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Network Multifunctional Power Meter.
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I .Overview

The HCD194 series network multifunctional power meter (hereinafter
referred to as the power meter) is a new type of panel-mounted
digital meter. It can realize electrical quantity measurement,
energy metering, data display, collection and transmission. It is
also equipped with digital input/output, analog output and standard
communication interfaces.

It can be widely applied in substation automation, distribution
automation, intelligent buildings, as well as electrical energy
measurement, management and assessment within enterprises.

Model Code Name Veasurement | Display | Seandard | optient furctiors (combination
254 (s2-square shape) ) 401, 400, 440, 21st Total
pryrrs——y [ Treepmer b 100 || i, | I

Foner ecer SPF ey O partial Sorney " -
854 (B0-square shape) paranéters 215t Total Harnonic Content
754 (72-square shape) 215t Total Harronic Content
I1.Technical Specifications
Function Parameter
Netuork Three-Phase Three-liire / Three-Phase Four-
Rated Value AC100V, AC500V (specify when ordering)

_g Overload Continuous: 1.2x; Instantaneous: 10x/10s

g Voltage [Power Consumption| <1VA (per phase)

= Inpedance >500kQ

2 Accuracy Accuracy: Al sessurenent (i effective value), acearacy class 0.5

3 Rated Value AC1A, ACSA (specify when ordering)

3 overload Continuous: 1.2x; 10x/10s

Bl Current [power Consumption|  <0.4VA (per phase)

i Inpedance <2mQ

= Accuracy RNS (true effective value) measurement, accuracy class 0.5

‘% Frequency 45Hz~55Hz

< Power Apparent power; active power accuracy class 1.0; reactive power accuracy class 1.5

Energy Fouragagrant reterng: active enerdy accracy class 107 eactive eneroy accuracy
Harmonics Total harmonic content: 3rd-2ist order

Power Operating Range AC 220V

Supply Pover Consumption <3VA

0 Digital Interface RS-485, MODBUS-RTU protocol

utput Pulse Output 2 channels of energy pulse output; pulse constant: 3200imp/h
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Power Meter
Table Continuation
Function Parameter
n Operating Environment 10C ~50C
Environnent - —
Storage Environnent —20°C~75C
Safety Withstand Voltage Input/Output 2kV, Input/Output 2KV, Power Supply/Output 2kV
Insulation Input, Output, Power Supply to ground =50HQ
Active and reactive energy metering range: 0-999999999Wh;
Energy lleasurement Range the meter will autonatically reset to 0 and recount when
exceeding this value

2.1 Auxiliary Power Supply

The power meter requires an auxiliary power supply to operate. Unless specified
otherwise, the rated power supply of the meter is AC220V. Please ensure the provided
power supply is suitable for this product series to avoid damaging the device.

Note: When using AC power supply, it is recommended to install a 1A fuse on the live
wire side. If the power quality is poor, it is advisable to install a surge suppressor
in the power circuit to prevent lightning strikes, and a fast pulse suppressor to
improve anti-interference capability.

2.2 Input Signals

The power meter adopts a calculation method where each measurement channel collects data
independently, ensuring complete symmetry. It supports multiple wiring methods and is
applicable to different load types.

2.2.1 Voltage Input

The input voltage shall not exceed the product’ s rated input voltage of 500V. Otherwise,
a PT (Voltage Transformer) should be considered. A 1A fuse must be installed at the
voltage input terminal.

2.2.2 Current Input

The standard rated input current is 5A. For currents greater than 5A, an external CT
(Current Transformer) should be used. If there are other meters connected to the CT, the
wiring shall adopt series connection. Before disconnecting the meter’ s current input
connection, the CT prim circuit must be di nnected or the secondary circuit short—
circuited first. It is recommended to uUse a terminal block instead of direct connection to
the CT for easy disassembly and assembly.

2.2.3 Ensure that the input voltage and current correspond to each other with consistent
sequence and direction; otherwise, value and sign errors (for power and energy) will occur!

2.2.4The configuration of the meter®s input network depends on the number of CTs in the
system.
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Therefore, when 2 CTs are used, select the three-phase three-wire two-
element mode. When 3 CTs are used, select the three-phase four-wire
three-element mode. The input network (N-element) set in the meter
iring and programming must match the connection mode of the measured
load; otherwise, the voltage or power measured by the meter will be
incorrect. Among them, the voltage measurement and display in three-
phase three-wire mode are line voltages; while in three-phase four-wire
mode, they are phase voltages.

111.Programming and Operation

3.1 Key Defi ons

Enter K&y (o> Used for password entry confirmation, digital parameter modification
confirmation, and digital shifting

Menu Key Used to select the menu interface, exit functions, and return to
the upper-level menu.

i Used for play page switching during measurement display; acts
Right Key @ as the digit increment key when modifying data.

Used for display page switching during measurement display; acts as
Left Key (@D the digit decrement key when modifying data.

3.2 Measurement Display

The electrical parameters of the power grid that can be measured and
displayed include: Ua, Ub, Uc (phase voltages); Uab, Ubc, Uca (line
voltages); la, Ib, Ic (currents); Ps (total active power); Qs (total
reactive power); Pf (total power factor); Ss (total apparent power); F
(frequency) ; as well as Ep (active energy) and Eq (reactive energy).All
measured electrical quantity parameters are stored in the electrical
quantity information table inside the meter, and these data can be
accessed and collected via the meter’ s digital communication interface.
However, the display content and mode may vary across different meter
models—please refer to the specific instructions.

The calculation method for all electrical quantity parameters adopts a
digitized discrete method based on the formulas below, specifically:

Formula Notes Formula Notes
LN, Effective Sortent oover
U value of U 1
N N > N Voltage Ps=UI 5355 average
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Effective Pover Page Content Description

value of Cos &=P,/Ps
current ” ! factor
Single-phase - ;
1N 4 _JprpZ Reactive
P, =N > I, active power Pa=+Ps"— P, Displays line voltages Uab, Ubc,

» Gyele tverage oner
N5 e P ol 0 Uac respectively (for three-phase
y Total active : three-wire systen):
Pt S Gantantattierien| Pover Geyele W= Pdt Erl‘ggé;'cal a 3 8 D U v Uab=380V, Ubc=380V, Uac=380V

Nnz1 average Value) b hen the K Fight is illuninated,
Page 2 S v indicates )
Note: Herein, when P > 0, the accumulated active energy refers to the absorbed g v 3 8 D D \ihen the M Ilght is illuminated, it
active erergys shen P < 0, the acounylated active energy refers to the relcased c . indica .
active energy. When Q > 0, the accunulated reactive energy is inductive; when Q < . e threp phase three-wire
8- the scauniiated reactive onergy 15 capacitive. M 3 B U U ty mode is enabled, this page

be Page 1

K (kito) and i (nega) stand for the
order of nagnitude of the measured
cln data. For _example, under the

- | Voltage seesurepent tine, it the
DT 00 K P Lohu ressurenent I iite e CLin
Tight 15 on, it réans

e @ 18888 Wy i T 200
v8E888 . W Page 3 b ,

The corresponding peasurerent o
iters are: three-ph: voltage;

The 4 feye are used for . VA
display Switching or c 8 83 3 A

. H 0se 1z three-phase current: active .

pragranning selttlngs - OO0, cose Hz pouer, reactive pouer, apparent ¢ r’ 5’ 9 A
@ = Toggle key A = Jer’ active energy.

@D = Up/back key oD () D (e Energy. frequency nfornation.

@ - o o D G
@D = select/confirn key

splays three-phase currents
Ia, Ib, lc (unit: A):
1

J

3.3 Page Display Diagram —

The Network Multifunctional Power Meter features 18 Displays active pover (1),
Qisplay pages for power parameters. Users can conf@gure 1318 , :{i;fj;,,‘;i,z‘:;,“"‘“E“:;,fs,;1[1? oy
it for automatic switch display or manual switch display Page 4 = " Qs Oar

o var Power factor = 1

When the K light is illuninated,
,’QQ . it indicates kW or kvar: when the
- cos ¢ M light is illuminated, it

indicates MW or Mvar.

— page switching is completed via the @D @» keys.

Page Content Description

Displays phase voltages Ua, Ub, Uc

respectively (for three-phase four-
s ¥, ( P Displays apparent power

U;Eglgyev L)Jb 220V, Uc=219.9V frequency ‘5“0 I the left
Page 1 When the K light is illuminated, it Page 5 et ey X

indicates ow 2:°“PS" (apparent power)

When the I Ilght is illuninated, it L3I8VA

indicates Row 3: Frequency: 49.99Hz

e "three- phase three-wire

priority mode is enabled, this page
will be Page 2 < via ) [==»}
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Page

Content

Description

Page 6

Displays the forvard active energy value
The second row of the 7-segment display
corresponds to the upper 4 digits

The third row corresponds to the lower 4

They form an 8-digit value. The left
the forvard active
3. 728Kkih.

