4 DIGITAL MULTIFUNCTION POWER METER

with 2 ALARMS / RS-485

W FEATURES

@ Measuring power parameters: V, A, W, Q (Var), S (VA), PF, Hz, KWH, KQH, DM (Demand) TerssEuEMN
o 1P2W/1P3W/3P3W/3P4W system programmable o
@ Display range: -9999~9999; decimal point selectable .

oo

@ 2 Alarms output or 2 Digital input / 2 Pulses output for forward KWH & reverse KWH

RS-485 communication optional (The above option can be exist together)
@ DIN case: 96 x 96 mm
@ High stability, non-lammable case (PC), high safety G,

0]
]

Il ORDER INFORMATION: APM - Code 2- !Code 3|- : Code 4| \ﬁﬁ&ﬂ [Code 6l
v \ v

Code’| Input Volt | [oote2| InputAmp | [ewes)  Aux. Power  [fcoses | Alarm Output | [code Puise outou| | code 6| Communications
2| 0~600V || 2| 0~5A A |AC/DC 100~240V |[ N__|None N | None N | None
0| Option [[O Option D |AC/DC 22~60V_[|R2 |2Relays Y | Yes Y | Rs485
Z | Zighee
Il SPECIFICATION B FRONT PANEL &KEY FUNCTIONS
¢ Accuracy: +0.25% for VL-N: V1 s V2, V3, VE VE: 3 Phase Average Volt Indicator
+0.25% for VL-L: V12,V23, V13, VE ZW.3 Phase Equivalent Watt Indicator
b 0.25% for A: A1 s A2, A3, AE AE: 3 Phase Average Amp Indicator
£0.6% for W (Watt): W1, W2, W3, 3 W B B eacator pparent
: Hz:F Factor Indi
Al SGE e R ([
-\ . ) ) ) . ulv IV W
30'5% for PF: PF1’ PFZ‘ PF3’ >PF ZPF!’}&dlli’chaatgg Equivalent Power Factor Indicator = gggg
10.1% for Hz KWH: Kilo Watt-Hour Indicator R
t0.5% for KWH KQH: Kilo Var-Hour Indicator
0 2o o B Demand) A TRMS AT Ingcator - 555@
-U.0% W: Watt Indicator
# Measuring Range: 1P2W, 1P3W, 3P3W, 3P4W systems S:Apparent Power (V) Indtor / _ g 9 g g
0~ F: i .
Lotiage: f=600Vac T B mavatr :
. K: Kil it Indi
Frequency: 50/60 Hz Mlv;:gléjmlwrfﬁégior el 9999999@9 e
# Display Screen: High brightness LED; 14.22mm (0.56") (M Max foldindicator DRDPD
High brightness LED; 10.2mm (0.4") |
¢ Sampling Time: 1 cycle / sec DHf Digital Input 1 Indicator Up Key
# Display Range: -9999~9999 B2 Digitalinput 2 Indicator Enter Key & Down Key
0~999999999 for KWH & KQH ALz Mam2indicator SaveKey [Dispay Selecing ke
4 Parameters Setting: Push buttons EE% Forward Puise Output Inialor ShiftKey &
4 Back Up Memory: EEPROM :Reverse Pulse utput Indicator Alarm Setting Key
4 Alarm Action: "z (Hi)on"or"<(Lo) on" REV.Roverse nticator
4 Alarm Run Delay Time: 0~99 sec
4 Relay Contact: AC277V/7A;DC30V/7A
¢ Communication: RS-485 Modbus RTU mode /M DIMENSION
4 Baud Rate: 19200/9600/4800 /2400 bps 90.5
# Temperature Coefficient:  100ppm/C (0~60C) [«— 90.5mm —>| _ |<—196.0mm —>
# Operating Temperature:  0~60C PEDECEDODE
4 Operating Humidity: 20~90% RH (non-condensing)
4 Storage Temperature: -10~70C
4 Storage Humidity: 20~90% RH (non-condensing) 90.5mm 96.0mm FRONT PANEL =
# Power Supply: AC 100~240V; DC 24 / 30~90V PANEL CUTOUT = |FRO
4 Power Consumption: 10VA (all functions output) =
4 Surge Test: 1KVac/ 1min (Input/Power)
3KVac/ 1min (Terminals / Case) coedy
4 Insulation Resistance: >100MQ) with 500Vdc 20.0mm

