,,,,,,,,,

Document-No.
Issue
Dated

Postal address
Phone

Fax

eMail

Internet

Copyright

Technical modifications

e@@@

E461605
02
15.02.2012

Christ-Elektronik GmbH
AlpenstraBBe 34
DE-87700 Memmingen
+49 (0)83318371-0
+49 (0)8331 8371 -99
info@christ-elektronik.de

http://www.christ-elektronik.de

ELEKTRONTK
Instruction manual

Wattmeter
CPM138-AC

It is forbidden to reproduce or process (using electronic systems), copy or distribute any
part of this document. Translation into another language requires written authorisation.
This document is for the personal use of the owner of the device or Christ-Elektronik

GmbH personnel only.

Christ-Elektronik GmbH reserves the right to modify the designations, specifications and

technical data without prior notice.




Table of contents

Seite
3 7= o o (oo P EEEEPERR 2
O T a1 oY I ToY Yol ] ) 1o PSRRI 2
1.2 SAFELY INSITUCHIONS ... .ttt ceeeete ettt e e e e e e e e e e e e e e s e e s s e s e e a—ee e e e erreeaaaaaaeeeeessesaasasnsanseeatsrnnnneeeaaeaeeeesans 2
G BN L= o - 1] PSP 2
22 @ ] = - 1T} o PSP 3
P2 55y =1 = Lo g T £ 0 od o) o PRSPPSO 3
2.2 INDEIHEDNANIME ...ttt e e ettt e e e ettt e e e s s bbbttt e e e s eabbeeeeeesanbbbeeeessnbbbeeeaeenne 3
P2 T o o117 PRSP 3
yZ VT Yo [T 0] ] 0 1= - 1o o SRR 4
2N @ 1= = U1 aTo T =d aT1 (o F=To] o] V28R 5
2.5.1 ACCESS COE VEIFICALION .....eeeiieiiiiiieieie ettt ettt e e sttt e e e s anbb e et e e s sntbr e e e e e s snnnneeens 5
YA Y= =Tt o o N I £ PR PPRR 5
A o L1 To [ o)l =T = U 1= =T 6
W2 1YL o TU o TF= Vo | = oSSR 6
2.8 Deleting the stored Min and MaX VAIUES .o« .vvvrrrrieiieieireiiasaeaeasesisssssssssssssesssesseessesseseasssssssssssssssssssseneed
2.9 TANA VAIUE ...ttt ettt e e oottt e e e e a bt e e e e e e e b b et e e e e e e aR b bttt e e e e e b bbe et e e e aanreeeeeeaanbbeeeeaeeans 8
3 BeSChreibUuNG eI AUSGANGE ............. . o et eeeeeeeasestassse s taatteseeeaeeaaaeaaaasssssasaaassssssssessssnsseeeeeeeaeaeesennannnsnnns 9
3.1 Threshold CoNtacts (REIAYS) ........coiieiieiiei it e e e e e et e e aeae e e e e e s e s snssansrnaennnreeeeees 9
0 I = 1 44 10 1T To = PRSP 9
3.1.2 Regular and inVert@d SWItCHING ....... o «eeeeereueerireiierreeereereeeeeeaeeesaaaassnnrrnnrrerererrerreaaaaeeeeeesesannannnnn 9
3.2 Selection of analogue output/RS232 interfaCfy(BPM 138 2S) ........uuiviiiiiiiiereeeees s essaneeeeeeeeesaaaaaaeasessens 9
R T2 AN g T (o T 0T T 1 11 | RS 9
3.2.2 SEIIAI INLEITACE. ... it ettt ettt ettt e s s ettt e e e e e et bt e e e e e st bbeeeee e s anbbeeeeeesanrreeeeeeanns 10
3.3 Operation Via the SErial INTEITACE ... e eeeereiriiiiiiiiee e te e e e e e e seesss e ereerraetaeaeaeeseesansanananeeeseees 10
R IR B T = 1 (o] 1 1 - | SRRSO 10
R I ] (=T o 7= ot o0 1010 = 1 Lo T PRSPPI 11
(o T = oo | 1 o SRR 14
LI L g To= UKy o 1T o= 11 o] o I 15



1 Description

1.1 General Description

The measuring instrume@PM138-AC allows universal measurements of electrical pararaetts six-
digit display is freely scalable. There is alsco@tional standard-signal output (voltage 0...1@Myent
0(4)...20 mA) for the measurement values. The oreasent values can also be used to control two re-
lay switches using pre-defined thresholds.

