/a
09h-QAh Amp scale 0...9999 amps

(table continues)

S
SS
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C)O

Data Range
Byte No. Description of Values Unit
0Bh-0Ch Baud rate 1 =300 volts
2 =1200
3 =2400 V'S
4 = 4800
5 =9600
6 =19,200
O0Dh-0Eh Volt mode 0 =wye n/a
1 = delta
2 = single phase
3 =demo
OFh-10h Phase sequence 0=ABC (
1=ACB
11h-14h Snapshot interval 0...42949672 seconds
15h-16h Demand period length (0 = demand | 0...99 minutes
sync mode)
17h-18h Number of demand periods 1...1 minutes
19h I out range &0- n/a
-20hA
1Ah I out key (refer to the table at the end n/a
of this section)
1Bh-1Ch Frequency standard _..30000 tenths of Hertz
1Dh-20h I out scale ...999999 n/a
21h-22h Not used n/a n/a
23h-24ht Number of KW hours g€r p of 0...32767 kilowatt-hours
Relay #3 (Zero indicate: the
relay does not pulse& are
version 2.3.0.4 or ] hegg bytes
are ignored [not u%
25h-26h Enable/disabl gi atus 0 =do not log n/a
PS 0 1 = log status
changes
27h-28ht Numbergf K hours per pulse | 0...32767 kilovar-hours
of R ro indicates that the
relayd pulse. With software
vefsion 2.3.0.4 or later, these bytes
cgnosed [not used].)
29h-2Ch iliary voltage (Vaux) input scale | 0...999999 volts
7@ h current input (I4) scale 0...9999 amps
ode of relay #1 0 = Setpoint n/a
1 =KWH pulse
2 = KVARH pulse

(table continues)
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Data Range

Byte No. Description of Values Unit

31h-32h* If mode is "setpoint”, length of pulse | 0...65535 seconds (if mode is
from relay #1 (0 = stay latched); or "setpoint"); kilowatt-
if mode is "KWH pulse", number of hours (if mode is L 4
kilowatt-hours per pulse; or if mode KWHR €);
is KVARH pulse, number of kilovar- KV e is
hours per pulse. KV.

33h-34h* Mode of relay #2 0 = Setpoint n/

1 = KWH pulse
2 == KVARH pulse

35h-36h* If mode is "setpoint”, length of pulse | 0...65535 s (if mode is
from relay #2 (0 = stay latched); or int"); kilowatt-
if mode is "KWH pulse", number of urs (if mode is
kilowatt-hours per pulse; or if mode KWHR per pulse);
is KVARH pulse, number of kilovar- KVARHR (if mode is
hours per pulse. KVARHR)

37h-38h* Mode of relay #3 n/a

39h-3Ah* If mode is "setpoint”, length of pulse seconds (if mode is
from relay #3 (0 = stay latched); or "setpoint"); kilowatt-
if mode is "KWH pulse", number hours (if mode is
kilowatt-hours per pulse; or if KWHR per pulse);

Vi KVARHR (if mode is
KVARHR)

is KVARH pulse, numbe il
hours per pulse.
t These bytes are ignored in the pa Qsoﬁware 2.3.0.4 or later.
* These bytes appear in the packet ;N software version 2.3.0.4 or later.

The two preceding packets each.cOr Q a byte (I out key) that indicates to which
measured parameter the meten$ andlog current output will be proportional. The following

table shows you the parametg esented by the range of values for that byte.

I out Key MeaSured®s
0 Volts on € AN(Or phase A-B for
Delta w@)
1 Volt (or phase B-C for
ion)
A (or phase C-A for
nnection)
3 urgent on phase A
4 rent on phase B
5 urrent on phase C
6 Kilowatts on phase A
Kilowatts on phase B
Kilowatts on phase C
KVA on phase A
KVA on phase B
(table continues)
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O

I out Key Measured Parameter
11 KVA on phase C

12 KVAR on phase A
13 KVAR on phase B
14 KVAR on phase C
15 Average volts

16 Average current
17 Total kilowatts

18 Total KVA

19 Total KVAR

4
20 Power factor @
21 Kilowatt demand

22 Amp demand

23 Frequency

24 Auxiliary voltage

25 Fourth current input (I14)

2.2 Time and Date Packets

The following packet is a request for the presen date setting from the meter:

addr | Irc

The meter responds to the reques e and date by returning the following packet:

Data Range
Byte No. ‘ ? Description of Values Unit
Olh ddress 1...254 n/a
02h-03 edice type code (An integer representation of | 4700 n/a
, or 125Ch.)
04h#05 oftware revision code (A 16-bit value with 2000h...999%h n/a
each 4-bit nibble representing a digit in the
version number x.x.x.x (for example, 2001h for
version 2.0.0.11.)
06h Feature code (An 8-bit value to represent any 0...255 n/a
L 4 special features.)
07h Not used n/a n/a
08n Year (1aodulo) 0..99 years
0%h Menth | 1...12 months |

(table continues)
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Data Range g
Byte No. Description of Values Unit
0Ah Day 1...31 days
0Bh Hour 0...23 hours
0Ch Minute 0...59 minutes § |
0Dh Second

The following packet is issued to change the meter's present time and da

0...59 %\ds
te\

Data
Byte No. Description of Values Unit
0lh Device address ...254
02h Year (modulo) .99 years
03h Month .12 months
04h Day .31 days
05h Hour .23 hours
06h Minute ...59 minutes
07h Second .59 seconds
08h-0Bh Snapshot time ...4294967295 seconds

Note: You can use this packet as ag
(software version 2.0.0.1 or late

2.3 Setpoint Parameteﬁ\C)

The following packet is agequést for the meter's present setpoint parameters:

ast" message to synchronize all 4700 meters
communications bus.

Range
Byte N Description of Values Unit
Olh Device address 1..254 n/a
02h493h Not used n/a n/a
04h Number of setpoints in packet 1...15 n/a
05h Number of first setpoint 1..17 n/a

S
SS
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which means that two requests must be made to extract all of the setpoint data. The
"Number of first setpoint" (byte 05h) indicates from which setpoint the sequence of
setpoints begins in each packet. For example, if you request the first fifteen setpoints in
one packet followed by the last two setpoints in the next packet, the numbers of the first
setpoints in the two packets are 1 and 16, respectively. *

The meter responds to the request for setpoint parameters by returning t o@g
packet: 2

Note: The number of setpoints in the packet (byte 04h) falls within the range of 1-15, O

Data Range
Byte No. Description of Values Unit
Olh Device address 1...254 n/a
02h-03h Device type code (An integer repres i0 4700 n/a
4700, or 125Ch.) '
04h-05h Software revision code (A 16-bit va&:h 2000h...9999h n/a
each 4-bit nibble representing a#igigin‘the
version number X.X.X.x [forexan e 2001 h for
version 2.0.0.1].) 28
06h Feature code (An 8-bi W 0 represent any 0...255 n/a
special features.)
07h Not used n/a n/a
08h Number of setpoinfS i#'h 1...15 n/a
0%h Number of first se 1...17 n/a
0Ah-19h Information apout tig setpoint. Each setpoint n/a n/a
encompa € of data, which are
° appropri. ollows:
° o4 %t e low limit
° to Set the high limit
release the setpoint's time delay
EAh-F9h to operate the setpoint's time delay

ytes to identify the relay number (1-3)
ytes to identify the parameter by key code
(refer to the table at the end of this section)

acket is issued to change the meter's setpoint parameters:
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L 4
Data Range
Byte No. Description of Values .
Olh Device address 1...254
02h-05h Not used
04h Number of setpoints in packet
05h Number of first setpoint
06h-15h Information about the setpoint. Each setpoint
encompasses 16 bytes of data, which are
. appropriated as follows:
. e 4 bytes to set the low limit
. e 4 bytes to set the high limit
e 2 bytes to release the setpoint's time
E6h-F5h e 2 bytes to operate the setpoint's time
e 2 bytes to identify the relay numb::&’Z
e 2 bytes to identify the parameter b key
(refer to the table at the end of thi ion)

Notice that two of the sixteen bytes fo
setpoint parameter. The following tal

Key Setpoint Parameter
0 Not used
1 Over Voltage |
2 Under Voltage
3 Voltage Unbalance
4 Over Current
5 Current Unbala
6 Over KVA
7
8
9

15 Under Vaux

16 4 Phase Reversal

17 Under PF Lagging

Under PF Leading

19 Over 14

20 Over KVAR Reverse

nt contain a key code for the particular
s you the code for each parameter:
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3 DATA EXTRACTION PACKETS C)O
e

This chapter presents the packets used to extract data from the 4700 power meter. Th
include status packets and short and long real-time data packets. This chapter also
presents the alarm status bytes in data packets that are returned from the meter. S

3.1 Short Real-Time Data \%

The following packet is a request for the meter's short real-time data: @

14h FEh 04h 0lh addr irc

The meter responds to this request for data by returning the fo@packet containing
short real-time data:

Data % Range
Byte No. Des of Values Unit
Olh Device address 1..254 n/a
02h-04h Average voltage, line®peutrah(undefined in 0...999999 volts
Delta mode)
05h-07h Average voltage, 1 0...999999 volts
08h-09h Average amps 0...9999 amperes
0Ah-0Ch Total wa (@m over each phase) -999999...999999 | kilovolt-
amperes
0Dh-OFh Total kil@wattS¥yector sum over each phase) -999999...999999 | kilowatts
10h-12h Tol& vector sum over each phase) -999999...999999 | kiiovolt-
amperes
(reactive)
13h-15h att’demand -999999...999999 | kilowatts
er factor -99...-60 leading percent
60...100 lagging
Amp demand -9999...9999 amperes
Alarm status bytes (refer to section 3.4 below) n/a n/a

Note: All 2-byte and 3-byte values are stored least significant byte (LSB) first, most
significant byte (MSB) last. Any values that are not available (for example, L-N voltage in
Delta Configuration) are returned as undefined.
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3.2 Long Real-Time Data O

The following packet is a request for the meter's long real-time data: O

1ah | FEh | 03h | Olh | addr | Irc

L 4
The meter responds to this request for data by returning the following p e%ining
long real-time data:

&

Data Range
Byte No. Description of Values Unit
Olh Device address ...254
02h-04h L-N voltage, phase 1 (undefined in 0...999999 volts
05h-07h L-N voltage, phase 2 (undefined in 0...999999 volts
08h-0Ah L-N voltage, phase 3 (undefined i e) | 0...999999 volts
0Bh-0Dh Average voltage, L-N (undefine 0...999999 volts
mode)
0Eh-10h L-L voltage, phase 1-2 4 O &7 0...999999 volts
11h-13h L-L voltage, phase 2- 0...999999 volts
14h-16h L-L voltage, phase 0...999999 volts
17h-19h Average voltage, L- 0...999999 volts
1Ah-1Bh Phase 1 amps 0...9999 amps
1Ch-1Dh Phase 2 amps 0...9999 amps
1Eh-1Fh Phase 3 amp efined in single-phase, 3-wire | 0...9999 amps
mode)
20h-21h 0...9999 amps
22h-23h Am 0...9999 amps
24h-26h Kilo 1-2 (undefined in Delta mode) | -999999...999999 | kilowatts
27h-29h i ase 2-3 (undefined in Delta mode) | -999999...999999 | kilowatts
2Ah-2Ch , phase 3-1 (undefined in Delta mode) | -999999...999999 | kilowatts
2Dh-2Fh 1lowatts (vector sum over each phase) -999999...999999 | kilowatts
30h-32 phase 1-2 (undefined in Delta mode) 0...999999 kilovolt-
amperes
3 VA phase 2-3 (undefined in Delta mode) 0...999999 kilovolt-
amperes
36h-3 KVA phase 3-1 (undefined in Delta mode) 0...599999 kilovolt-
amperes
39h-‘Bh Total KVA (vector sum over each phase) 0...999999 kilovolt-
amperes

(table contirues)
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O

Data Range
Byte No. Description of Values Unit @
3Ch-3Eh KVAR phase 1-2 (undefined in Delta mode) -999999...999999 | kilovolt-
amperes
(reactive)p |
3Fh-41h KVAR phase 2-3 (undefined in Delta mode) -999999...999999 ilovolt-

42h-44h KVAR phase 3-1 (undefined in Delta mode) -999999...999

‘ (reactive)
45h-47h Total KVAR (vector sum over each phase) -999999...9 kilovolt-
amperes
(reactive)
48h-4Ah Kilowatt demand kilowatts
4Bh Power factor percent
4Ch-4Dh Frequency 09’700 Hertz
4Eh-50h Auxiliary voltage | 9..999999 volts
51h-52h Amp demand 0...9999 amperes
53h-56h Forward kilowatt hours since last cleage 0...1,000,000,000 | kilowatt
(Prior to software version 2.3.0.4, thes hours
returned kilowatt hours total)
57h-5Ah Reverse kilowatt hours since lasf'clea 0...1,000,000,000 | kilowatt
o hours
5Bh-SEh Forward K VARH sincg @" : 0...1,000,000,000 | kilovolt-
software version 2.3..4, thése b ampere
KVARH total) \ hours
(reactive)
SFh-67h Alarm status bytes section 3.4 below) n/a n/a
68h-6Bh Reverse KV st cleared 0...1,000,000,000 | kilovolt-
(Softwaregersi@ns 2.3.0.4 and later) ampere
hours

of each word first. -byte and 3-byte values are stored least significant byte first, most
significant bytey values that are not available (for example, L-N voltage in a Delta

conﬁg med as undefined.