EP: Forvard active energy

Page

Content

Description

Page 7

Displays the reverse active energy value
The second row of the 7-segment display
corresponds to the upper 4 digits

The third row corresponds to the lower 4
digits

They form an 8-digit value. The left
display indicates the reverse active
rergy value is 36958. 72
EP: Reverse active encrgy

Page 10

Displays THD.A/0.50

Total harmonic tortion content

of phase A voltage

The total harmonic distortion

content of phase A voltage shown
0.50%

in the left figure i

Page 8

Displays the forvard reactive energy
value

The second row of the 7-segment display
corresponds to the upper 4 digits

The third row corresponds to the lover
4 digits

They form an 8-digit value. The left
display indicates the forward reactive
energy value i 58. 728kvarh

EQ: Forward reactive energy

Page 11

CLin
EHdb
nCcCr v
[ iy A

Displays THD.B/0.50
Total harmonic distortion content
of phase B voltage

The total harmonic distortion
content of phase B voltage shown
in the left figure is: 0.50%

Page 9

Displays the reverse reactive energy

The second row of the 7-segment
display corresponds to the upper 4
digits

The third row corresponds to the lower
1 digits

They form an 8-digit value. The left
display indicates the
energy value is 369
Reverse reactive energy
original text labels this
which is likely a typo

Page 12

CLin
EHILD
L"IS [

Displays THD. C/0. 50Total harmonic
distortion content of phase C voltage
The total harmonic distortion content
of phase C voltage shown in the left
figure is: 0.50%

Page 13

Displays THD. A/0. 50Total harmonic
distortion content of phase A voltage
The total harmonic distortion content
of phase A voltage shown in the left
figure is: 0.50%
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Page

Content

Description

Page 14

lays THD.B/0.50 (Phase B current
I harnonic distortion content).

icates the total
content of Phase B

The left display
harmor or
.50%.

current

Page 15

LRI

osot

Displays THD.C/0.50 (Phase C current
total harmonic distortion content).

The left display indicates the total
harmonic_distortion content of Phase C
current is 0.50%,

Page 16

Displays naug/0.76 (total three-phase
voltage unbalance degree).

The left display indicates the
Voltage unbalance degree is 0.76%.

Page 17

Displays naug/0.76 (total three-phase
current unbalance degree).

The left display indicates _the
current unbalance degree is 0.76%.

CGlinms
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n
DI DO Displays digital input/output

information
0" represents open; "1" represents
closed

Page 18 Row 1 (1100): Indicates Digital Input 1
and 2 are open; Digital Input 3 and 4

are closed — Row 2 (1000): Indicates
Digital Output 1 is closed; Digital
Output 1, 2 and 3 are open

3.4 Programming Operation

Under programming operation,

the meter provides 4 basic items: password

verification and modification (COdE), display settings (Dis), system
settings (SEt), and communication settings (COnn).It also includes 8
extended menu items: 4-channel analog output settings (A0-1/2/3/4) and 4-
channel digital output settings (D0-1/2/3/4).

It adopts a hierarchical menu structure management method via LED display:
The 1st row of LEDs displays 1st—level menu information

The 2nd row of LEDs displays 2nd-level parameter information

The 3rd row of LEDs displays 3rd-level menu information

tnEt
&, 3 L’ (‘nx\i liz

.muo»\'n /
SEE v

This menu management method adopts a
rarchical structure. The programming itens
the diagran (as shown in the left figure)
are:

1st level SEL  (parameter settings)
ond level [ FL  (wiring mode)

3rd level: (three-phase four-
n34 wire system)
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The programming operation of the keypad adopts a 4-key operation mode,
namely: Left/Right Na\'igation Keys ( @D @ ), Menu Back Key
( @end ), and Menu Enter/Confirm Key ( (=) ) to complete all
operations of the above functions.

If the current normal display is the voltage interface,
press this key to enter ptogrdmmmg mode. In programming mode, press
this key to return to the previous menu. If the current menu is the
Level 1 menu, press this key to enter the parameter saving
interface; select ve\/no and press the Confirm Key to return to
the normal display interface.

n

@D @  This is the navigation key, which is used to switch menu
items or increase/decrease the digital value.

@ This the select/confirm key. If the current normal display is Lhe
voltage interface, pressing this key can switch between '
voltage™ (this function is available in HCD display series
programming mode, press this key to enter the next-level menu; during
settings, it controls the cursor to move to the next character.

When returning to the measurement mode from the programming mode, the meter
will prompt “ SAVE-YES" . Use the Left/Right Keys to select “ yes” or “ no”
to confirm whether to Save then select the corresponding option and press
the G Key to exit.

Notes:

a) Each time you access the settings interface from the measurement interface,
you must enter the correct password to modify the setting parameters. If you
fail to enter the correct password, you can only view the parameters (but
cannot modify the setting parameters).

b) After entering the correct password, return to the “ code” interface, then
follow the menu (detailed on Page 14) to modify the parameters in sequence. Do
not return to the measurement interface during this process; if you do return
to the measurement interface, the password modification will become invalid,
and you w need to reconflgure it.

3.5 The menu structure is as follows: Users can select appropriate programming
setting parameters based on actual conditions.

-10-
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Level 1

Level 2

Level 3

Description

Verify Password

Password Data (0 9999)

Tihen the entered password is correct,
you can enter programming. Default

Password Put password: 0001
(tadE) Change Password You can change the password only after
cr Password Data (0 9999) | g coocsrul password verification
Network Select the input network for the
AEE N.3.4 and N.3.3 neasurenent signal
Current Ratio Set the current signal ratio = 1st
System e 1~9999 scale / 2nd scale, e.g., 200A/5A =
Settings tel 40
Voltage Ratio Set the voltage signal ratio =
GEE e 1~9999 Ist scale / 2nd scale, e.g., 10KV
v 7100V = 100
Clear Energy " s selected, exit the programing e
YES/no 0 prese Confrn to'clea e nery: i 0
folE i< seiccted, the energy will not be cicar
R Display to enable continuous
Display ) 0n/60s 'S
Settings di5E fecthon 1ot sertas by L0 Siepys)
di5 Display Page Turn tomatic page
; Auto/HAnd turning; HAnd: indicates manual page
di5P turning
Switching Time 0~60 ine_interval for automatic page
ERE turnlng
Address .
1~247 The meter address range is 1 247
ROD
Communication | comunication foud ~ Baud rates include 4800, 9600, 19.
Paraneters 4800~115200 20 (19200), 115.2 (115200)
- bud
Conn
Comnunication Parity = N.8.1: No parity; 0.8.1: Odd parity;
. N.8.1/0.8.1/E. 8.1 S Bven partty
bata Iten Selection OFF/UA-H/ OFF: No transmission output for this
of refer 1o the attached table channel; UA-H: This channel transmits
Transmitter £y ) Phase A'voltage (4 20mA)
Settings Transnitter High End g value for full scale;
A0-1/2/34 a1 0000 ter setting instructions
for configuration
Transnitter Lov End Corresponding value for transnitter
Ao 0000 low end; see transnitter setting
L instructions for configuration
Digital pata Iten Selection OFF: Mo alarn iten for this chamel:
Output OFF/UA-H/+ annel is Phase A voltage
Settings LyPE upp alarn _ setting
(Marm) S tructions for configuration
d0-1/2/3/4 | atarn Threshold setting arn threshold for the current alarm
d-L 0000 tem; see alarm setting instructions

for configuration

—11-
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3.6 Programming Menu Structure Diagram (Users can select appropriate
programming setting parameters according to actual conditions)

] 11 [l
(If the default normally closed state is applied, skip the following steps) [ @ di5 @ cfvS ® ,15
A5 E—2 15 E =1 d]5.E| LED Steep Node (Range: No Sleep/60)
@ i
P I j nter e setting pessioro .
uk Coneirn Koy ‘set the-pastvord to isplay Page Turning (Range: Manual/Auto)
Sont e precs the hore Koy 0

l:l ot e e et T

Passwor - N

(Passord) Autonatic Page Turning Interval

Z

@ Digital shift
(W) vigitat ncrerent
@ st ssrre

i g © ® Commiention
> /'IE(‘.' [~ I‘.‘E& —| nEL- Input Signal Network

(settings)

0 1000 here (value rang
e Confir Key: direct]

e ¢ g
o the previous lovel @

Communication Address (Range: 1-247)

Communication Baud Rate (4800/9600/19200/
115200)

Communication Parity (n.8.1/0.8.1/e.8.1)

| | current Ratio (Range: 1-9999)

p[A0]] o

Data Iten Selection (See Page 32 for Details)
Note: H = 4-20mA, L = 0~20mA

N
O
('
==
=
(a
L

m Tl lxglk]’u O:mu(

> i -1~ -1; the
P'(_. Voltage Ratio (Range: 1-9999) 0L the

a

Anni ﬂnrlu haels are Transmitter High End
wuul UUUE

weaberq aun3onuls nuay Burwwesboid

Transmitter Low End

i~

'_'_.l‘l-
@

)

Fa

m"r—
le

n"'—l‘l

») ’E
| ner r (Range: NO/Yi
) E Energy Clear (Range: NO/YES)

‘LC
e
ANy

Data Iten Selection (See Page 29 for Details)
Note: H = High Alarm, L = Low Alarn

Three, chan S;griwllgresnuld Setting (See Page 29 for

0oog
Note: When exiting menu settings and "SAVE YES" appears; use the (D (I keys to select whether to save
(SAVE-YES: Save; SAVE-NO: Do not save), then press the @ Key to return to the measurement interface.