The operator can select and set the desired imgLbatput configuration using the push buttonshen t
front panel of the instrument to navigate a setagmu.

The device parameters can be polled and modifiedpecific menu items. All settings are storednn
EEPROM automatically.

The modelCPM138 2Scomes with an electrically isolated analogue outyth an adjustable signal
range of 0...10 V or 0(4)...20 mA. Alternativeityalso offers output of the measurement resulisawi
electrically isolated RS-232 interface. Additidgathis model can also be configured and operaizd
this interface.

1.2 Safety instructions

This instrument was designed in accordance with BIM11/VDE 0411 Part 1, Safety Measures for
Electronic Measurement Instruments, and left oadpction plant in perfect condition in respect afes
ty technology. The notes and warnings containgtiginstruction manual must be followed to ensure
the continued safe operation of this instrumerite ihstrument has to be protected from splash water
In case of damage to its housing, this instrumastthb be switched off and disconnected.

1.3 Repairs

Any repairs needed to this instrument are resttithea qualified repair shop. If for any repaiisiinevi-
table that the instrument remain open and connéottdte power supply, such a repair may only be per
formed by a specialist who is familiar with any@sated risks and hazards.

We will not assume any liability for damages resuihg from inappropriate operation or unintend-
ed use.



2 Operation

2.1 Installation instructions

Place the measuring instrument into the designatedut (according to DIN 43 700, dimensions:

92mm x 45mm) on the front of your device frameed3k use the enclosed fastening parts to attach the
instrument. Tighten the fastening bolts alternyateitil the instrument is securely fastened. Wplac-

ing this instrument, consider any radiant heatesfiinbouring devices, and also take into account the
permissible ambient temperature.

Respect any applicable regulations (e.g. VDE 0Wn making electrical connections. The power
supply voltage, as indicated on the electricahratabel, is connected to terminals 15 and 16.

2.2 Inbetriebnahme

Connect the measurement and power-supply lindsetappropriate terminals and switch on the power
supply. The instrument will first perform an autatic display segment test, and all LEDs and display
segments will light up for about one second. Aftes test, the previously active mode of operaison
set. Any measured values will then be shown ordisiglay continuously.

Terminal pin assignment:

@ @

intern shorted 2

J% 1
Ut e it O ﬂB

=
Voltage N L Supply
~ ~100 ... 264 Vpc
Current LU . ,,+q)- 24 Voe
S|P|OFS P (O
N N Limit Contact
&K1 6K2
RxDGNDTXD Seriel Interface
0.. 10 VGNDO ... 20 mA Analog output
+10 V-10 VGND Sensor sunplv

2.3 Controls

TheCPM 138is controlled by four push buttons on the frontha instrument.

LED for target value 2

LED for target value 1

Button: NEXT, UP, DOWN, SELECT (] & ¥ -+ /
]




2.4 Modes of operation

Setting the mode of operatioB_(Mod) will select which measurement parameter is tdibplayed
permanently. Depending on the settings, the medstalues will either be displayed with O to 4 posi
tions after the decimal point or, automaticallytwé digits (automatic display range selectionnlyO
the "minus" sign for negative values will be disjd as a leading sign.