é\ (reactive)
Note: All 4-byte vam" ored least significant word first with the least significant byte
2
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3.3 Status Packets
The following packet is a request for the meter's status information: O

14h | FEh | OoCh | o1h | addr Irc *

The meter responds by returning the following packet containing the statuSy on:

Data
Byvte No. Description Unit
0lh Device address n/a
02h-0Ah Alarm status (refer to section 3.4 belo n/a

3.4 Alarm Status Bytes K

This section describes the nine alarm st ytigs gontained in data packets that are
returned from the meter. Alarm statu are included at the end of status packets and
0

short and long real-time data pack rt the master device to alarm conditions and
new events as quickly as possible.

@ Byte 2

Byte 1
Bit # Status ﬂ_@ Bit # Status of . . .
0 (LSB) setpoint 1 0 (LSB) setpoint 9
1 setpoint 2 1 setpoint 10
2 setpoi 2 setpoint 11
3 setpoi 3 setpoint 12
4 se tS 4 setpoint 13
5 5 setpoint 14
16 6 setpoint 15
| 7 7 (MSB) setpoint 16
0 1 = setpoint active 0 = setpoint normal; 1 = setpoint active




3 Data Extraction Packets

Byte 3
Bit # Status of . ..
0 (LSB) setpoint 17
1 not used
2 relay 1
3 relay 2
4 relay 3
5 discrete input S1
6 discrete input S2
7 (MSB) discrete input S3

Setpoint: 0 = normal; 1 = active
Relay: 0 = released; 1 = operated
Discrete input: 0 = ground; 1 = 120VAC

Byte 5 Comprises a counter that is increased by one ea

Byte 4
Bit # Statusof . ..
0 (LSB) discrete input S4
1 flag alrm stat. chng.
2 flag new event
3 flag new min/max
4 flag diag0Sti
5 flag Mg
6 not
7 (MSB) nofflisel

Discrete input: 0 = g
Flag: 0 = nor 0

ea new event is added to

the 4700 power meter event log. The calleigan

received with the new value, to determine h
The range of this byte is 0-255.

Bytes 6-9 Comprise the discrete input (S1) cougter®
S1 toggles. The range of values is 0O-

L 4

Q
o
&

L 4

N
S

ofind) 1 = 120VAC

mal erted

re the last value it

new events must be read.

ount of the number discrete input

4967295.
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4 LOG PACKETS O

This chapter presents the packets used to retrieve event logs and snapshot logs stored
the 4700 power meter. The meter can store up to SO events and 100 snapshots. These logs
contain too much information to fit into one packet; each log packet can contain as many
as nineteen event records or four snapshot records. Packets from the master device sp&:ify
&
u

which information is wanted. Refer to the Electronic Metering Package: 47
Meter (manual no. SG-6018) for a more detailed description of the meter

parameters. @
4.1 Event Log Q
The following packet is a request for events stored bv the me‘t‘@ pts the meter to

return information for as many as nineteen events, beginning thé%event number
identified in the request.

Irc

Data % Range
Byte No. Desc of Values Unit
0lh Device address 1..254 n/a
02h Not used n/a n/a
03h-04h Number of the first gve quested 0...49 (0 is the n/a
number of the
@ most recent event
and 49 is the
4 oldest)
The next packet req %‘next event,” the oldest event that has been logged but has
not been previously using this packet type.

/

erms to both of the preceding packets with the following packet, varying
teg€ither 12h or 13h) to match the specific request. When returned in
sgt 13h, this packet returns information about only one event.

The
the
response

L 4
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27h | FEh | 12W/13h | xxh Irc O
o
Data
Byte No. Description
0lh Device address

02h-03h Device type code {An integer representation of
4700, or 125Ch.)

04h-05h Software revision code (A 16-bit value with each 4-
bit nibble representing a digit in the version
number x.x.x.x [for example, 2001h for version

2.0.0.11)

06h Feature code (An 8-bit value to represent any S n/a
special features.)