“1o- 13-
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Example 1: Voltage Ratio Adjustment (Example: 10KV/100V)
e passiord is entered by Gefault i1 tere is o passord, follo the process
cion arrectly
Glin clin clin clin clin clin
T ERE] TR DID0 kN DID0 kN DID0 kN
@ VA Al a s a i a YA AL a VA ou a VA n
V0000 v CodE VY o i [odE oy SEEV PSEE I SEE
s oannn || — : =R W || K . " ) TR N TR R
LUl Yy > | Vor i : Puk Vor'f CPEU CPEL LY PR G
; o v T 1)
TG : e : " TR coibl (0100 0
@ ) (=) (& @ ® = & @ ® = & @ ® (=) & @ ®
cin clin U KM cin
DIDO KW o K u DIDo KM G T Glin
a YA AL e vree a VA Al a [ DIDo kW DIDO KM
) CodE ! \ LodE Vb v Codl VY . el ) . , Nominal value: 100V
; L2 [Pt 2] 1By bl e [ [ 0000 |||
y b oz VA a2 saving J ¥ e alues:
I R i = 7 S ceane o ol @ ||| o PT = 10kV/100 = 100
Annn 0000 v n ) 2 SAU sl | gooa 6kV/100 = 60x
< 0ao0 » i LA <foot » ‘ el !
a wsé Hz wse Hz a csé Hz . HES n . UUGU W
@ = @ @ ® = & @ & D & ‘ asé bz ° cse lz After switching, if the display is
@ = @ @ = & abnormal, restart the meter
@ Glin clin Clin
DIDO KW DIDO KW DIDO KN
ar YA Al a VA AL ‘ r “
z|||:EodE V| | @ |||l SEE V|| @ ]! SE: {odf Puk 5Et nkk PEL | SRUEYES
alll: =K won || ]} -
@l _ b i Lo i
z "‘ai I \:\1 1 - Password Input Setting Pngivevml:line g er Save
=] ) ¢ v ¢
8| cosh e ‘ s He ¢ csh fe Example 2: Current Ratio Adjustment (Example: 250A/5A)
(@ ® () @ (B (=) (& & ) (=) (& The password is entered by default; if there is no password, follow the operation in the dashed box below
clin clin
DIDO KM DIpo KN Drpo K
Glin clin Glin ) )
D00 KW s DI KN s | |[, D0 KX b U‘IJQU "“. ;‘ M’UdE \W\ \”‘ @ (;l’_-DdE \‘\\ ]“\
a VA Al blinks a VA 0 digit vaoa K Yo ‘ Vo . Ay
- JSEE Vo @ b SEE s JSEE U | L0000 2l o | i Rt Put Yar 't
@ b o b VA b o
GLIPEL LY P2 | PEY O] o || PEY LY 0000 v ‘ " 5 i
2| || 0 T N T mn ¥ el il
3| s fa S UUUT 5y, UUUT @ > = @ @ = & @ ® = &
3
@ ® =@ @ ® = @ @ ® = &
14~ -15-
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The password s pre-input by default; If no password s required, follow the
operations in the dashed box below.
¥
Clin Glin Glin
oin | | ppess | [(H— BEErea— @
. DIDO K N :?;22 - DI DO K ‘\‘\ ., - DI DO K \\H Nominal value: 5A
b VA ' b . CT ratio values are as
3 [|® LodE V) @ vLodE ® b LodE V| Confirn follows:
g R A N A y , Save = = i
gl |, W e » || s »| || wo || T = 250A/5A = 50 times
|| Pt W T |[E Pl e Put @ \ligaon el | | sooasa = 100 tines
2 \l6ooo 1| e || 0000 000! . pann !
e Uy || [Teshing | s 1 : stz <ooog
Bl | ————— I ———— B ——— ¥ H a U wson
E{R T N SNl - ® - ® = @ £
é - ® &
§
3
CLin Clin clin
DIDO K N DI DO K W DIDO K X
o o a T a T
sl |iEedE il e | 25 ) e | |2EE b lodf | (ki SRUEYES
2|, ! K
@ v VA a2 v VA ap2 b VA a2 -
b b - b
& ¢ Var { ¢ Var 3 HEIE Var § »
% ¢ VA c VA c VA Password Current Ratio Save
8 a 08¢ Hz @ cosé H: @ c0sé Hz
- ® @ & @ & = @ @ o = =
Exanple 3: Analog Transmitter Output Setting (Example: Set AO1; Output a 4-20mA analog signal
corresponding to phase B voltage (0-220V).
The default passuord has been entered: if there is no
Sassird Totion the wiFing. Ineeretions belon)
Clin clin e
DD K ‘Thousands D00 K¢ Clin Glin Glin
, . | PR e e s
ySEE @ @ VSEE VadE | @ || odf v @ |||i CodE
b » » || a2 b a2 | o || | [ W
c U:: e ¢ LI‘_',I Var § ¢ Puk Var 1 || [ e tens| ||¢ Fut Var
Flashes GQGG W W " digit is| anA
. e (0001 b L i Y ] oo b 0oao v,
i @ ® =
(&) [ 3)
@ = - ® = & @ ®) () (&) @ = W (=)
Gl Glin
et e i o0 prsss CINE ress TRl
D0 KN D00 KA DID0 K U i CodE i haginlg CodE | i tines L R0 w
a YA AL a VA A a VA Al W Wy g) N \
S SEE [ \SEE [ b SEE Vo CPub E Var ! 'l
3 L o e W o @D b o2 T i) . A
LR CCEr L D LR ! Lol ] ol o b
- i
21 i A ¢ VA ECE =N ) Ao @
2|l oot 005! 1. 0050 1.,
il mmo - ® @ - ® @
-16- -17-
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Example 4: Alarm Output Setting (Example: Set DO1; trigger an alarm when phase B
voltage exceeds 2000V)

[T ctn Clin clin
D00 kU D0 k0 oo ¥ Gl oln cun
a N - VA A ~_ — .
. A0-1 ® ® AO-i DLD0 K U IO KU DEDO K
il a n i oa [ VA Al a Tos
‘g':::};E = RN 0080 b LodE V) © ilodE
S tines b VA 12 b AL} b o
. i 2 || wi || T 2|} Put Vor
onon w A
¢ ! c A
uuuu G a 5o H
- ® @ @ < v SNl
\ T — e default passrordhas e SveeTed: TF re TS o
press q b [ i v passiord, foblon the operations withi the dashed bov.
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IV.Digital Communication

The network meter provides a serial asynchronous half-duplex RS485
communication interface, using the MODBUS-RTU protocol. All kinds of
data information can be transmitted over the communication line.

Up to 32 network power meters can be connected to the same 485 bus at
the same time. Each network power meter can be configured with its
communication address (Address NUM). The communication terminal numbers
may vary for different series of meters.

For communication connections, shielded twisted—pair cables with a
copper mesh (and a wire diameter of no less than 0.5mm*) should be used
. When routing the cables, keep the communication lines away from high—
voltage cables or other strong electric field environments. The T-type
network connection method is recommended; star or other connection
methods are not advised.
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MODBUS/RTU Communication Protocol

The MODBUS protocol uses a master—slave response communication connection
mode over a single communication line. First, the signal from the host
computer addresses a unique terminal device (slave device), then the
response signal sent by the terminal device is transmitted back to the host
in the opposite direction—meaning all communication data streams are
transmitted in two opposite directions over a single communication line
(half-duplex working mode).

The MODBUS protocol only allows communication between the host (such as PC,
PLC) and terminal devices; data exchange between independent terminal
devices is not permitted. This ensures that each terminal does not occupy
the communication line during its initialization, and only responds to
query signals addressed to itself.