4 Input Impendence: Voltage: >2V for 20KQ/ V; =2V for >200MQ
Current: 20.2A at 100mV; <0.2Aat 1V [« 109.0mm —»|
# Safety: IEC 61000-4-2 | -
IEC61000-4-3
IEC 61000-4-4
IEC 61000-4-5
IEC 61000-4-6 SIDEVIEW
IEC 61000-4-8
IEC 61000-4-11
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4 DIGITAL MULTIFUNCTION POWER METER MANUAL GENERAL MODE OPERATING PROCEDURES
with 2 ALARMS / RS-485 Display Descriptions Default

% Please understand key indicators & functions at the first operation.
Measuring Status Present value for measurement

FRONT PANEL & KEY FUNCTIONS

Alarml1 Press (CE) ((=)(1) to modify alarm 1 setpoint. npoon
Xf’%lﬁ“éinvn%'ﬁ'ni?éi?é?‘ (7Pl (4] (07 (51 [ P (VL) K7 3] SRCHUNCEOBI S - Alarm value is set by the Secondary value.
VE: 3 Phase Average Volt Indicator
£ W: 3 Phase Equivalent Watt Indicator Alarm 2

=

. Press to modify alarm 2 setpoint.
Setpoint (AL2
etpoint (AL2) P.S.: Alarm value is set by the Secondary value. DDDDD

DM: Demand Indicator

AE: 3 Phase Average Amp Indicator press (E )

¥S: 3 Phase Equivalent Apparent
Power (VA) Indicator

=

W: Watt Indicator

S: Apparent Power (VA) Indicator

Q: Reactive Power (Var) Indicator =

PF: Power Factor Indicator o

VL: Phase to Line Volt Indicator

K: Kilo Unit Indicator
M: Mega Unit Indicator =
Max: Max. Hold Indicator o

=
o

BE EEE EPR 2ER

PR N Remark: 1. There are 3 parameter groups of "System Setting Group(SYS)", "Alarm Setting Group(roP)",
.Amp of Neutral Indicator . e .
ZQ:3P7\ase Equivalent Reactive Power (Var) "RS485 Setting Group(doP)" for modification.
Indicator
-49949 % o modiication o saving e parameters. oo oroUP Crperameer page
DI1: Digital Input 1 Indicator o ﬁg:+2|||g\%?thg3f|;|§.i‘:gtfr 33 P Dt e ¢ fp oy fill exist. but the functi disabl
DI2: Digital Input 2 Indicator ggggggggg : .o0me ot optional tTunctions ot parameter pages still exist, but the runctions are disable.

B
z

AL1:Alarm 1 Indicator
AL2: Alarm 2 Indicator

DIO: Communication Indicator qp @ p @
|

4. The data catch by RS-485 must use K factor for Bit Conversion table to convert the Secondary
value of each power parameters.

FPO: Forward Pulse Output Indicator

RPO:.Reverse Pulse tC()Jl:tputlndicator Unke
S | PROGRAMMING MODE OPERATING PROCEDURE

ShiftKey & Display Selecting Keﬂ D|Sp|ay Descriptions Default
Alarm Setting Key
: : T Measuring Status Present value for measurement.
Key Name | Symbol! Descriptions Pass Code
Reset Key i §1 . Press this key to enable the reset function for total value and max. value. (P.Cod) Press(E) to enter pass code. ooooo
i 11. In the measuring status, press this key can enter to parameter pages, Pass code is correct that will enter to parameter groups.
gnterKKey & : 52. In the parameter setting, press this key can save the value & go to Pass code is wrong that will back to measuring status.
ave ey : i nextparameter. - - .
ShiftKey & : — i1. In the measuring page, press this key for 3 sec can enter to alarm
Alarm Setting Key ! ! setting page (The selecting digit will be flashed) el v YS) (D _ . doP)
i 12. In the parameter setting , press this key can move the cursor left. System Setting Group | Alarm Setting Group [l RS485 Setting Group
Up Key i E 1. Inthe parameter setting, press this key can increase the digits.
Down Key i i 1. Inthe parameter setting , press this key can decrease the digits.
Eisplay Switching ; (~m) 1. Inthe measuring page, press this key can switch the display pages.
ey ! !