07h Not used a n/a

08h-09h Number of last recorded event 0...49 (O is the n/a
most recent

event and 49 is

\ the oldest event)

0Ah-0Bh Number of last event in packet 0...49 n/a
0Ch-0Dh Number of events in packet (Packet Ins as 0..19 events
many events as are availa 1 with the
first event requested.)
OEh-19h Information about theev ach event n/a n/a
encompasses 12 bytes\ ich are
o appropriated as foll
° e 4 bytes = time of{ev mpressed format)

° e | byte = yeargfev odulo 100)
e | byte vve@vmt
E6h-Fl1h e 2 bytes -x e value
testg eve

. “é)é o value
Q>®

L 4
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The three tables on this page and the next provide values for the bytes in the event O
information of the preceding packet. O

Compressed Time Format Event Flag Value
Bit Range of Bit L 4
Position | Description | Values Position Description Range alues |
31-30 Not used n/a 7 Status of 0 = rﬁ. ,
relay #3 1 =Re d
29-26 Months 1..12 6 Status of 0=
relay #2 1
25-21 Days 1..31 5 Status of 0
relay #1
20-16 Hours 0..23 4-3 Relay
rumber
1 = Relay #3
15-10 Minutes 0...59 2 0 = Inactive
s! 1 = Active
09-04 Seconds 0...59 1-0 engra 00 = No data
i ation (01 = Front Panel Event
10 = Comm Packet
Event
11 =Forced Relay
Operation

03-00 Not used n/a Q%
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Event Code Value

C)O

01 - Setpoint Over Voltage 48 - Setpoint Amp. Unbalance Phase A
02 - Setpoint Under Voltage 49 - Setpoint Amp. Unbalance Phase B
03 - Setpoint Voltage Unbalance 50 - Setpoint Amp. Unbalance Phase C
04 - Setpoint Over Amperage 257 - Time Set %
0S - Setpoint Amperage Unbalance 258 - Setup Changed

06 - Setpoint Over KVA 259 - Alarms Changed \

07 - Setpoint Over KW 260 - Power Up/Reset

08 - Setpoint Over KW Reverse 261 - Relay Control

09 - Setpoint Over KVAR 262 - Cleared Max/Mi

10 - Setpoint Over KW Demand 263 - Cleared Hour

11 - Setpoint Over Amp Demand 268 - Factory Cl

12 - Setpoint Over Frequency (x10) 269 - FirmwargRevi

13 - Setpoint Under Frequency (*10) 270 - NV Failur

14 - Setpoint Over Vaux 271 - Fre 1lure

15 - Setpoint Under Vaux €

16 - Setpoint Phase Reversal int Failure

17 - Setpoint Under PF Lagging nel Failure
18 - Setpoint Under PF Leading ck Failure

19 - Setpoint Over 14
32 - Setpoint Over Voltage Phase A

33 - Setpoint Over Voltage Phase B 8 - Calc Failure

34 - Setpoint Over Voltage Phase C - Timer Failure

36 - Setpoint Under Voltage Phase A 80 - Status Input Failure

37 - Setpoint Under Voltage Phase B 281 - Status Input #1 - Normal
38 - Setpoint Under Voltage Phase C 282 - Status Input #2 - Normal
40 - Setpoint Volt. Unbalance Phase A 283 - Status Input #3 - Normal
4] - Setpoint Volt. Unbalance Phase B 284 - Status Input #4 - Normal
42 - Setpoint Volt. Unbalance Phase 28S - Status Input #1 - Active
44 - Setpoint Over Amperage Pha, 286 - Status Input #2 - Active
45 - Setpoint Over Amperage P 287 - Status Input #3 - Active
46 - Setpoint Over Amperai 288 - Status Input #4 - Active

L 4
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4.2 Request Snapshot Log

The following packet is a request for data snapshots stored by the meter. It prompts thO
meter to return information for as many as four snapshots, beginning with the event
number identified in the request.

L 4
Data e
Byte No. Description lues Unit
O0lh 4700 address /a
02h-03h Not used n/a
04h-05h Number of the first snapshot requested (0 is the n/a
ber of the
snapshot and 99 is
the oldest)
The next packet requests the "next snapshot, est snapshot that has been logged but

has not been previously requested using thi
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The meter responds to both of the preceding packets with the following packet, varying
the Msgt byte (either 10h or 11h) to match the specific request. When returned in
response to Msgt 11h, this packet returns information about only one snapshot.