Host Query: A query message frame includes the device address code,
function code, data information code, and check code.The address code
indicates the slave device to be selected; the function code informs the
selected slave device of the function to execute. For example, function
code 03 requires the slave device to read registers and return their
contents. The data segment contains additional messages related to the
function the slave device needs to perform. For instance, in a read command
, the data segment includes the starting register and the number of
registers to read.The check code verifies the correctness of a message
frame, providing the slave device with a way to validate the information
content. It follows the CRC16 calibration rule.
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A message consists of the slave address code, function
code, data information code, and CRCI6 check code. The
data information code includes data collected by the slave
device (e.g., register values or statuses). If an error
occurs, we stipulate that the slave device will not
respond.

The transmission method refers to the transmission mode of
a series of independent data structures within a data
frame and RTU data. The bits of each byte are defined
below: 1 start bit, 8 data bits, (parity bit), 1 stop bit
(when parity bit is present) or 2 stop bits (when no
parity bit is present). This is the message frame format.

Data Frame Structure: Message Format

\ Start Bit [ Function Code | Data Code [ Check Code |

| 1 bit ‘ 1 byte | N bytes ‘ 2 bytes |
Address Code

The address is set in the range of 0~255 (decimal), represented by one
byte (8 bits) in binary. Among these addresses, only 1~247 are used;
other addresses are reserved. These addresses identify the terminal

device specified by the user. Each terminal device must have a unique
address. Only the device addressed by the host will respond to the
query containing this address. When the terminal sends a response, the
slave address data in the response tells the host which terminal it
is communicating with.Function Code

Tells the addressed terminal which function to execute. The table
below lists the function codes supported by this meter, along with
their meanings and functions.

Code Meaning Function
03H Read Data Obtain the current data of one or more registers
08H Energy Reset Reset the energy data of the operated meter
100 Preload Multiple Write multiple sets of binary data into multiple
Registers registers
90—
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Data Code

Contains the data required for the terminal to perform a specific
function, or the data collected by the terminal when responding to a
query. The content of this data may be a numerical value, reference
address, or setting value.

For example: If the function code instructs the terminal to read a
register, the data field needs to specify which register to start
reading from and how many data points to read; the slave device’ s
data code then includes the data length and corresponding data.
Check Code

The error check (CRC) field occupies 2 bytes and contains a 16-bit
binary value. The CRC value is calculated by the transmitting device
and appended to the data frame. When receiving data, the receiving
device recalculates the CRC value and compares it with the value in
the received CRC field. If the two values do not match, an error has
occurred.

The process for generating a CRC is as follows:

1) Preset a 16-bit register to FFFFH (hexadecimal, all 1s), and refer
to it as the CRC register.

2) Perform an XOR operation between the 8 bits of the first byte in
the data frame and the low byte of the CRC register, then store the
result back into the CRC register.

3) Shift the CRC register right by one bit, fill the most significant
bit (MSB) with 0, and shift out the least significant bit (LSB) for
detection.

4) (From the previous step) If the shifted-out bit is 0: repeat Step
3; if it is I: perform an XOR operation between the CRC register and
a preset fixed value (0AAOLH).

5) Repeat Steps 3 and 4 until 8 shifts are completed. This finishes
processing one full 8-bit byte.

6) Repeat Steps 2 to 5 to process the next 8-bit byte, until all
bytes have been processed.

7) Finally, the value in the CRC register is the CRC value.

4.1 Message Format Commands
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4.1.1 Read Data Register Values (Function Code 03H)

Read Data Register: This function allows users to obtain the data
collected and recorded by the terminal device, as well as the system
parameters of the slave device.

The host can request up to 16 data points in a single collection, but it
cannot exceed the defined address range.

For example, to read four data points from the slave device with
terminal device address O1H: Pa (phase A active power), Pb (phase B
active power), Pc (phase C active power), and Pab (combined phase active
power).

Then, in the host"s request data code:The address of the starting
register Pa occupies 2 bytes. (Refer to the MODBUS-RTU Communication
Address Information Table in Appendix 1: the high byte of Pa is 00H, and
the low byte is 29H.)

The ?umber of registers (4) occupies 2 bytes. (High byte: O00H; Low byte:
04H.

The CRC check code occupies 2 bytes and is calculated by the host.

Frame Address [Function Data Code Check
. Structure |Code Code Starting Register Address | Number of Registers| COdE
o
17} Bytes
; Occupied 1 byte| 1 byte 2 bytes 2 bytes 2 bytes
[v]
2 Data 1~247 | 03H Max 16 CRC
@ Range
1]
- M 95H
essage | oy 031 00291 0004H i
Example C1H
Frame Address |Function Data Code Check
2o Structure |Code Code Register Byte Count Register Value Code
(28]
5 < |Bytes
%m occupied 1 byte |1 byte 1 byte n bytes 2 bytes
® Message
Exanple 01 03H 08H (8-byte data) CRC
Note The register address in the host request is the address for querying the
power grid"s energy or other data; the number of registers refers to the length of
the queried data. For example, the starting register address "0020H" in the above
example represents the address of phase A active power, and the number of registers
"0004H" represents 4 registers. Please refer to the MODBUS-RTU Communication
Address Information Table in Appendix 1.

24~
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Special Note: Read the Status of Digital Input and
Output (function code: 03H; refer to Notes 17 and 18
for X1, X2, X3, X4)

z Address EUSCtion Data Code Check
5 Code ode Register Address Number of Code
° Registers
8 g[ijgg;al Input:
< "
& Wt 030 | Diostar output: 0001H CRe
ad 0054H
1% Address |Function Data Code Check
i Code  |Code Register Byte Count| Register Value Code
8s
?
® 01H 03H 02H 0000X1X2X3X4 CRC

4.1.2 Set Register Command (Function Code 10H)

This function allows the user to modify the contents of multiple registers.
[t should be emphasized that the data to be written are writable attribute
parameters; refer to the communication address information table for
details on attribute specifications. The number of registers to be written
cannot exceed 16.

For example, to change the current transformation ratio (CT) of the meter
with terminal device address OlH to 80 (400A/5A = 80), and the voltage
transformation ratio (PT) to 100 (10KV/100V = 100) :

In the data code of the host’ s message: the address of the starting
register (CT) occupies 2 bytes, which is 0003H;

The ;mmber of registers (2) occupies 2 bytes: 00H (high byte) and 02H (low
byte) ;

The number of data bytes (4) occupies 1 byte, which is 04H;

The written data occupies 4 bytes: CT: 80 = 0050H;

PT: 100 = 0064H;

The check code is calculated by the host.

-25-




Power Meter

The check code is calculated by the host

Power Meter
Frame Address |Function Data Code Check
Startin i
§ Structure |Code Code ﬁiﬂ!i;ﬁg ber ot turber of \g;{;ten Code
-+ Bytes ocowpied | 1 byte | 1 byte | 2 bytes | 2 bytes 1 byte |n bytes | 2 bytes
& |oatarange | 1~-247 | 1w Nax 16 | Nax 216 CRC
=
@
1) Message
- Example O1H 10H 0003H 0002H 04H 0050H B240
0064H
Frame Address | Function Data Code Check
EJ) Structure | Code Code Starting Register Address Number of Registers | Code
)
© < |Bytes
% 3 | occupied 1 byte | 1 byte 2 bytes 2 bytes 2 bytes
@ Message P
Examp?e 01H 10H 00031 0002H B1C8
Notes:

1.To ensure normal communication, the number of registers is limited to 16 per
host request. In the above example:The starting register address “0003H" refers
to the initial address for setting the current transformation ratio;The number of
registers "0002" indicates that 2 register data (for current transformation
ratio and voltage transformation ratio) are being configured;The written data
0050H 0064H" means setting the current transformation ratio to 80 and the voltage
transformation ratio to 100.For register addresses, refer to the MODBUS-RTU
Communication Address Information Table in Appendix 1.

2.This function also allows users to configure a single register of the meter on
the host. In this scenario:Set the number of registers to 1;Set the data byte
length to 2 bytes;Point the starting address to the register address to be
modified.

Frame Address |Function Address Code Check
z Structure|Code Code Register Address Register Value | Code
@ Bytes ocowpied | 1 pyte | 1 byte 2 b
- ytes
- y - Y 2 bytes 2 bytes
# |Data Range| 1247 08H CRC
=]
2 |
21 Ei:;ggg o1H 08H 00FFH FFOOH 91CBH
Frame Address |Function Address Code Check
5 ;n_: Structure | Code Code Register Address Code
T < Bytes
% B | Qe | 1byte| 1 byte 2 bytes 2 bytes 2 bytes
@
gig;g?g o1H 081l 00FFH FFOOH 91CBH

Note: The above example is to reset the energy register of the meter with address 1.
For detailed addresses, refer to the MODBUS-RTU Communication Address Information
Table in Appendix 1. The message format of the slave response is identical to that
of the message sent by the host.