Tabelle 1shows the possible modes of operation forGR& 138

Nr. | Display Text Ingfatt%?,rigﬁr\fggifﬂﬂxp' Measurement rang&” | Display range? Resolution

0o |4 \Fﬁ(,:/'ltgge v 30...250 Ve 30..999999 0,1..1 Vi

1 |A (R:l,\‘/'l"se”t A 0,03..16 Ac|  0,03..999999 0,01...1 Ac

2 |F Active power [W] -4000...+4000 W - 99999 ...999998  0,1..1 W

3 |5 Apparent power [VA] 0...+4000 VA 0..999999 0,1..1VA

4 |9 Reactive power [var] -4000...+4000 var - 99999 ...999999 0,1..1 var

5 |PF Power factor -1,000..1,000  -1,000 ... 1,00 0,001

6 |EF Activeenergy [kWh] -99999...+999999 kWh- 99999 ...9999999 0,0001...1kWh
7 |ES Apparentenergy [kVAN] 0...+999999 KVAH - 99999 ...99999900,0001...1kWh
8 |£9 Reactiveenergy [kvarh] -99999...+999999 kvarh- 99999 ...9999990 0,0001...1KWh
9 |£ Time'® 0...999999 h 0...999999 0,00001...1 h
10 | oA Ge |Smulationvalue -99999...999999 h -99999...999999  0,00001

) Measurement without Curren- or Voltage transformer
2> Measurement with Curren- or Voltage transformer
®) Measurementtime

In "L @m 5 & " mode, the value of the device param&eS8iM is displayed instead of a measured val-
ue. This parameter can also be used to contrdhtkehold contacts and the analogue output. alhis
lows easy testing of the pre-set device parametersneeded, operation of an integrated systeemev
without connected measurement signals.

The display value is based on the average f&t®dfFA and the pre-set tare valketAr, and is com-
puted as follows:

_ ((E_MFA -1)C olddisplay védue)+ (newmeasuremedrvalue— E_tAr)
E_MFA

Display

For the display value, this results in a PTn behiayiwhich only affects the display of the measwgem
value in the selected mode of operation. This fonatan be switched off by choosing an averagefact
of 1.



2.5 Operating Philosophy

This instrument can be controlled using the pugtobs on the front panel, or the optional interface
Manual control is done via a menu interface, whgctlivided into éDisplay and aSetup Menu

For easier differentiation, the decimal point (daent in the right 7-segment digit for integer vedi is
flashing in the display menu. The display autoosly changes back to measurement-value monitoring
if no button has been pushed for 10 seconds. Ukl puttons perform the following functions, see Ta
ble 2 below:

Table 2
Symbol Function Explanation
@ UP Previous menu item / confirm selection, increasdae
™ DOWN Next menu item / confirm selection, decreasiee
S NEXT Menu item / go to selection, edit next digit
* SELECT Current selection / confirm setting, gofte higher-level menu item
@1 TARE Tare function — copies the current measuremaioie to the parameter
E_tArA.
@I© BREAK Cancel, leave the current selection/settmigfiout changing the value
@ RESET  |ForALArM1/ALArM2:  Acknowledge alarm, open relay
For error messages: Acknowledge error message
Display min/max value: Delete min and max values
Display wire resistance: Perform electrical adjuestin(calibration)

Thedisplay menuallows monitoring the mode of operation, the miaxwalues, the tare value, the
switch thresholds and the version.

2.5.1 Access Code Verification

Thesetup menuallows changing the device parameters. A 4-digitess code has to be entered to open
the setup menu, which should prevent unintentiohahges to any device parameters. Pressing the but
ton@ (NEXT) changes the display from measurement-vaiogitoring to code verificatiorQodE is
displayed). Pressing the butt® (NEXT) again will displayp0000 The digit to the right is flashing

and can be set using the buttaind®. Press butto@ to select the next digit. You can verify the
stored code by pushing t® button, which will compare the stored code with #alue of device pa-
rameterE_CodE (at delivery:0831). If O is the value stored #8_CodE, code verification is omitted.
Once the right code has been put in, the setup mserpened at the menu itedfn Mod. If a wrong

code is put in, the display will sho@odE again. At any time, code verification can be edled by
pressing the buttor&/®) (BREAK) simultaneously.