10h/11h

OO

L 4
Data ﬁ@
Byte No. Description of e Unit
O1lh Device address 1.2
02h-03h Device type code (An integer representation of 4 n/a
4700, or 125Ch.)
04h-05h Software revision code (A 16-bit value with each 4-4iR00@k...9999h n/a
bit nibble representing a digit in the version
number x.x.x.x [for example, 2001h for versi
2.0.0.11)
06h Feature code (An 8-bit value to represe 0...255 n/a
special features.)
07h Not used n/a n/a
08h-09h Number of last recorded snapshot 0...99 (0 is the
most recent
snapshot and 99
is the oldest)
0Ah-0Bh Number of last snapsho et 0...99 n/a
0Ch-0Dh Number of snapshots fiypa (packet containsas | 1...4 snapshots
many snapshots as ar(t;\ ybeginning with
the first snapshot regficSted
OEh-41h Information about t @ ot. Each snapshot n/a n/a
encompasses 5 offdata, which are
. appropriatéd as fgllows:
. ® 4 bytes of snapshot (compressed format)
° ® 4 byt verage voltage (L-L or L-N)
o4 b& age amps
AAh-DDh ® 4pyles = Kilowatts

tes;F KVAR

bytes = power factor

(]
\2 bytes = frequency

* 4 bytes = auxiliary voltage
4 bytes = kilowatt-hours

¢ 4 bytes = KVAR hours

® 4 bytes = kilowatts reverse
¢ 4 bytes = not used
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The following table defines the values of bits in the four bytes that comprise the time of O

the snapshot. O

Compressed Time Format

Bit Position Description Range of Values

31-30 Not used n/a *
29-26 Months 1...12

25-21 Days 1...31

20-16 Hours 0..23 \

15-10 Minutes 0..59

69-04 Seconds 0...59

| 03-00 Not used n/a 0
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5 MINIMUM AND MAXIMUM DATA PACKETS O
eo

This chapter presents the packets used to retrieve minimum and maximum values stor:
by the 4700 power meter. These packets include requests and responses for both minimum
and maximum values, with and without a subsequent resetting of those values. P

5.1 Minimum Data Values \%
The following packet is a request for the meter's minimum data values. ot reset
any of the values it returns.

14h | FEh 1Bh 01h | addr

The next packet requests the same minimum data values a%& eding packet, and in
a

addition, it subsequently resets all values to the mete e lues for each quantity.

14h FEh 1Ch ddr Irc

The meter responds to both of the precedin ckets with the following packet,
varying the Msgt byte (either 1Bh or 1Ch) the specific request. When returned in

response to Msgt 1Ch, it resets all mi values and their times to the meter's

present values and times for each q

Data Range
Byte No. Description of Values Unit
Olh 1...254
02h-04h L-N voltage, phase 1 (undefined in Delta | 0...999999 volts
um L-N voltage, phase 2 (undefined in Delta | 0...999999 volts
inimum L-N voltage, phase 3 (undefined in Delta | 0...999999 volts
mode)
0Bh-0Dh Average minimum L-N voltage (undefined in Delta | 0...999999 volts
| mode)
0EX-90h Minimum L-L voltage, phase 1-2 C...999999 volts
11h-13h Minimum L-L voltage, phase 2-3 _ 0...999999 volts ]
4h-16h ! Minimum L-L voltage, phase 3-1 0.. 999999 volts