Special Note: Remote Control Relay Output (Function Code: 10H)
Example: Close the First Relay

4.1.3 Energy Register Reset Command (Function Code 08H)

This function allows users to reset the energy register of the meter
on the host.

For example, to reset the energy data of the meter with address 01H:
In the host’ s message format:

The address code occupies 1 byte;

The function code occupies 1 byte;

The energy register occupies 2 bytes;

The register value occupies 2 bytes.

Energy register address: O0H (high byte) FFH (low byte)

Register value: FFH (high byte) 00H (low byte)
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T R Data Code

2 Address |Function Register Tromer or” ritien Check
unber of  unoer

; Code Code Adgress Registers | b bies | Data Code

[}

2

3 01H 10H 00530 | 00011 | 021 0011H 6A3F

@

oo | Address |Function Data Code - Check

2% | Code Code Register Address | Number of Registers Code

8s

2

@ O1H 10H 004BH 0001H T1DF

4.2 Energy Pulses
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4.2 Energy Pulses

Our company®s network power meter provides bidirectional active and
reactive energy metering, a 2-channel energy pulse output function, and
an RS485 digital interface to complete the display and transmission of
energy data.

The meter realizes one-time measurement of active energy and reactive
energy data; the energy pulses of the open—collector optocoupler relay
enable the transmission of active energy and reactive energy. Remote
computer terminals, PLCs, or DI switch acquisition modules can be used
to collect the total number of pulses of the meter, so as to realize
cumulative energy metering. The adopted output method is the method for
energy accUracy verification (national metrological regulations: pulse
error comparison method of standard meters).

Ll
Ol

Energy Pulse Output Diagram
4.2.1 Electrical Characteristics

In the circuit diagram of the pulse acquisition interface, the parameters
meet: VCC < 48V and 1Z < 50mA.

4.2.2 Pulse Constant

3200imp/kWh (for all ranges). Its meaning is: when the meter accumulates
1kWh of energy, the number of pulse outputs is 3200. It should be
emphasized that this 1kWh refers to the secondary energy data. In scenarios
involving PT (voltage transformer) and CT (current transformer), 3200
pulses correspond to the primary energy data, which is calculated as: 1kWh
X voltage transformation ratio (PT) X current transformation ratio (CT).
4.2.3 Application Example

A PLC terminal uses a pulse counting device. Assume that N pulses are
collected within a time period t, and the meter’ s input parameters are
10kV/100V (PT) and 400A/5A (CT). Then the cumulative energy of the meter in
this period is calculated as: (N / 3200) X 100 X 80 kWh (degrees of
electricity).

4.3 Digital Input (Optional Function)
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Our company”s network power meter can be optionally equipped with 2 to 4
channels of digital input; please refer to the first page for details.
The digital input module adopts the dry contact resistance switch signal
input method. The meter is equipped with a +15V working power supply
internally, so external power supply is not required. It can be used to
monitor statuses such as fault alarm nodes, switching (opening/closing)
status, handcart position, and capacitor activation status of capacitor
compensation cabinets.Status information can be remotely transmitted to
intelligent monitoring systems via the communication interface. When
combined with the remote control/alarm relay function, it can
conveniently realize automatic switching (opening/closing).

Power Meter

4.4 Digital Output (Optional Function)

Our company”s network power meter can provide 4 channels of relay digital

output.

Relay capacity: AC250V/5A, DC30V/5A

If customers require relays with special capacity specifications, they can
contact our company”s Marketing Department for custommade solutions.

The relay output module has two optional working modes: power alarm mode

and communication remote control mode. Each relay channel can flexibly set
the working mode, alarm item, and alarm limit through programming

operations:

For example, the setting "d0-1:UA-H; d-Li:4000" indicates that when UA >

400.0V, the 1st channel relay outputs an alarm;

The setting "D0-2:Ib-L; d-Li:2000" indicates that when Ib < 2.0004, the

2nd channel relay outputs an alarm.

Note: The data format of the alarm range is integer data of the secondary

power grid; please refer to the table below for the specific format.

Digital Output Comparison Table

Alarn_Iten (An "H" following the alarm Alarm | Alarm Iten (An "H" following the alarm Alarn
iten indicates high alarm output; an “L" | Value iten indicates high alarm output; an "L" Value
indicates low alarm output) Unit cates low alarm output) Unit
1 \a (Phase A Yoltage) i 27| Qa (Phase A Reactive Power) H
— Scale value unit V V. | Scale value unit var Var
2 L 28 L
3 Ub (Phase B Voltage) H 29 | Qb (Phase B Reactive Power) H

— Scale value unit V V. |—— Scale value unit var Var
4 L 30 L
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Output Comparison Table

Alarn Iten (An "H" following the alarm iten | Alarm Alarn Iten (An “H" following the alarn
indicates high alarm output; an "L" | Value en indicates high alarn output; an "L"
indicates low alarm output) Unit indicates low alarn output)
5 Uc (Phase C Voltage) H v 31 qc (Phase C Reactive Pover) | I v
scale value unit V P Scale value unit var ar
6 L 32 L
7 Uab (AB Line Voltage) H 33 Qs (Total Reactive Power) H
— Scale value unit V Voo Scale value unit var Var
8 L 34 L
9 Ubc (BC Line Voltage) H 35 Sa (Phase A Apparent Power) H
] Scale value unit V Voo Scale value unit VA VA
10 L 36 L
11 Uca (CA Line Voltage) H v 37 Sb (Phase B Apparent Power) | Il "
] i N Scale value unit VA |
12 scale value unit V L 38 L
13 la (Phase A Current) H 39 Sc (Phase C Apparent Power) H
| Scale value unit A A Scale value unit VA VA
14 L 40 L
A P
15 Ib (Phase B Current) H 41 Ss (Total Apparent Power) H !
Scale value unit A A Scale value unit VA VA
16 L 42 L
17 Ic (Phase C Current) H A 43 C0S (Power Factor) H .
Scale value unit A f ] Scale value unit Cos: 08y
18 L 44 ° L
19 Pa (Phase A Active Power) | Il v 45 :f (F;9q"e”FY) H "
Scale value unit W Scale value unit Hz Z
20 L 46 L
21 Pb (Phase B Active Poser) H . 47| .t CTotat Harmonic Content of Phase A voltage) |
292 Scale value unit W L 48| U (Total Karmonic Content of Phase 8 Voltage) [
23| pe (phase C Active powery | |l ’ 49 | Th.te (rotat sarmonic Content of phase C vottage) | %
Scale value unit W -
50 | T.ta (Total Harmonic Content of Phase A Current)
24 L 0 %
25 Ps (Total Active Power) H 51 | 1o (Total Harmonic Content of Phase & Current) )
| Scale value unit W W
26 L 59 | THetc (Tota Harmonic Content of Phase C Current) [
( | OFF (Alarm function disabled; only remote control available) ms
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Relevant Notes:

1. High/Low Alarm

Low alarm: When the value of the alarm item is lower than the alarm
threshold, the relay switch closes and conducts.High alarm: When the
value of the alarm item is higher than the alarm threshold, the relay
switch closes and conducts.

2. Harmonic AlarmHarmonic alarms only support high alarm (no low alarm).
When the total harmonic content exceeds the alarm threshold of the
alarm item, the relay closes and conducts.

3.Remote Control Relay OutputThe alarm function must be disabled for
remote control relay output. You can set the pulse width of the relay
output:If the setting value is "0100", the pulse width of the remote
control relay output is 100ms.If the setting value is ™0000", the
remote control relay output will maintain a constant high level.

4.5 Transducer Output

This meter provides up to 4 channels of transducer output, which can be
flexibly programmed to set transducer quantity items. For example, the
setting "AO-1:UA H:2200; A-Lo:0000" indicates that one analog channel
is the transducer output for Phase A voltage (UA), where UA in the
range of 0.00V to 220.0V corresponds to 4mA to 20mA.

Note: The data format of the transducer range is integer data of the
secondary power grid. For the specific format, please refer to the
table below — or refer to the secondary power grid data format in the
communication address information table.

4.5.1 Electrical Parameters
Output: 0/4~20mA, 0~5/10V.
4.5.2 Accuracy Class
The accuracy class is 0.5s.

4.5.3 Overload

120% of effective output; maximum current: 24mA, maximum voltage: 12V.
4.5.4 Load Rmax

Rmax = 400Q.