**1. The following block charts are parameters codes, parameter codes &
parameters will alternate flashing if the parameters can be modified.

2. To modify the parameters, please press (&) &= (D), and press (EJ to
save the parameter after the modification.

3. Please don't forget the new pass code after modification.

4.Inany pages, press CH&CD, ordon't press any keys for 2 minutes that will
back to measuring status.
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Display

System Setting Page (SYS)

Descriptions

Default

System Connection
Setting (Conn.)

Press(t) (1) to select system connection.
(3P4W, 3P3W, 1P3W, 1P2W)

3PYY

PT Ratio
Setting (Pt.r)

Press to modify PT ratio (1~9999).

]
I

CT Ratio
Setting(Ct.r)

Press to modify PT ratio (1~9999).

!

Amp Scale
Setting (A.SCL)

Press(1)(3) to select volt scale (5A, 1A).

5A

Demand Time
Setting (dEM.t)

Press to modify demand time (1~60 min).

!
!

Pass Code
Setting (CodE)

Press to modify pass code (0~19999).
PS: Please don't forget the new pass code after modification.

0aooo

Auto Display Switching
Setting (Auto)

Press to select auto display switching off (YES)
oron (NO). (Display period: 10sec per page)

no

Key Lock
Setting (LoCK)

Press to lock the keys, using key lock function
only can view the parameters, but cannot modify any values.
PS:no (unlock) ,YES ("ENT" unlock , others lock).

no

Alarm Setting
Page (roP)

The following steps are only available for alarm output

Alarm 1 Selection
Setting (SEL1)

Press(f) (1) to selectalarm 1 selection .
(VE,AE,AN,>W,>Q,>S> PF, DEMA, MAX.D)

uE

Alarm 1 Action
Setting (ACt1)

Press (1) (3) to modify alarm value that is
=(Hi) or <(Lo) for alarm action.

Hi

Alarm Hysteresis
Setting (HYS1)

Press to modify the value, when alarm runs
lower or higher display value {de ends on alarm action).
Alarm setpoint *this value (0~99) will turn off the alarm.

0aoao

Alarm Run Delay
Setting (dEL1)

Press to modify the value, when the display
e

value reach alarm value that need to wait for this time
(0~99 sec) for alarm action.

aooao

>
»

2
m

Pres:

l Display Descriptions Default
Press to modify the value (0~99 sec), if the
Sdl'-'C-’ ?Iarnést?art BSZ?; display value reach alarm start band value; the alarm will be 0000
s (E] ¢ ime Setting (Sdt2) 5t after this value (sec). (The function is used with "Sb" function.
—’ RS485Setting . The following steps are only available for RS-485.
press () Page (doP)
&ddddre)ssSetting Press (E) (=) (1) to modify address (0~255). oooon
Preu r
Baud Rate Press(CH)(3) to select baud rate (19K2/9600/4800/2400).
/ /
HL’d Setting (bAUd) 132
Press (_E
Parity Setting  Press(1)(3)) to select parity (n.8.2/n.8.1/even/odd).
i PHI’I (PAri) .8 4 ) I'IBE’
F H-E Frame Setting ~ Press(f)(3) to select frame type.
NEJ (FrAmE) (NO:Hi—>Lo , YES:Lo—Hi) no

Error Code of Self-Diagnosis

Alarm Start Band
Setting (Sb1)

Press(t) () to modify the value (-99~+99), if the display
value don't over this range; the alarm will not be act.

R

Alarm Start Band
Time Setting (Sdt1

Press (E) to modify the value (0~99 sec), if the

display value reach alarm start band value; the alarm will be
act after this value (sec).(The function is used with "Sh" function.

aooon

Alarm 1 Selection
Setting (SEL2)

Press(1) (1) to select alarm 2 selection .
(VE,AE,AN,~W,>Q, >S > PF, DEMA, MAX.D)

Alarm 1 Action
Setting (ACt2)

Press(1)(3) to modify alarm value that is
Z(Hi) or <(Lo) for alarm action.

Alarm Hysteresis
Setting (HYS2)

Press to modify the value, when alarm runs
lower or higher display value {de ends on alarm action).
Alarm setpoint fthis value (0~99) will turn off the alarm.