(table coitinues)
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Data Range O
Byte No. Description of Values Unig
17h-19h Average minimum L-L voltage 0...999999 volts
1Ah-1Bh Minimum amperage, phase 1-2 -9999...9999 amps
1Ch-1Dh Minimum amperage, phase 2-3 -9999...9999 amps g
1Eh-1Fh Minimum amperage, phase 3-1 -9999...9999 mps
20k-21h Minimum average phase amperage -9999...9999, 3
22h-24h Minimum total kilowatts (vector sum over each -999999...99 ilowatts
phase
25h-27h Minimum total KVA (vector sum over each phase) kilovolt-
amperes
28h-2Ah Minimum total KVAR (vector sum over each Ldilovolt-
phase) amperes
2Bh-2Dh Minimum kilowatt demand kilowatts
2Eh Minimum power factor percent
2Fh-30h Minimum frequency tenths of
Hertz
31h-33h Minimum auxiliary voltage 0...999999 volts
34h-35h Minimum amp demand 0...9999 amps
36h-37h Minimum amperage on fourth current 1 0...9999 amps
38h-3Bh Time and date of minimum L-N voltag (see table below) | n/a
(undefined in Delta mode)
3Ch-3Fh Time and date of minimum L-N gol on phase 2 | (see table below) | n/a
(undefined in Delta mode) 4
40h-43h Time and date of mini (see table below) | n/a
(undefined in Delta
44h-47h Time and date of minim% verage voltage (see table below) | n/a
(undefined in Delta m6d
48h-4Bh Time and date of mi ﬂﬁ -L phase 1-2 voltage (see table below) n/a
4Ch-4Fh Time and date of ffi L-L phase 2-3 voltage (see table below) n/a
50h-53h Time and inifhum L-L phase 3-1 voltage (see table below) | n/a
54h-57h Time and da{S mum L-L average voltage (see table below) | n/a
58h-5Bh Timeand inimum phase 1-2 amperage (see table below) [ n/a
5Ch-5Fh Time alik 'h;; minimum phase 2-3 amperage (see table below) | n/a
60h-63h Tim of minimum phase 3-1 amperage (see table below) | n/a
64h-67h Tim m ate of minimum average amperage (sce table below) | n/a
68h-6Bh an@date of minimum total kilowatts {(see table below) | n/a
| 6Ch-6F @\d date of minimum total KVA (see table below) | n/a
70h-7 ‘ nd date of minimum total KVAR (see table below) | n/a
. 74h4#7h e and date of minimum kilowatt demand (see table below) | n/a
78 ime and date of mirimum power factor (see table below) | n/a
7Ch-7 Time and date of minimum frequency (see table below) | n/a
80h- 83h Time and date of minimum auxiliary voltage (see table below) | n/a
84h- Time and date of minimum amp demand (sce table below) | n/a
88h-8 h Time and date of minimum 14 amperage (see table below) | n/a
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Note: All 4-byte values are stored least significant word first with the least significant byte O
of each word first. All 2-byte and 3-byte values are stored least significant byte first, mo
significant byte last. Any values that are not available (for example, L-N voltage in a DC
configuration) are returned as undefined.

The following table tells you the bit positions for all 4-byte time values.

Compressed Time Format %
Bit Position Description Range of Values

31-30 Not used n/a

29-26 Months 1...12 @
25-21 Days l.. 31

20-16 Hours 0...23

15-10 Minutes 0...59

09-04 Seconds 0...59

03-00 Not used n/a

5.2 Maximum Data Values

The following packet is a request for the meter's jgaxium data values. It does not reset
any of the values it returns.

addr | Irc

14h_| FEh | odh

The next packet requests the samequaXifilum data values as the preceding packet, and in
addition, it subsequently resets all \N he meter's present values for each quantity.

0lh

addf

Irc
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The meter responds to both of the preceding packets with the following packet, varying
the Msgt byte (either 1Dh or 1Eh) to match the specific request. When returned in

response to Msgt 1Eh, it resets all maximum data values and their times to the meter's
present values and times for each quantity.

O

SV L 4
27h | FEh | IDWIEh | 8Bh Irc
Data
Byte No. Description Unit
0lh Device address
02h-04h Maximum L-N voltage, phase 1 (undefined in volts
Delta mode)
05h-07h Maximum L-N voltage, phase 2 (undefined volts
Delta mode)
08h-0Ah Maximum L-N voltage, phase 3 (unde ...999999 volts
Delta mode)
0Bh-0Dh Average maximum L-N voltage (unde 0...999999 volts
Delta mode)
0OEh-10h Maximum L-L voltage, phase 1- 0...999999 volts
11h-13h Maximum L-L voltage, phase 0...999999 volts
14h-16h Maximum L-L voltage, p 0...999999 volts
17h-19h Average maximum L- 0...999999 volts
1Ah-1Bh Maximum amperage -9999...9999 amps
1Ch-1Dh Maximum amperage, p -9999...9999 amps
1Eh-1Fh Maximum amperagér ph -9999...9999 amps
20h-21h Maximum averageph perage -9999...9999 amps
22h-24h Maximum tot (vector sum over each -999999...999999 | kilowatts
phase @&
25h-27h i (vector sum over each 0...999999 kilovolt-
phase) amperes
28h-2Ah KVAR (vector sum over each -999999...999999 | kilovolt-
pha amperes
2Bh-2Dh M3 m kilowatt demand -999999...999999 | kilowatts
2Eh : power factor -99...-60 leading | percent
60...100 lagging
mum frequency 400...700 tenths of
Hertz
3 Maximum auxiliary voltage 0...999999 volts
34h- Maximum amp demand 0...9999 amps
36h-37h Maximum amperage on fourth current input (I4) | 0...9999 amps
38h-3Bh Time and date of maximum L-N voltage on (see table below) n/a
* phase 1 (undefined in Delta mode)

S
s&

(table continues)
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Data Range