2.5.2 Selection Lists

The mode of operation, temperature unit, referggmet mode, number of decimals after the point,
measuring rate, as well as, the selection of tladogne output and the baud rate can be set using th
appropriate selection lists. The current settiaug lse changed using the buttt®sand®. The selec-
tion is confirmed and stored in the EEPROM with bioéton(®), or cancelled by pressing the buttons
@I® (BREAK) simultaneously.



2.5.3 Editing of Parameters

When editing parameters, the current value is dysal with the highest resolution possible. Thstlea
significant position (digit) is flashing and canibereased or decreased by 1 using the bu®asd®),
while the validity of the settings range is conbinsly verified. The next position, and its leadsign if
applicable, can be selected by pressing the b@on

Changes are confirmed and stored in the EEPROMthéttbuttor®), or cancelled by pressing the but-
tons@/® (BREAK) simultaneously.

2.6 Menu diagram

|1234.56 Measurement value
44
Display menu |[d Mod |2 [[List] | Monitor mode of operation
Or Select if E_CIr = ON
A1)
[d Lo |2 [[Valug  |¢ [CLEAr ] Display/delete min value
4{
[d Hi |2 [[Valug — |¢ [CLEAr ] Display/delete max value
4{
[d tara ]2 [[valug ¢ [CLEAr ] Display/delete tare value
4{
[d s 2 |2 [[Valug] | Switching threshold 2
4{
[d s 1 |2 [[Value] | Switching threshold 1
4{
[d_UPd |2 [[Value] | Version number
4{
[d _cIr |2 [[Sdlect] | [CLEAr | Clear Energy and Time
If E_CIr = ON
Code verification ~ [1234.56 | [CodE |< [000000. | Enter code for setup menu
Setup menu [E_Mod |2 [(List) | Mode of operation (select input signal)
Selection via code i
verification [E rEL |2 [E s 2 |2 [(value) | Switching threshold relay 2
ot 44
oo [E.s1 |2 [(value) | Switching threshold relay 1
oo 440
oo [EH2 |& [(Valug) | Hysteresis and switching logic relay 2
oo 440
oo [EH1 |2 [(Value) | Hysteresis and switching logic relay 1
40
|[E_uF |2 [(value) | _ Voltage factor
44
Eir [Elvawg | Current factor
44
E_IES a1 (ES=0 no decimals after the po
oo rES=1 1 decimal after the poi
od rES=2 2 decimals after the point
oo rES=3 3 decimals after the point
od rES=4 4 decimals after the point
oo rES=A autom. display range selection
i
E_CIr ON Clear is possib
A1)
40 OFF  Clear ist unpossib
i
44
[E MFA |2 [(Value ] Median factor
44
[E tAarA |2 [(Valug | Tara value
44



[E tm |2 (List) | tM=0.5 Measurement rate5 s
ikiy tM=1.0 Measurement rall.0 s
oo
40
[E CodE |2 [(value) | Code assignment (default 0831.)
410
[E siv |2 [(value) | Simulation value foConSt mode
410
[E ConF |2 [(Lis) | nonE  No interfaci
o A-oUt  Analogue outpt
oo rS-232 RS232 interface
40
only CPM138 2S (A out |Z2[Aasic |2 |Lis) | UO_10 Analogue output 0...10
o oo AO_20 Analogue output0...20 v
oo 0o A4 20 Analogue output 4...20 mA
oo 40
00 [ASiGH |2 [(valug | Analogue output, max. signal value
oo g
00 [asicL  |& [(valug | Analogue output, min. signal value
oo g
00 ([AdisH  |& [(valug) | Analogue output, max. scaling
oo g
00 [adisL  |& [(valug | Analogue output, min. scaling
{40
only CPM138 2S [E bd |2 (List) | 9600 Baudrate 9,600 ba
19200 Baud rate 19,200 ba
38400 Baud rate 38,400 baud
57600 Baud rate 57,600 baud
115200 Baud rate 115,200 baud
Key:
Symbol Explanation Remarks
1234.56 Device display Current measurement value
i UP button Press butt@ once
¢ DOWN button Press butt@ once
= NEXT button Press buttc@ once
“ SELECT button Press butt@ once
S TARE button combination Press button@/@ simultaneously once
i BREAK button combination Press button@/@ simultaneously once
4 RESET button combination Press button@/@ simultaneously once
[list] Poll list item Setltlng c.annot be changed @
Quit polling:
(list) Select list item Select next list item: @ or@
Save changes: @
[value] Poll value Val.ue ca_nnot be changed @
Quit polling:
dit val Change flashing digit/leading sign: @ or@
() Edit value Select flashing position: @
Save changes: @
Note:

Changes to the mode of operati@n Mod) will automatically result in deleting the currentn, max
and tare values, as well as any associated ermsgages, if applicable.

2.8 Deleting the stored Min and Max Values

The stored min and max values can be deleted édlpay pressing the butto™¥® (RESET) simulta-
neously during the appropriate display menu ite#s.a confirmationCLEAr is displayed for a short

time.



2.9 Tara value

The display menu iterd_tArA allows polling the current tare value (scale dffsarection). The stored
tare value can be deleted (cleared) by pressinguttens®/(*) (RESET) simultaneously. As a confir-
mation,CLEAr is displayed for a short time.

The current tare value can either be changed eiae¢tup menug_tArA), or set to the currently dis-
played value by pressing the butt@¥® (TARE) simultaneously. As a confirmatiod, tArA is dis-
played for a short time. The tare value is stanetil the mode of operatio_Mod is changed.



3 Beschreibung der Ausgange

3.1 Threshold contacts (Relays)

The relays are triggered depending on the curremfigisured values. The threshold values (switch
thresholds), the hysteresis/alarm mode and thelsing type (close or open relay) can be set foh edic
the two relays separately.

The device parameteEs H 1 andE_H_2 (hysteresis for relay 1 and 2) allow switchingviztn alarm
mode, regular and inverted switching mode. If nte@ switching is desired, the hysteresis cannoékeq
0. Use terminals 9 to 14 for connection (see teahpin assignment).

3.1.1 Alarm mode

If either hysteresis valu&(H_1, E_H 2) equals 0, the corresponding relay is used asaam aelay.
In this case, when the value increases over tieshiid valueE S 1,E S 2), the corresponding re-
lay is switched, and the teAL ArM1 or ALArM2, respectively, is displayed in alternation witle ttur-
rent measurement value, until the alarm gets acleumed by pressing the buttc®3®) (RESET).
Alarm states are not stored when the device i<hett off.

3.1.2 Regular and inverted switching

The leading sign of either hysteresis valdel 1, E_H_2) determines the switching mode of the cor-
responding relay:
Positive hysteresis: regular switching mode,
Relay is closed when measured value > threshdleva
Relay opens, when measured value < threshold valbgsteresis
Negative hysteresis: inverted switching mode,
Relay is closed when measured value < threshdlg val hysteresis
Relay opens, when measured value > threshold value

3.2 Selection of analogue output/RS232 interfacernly CPM 138 2S)

The modelCPM 138 2Sallows selection of analogue outpaAt¢Ut) or RS232 interface $-232 or
nonE) via menu itenE_ConF. Depending on the settings, the menu items theeconfiguration of
the analogue outpuf( oUt) or setting the baud raté (bd) are available.

3.2.1 Analogue output

At the electrically isolated analogue output, thera continuous voltage within the range 0...10e¥
tween terminals 6 and 7, and a current within #mge 0(4)...20 mA between terminals 8 and 7.