Alarm Run Delay
Setting (dEL2)

Press to modify the value, when the display
e

value reach alarm value that need to wait for this time
(0~99 sec) for alarm action.

Alarm Start Band

Press to modify the value (-99~+99), if the display

Setting (Sb2)

value don't over this range; the alarm will not be act.

Display Descriptions
N DF'L Input signal is over 120% of input range.

- DFL Input signal is under -20% of input range.

HdE,— Input signal is over 180% of input range or meter error.
dDF,'_ Input signal is over display range (99999)

-doFl Input signal is under display range (-19999)

w EEPROM reading/writing suffers the interference (about 1 million times).
**Please check the wiring connection is correct first, if the problem still exist, please return the meter to the factory.
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Modbus RTU Mode Protocol Address Table Modbus | HEX | Name Descriptions Act
Data: 16Bit 328i, + is 8000~TFFF (-32768-32767), B0000000~TFFFFFFF -2147483648-2147483647) 40034 | 0021 MAXS _Max. 3Phase equivalent apparent power seting; range: 0000~7530 (0-30000) | RW
Modbus| HEX | Name Descriptions Act 40035 | 0022 | MAX PF Max. 3 Phase equwallentpowerfactorsettmg;range:D8F0~2710(-10000~10000) RIW
40001 | 0000| ID | Model numberidentification; APM is 14" R 40036 | 0023 | MAX Hz | Max. frequency setting; range: 0000~0460 (0~1120) RIW
40002 | 0001 | STATUS | Currentstatus display; range: 0000-00FF(0~254) (0:0FF, 1:ON) R 40037 | 0024 | MAX DEM | Max. demand setting; range: 0000~7530 (0~30000) RIW
(Bit7:AL2, Bit6: AL1, Bit5:0C2, Bit4:0C1, Bit3:DI2, Bit2:DI1) 40038 | 0025 |FWD KWH! Forward kilo watt-hour setting; range: 00000000~FFFFFFFF (0~4294967295) Hi Bit| RIW
40003 | 0002 | INDEX |Page indexsetting; range 0000~004D(0~77) RIW 40039 | 0026 Forward kilo watt-hour setting; range: 00000000~FFFFFFFF (0~4294967295) Low Bit RIW
40004 | 0003 | ACT  |Alarmactsetting; range 0000~0010(0~16) 0:Hi, 1:Lo (Bit0:ACT1, Bit4:ACT2)| RIW 40040 | 0027 |REV KWH Reverse kilo watt-hour setting; range: 00000000~FFFFFFFF (0~4294967295) HiBit| RIW
40005 | 0004 | FUNC | Frame Autodisplay switching setting; range: 0000~0010 (0~16) Bit0:Frame, Bit!:Auto] RIW 40041 | 0028 Reverse kilo watt-hour setting; range: 00000000~FFFFFFFF (0~4204967295) Low Bit| RIW
40006 | 0005 | LOCK |Keylock setting;range: 0000~0001(0~1) 0:NO, 1:YES RIW 40042 | 0029 [FWD KQH [Forward kilo var-hour setting; range: 00000000~FFFFFFFF (0~4294967295) HiBit | R/W
40007 | 0006 | CONN | System connection setfing; range: 0000~0003 (0~3) RIW 40043 | 002A Forward kilo var-hour setting; range: 00000000~FFFFFFFF (0~4294967295) LowBit| RIW
2;3P4W'133F.’3W' ZAPSW. 3:APIW 40044 | 002B |REV KQH |Reverse kilo var-hour setting; range: 00000000~FFFFFFFF (0~4294967295) HiBit | R/W
40008 | 0007 | SEL1 arm 1 selection setting; range: 0000~0008 (0~8) 0:VE, 1:AE, 2: AN, 33 W, RIW 40045 | 002C : o :
43Q,5:3S, 65PF, 7:DMEA, 8:MAX.D Reverse kilo var-hour setting; range: 00000000~FFFFFFFF (0~4294967295) Low Bit | RIW
40009 | 0008 | SEL2 |Alarm2selection setting; range: 0000~0008 (0-8) O:VE, T:AE, 2:AN, 35 W, | gy 40046 | 002D | RA |Rphase amp display; range: 0000~411A (0~16666) R
4:3Q,5:3S, 65 PF, 7:DMEA, 8:MAX.D 40047 |002E | SA  |Sphaseamp display; range: 0000~411A (0~16666) R
40010 | 0009 | V.SCL | Voltscale setting: range: 0000~0002 (0~2) 0:150V, 1:300V, 2:600V RIW 18828 88%5 TA | Tphase amp display, range: 0000~411A(0~16666) R
40011 | 000A| A.SCL | Ampscale setting; range: 0000~0001 (0~1) 0:5A, 1:1A RIW 40050 0031 gtl/g 5522:2;‘322223333.'233 e it 8112888; R
