CM1-VA ECNOMIC VOLT/CURRENT Meter

B DESCRIPTION

CM1 series Indicator has been designed in simple function and 4
digital 20.0mm LED displays with economic cost.

They are can be programmed by tack switches that are hidden in
backside of front bezel.

They are also available 1 option of 2 Relay outputs, 1 Analogue
output or 1 RS485(Modbus RTU Mode) interface with versatile
functions such as control, alarm, re-transmission or
communication for a wide range of industrial applications.

B FEATURE

® Measuring AC / DC Voltage 0~50.00mV/~600.0V / Current 0~1.999mA/~10.00A
® Optional output available for one of 2 relay, analogue or RS485

® CE Approved & RoHS

B APPLICATIONS

® Testing Equipments for Volt/Current Measuring,
® MCC panel, Machinery, Switch gear... for Voltage or Current Measuring

B ORDERING INFORMATION

CM1=VA-|ocnc; fi | — | Sionel | — [ povares
OPTION 1
¥ v
CODE VOLT INPUT CODE CURRENTINPUT ' CODE  OPTION OUTPUT CODE | AXU.POWER
D DC measuring D DC measuring N | None A | AC 115/230V
A AC measuring. A AC measuring R2 | 2Relay A2 | AC 230V
T TRMS measuring | T TRMS measuring
V1 |0~199.9mV A2 | 0~1.999 mA | AO: (0)4~20mA
V2 |0~1.999V A3 | 0~19.99 mA 0~10mA
V3|0~19.99V A4 | 0~199.9 mA y | AO:0-10v
V4 |0~199.9V A5 0~1.999 A (0)1~5v
V5 |0~300.0V A6 | 0~1.000A 8 | RS485(Modbus RTU)
V6 | 0~600.0V A7 [0~500A Relay, Analogue Output or
VA | 0~50 mV A8 | 0~10.00A RS485 Port can be
VB | 0~60 mV AO | Specify A input selected one only
VC | 0~100 mV
VO | Specify V input
Reading Stable Function
u TECHNICAL SPECIFICATION Average: Aul Settable range: 1~99 times
Input Range Moving average: ARG Settable range: 1~99 times
Measuring Range Input Measuring Range Input Digital filter: dF Lt Settable range: 1~99 times
DC/AC Impedance DC/AC Impedance
Voltage | 0~50/~100 mV_| 25M ohm Current | 0~1.999 mA 100 ohm Control Functions(option)
0~199.9 mV >5M ohm 0~19.99 mA 10 ohm Set-points: Two set-point
0~1.999 V >1M ohm 0~199.9 mA 1ohm Control relay: 2 Relay, FORM-C, 5A/230Vac, 10A/115V
0~19.99 V 21M ohm 0~1.999 A 0.05 ohm Relay energized mode:  Energized levels compare with set-points:
0~199.9 V >1M ohm 0~5.000 A 0.02 ohm Hi/ Lo/ Hi.HLd / Lo.HLd programmable
0~300.0 V >2M ohm 0~10.00 A 0.01 ohm Energizing functions:  Start delay / Energized & De-energized delay / Hysteresis
0~600.0V =>2M ohm Energized Latch
Start band(Minimum level for Energizing): 0~9999counts
Calibration: Digital calibration by front key Start delay time: 0:00.0~9(Minutes):59.9(Second)
A/D converter: 12 bits resolution Energized delay time: 0.00.0~9(Minutes):59.9(Second)
Accuracy: DC:<+£0.1% of FS£1C De-energized delay time: 0.00.0~9(Minutes):59.9(Second)
AC:<£0.2% of FS£1C Hysteresis: 0~5000 counts
Sampling rate: 15 cycles/sec
Response time: <100 msec.(when the AvG = “1”) in standard Analogue output(option)
Accuracy: <+0.2% of F.S. ; 12 bits DA converter
Display & Functions Ripple: <+0.1% of F.S.
LED: Numeric: 4 digits, 0.8"(20.0mm) red high-brightness LED Response time: <100 msec. (10~90% of input)
Display range: -1999~+9999 Isolation: AC 2.0 KV between input and output
Scaling function: LoSC: Low Scale; Settable range: -1999~+9999 Output range: Specify either Voltage or Current output in ordering
H 5L : High Scale; Settable range: -1999~+9999 Voltage: 0~5V / 0~10V / 1~5V programmable
Decimal point: Programmable from 3 /3.0 /000 /0000 Current: 0~10mA / 0~20mA / 4~20mA programmable
Over range Indication: ~ ouFL, when input is over 110% of input range Hi Output capability: Voltage: 0~10V: 2 1000Q;
Under range indication: -ouFL, when input is under -0% of input range Lo Current: 4(0)~20mA: < 600Q max
Max / Mini recording: Maximum and Minimum value storage during power on. Functions: RaHS (output range high): Settable range: -1999~9999
Low cut: Lol Uk : Settable range: -1999~9999 counts Aol S (output range Low): Settable range: -1999~9999
Digital fine adjust: Rarro: Settable range: -1999~9999