The analogue output is configured in the subm&noUt. The signal mode is chosen via the device
parameteA_SiG. The signal range and the output scaling candggped to the measurement range
(see chapter 2.5). The following values will beagomatically when the signal mode is changed:



Table 4

A_SiG Analogue Output ASIGH | ASIiGL | AdiSH | AdiSL
uo_10 Voltage output, scaled to 0...1Qy 10.0 0.0 10.0 0.0
AO0_20 Current output, scaled to 0...20 mA 20.0 D 200 0 O
A4 20 Current output, scaled to 4...20 mA 20.0 D 200 .0 4

3.2.2 Serial interface
This device provides an electri-
cally isolated, bidirectional e o
RS232 interface. ﬂf b
Connection diagram for use ] e el e ﬂ
with a PC:
Power suppl
; ~100... 240 Vi
S|P|..|S|P] (P 24 o
-é'K\i éK\Z- Threshold conta

ToPC RxD

. *[2RxD
9-pin female outlet| - NERTD) X
sub-D (trapezium)| *

—

3.3 Operation via the serial interface

XD

Serial interfac

GND

3.3.1 Data format

Transfer format: 1 start bit, 8 data bits, 1 stdprio parity.
The baud rate can be set to 9,600, 19,200, 38540600 or 115,200 baud.

Measurement values are transferred with six sicgnifi digits plus decimal point (including automatic
range selection). Only the minus sign gets traresfieas a leading sign.

TheCPM 138 can be operated completely via the interface ugiagommands described below
("command mode").

With the Blockmode Command ,L1" the CPM138-AC s¢hd measurment data in the following for-
mat:

Datastring:

Voltage[V];Current[A];Activepower[W];ApparentpoweVvA];Reactivepower[var];Powerfactor; Ac-
tiveenergy[kWh];Apparentenergy[kVAh];Reactiveendigsarh]; Time[h];

Data example:

230.0;1.00;230.0;230.0;0.0;1.000;125.25;222.1,1,3Q2.54,

10



3.3.2 Interface commands

A transfer control mechanism in the form of an X&®FF protocol is necessary for bidirectional oper-
ation of the interface because the computer neekisdw whether the most recently transferred com-
mand has already been interpreted and executeuht, & command could be overwritten. The ASCII
character 13 (CR) is used to mark the end of a caminsequence in both directions.

Polling commands

Polling commands serve to poll the device iderdtimn, the measurement value and the device parame-
ter settings.

Parameter settings and measurement values arétradswith six significant digits plus decimal poi
(including automatic display range selection). yhke minus sign gets transferred as a leading sign

The polling commands do not carry any arguments.

Setup commands

Setup commands are used to change device paraseattrgs and to delete the min and max values.
They can include an argument (value), which is spd from the command by a space character (32
dec.). After any command, an error polling cappbdormed. Setup commands do not have an echo.

Push-buttom emulation

The push-button emulation allows the same operasotione via the push buttons on the device. These
commands do not have and echo.

Polling of the command set

The complete command set of PM 138 can be polled via the interface using the twoipgltom-
mands "cm1" (first command description) and "cnmeéxt command description).

The response string has the following structure:
« 4 characters setup command (if applicable) The indication of the command type results from
« 4 characters polling command (if applicablejhe sum of the following codes:

+ 4 characters command type (decimal) 1 Setup command

- 8 characters command description 2 Polling command

For commands with integer or floating-point 4 Integer parameter
parameters, additionally: 8 Floating-point parameter
« 8 characters min. parameter value 16  String parameter

« 8 characters max. parameter value 32 Time parameter

Verification of interface commands

The device verifies for all interface commandséyt are known. In case a command is unknown (e.g.
capitalisation of letters wrong), or the argumeaie is not within the allowed range for the comdhan
an error variable is set, which can be polled utiigcommand "o0" (output error).