40012 | 000B| BAUD |Baud rate setting; range: 0000~0003 (0~3) 0:19200, 1:9600, 2:4800, 3:2400 RIW 40051 [ 0032 | TVP [Tphase phase-voltdisplay;’range:.0000~3A98 (0~15000) R
40013 | 000C| PARI | Paritysetting; range: 0000~0003 (0~3), 0:N.8.2., 1:N.8.1., 2.EVEN, 3:00D | R/W 40052 | 0033 | RVL |Rphase line-volt display; range: 0000~657C (0~25980) R
40014 | 000D| DEMT | Demand time setting; range: 0001~003C (1~60) RIW 40053 | 0034 | SVL |Sphaseline-volt display; range: 0000~657C (0~25980) R
40015 | 000E| HYS1 | Alarm 1hysteresis setting; range: 0000~0063 (0~99) RIW 40054 | 0035 | TVL |Tphase line-voltdisplay; range: 0000~657C (0~25980) R
40016 | 000F| HYS2 | Alarm 2 hysteresis setting; range: 0000~0063 (0~99) RIW jgggg 8839 ';‘\;VV Egﬂgzg agm:zg‘lgy ;gggg Bg;gggmgggglgggga R
40017 | 0010 DEL{ | Alam 1 actdelaytime setting; range: 0000~0063 (0~99) RIW 40057 | 0038] TW |Tphase wattdispla)}ll;’ range: DBF0~270F (-10000~10000) E
40018 | 0011 pDEL2 | Alarm2 actdelaytime setting; range: 0000~0063 (0~99) RIW 40058 | 0039] RQ |Rphasevardisplay; range: D8F0~270F (-10000~10000) R
40019 | 0012] SB1 | Alarm 1startband setting; range: FF9D~0063 (-99~99) RIW 40059 | 003A] SQ |Sphase var display; range: D8F0~270F (-10000~10000) R
40020 | 0013| SB2 | Alarm2startband setting; range: FF9D~0063 (-99~99) RIW 40060 | 003B] TQ | Tphasevardisplay; range: D8F0~270F (-10000~10000) R
40021 | 0014 SDT1 | Alarm 1 start defay time setfing; range: 0000~0063 (0~99) RIW 40061 | 003C RS |Rphaseapparent power display; range: 0000~270F (0~10000) R
40022 | 0015] SDT2 | Alarm 2 startdelay time setting; range: 0000~0063 (0~99) RIW 20062 003? §S | Sphaseapparent powerdl|sp|ay; range: 0000~270F (0~10000) R
40023 | 0016 ADDR | Address setiing; range: 0000~00FF (0~255) R 48822 88§F g{iF TRF;T:SZ Ziﬁ;f?gcﬁztvglrsillzzlaénrgengssggog7§7F0(F1(8038010§())00) Fé
40024 | 0017 CODE | Pass code setfng;range: 0000~4ETF (01999 RIW 40065 | 0040| g pF S phase power factorcsplay range: DGFO~270F (-10000~10000) R
40025 | 0018 PTR | PTratio setpoint setting; range: 0001~270F(1~9999) RIW 40066 | 00471 TPF [T ohase power factor disola "ran & DBFO~270F (-10000~10000) R
40026 | 0019| CTR |CTratiosetpointsetting; range: 0001~270F(1~9999) RIW 40067 | 0042 Pasep Pay. g. ——
: — : AVGV | 3phase average volt amp display; range: 0000~657C (0~25980) R
40027 | 001A| AL1  Alarm setp0|lnt sett|lng, range: D8F1~270F {-9999-9999) RIW 40068 | 0043 AVGA | 3phaseaverage amp display; range: 0000~411A(0~16666) R
40028 | 001B| AL2 | Alarm2setpoint setting; range: D8F1~270F (-9999~9999) RIW 40069 | 0044 AVGAN | Amp of neutral display; range: 0000~411A (0~16666) R
40029 | 001C| MAXVE |Max. 3 Phase average volt setting; range: 0000~3A98 (0~15000) RIW 40070 | 0045 s\ |3phaseequivalent watt display; range: 8AD0~7530 (-30000~30000) R
40030 | 001D| MAXAE |Max. 3 Phase average amp setting; range: 0000~411A (0~16666) RIW 40077 1 0046 s |3phaseequivalentvar display; range: 8AD0~7530 (-30000~30000) R
40031 | 001E| MAXAN Max. 3 Phase average amp of neutral setting; range: 0000~411A (0~16666) | R/W 40072 | 0047] 5§ 3phase equivalent apparent power display; range: 0000~7530 (0~30000) R
40032 | 001F| MAXW [Max. 3 Phase equivalent watt setting; range: 8AD0~7530 (-30000~30000)| R/W 188;2 8828 Z|_|PZF ifezzs:ni%livs?g;.F;ange;.fgioé(?l(zelmgjnge:D8F0~270F(-10000~10000) l;
40033 | 00201 MAXQ |Max. 3 Phase equivalentvar setting; range: 8AD0~7530 (-30000~30000) | R/W 40075 | 004A| DEMAND| Demand display: range: 0~7530 (0~30000) R
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WIRING CONNECTION
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K Factors for Bit Conversion