RoSPn: Settable range: -1999~9999
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RS 485 Communication(option)

Protocol: Modbus RTU mode n CONNECTION DIAG RAM
Baud rate: 1290/2400/4800/9600/1 9200/38400 programmable Terminal blocks:
Data bits: 8 bits 20A/300Vac, M3.5, 1.3~3.5mm? (22~12AWG)
Parity: Even, odd or none (with 1 or 2 stop bit) programmable -
Address: 1 ~ 255 programmable 9 |[10{{11(|12(13(14|15|(16 t%e:,'ﬁ:;' g,g?km
Distance: 1200M
Terminate resistor: 150Q at last unit. :
1]2[3]4]5]6]7]8] ommaibiock

Power |_
Power supply: AC115/230V+15%,50/60Hz; B ﬂ L ACTISV
Power consumption:  3.0VA maximum SIGNAL AC230V—
Back up memory: By EEPROM INPUT AUX. POWER

Power and Input

Electrical Safety Please check the voltage of power supplied first, and then connect to
Dielectric strength: AC 2.0 KV for 1 min, Between Power / Input / Output / Case the specified terminals. It is recommended that power supplied to the
Insulation resistance:  =100M ohm at 500Vdc, Between Power / Input/ Output meter be protected by a fuse or circuit breaker.
Isolation: Between Power / Input / Relay, Analogue or RS485
EMC: EN 55011:2002; EN 61326:2003 Power Supply
Safety(LVD): EN 61010-1:2001 5lell7ll8

1A Fuse

Envir<.>nmental ., E |—I! """ ®——1— AC115/230V
Operating temp.: 0~60 °C Ll 5 gg —
Operating humidity: 20~95 %RH, Non-condensing b.-..-xd—_L
Temp. coefficient: <100 PPM/°'C Filter or Transformer =
Storage temp.: -10~70°C
Enclosure: Front panel: [EC 529 (IP52); Housing: IP20

CM1-VA Input connection

Mechanical 112 T Maxi. Input:

Dimensions: 96mm(W) x 48mm(H) x 72mm(D) — 600V or 10A

Panel cutout: 93mm(W) x 45mm(H)

Case material: ABS fire-resistance (UL 94V-0) +

Mounting: Panel flush mounting m ARemark:

Terminal block: Plastic NYLON 66 (UL 94V-0) Lﬂ# PT can not short in secondary.

20A/300Vac, M3.5, 22~12AWG CT can not open in secondary.