Byte No. Description of Values Unit Q

3Ch-3Fh Time and date of maximum L-N voltage on (see table below) n/a
phase 2 (undefined in Delta mode)

40h-43h Time and date of maximum L-N voltage on (see table below) n/a
phase 3 (undefined in Delta mode)

44h-47h Time and date of maximum L-N average voltage | (see table bel
(undefined in Delta mode)

48h-4Bh Time and date of maximum L-L phase 1-2 (see table be a
voltage

4Ch-4Fh Time and date of maximum L-L phase 2-3 (sze tabl 0 n/a
voltage é

50h-53h Time and date of maximum L-L phase 3-1 ab w) | nja
voltage

54h-57h Time and date of maximum L-L average voltage ble below) n/a

58h-5Bh Time and date of maximum phase 1-2 amperage able below) n/a

5Ch-5Fh Time and date of maximum phase 2-3 ampctage @ table below) | n/a

60h-63h Time and date of maximum phase 3-1 amperdge W (see table below) | n/a

64h-67h Time and date of maximum average a see table below) n/a

68h-6Bh Time and date of maximum total kila (see table below) n/a

6Ch-6Fh Time and date of maximum total KVA"N§ (see table below) n/a

70h-73h Time and date of maximum total K ¥ (sce table below) | n/a

74h-77h Time and date of maximum kilow@ and (see table below) | n/a

78h-7Bh Time and date of maximum po (see table below) n/a

7Ch-7Fh Time and date of maxi (see table below) n/a

80h-83h Time and date of maxi w {see table below) | n/a

84h-87h Time and date of ma (see table below) | n/a

88h-8Bh Time and date of mini mperage (see table below) n/a

Note: All 4-byte values age s@ast significant word first with the least significant byte

of each word first. All 2-
significant byte last.

configuration) are retufigd % undefined.

The following table ou the bit positions for all 4-byte time values.
mat
Description Range of Values
ot used n/a

1...12
25-21 Days 1...31
20-16 Hours 0..23
1 5-1% Minutes 0...59
09-04 Seconds 0...59

3-00 Not used n/a

-byte values are stored least significant byte first, most
lueSthat are not available (for example, L-N voltage in a Delta
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6 COMMAND PACKETS

This chapter presents the packets used to control specific functions of the 4700 power
meter, including clearing KW hours, KVAR hours, and the discrete input counter, as well

as controlling the relays.

6.1 Clear KW Hours \:
The following packet is issued to clear the KW-hour reading stored b @er:

6.2 Clear KVAR Hours
The following packet is issued to clear the KVAR-hou ing stored by the meter:

Bar | Irc_

“17h

: oqurom discrete input #1:

6.3 Clear Discrete Input Counter

The following packet is issued to cleg

6.4 Control Relays 4
The following packet is is

“FEh | IFh | O5h

Range
Byte Description of Values Unit
Olh Device address 1..254 n/a
02h-Q3h Relay number 1.3 n/a
04h-0Sh Relay command 0 = Relay returns to setpoint control | n/a
1 = Relay is operated by operator
2 = Relay is released by operator

s&
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7 WAVEFORM CAPTURE PACKETS

The following packet is a request to retrieve waveform data from the 4700 power meter®

L 4
Data Ran
Byte No. Description of§{alue Unit
Olh Device.address n/a
02h Channel number requested e n/a
Returns
Channel Wye or Delta

0 Vi Vab

1 I I

2 V2 n/a

3 I, I,

4 V3 Vb

5 I3 I3

6 I4 Iy

7 Vaux W
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The meter responds to this request by returning the following packet:

27h FEh 22h Céh Irc O

Data
Byte No. Description
0lh Device address
02h Channel number returned
03h-04h Number of waveform samples in packet (2
samples per 3 bytes of data)
05h-06h Delay between waveform samples IJQ s
07h... 12-bit waveform samples. (Two samples are volts
stored across three bytes. Specifically, the figst or
byte contains the lower eight bits of the sec amps

sample. The second byte contains the upper
Jfour bits of the second sample in its 1o
bits, and it contains the lower four b

first sample in its upper four bits. t
byte contains the upper eight bits c}%r

sample.)

Consider the following example of a rg8

et containing waveform data:

a2

yue | Dev Ming
27h | FEh | 22h

Doh

h 02h 80h 00h 82il 00h C4h 42h 31h

Bytes 7 through 9 in the Data ff¢
Accordingly, sample #1 h?s

L 4

tain the data from the first pair of samples returned.
ejof 708, and sample #2 has a value of 788.

Q
o
&