4.5.5 Transducer Items
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Phase voltage, line voltage, phase current, per-phase active power,
total active power, per-phase reactive power, total reactive power, per
-phase apparent power, total apparent power, power factor, frequency,
signed total active power and signed total reactive power.

4.5.6 Transducer Module Options for Customer Orders

Customers can specify several types of transducer modules when placing
orders: 0/4~20mA, 0~5/10V. The default transducer module is: 0/4~20mA,

with the transducer item set to Ua. When the input is a rated signal, the
output is 20mA.Users can modify the transducer item and transducer range
according to actual application needs, but cannot modify the electrical

parameters (0/4~20mA, 0~5/10V).

Customers can also specify the transducer item and transducer range in
detail when placing orders; the meter will be pre-configured with the
relevant parameters as required by the user before factory shipment.
Detailed transducer items can refer to the Transducer Output Comparison
Table.

Detailed transducer items can refer to the Transducer Output Comparison
Table.

Note: The setting format of the transducer range is the integer quantity
of the secondary power grid. For the specific format, refer to the table
below, the unit of the value in the Transducer Output Comparison Table,
or the secondary power grid data format in the Communication Address
Information Table.

Transducer Output Comparison Table

gg Transducer Item Transducer Output
2 Distinguish the transducer output - T
H quantity by the suffix H or L in 0~20mAd~20mal0 L0 |4~12
s the digital display interface ~20mA|~20mA

1 H Yi
Ua (Phase A Voltage) es
Scale value unit V

2 L | Yes

3 H Yes

Ub (Phase B Voltage)
— Scale value unit V
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Table (Continued) Transducer Output Comparison Table

g5 Transducer Item Transducer Output
§§ Distinguish the transducer output quantity by 0~10 |4~12
®3 w:;ggx Hor L in the digital display ~20mAM~20mA| 2 0mA| ~20mA
5 Uc (Phase C Voltage) ves
| Scale value unit V
6 Yes
7 Yes
Uab (AB Phase Voltage)
Scale value unit V
8 Yes
9 Yes
Ubc (BA Phase Voltage)
Scale value unit V
10 Yes
11
Uca (CA Phase Voltage) Yes
Scale value unit V
12 Yes
13
la (Phase A Current) ves
Scale value unit A
14 Yes
15 Ib (Phase B Current) Yes
1 Scale value unit A
16 Yes
17 Ic (Phase C Current) Yes
S— Scale value unit A
18 Yes
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Table (Continued) Transducer Output Comparison Table Table (Continued) Transmitter Output Comparison Table
=5 c s B =5 R R
&g Transmission Item Transmitter Output g Transmitter Item Transmitter Output
S= [Distinguish issi =3 - —
2% nguish the transmission output - 4~12 £ =| The transmitter output quantity is . Ao
§2 | quantity by the suffix H or L in  p~20mAt~20mA 0710 |70 o | S 3| distinguished by the suffix Hor L 0~20mAt~20m) 010 4712
S | the digital display interface 20mA S| in the digital display interface ~20mA| ~20mA
19 - H Yes
H
ggaggh\a}giué Gﬁﬂ\_/ewPower) 33 Qs (Total Reactive Power) ves
. . Scale Value Unit: Var
20 L Yes . 1
34 g Yes
21 - H
Pb (Phase B Active Power) ves 35 H Yes
Scale Value Unit: W L Sa (Phase A Apparent Power)
22 L Yes Scale Value Unit: VA
36 L Yes
23| pc (Phase C Active Power) H Yes 37 " ves
24 Scale Value Unit: W v Sb (Phase B Apparent Power)
‘ L es Scale Value Unit: VA
38 L Yes
25 Ps (Total Active Power) f ves 39 1
26 Scale Value Unit: W L Yes Sc (Phase C Apparent Power) ves
| Scale Value Unit: VA
40 ! Yes
27 -
! Qa (Phase A Reactive Power) i ves
le val it: Vv 41 Ye
28 Scale Value Unit: Var L Yes Ss (Total Apparent Power) i s
Scale Value Unit: VA
42 L Yes
29 R H Yes
Qb (Phase B Reactive Power) 43 i Yes
Scale Value Unit: Var PF (Power Factor)
30 L Yes Scale Value Unit: Coscp
44 L Yes
31 Qc (Phase C Reactive Power) | H Yes R
—— Scale Value Unit: Var 45 Fr (Frequency) H Yes
39 L Yes — Scale Value Unit: Hz
46 L Yes
-34- -35-
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Table (Continued) Transmitter Output Comparison Table

Power Meter CGlinms
091 | ADD Comnunication Address 1~247 W/R
0AH | BUAD Communication Baud Rate 0~3 W/R Note 5
OBH | DATA Parity Check Bit 0~2 W/R | Note 6
0CH AO-1 | First Channel Transmitter Iten 0~52 W/R Note 7
S 0~9999 | W/R
OBH | j-[0 |  Trimeosteer Low vatue 0~9999 | W/R
OFH A0-2 ?ig;nd Channel Transmitter 0N52 W’/R Note 7
I | ) g | o Vaiueme! Trerenreer 0~9999 | W/R
T [ g | et Treeieer 0~9999 | W/R
120 | A0-3 Tranaitier hten 0~52 | W/R | Note 7
136 | A-Hi e hoanel Transnitter 0~9999 | W/R
| A-LO T vataane! Transmitter 0~9999 | /R
151 | A0~4 Trananicartten 0~52 W/R | Note 7
L6 | A-HI | fureghomet Tronsicer 0~9999 | W/R
7| A-LO | fairtn Shamet Trarmitter 0~9999 | /R
181 | Do-1 First Chamel Digital Output 0~52 Wi/R | Note 8
19| D-Li | Gutpue Conparison value 0~9999 | /R
IAH | DO-2 | Sgogne Cianmet Diital 0~52 | W/R |note 8
IBH | D-Li | orpariconVatue oot et 0-9999 | W/R

- -
g3 Transmitter ltem Transmitter Output
(7}
<3
25 The transmitter output quantity is q P 0~10 |4~12
I3 —~ —~
5% | distinguished by the suffix Hor L |020mAd=20mi " o000 o0pn
= in the digital display interface
47 H Yes
-Ps (Negative Active Power)
Scale Value Unit: W
48 L Yes
49 H Yes
-Qs (Total Reactive Power)
| Scale value Unit: Var
50 Yes
51 H Yes
-PF (Power Factor)
Scale Value Unit: Cosgp
59 L Yes
MODBUS-RTU Communication Address Information Table
Address| Code Variable Name Unit |Value Range |Read/irite | Remarks
o1 CODE Meter Password 0~9999 W/R
02H NET Wiring Network 0~1 W/R | Note 1
03H CT |Current Transformer Ratio 0~9999 W/R
04H PT Voltage Transformer Ratio 0~9999 W/R Note 2
051 E.CLE Energy Reset 0~1 R Note 3
06H DISE LED Segment Display Brightness 0~1 W/R Note 4
07H DISP  |eneray cycle Display (Auto/ianual Selection) 0~1 W/R
08H DIST |Energy Cycle Display Time | Seconds 0~60 W/R
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MODBUS-RTU Communication Address Information Table
Address| Code Variable Name Unit | Value Range| f¢3%|Remarks 2AH Pb Phase B Active Power W [-9999~9999| R |Note 11
Third Channel Digita
ICH | DO-3 Output Item 0~52 W/R | Note 8 2BH Pe Phase C Active Power W -9999~9999| R |note 11
Third Channel Digital
1DH | D-Li Output Comparison 0~9999 W/R i i
Value 2CH P gg\rzg:ned Phase Active W -9999~9999| R [Note 11
.y Fourth Channel L EC o
1EH | DO-1 Digital Output Item 0~52 W/R | Note 8 Ph A Reactivi
2DH | Qa | poase A Reactive Var |-9999~9999| R |Note 11
1FH D-Li Third Channel 0~9999 .
i Output Comparis W/R
on Phase B Reactive ;
2EH Qb Var 1-9999~9999| R |Note 11
201 | Ua Phase A Voltage v 0~9999 | R | Note 9 Power
: . Phase C Reactive . - ~
21H | Ub Phase B Voltage v 0~9999 R | Note 9 2FH Qe Power Var |79999~9999) R |Note 11
29h | ve Phase C Voltage v 0~9999 | R | Note 9 300 | @ Conbined Phase Var |-9999~9999 R |Note 11
23H | Uab A-B Line Voltage A 0~9999 R Note 9 31H Sa Phase A Apparent Power VA 0~65535 R | Note 11
B-C Line Voltage v ~ R
24H | Ubc g 0~9999 Note 9 390 Sb | Phase B Apparent Power| VA 0~65535 R [Note 11
25H | Uca C-A Line Voltage v 0~9999 R | Note 9
33H Sc Phase C Apparent Power VA 0~65535 R Note 11
26H | Ia Phase A Current A 0~9999 R |Note 10 combined Ph A "
341 | S | power U aSe APRATENL v 65535 | R
27H | Ib Phase B Current A 0~9999 R [Note 10
£ Combined Phase Power
35H PF -1000~1000f R
28H | Ic Phase C Current A 0~9999 R |Note 10 ? Factor fote 12
29H | Pa Phase A Active Power W -9999~9999|  |Note 10 36H Fr Frequency Hz 0~9999 R |Note 13
_38- -39~
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Table (Continued) MODBUS-RTU Communication Address Information Table