Weight: 310g
Output ( one output available of Relay, Analogue or RS485)
Relay output
|
DIMENSIONS RELAY1|—| RELAYT—l
Front View 48.0 [ b ¢ a b ¢ a
_1_ o= i 9 10/11||12|(13||14|15((16
| 96.0 :! "L 0 60.0 12 OL_ Analogue output RS485 port
' ' 6 :D:WTZ
Dimension: 96mm x 48mm x 72mm Max. Dist 1 1200M
Panel Cut out 45.0"% iPanel Cut out: 93mm x 45mm | A B [Terminats Resistor
i 4+ - -+ — |(at latest unit):
) I 120~3000hm/0.25W
Unit: mm 9 ((10//11 10(/11//12|| [(typical: 1500hm)
03 02|
~ . 1 I
BINSTALLATION
The meter should be installed in a location that dose not exceed the
maximum operating temperature and provides good air circulation. | FU NCTION DESCRI PTION

Scaling function:
Setting the [ LoSC] (Low scale) and [ H SC] (High scale) in [ nPUE
GroUP] to relative input signal. Reverse scaling will be done too.
Please refer to the figure as below,

Default: [ LoSC]: [0B0] [ H 5CI:

[ H 5] Change to [ LaSC]: [5008, [ H SC]:[13393
PANEL CUT-OUT: / 1939 Sy A —— ;
93"2(W) x 45"*(H) mm 1.0~8.0mm < ’ A
\V\ / 7
[ H 5] ;
e
110000 g SRR o
[LaSC]| s
e T
-[ LoSCI[2I= =i (iNPUT]
fooo. (SO0 % fioaon %

*Too narrow scale may course display lower resolution.
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Display & Functions

Max / Mini recording:  The meter will storage the maximum and minimum value in

[ user level] during power on in order to review drifting
of PV.
Reset for Max(Mini) Hold [ArSE]:

The maximum and minimum recording can be reset by

in[ user level] .

Low cut:

If the setting value is positive, it means when the absolutely value of PV
< Setting value, the display will be the setting of [ LaSC]. If the setting
value is negative, it means when the PV under setting value (PV<
-Setting value), the display will be setting value of [LefUt].

Low Cut set to be +0.50 Low Cut set to be -0.10
fPVaccording
P () =
1 I

Low cut

function\

X =010,
o

Low Cut is set for 0.50, if the PV is from -0.50~
+0.50, that display will be the setting of [LoSC].

Low Cut is set for -0.10, if the PV is under|
(< =-0.10), that display will be -0.10.

Reading Stable Function
Average:

Basically, the sampling rate of meter is 15cycles/sec. If the function set
to be 3 times, It means the meter will update of display will be 5
times/sec.

Average set to be 3
[ 1o 1] 1 | ) | 1al N |

|Sample 1|Sample 2|Sample 3[Sample 4)Sample 5[Sample 6....... |
~ N
~— ~—
Display Update Value = |Display Update Value =
(Sample 1 + le 2+ ple 3)/3| |( ple 4 + ple 5 + ple 6)/3

Remark: The higher average setting will cause the response time of
Relay and Analogue output slower.

Moving average:
If the function to be set 3 times, the meter will update delay in first 3
samples, then it will update 15 times/sec continuously.

Moving Average set to be 3

[ Is le 2|
1|

3|Samp|e 4|Samp|e 5|Sample 6| ....... ‘
T 1 i [

In first 3 samples, Display Updaté Value

1 1
i = (Sample 1+ Sample 2 + Sample 3)/3 i
!

H . 1
Display Update Value
= (Sample 2 + Sample 3 + S
_
Display Update Value
= (! ple 3 + Sample 4 + ple 5)/3

ple 4)/3
1

i
)
Display Update Value
= (Sample 4 + Sample 5 + Sample 6)/3
Remark: The higher moving average setting wouldn’t cause the
response time of Relay and Analogue output slower after first 3 samples.
Digital filter: The digital filter can reduce the magnetic noise in field.