11



Table 5All interface commands in alphbetical order:

Setup Polling Command | Command Min. Max. Preset Value | Explanation Corresponds
Command | Command | Type Description Parameter Parameter to Menu Item
Value Value or Buttons
E 0A Minimuimn Minimum value d Lo
An an 07 AA-Norm 0. 2. 0. Analogue output type A_SiG
0:0...10V
1:0 ... 20 mA
2:4...20 mA
Aoh aoh aB AA-Qut-H -99999.0 999999. 10.00000 Max. scaling for AA AdiSH
Aol aol 0B AA-Out-L -99999.0 999999.0 0.000000 Min. scaling for AA AdiSL
Ash ash oB AA-S$ig-H 0.000000 20.0000( 10.00000 Max. signal value for ASIGH
AA
Asl asl 0B AA-Sig-L 0.00000 20.00000 0.000000 Min. signal value for ASIGL
AA
[i 0A Maximum Maximum value d_Hi
B 01 BREAK Break button combina-
tion @@
cml 12 Get-1Cmd Command description, -
see page 11
cmn 12 Get-nCmd Command description, -
see page 11
Co co 07 Code 0. 9999. 831. Code| assignment E_CodE
Ca | Clr_All Clear Time, Energy, -
Min/Max
Ce | Clr_|[Ener Clear Energy -
Cs 01 ClrMinAa Clear Min/Nlax @@
Ct 01 CIrTimeg Clear time t
D 01 DOWN Down buttop @
F f 07 DispMode 0. 15. Q. Mode of operation, see E Mod
table 1 B
i 12 Revision Software versjon d _UPd
If if] 0B Currrentf~ 1. 255. 1. Current factor IF
K K 07 M-Factpr 1. 255. 1. Madian factor E_MFA
| 12 Produce Producer -
LO ] CmdMode aktiv Command mode -
L1 ] BlockMode Block mpde -
1 12 Dev.Name Device name -
N 01 NEXT Next button @
q 06 Error-Ni Error messagge (no.), -
see table 6
0A MeaValye Poll measurement value
R 01 RESET Reset button combina-
tion ®@
R1 rl 07| RellValu 0. 1. Q. Switch state relay 1 -
0: relay open
1: relay closed
R2 r2 07 Rel2Valu 0. 1. Q. Switch state relay 2 -
0: relay open
1: relay closed
Ra ra 07| Rel.auto 0. 1. 1 Relay control -
0: via RS232
1: automatic
Rh1 rhl 0B Rel1lHyst -99999(0 999999.0 5.000000 Hysteresis relay 1 EH1
Rh2 rh2 0B Rel2Hyst -99999(0 999999.0 5.000000 Hysteresis relay 2 EH2
Rs1 rsl 0B Rellet -99999.0 999999.0 100.0000 Switch threshold relayl ES 1
Rs2 rs2 0B Rel25et -99999.0 999999.0 200.0000 Switch threshold relay?2 ES?2
S 01 SELECT Select buttdn @
Sim sim 0B SimValue -99999.0 999999.0 10000.00 Simulation value E_SiM
Ta ta 0B TaraValu -99999.0 999999.0 0.000000 Tara value E_tArA
Tr ir 07 MeasRate 0. 2. 2. 0: Messrate 0.5 s E_tM
1: Messrate 0.5 s
2: Messrate 1.0 s
U 01 upP Up-button @
Uf f 0B VoltageF 1. 255. L. Spannungsfaktor UF
\ v 07 Baudrate 0. 4, 1, 0: 9600 Baud E bd
1: 19200 Baud -
2: 38400 Baud
3: 57600 Baud
4: 115200 Baud
vO0 10 Voltage Voltage value U
vl 10 Current Current value |
v2 10 Power_P Activeppwer value [=)
v3 10 Power_S Apparentpower value S
v4 10 Power_Q Reactivepower value Q
V5 10 PF Powerfactor PF
v6 10 Enengy_P Activeenergy Ep

12




v7 10 Enengy_S Apparentenergy Es
v8 10 Enefgy_Q Reactiveenergy Eq
v9 10 Time Time t
07 Resolut. 0...4 decimals after E_rES
the point (fixed)
5: automatic display
range selection

13




4 Error handling

Error messages can be acknowledged by pressitmttens®/() (RESET) simultaneously.

Errors are displayed for approximately 10 seconitlsout prioritisation. If an error message doet no
get acknowledged, all further messages are logbr nessages are not stored when the device is
switched off.