300V/5A=1000Var: 0.1
150V/5A=500Var: 0.05

Parameter K Factor Parameter K Factor
600V: 0.04 .
Phase Volt 300V:0.02 Phase Amp ?2888836
150V: 0.01 o
Frequency (Hz) 0.0625 Power Factor (PF) 0.0001
600V /5A=2000W:0.2 600V /1A=400W:0.04
Phase Watt (W) 300V/5A=1000W:0.1 300V/1A=200W:0.02
150 V/5A=500W:0.05 150 V/1A=100W:0.01
_ 600V/5A=6000W:0.4 600V/1A=1200Var:0.08
Equivalent Watt GW) 300V /5A=3000W: 0.2 300V /1A=600Var: 0.04
150 V/5A=1500 W: 0.1 150 V/1A=2300Var:0.02
Phase Var (Q) 600V /5A=2000Var: 0.2 600V /1A=400Var: 0.04

300V/1A=200Var:0.02
150V /1A=100Var: 0.01

Equivalent Var ¢Q

600V /5A=6000Var: 0.4
300V/5A=3000Var: 0.2
150V /5A=1500Var: 0.1

600V/1A=1200Var:0.08
300V/1A=600Var: 0.04
150V /1A=300Var. 0.02

Phase VA(S)

600V /5A=2000VA: 0.2
300V/5A=1000VA:0.1
150 V/5A=500VA:0.05

600V/1A=400VA:0.04
300V/1A=200VA:0.02
150V/1A=100VA:0.01

Equivalent VA (XS)

600V /5A=6000VA: 0.4
300V/5A=3000VA:0.2
150 V/5A=1500 VA: 0.1

600V/1A=1200VA:0.08
300V/1A=600VA:0.04
150 V/1A=300VA:0.02

Forward KWH
Reverse KWH

600V /5A=6000W:0.4

150 V/5A=1500W: 0.1

600V /1A=1200W:0.08
300V/1A=600W:0.04
150 V/1A=300W:0.02

Forward KQH
Reverse KQH

600V/5A=6000 Var: 0.4
300V/5A=3000Var:0.2
150 V/5A=1500Var: 0.1

/
/
/
/
300V/5A=3000W:0.2
/
/
/

600V /1A=1200Var:0.08

150V /1A=300Var:0.02

Forward KWH P/O
Reverse KWH P/O

600V /5A=6000W: 0.4 1 KWH=2500 pulse
300V/5A=3000W:0.2 1 KWH=5000 pulse
150 V/5A=1500W:0.1 1 KWH = 10000 pulse

600V /1A=1200W:0.08 1 KWH = 12500 pulse
300V/1A=600W:0.04 1KWH=25000 pulse
150V /1A =300 W:0.02 1 KWH=50000 pulse

/
/
/
300V /1A=600Var: 0.04
/
/
/
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