Control functions(option)
Relay energized mode:  Hi/Lo/HiHLd/Lo.HLd programmable
Hi [_H |(Fig.1-®):  Relay will energize when PV > Set-Point
Lo [_Lo|(Fig.-1-@): Relay will energize when PV < Set-Point
Hi or Lo Relay Energized
[ry 15P] [Hisetting]

Fig.1

[y i5P]
[y tAd] ——
[ 0| [iRelay Energizea]| | @ [ON
[ Lo|[Lo Relay Energized][ ] [on i@
Energized functions:  Startdelay / Energized & De-energized delay / Hysteresis
Start delay band and Start delay time:
The functions have Been designed for,
» To avoid starting current of inductive motor (6 times of rated current)
with alarm.

» If the relay energized mode had been set to be (Lo). As
the meter is power on and no input to display the "0" caused the relay

will be energized. User can set a band and delay time to inhibit the
energized of relay.

CM1-VA- 2011-06-23

Start band Fig.2-®): Settable range from 0~9999 Counts
Start delay time [ ~95d] (Fig.2-®): Settable range from 0.0(s)~9(m)59.9(s);

Start Delay Fig.2

[rH_.SP]lmJ N
4

[ 49b][Start Band]

0] < > — —>
Enzﬁlgailed [Start Delay Time| ON
@[ r45dl

Hysteresis F9_HY] (Fig.3-®): Settable range from 0~5000 Counts
As the display value is swing near by the set point to cause the relay on
and off frequently. The function is to avoid the relay on and off frequently
such as compressor....... etc.,

Relay energized delay F9_.r d] (Fig.3-@): Settable range from 0.0(s)~9(m)59.9(s);
The function is to avoid the miss action caused by noise. Sometime, the
display value will swing caused by spark of contactor...etc.. User can set
a period to delay the relay energized.

Relay de-energized dela Fig.3-®): Settable range from 0.0(s)~9(m)59.9(s);

Energized / De-energized Fig.3
Delay & Hysteresis

[r4_5P]
Hi Setting - ‘
....... g e==tg- [ry_HY]
Sie=_ iosE
[Y_rdl 18 —H8z+ [y _Ffd]
® ?
g 2 ®
Rel 2
Ene?g?:ed i ON

Analogue output(option)

Please specify the output type either an o~10V or 4(0)~20mA in ordering.
The programmable output low and high scaling can be based on various
display values. Reverse slope output is possible by reversing point
positions.

Output range: Voltage: 0~5V / 0~10V / 1~5V programmable

Current: 0~10mA / 0~20mA / 4~20mA programmable
Functions:

Output range high :
Setting the Display value High to versus output range High(as
like as 20mA in 4~20)

Output range low [RalL5]
Setting the Display value Low to versus output range Low(as
like as 4mA in 4~20)

Set Scaling: Lo.SC: 0.00, Hi.SC: 199.99;
SCALE Output: Ao.LS: 50.00(Display Value Low),

Ao.HS: 150.00(Display Value High)
199.99
150.00 —
"
100.00 i
T
I/
0.00|
0.00% 50.00% [OUTPUT|100.00%

The range between RoHS andRol S should be over 20% of
span at least; otherwise, it will be got less resolution of
analogue output.
Fine zero & span adjustment:
Users can get Fine Adjustment of analogue output by front key of the
meter. Please connect standard meter to the terminal of analogue
output. To press the front key (up or down key) of meter to adjust and
check the output.
Zero adjust [Rarfro]: Fine Zero Adjustment for Analog Output;
Settable range: -1999~9999;
Span adjust [Ro5Pn]: Fine Span Adjustment for Analog Output;
Settable range: -1999~9999;

RS 485 Communication(option)

The RS485’s protocol is Modbus RTU mode, and baud rate up to 38400
bps. It's convenience to remote monitoring, display for reading.
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|
B OPERATING KEY

*Please access to the Programming Level to check and set the parameters when users start to run the meter

B Operating Key: 4 keys for ®Enter(Function) / @Shift(Escape) / #Up key / @Down key

B The meter has designed operation similar as PC's and . In any page, press ®key means "enter" or "confirm setting", and
press [®key means "escape([Es])" or "shift".