Address| Code Variable Name Unit Value  |Read/ |Remarks
Range Write

37H
38H Forward Active Energy R

EP (Primary Measurement) Wh 0~1x10""| g |Note 14
39H
3AH
3BH
3CH -

TP Reverse Active Energy " . 5
3DH Ep (Primary Measurement) ¥h 0~1x10' R | Note 14
3EH
3FH
40H Forward Reactive Energy| )

EQ (Primary Measurement) Varh |0~1x10'"| R | Note 14
41H
42H
43H
44H Reverse Reactive Energy .
iS5 EQ=" | (Primary Measurement) Varh [0~1x10"| R | Note 14
46H

Phase A Voltage Total -

ATI 1 U-THD. & Harmonic Distortion 0~9999 | R | Note 15
18K |U-THD. B| fnase B Voltage Total 0~9999 | R | Note 15

Harmonic Distortion

Power Meter

49H |U-THD. C| Phase C Voltage Harmonic Content| 0~9999 R Note 15
4AH |I-THD. A|Phase A Current Harmonic Content 0~9999 R Note 15
4BH |I-THD. B|Phase B Current Harmonic Content 0~9999 R Note 15
4CH |I-THD. C| Phase C Current Harmonic Content 0~9999 R Note 15
ADH | U-NAUG |  Joree-Phase Voltage Balance 0~9999 | R |Note 16
ABH | T-NAUG | Gaiance segre ™™ 0~9999 | R |Note 16
AFH Maximun Voltage Derand 0~65535| R

50H Vaximun Current Demand 0~65535| R

51H Maxinun Active Pover Demand 0~65535| R

52H Maxinun Reactive Power Demand 0~65535 R

53H Digital Output 0~255 | W/R |Note 18
54H Digital Input 0~15 R |Note 17
55H 1-channel Analog Output mA 0~9999 R Note 19

~40-
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Table (Continued) MODBUS-RTU Communication Address Information Table

56H 2-channel Analog Output mA 0~9999 R Note 19
57H 3-channel Analog Output mA 0~9999 R Note 19
5811 4-channel Analog Output nA 0~9999 R Note 19

Relevant Communication Notes:

Note

Note

Note

Note

Note

Note

1: Wiring Network

0: Three-Phase Four-Wire 1: Three-Phase Three-Wire
2: Energy Reset

0: Do Not Reset Energy 1: Reset Energy
3: Nixie Tube Brightness

0: Nixie Tube Always On 1: Nixie Tube Turns Off After 60s of Inactivity
4: Power Display Type

0: Auto-Switch Display 1: Manual-Switch Display
5: Communication Baud Rate

0: 4800 1: 9600 2: 19200 3: 115200

6: Parity Check Bit
0: No Check 1: Even Parity 2: 0dd Parity

Note 7: Transmitter Item
0 1 2 3 1 5 [ 7 s 9 [0 [ 12 131415
OFF | Ua i | UaL | Ub 1l [Ub L | Ue i | Uc L | Uabli | UabL [ Ubch | UbcL | Ucall | Ucal | Ta i [ Ta L | Ib 1l
16 | 17 | 18 | 19 [ 20 | of 2 | 23 | 24 | 25 | 26 [ 27 | 28 | 29 | 30 | 3l
T L | TcH| lcL|Pat|Pal|PbH|[PbL|Pch|PcL |PsH|PsL|Qali|QaL|QH|QL]|QcH
32 | 33 | 34 | 35 | 36 | a1 S | 39 | 40 [ 41 [ 4o [ 43 [ 44 | 45 | 46 | 47
Qe L | Qs Qs L | safi|Sal | Sbl | SbL|Sch]|Scl |Ss|SsL|PEA|PFL|Fri|Fri| PH
18 [ 19 [ 50 | 51 | 52

P L | QN[ -QL | -PFH| -PFL

Note 8: Digital Item
0 1 2 3 1 5 6 7 8 12 [ 13 | 14 ] 15
OFF | UaH | Ua L | Ub H | Ub L | Uc H | Uc L | Uab | UabL Ucal [ Ta B[ TaL|[IbH
16 | 17 | 18 | 19 [ 20 [ 21 | 22 | 23 | 24 28 [ 29 | 30 | 31
bl | IcH| TcL|PaH|PaL|PbH|PbL|PcH]|Pcl Qal|QbAabL|ach
32 | 33 | 34 [ 35 | 36 | 37 | 38 | 39 | 40 44 | 45 | 46 | 41
Qc L | Qs | Qs L[ Sali [ SaL | SbH|SbL|Sch|scl PF L] Fr i | Fr L | THUa
48 | 49 | 50 | 5L | 52

THUD | THUC | THIa | THIb | THIc
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Note 9: Phase Voltage & Line Voltage Description

Primary voltage value = Data X 0.01 X PT

Secondary voltage value = Data X 0.01
Note 10: Current Description

Primary current = Data X 0.0001 X CT

Secondary current value = Data X 0.0001
Note 11: Power Description

The secondary power value measured by the meter is DataPrimary

power value = Data X PT X CT

Relevant Communication Notes
Note 12: Power Factor Description

The power factor value measured by the meter = Data X 0.001
Note 13: Frequency Description

The frequency measured by the meter = Data X 0.01
Note 14: Forward/Reverse Active/Reactive Energy Description
Secondary-side energy data consists of 8 bytes (high byte first, low byte last)
Actual energy value E = (High 32 bits X 10°) + Low 32 bits
Note 15: Harmonic Content Description

The harmonic content value measured by the meter = Data X 0.01 (Unit: %)

Note 16: Current & Voltage Unbalance Degree
The unbalance value measured by the meter = Data X 0.01 (Unit: %)
Note 17: Digital Input Query Description(Please refer to the special
instructions on Page 25 for query operations

Special Instructions

Low-Order Data

High-Order Data

3rd Digital Input

x4 X3 X2 X1
0000 o v T o T o T T o T

Switch Open ‘Mm Closed| Switch Open

Switch Closed| suitch open [sN,(C" Closed l siteh Openlswllch Closed

—43-




Power Meter

Note 18: Digital Output Description
Query Digital Output

(Please refer to the special instructions on Page 25 for query operations)

High-Order Data

Low-Order Data

1th Digital Output (1)

3rd Digital Output (13)

2nd Digital Output (12)

Ist Digital output (X1)

X4 X3 X2 X1
0000 0 [ 1 0 [ 1 0 [ 1 0 [ 1
OFF_| ON OFF_| ON OFF_| 0N OFF_| 0N
Remote Control Digital Output (Please refer to the special
instructions on Page 27 for remote control operations)
High-Order Data Low-Order Data
T - oo bl | ard o0 Digt
el | | mamt | e | ana | S| whng s | e
Y4 Y3 Y2 Y1 X4 X3 X2 X1
0 1 0 1 0 o[t [o 1 o Tt JTo 1 0 1
aintain) Change [ aintain| Change aintaiel change |laincain) charge{ yaintain Chnge "»(‘“yj»“y‘ Ghange Jlain w‘u(.;‘?, nintain| Chan

Note 19: Analog Output Description

The analog output value measured by the meter is Data > 0.0lmA

V.Wiring Diagram

42 Square Type (Overall Dimensions:

123+123%96;

Mounting Hole Dimensions:

112%112)

112

)

[T

Overall Dimensions: 123%123%96

Mounting Hole Dimensions:

112%112
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i

| |
w

LIL L
0

(oo T [ioe ]

[T Ta [ tbw [ 1 [1er [de [0 [ e [ 16 ] v ]

T N N A T |
[

[ curront 1o Vottage it

Corrent | et ot ]

= ,m\
[ N[N0 [ A [ B [Ap[A0 [RP[RO | ]

[
[N JoNo[a [ [ AP 40 [RP[RO | |

Three-Phase Four-ilire: Current Input via CT, Voltage Direct Input

Three-Phase Four-Nire: Current Input via CT, Voltage Input via PT

o
|-

[Tar] T [t [ Trer [T [0 [0 [ o [ 1]
Current it ortage it ]