Min Programming Level, the screen will return to Measuring Page after do not press any key over 2 minutes, or press for 1 second.

I Function Index Setting Status
= %) (1) In any page, press [ to access the level or function index (3) Setting Confirmed, save to EEProm and go to next
Enter/Fun k (2) From the function index to access setting status function index
nter/Fun key
(= n) (1) In measuring page, press for 1 second to access user level. |(4) In setting status, press to Shift the setting position.
. 2) In function index, press for 1 second to go back upper level. |(5) In setting status, press for 1 second to abort setting
Shift key
i i ) < [ i i .
: (3) In function group index, press [# for 1 second to go back and go back this function index
measuring page
E (= u) (1) In function index, press to go back to previous function (2) In setting status for function, press to select function
index 3) During number Setting, press @ can roll the digit up
Up k
p key
(= ﬂ) (1) In Function Index Page, press will go to the next Function  [(2) In setting status for function, press to select function
b K Index Page. (3) During number Setting, press 8 can roll the digit down.
own key
B FRONT PANEL
M stickers:

Communication Each meter has a sticker for engineer units.
status indication

- - ~UA |~mA| ~A |~KA|=pA [=mA| =A |=KA
Engineer Unit ~V | ~mV| ~V | ~KV|=pV |=mV| =V | =KV
Ahr |Amin|{Asec Arms|Vrms| A/mA| WIA | VarA
W | KW | MW | WH | KWH | MWH | WIWH| WiVar
Var | KVar | MVar| QH | KQH | MQH | cOS( | VarlVard
VA | KVA | MVA | VAH |KVAH|MVAH| @ | KvarH

Relay status
indication|

Display
screen

- = c' D D- Hz | PF | KA | KV | KHz | MVarH | KMhr
- - AmA|l vV |mV| Q| KQ|®°C | °F %RH
| E{ J 1.3 | RPW i Yo i MWsec| % | ° | MO
0 ti = Kglem’| Bar \mmH:0| mmHg| KPA |mmAq| PS| | mBar | PA
peraK";g -_ Mmin|mlimin | Ton/D| Limin | Torr | Mhr | Kg-cm | cmHg
mm|cm | M | KM | ft |Yard| PPM | ppb | C.C
f 1 9 | KG | Ton |T-cm|NFem| PH | MPM| L
/ B 4 A Y \\ | Operating Key: 4 keys for Enter(Function)/ gShift(Escape)/
f ] [A] key / Down key

B pass Word: Settable range:0000~9999;
User has to key in the right pass word so that get into
[Programming level]. Otherwise, the meter will go back to
measuring page. If user forgets the password, please contact with
the service window.

B Number screen
0.8”(20.0mm) red high-brightness LED for 5 digital present value.
M /O Status Indication
® Relay Energized: 2 square red LED
display when Relay 1 energized;
display when Relay 2 energized;
® RS485 Communication: 1 square orange LED
will flash when the meter is receive or send data, and
flash quickly means the data transient quicker.
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B OPERATING DIAGRAM (The detail description of operation, please refer to operating manual.)

Power ON
!

08000 seif-diagnosis

User Level

Press for 1 sec. to back Measuring Page

=~ 1 0| Show the model - = an: the Minimum | _ 0 10| Y I5P: Relay 1
Lo a] o mber 4 2'_'::' value of PV saving &, L 3 15P Set-point
¥ (7R CMAVA 0.00 ] checking only 1000 | -1999~9999
(VIS (A M tN
11| Show the firmware o = aR4: the Maximum | U 3C 0| rY25P: Relay 2
version 4 nAY value of PV saving & rJ E'::i Set-point
\ uEr 10: Version 1.0 9559 Checking only 1L | -1999~9999
M 1t My 18
MEASURING PAGE ™ = arSt: Reset the © [ -1 _Cor|rYrSt: Reset for
9 9 9 9 & saved value of 4 energized Latch of
e Accessk] 1sec = Ao | Maximum & Relay
Escape<= B 1sec ST Minimum HES]/ o] ~TREE s [ 9ES|/
r Enter the password
?"‘ od E to access
£ nl £~ | programming Level
{
Programming Level
NO pefault:1000 :
T ES Press @% for 1 sec. can back to Measuring
- -
v PUE | INPUT GROUP ~ £ Y| RELAY GROUP Ao | ANALOGUE
OrobP Or obP G- 0P| OUTPUT GROUP
FUN % T
ENT|
o | PudP: Decimal rYSb: Start band RotYP: Analogue
5 Point of PV for Relay T Aot 4P Output type
Hi o)/ [ aal/ energized Q| ,0- 0] selection
000/ [ G000 0~9999 digits 2 to kO- |g /Enu-g /
. 1-S|/RO- 10|/
R3-20|/R4-20
| ~ | LoSC: Low scale of T YySd: Start dela | Aol S: the low point
3 L 05 Ll py z r32d 't-ime for Relay Y g A oL E’ is relative to the
000 | -1999~+9999 0.00.0 ] energized 0.00 | lowest of Analogue
VIR A 21t 0:00.0~9(m):59.9(s)| Ey 1IN _19;’9__+9999
c | H.SC: High scale _ 13 1= 1| rYlad: Relay 1 1 | RaHS: the high
T E of PV T energized mode T HoHS point is relative to
< ) 9 = 1M MM the highest of
89959 -1999~9999 ofFl/ / ULy Analclxggue output
[ 4] 2o 'LLQ LoHLd]/ My 1O 4999-+9999
Al
'Rl LolUE: Low Cut T IININ] rY IHY: Relay 1 Rorro: Fine Zero
I L E ] the PV I T J W I Hysteresis Y Z Aorro Adjustment for
-1999~+9999 0~5000counts gﬂi"')‘:]gue Low
VIR TA MY 1O 1999-+9999
r | Bul: Average rY Ird: Relay 1 O_C AoSPn: Fine Span
z Aul update for PV energized dg|ay E Adjustment for
1~99times time gzilc:j%ue High
VIR A 0:00.0~9(m):59.9s) I 1IN _199';~+9999
B - ARul: Moving rY IFd: Relay 1 © ol ASLLr: clear fine
& nA U'é' Average update for, de-energized delay| & izr_o /tSPal'; ;
PV time -n L justment tor
00 0:00.0~9(m):59.9 on Analogue output
Ml tD} 1~99times :00.0~9(m):59.9(s)| R4y tN nonk]/ PaProl/
RaSPn|/
~ 1 dF \Lt: Digital filter| \_ [ — 133 = 1] r42Ad: Relay 2 ~ [B _1 =] Relnt: Analogue
& of L = 1~99times h rdcnd energized mode | 4 A D':: :-_"t_ Output High Limit
g H | [eFFl/ I [H] i 1000] 0.00~110.00%
24t LoHld/H Hid VTIRTL
PLodE: Pass Code | (oo [ 0 31113 | rYcHY: Relay 2
setting for access to ,_.'n r9cHy Hysteresis
Programming Level G 0~5000counts
0000~9999 vIBRTA
o[- _ 1| rYdrd: Relay 2
,_,;J r ?C"— o energized delay
Q000 time
1 tp 0:00.0~9(m):59.9(s)
Next Page
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model of the meter
firmware version

Checking only

Cyclic to first page

RS485 GROUP

AdrES: Device
number of the
meter
1~255

bAUd: Baud rate
1200|/ | 2400|/
4800|/ | 9600|/

> ] (=] =X

*o|or

[«
| o|co

[«
-
>

13200|/38400
Pr .tY: Parity

hStb. 1]/ hSEb.2]/
odd|/
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r9crd

=}

-
1

m

r42Fd: Relay 2
de-energized delay

time
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Plesae refer to operating manual for detail description