[T e [ [ 10 Joer [ e [ b Tia [ [ e ]
[ current it Vottage 1ot

[
B [ AP[AO [RP RO | ]

[oxo [ &

T o | comminior e oo
H\ N ol 8 \ AP [ 40 [ RP [ RO \

Three-phase Three-Wire: Current Input via CT, Voltage Direct Input

Three-phase Three-iire: Current Input via CT, Voltage Input via PT
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96 Square Type (Overall Dimensions: 96%96%96; Mounting Hole Dimensions: 91%91)

91

Overall Dimensions: 96%96%96

Mounting Hole Dimensions: 9191

Power Meter CGlinmR
c , .
1 T

T T T

Tar] To [t [ 1o Tter [1c [0 [ o [0 [ e [T ta [tor [ 1 [1or [ 1e [0 [ Ga [ ]

Corvent tnput | Vottage Tt [ corrent oot | Vortage Tnpit

T | o comicatin | o T i B e

LT N Jexo[a [ B [APTAO [RP[RO | L] NJGNo[A [B [P [a0 [RP RO |
Three-Phase Three-Hire: Current Input via CT, Voltage Direct Input

Three-phase Three-ilire: Current Input via CT, Voltage Input via PT

x x
i ]
i
LI L
jnna |
[Tow] Ta o [t Jres [0 [0 [ o [ [ 0] | [Tee] ta [1oe [t Jros [ e [0 e [ w0 [ 1]
[ oo e | ottage it || [ o | Tortage 1t |

’E'A"»M T —

N JoxoTa [B [ap]a0 [RP RO |

. T
LINJow]a [ |

Three-Phase Four-Wire: Current Input via CT, Voltage Direct Input |  Three-Phase Four-ii

AP A0 [RP RO | |

< Current Input via CT, Voltage Input via PT

80 Square Type (Overall Dimensions: 84#84#85; Mounting Hole Dimensions: 76%76)

~46-

76

9L

Overall Dimensions: 84#%84#85

Mounting Hole Dimensions: 76%76
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¢
| J : —
[T ta Tros [ [ter [ e [0 [a [ b [ 0c] [Ta ta [tos [t [rer [ Tc [0 [ ta |

[ et |

Voltage Input

T
|

Corvent ot | Vottage Tt

Pulse Output

LI N[N [B [ APTAO [RP[RO

T | o | utse oot ||
LN Joxo[a [B [APTA0O[ReJRO|

ree Phase Tour Wire: Current Tnput via CT, Voltage Direct Tnput |  Three-Phase Four-Wire: Current Input via CT, Voltage Input via PT
1
1 I
L L
Tax] Ta [ 1o | 16 JTes [ Gc [ U [ Ta [ 0 | tc Tax] ta [ 1oe [ 1o [ Ter [ Tc [ Un [ a [ 0 | v
Current_Input | Voltage Input Current Tnput | Voltage Input
T o | comeioio | wwt | e o | Gt | pulse Output T
D 5 A A O T O | D S S B R R R TR
hree-Phase Four-Wire: Current Tnput via CT, Voltage Direct Tnput Three-phase Four-Wire: Current Input via CT, Voltage Input via PT
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72 Square Type (Overall Dimensions: 72%72#85; Mounting Hole Dimensions: 68%68

68

Overall Dimensions: 72%72%85

Mounting Hole Dimensions: 68%68

i

1

I
| S
=

[Tl Ta T [ [ [ T o [0 0]

Carrent topit | Vottage oot

[T Ta [ive [ 1o Jer [0 T 0n [ e [ o [ e ]
I Current_Input Voltage Input |

il e R

T | o |

]
F; N [GNp[ A [ B | AP [AO [RP [RO| |

Putse oot ||
N [GND[A [ B | AP [AO [RP [RO | |

Three-Phase Four-Wire: Current Input via CT, Voltage Direct Input

Three-Phase Four-ilire: Current Input via CT, Voltage Input via PT
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T
) —
c . L—j
T ta [ o [0 Jer [ 0c 00 [0 [0 [ s Tw] ta [0 [ T [res [0c [ 0n [ o [ [ W
Carrent gt | Tortage Tnpit Current nput | Voltage tnput
I BT B T S| iy | o | putse vt |
L[ N [GND[ A [ B [AP[AO [ RP RO | LI N[ a [ B [ap]a0 [Re[RO| |
Three-Phase Three-Jlire: Current Input via CT, Voltage Direct Input |  Three-Phase Three-Uire: Current Input via CT, Voltage Input via PT

VI.Common Issues and Solutions

6.1 Regarding Communication

6. 1.1 The meter does not return data

First, ensure that the meter"s communication settings (such as slave address,
baud rate, parity method, etc.) match the requirements of the host computer:
If multiple on-site meters fail to return data via communication, check

whether the on-site communication bus connection is accurate and reliable,

and whether the RS485 converter is functioning normally. If only a single or a
few meters have communication abnormalities, also check the corresponding
communication cables. You can test by changing the slave addresses of
abnormal and normal meters to rule out or confirm host computer software
issues; alternatively, test by swapping the installation positions of
abnormal and normal meters to rule out or confirm meter faults.

6.1.2 The data returned by the meter is inaccurate

Please carefully read the instructions on data storage addresses and storage
formats in the communication address table, and ensure that the
corresponding data format conversion is performed.

It is recommended that customers contact the distributor to obtain and
download MODSCAN, a testing software for the MODBUS-RTU communication
protocol. This software complies with the standard MODBUS RTU communication
protocol, and data can be processed in integer type, floating-point
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...Floating-point, hexadecimal, and other formats for display, which can be
directly compared with the data shown on the meter.

6.2 Regarding Inaccurate Measurements of U, I, P, etc.

First, confirm that the voltage and current signals in use have been connected
to the meter. You can use a multimeter to measure the voltage signal, and a
clamp meter to measure the current signal if needed. Second, ensure the signal
connections are correct—for example, check the incoming terminal (i.e., the
same—name terminal) of the current signal, and whether the phase sequence of
each phase is wrong.

For multi-function power meters, you can check the power interface display
generally, during reverse power transmission, the active power is bounded and
not supplied externally; the active power will only appear under normal
operation. If the active energy symbol is negative, it may be caused by
reversed current incoming/outgoing lines; incorrect phase sequence can also
lead to abnormal active energy.

In addition, note that the electrical quantity displayed by the meter is the
primary grid value. If the ratio of the voltage/current transformers set in
the meter does not match the ratio of the transformers actually in use, the
meter’ s electrical quantity display will so be inaccurate. The voltage and
current ranges in the meter cannot be modified after factory shipment. Ensure
the wiring network mode is consistent; otherwise, incorrect display
information will also occur.In addition, note that the electrical quantity
displayed by the meter is the primary grid value. If the ratio of the voltage/
current transformers set in the meter does not match the ratio of the
transformers actually in use, the meter’ s electrical quantity display will
also be inaccurate. The voltage and current ranges in the meter cannot be
modified after factory shipment. Ensure the wiring network mode is consistent
otherwise, incorrect display information will also occur.

6.3 Regarding Inaccurate Energy Metering

The meter’ s energy accumulation is based on power measurement. First, check
whether the meter’ s power value matches the actual load. Multi-function power
meters support bidirectional energy metering: in case of wiring errors, if the
total active power is negative, the energy will accumulate to the reverse
active energy (the forward active energy will not increase).The meter’ s energy
accumulation is based on power measurement. First, check whether the meter’ s
power value matches the actual load. Multi—function power meters support
bidirectional energy metering: in case of wiring errors, if the total active
poWer is negative, the energy will accumulate to the reverse active energy (the
forward active energy will not increase).The most common on-site issue is
reversed incoming/outgoing lines of the current transformer. Multi-function
power meters can display signed active power; if the power is negative, it may
indicate a wiring error. In addition, incorrect phase sequence can also cause
abnormal energy metering of the meter

6.4 Ensure Proper Auxiliary Power Supply

Ensure that the appropriate auxiliary power supply (AC220V) is connected to the
auxiliary power terminals of the meter. Exceeding the specified range of the
auxiliary power supply voltage may (Note: The original content is incomplete
here.
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...may damage the meter, and the damage cannot be repaired. You can
use a multimeter to measure the voltage of the auxiliary power supply.
If the power supply voltage is normal but the meter shows no display,
you can try powering it off and then on again. If the meter still
fails to display normally, please contact our company's technical
service department.

VII_.Environmental Protection and Other
Legal Regulations

To protect the environment, when this product or its components are
scrapped, please dispose of them properly as industrial waste; or hand

them over to a recycling station for classified disassembly, recycling

and reuse in accordance with relevant national regulations
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