Table 6 Error messages

Error Message
No. Display
0 No error occurred
1 |(E.L 1 EE |EEprom: Error found in EEPROM content during self-teseathe device
was switched on. The accuracy of the device cap@guaranteed.
6 Max. display| Overflow: Value exceeds display range maximum. This esracknowl-
value flashing edged automatically when the value decreases b&zkhie given range.

959953,

Explanation and Additional Remarks

7 Min. display | Underflow: Value below display range minimum. This errordkreowl-
value flashing edged automatically when the value increases bokhe given range.

8 £ .08 4+ |Dlvision by zero: Division error as a result of an inappropriate isgpdf the
analogue output.

10 E£. 10 Ad |ADjust error: Adjustment (calibration) error

11 | £.1 /.FE |FormaT error: Format error
(formatting of a measurement value failed)

64 Command: Unknown command encountered during control opanatia the
serial interface; command is ignored

65 Serial parameter: Faulty parameter encountered during control opmratia
the serial interface (argument cannot be interdjeteommand is ignored
Para range: Argument is not in allowed range. The argumentloainter-
preted but is not within the given thresholds.

255 |E-~ForF Undefined error — no additional information
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5 Technical specifications

Display:

Decimal point:

Six-digit, 7-segment display, 13 mm red LEDs;
display range: —99999 to 999999 digits

Menu-based choice between 0 and 4 positions taedecimal point,
and automatic display range selection

Threshold contact display: 2 red LEDs, 3 mm

Controls:

Measurement principle:

Measurement rate:
Sample rate:
Measurement delay:
Input parameters: U

Measure values: P

PF
Min and max values:

Tare function

EEPROM storage:

4 foil push buttons

A/D conversion; automatic measurement range selecti
0.5 or 1.0 s can be selected

500 Hz

Ptn-behaviour adjustable via menu

Measurement range: 30...25QV
Error:< + 0.5V 1 % of displayed value
Rn: > 1 MQ

Measurement range: 0,03...1/A
Error:< + 20 mA+ 1 % of displayed value

Rn: 0,02Q
Measurement range: -4000 ...40008\45 W = 1 % of displayed value)
Measurement range: O ......... 400095 VA = 1 % of displayed value)

Measurement range: -4000 ...4000%\4(5 vart 1 % of displayed value)
Measurement range: 0.000...1.000

Polling via menu or serial interface

Editable offset value or storing of a measuremahie as an offset correc-
tion

Configuration settings, counter states and min/waMes are stored even
when the device is switched off
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Threshold contacts:

Analogue output: (Option)

Interface: (Option)

Operational temperature:

Power supply:

Electrical terminals:

Housing:

Protection category:
Protection class:

CE:

Mass (weight):
Delivery includes:

ELEKTRONIK

Two electrically isolated relay contacts (changeraontacts),

max. load: 250 Y, 8 A, switching delay depending on measuremeat ra
Switch mode can be selected from min/max contaataosm.

Threshold value, hysteresis and switching logiclmaset freely; in case of
broken sensors or short circuits, both relays pendbasic state)

Electrically isolated;

signal range can be chosen from 0...10 V, < 5 mB(4y...20 mA,
influence of the working resistance* 0.1 %; Rb < 50@;
residual AC wavess + 0.2 %; scaling range —99999...999999;
inaccuracy< = 0.2 % (of the upper range value);

temperature influences = 100 ppm/K (at 25 °C);

display value in case of broken sensors: 10 V, 20 m

display value in case of short circuit: 0 V, 0(4Am

RS232 bidirectional, electrically separated viatpboupler;
ASCII characters at 9,600, 19,200, 38,400, 57,6011.6,200 baud,
1 start bit, 8 data bits, 1 stop bit, no parity

0...50 °C, no condensation

100...264 ¢, 47...63 Hz, approx. 7 VA,

24 Vpc, +10/-10 %, max. 350 mA, electrically isolated,;
residual AC waves: max. 100 ray

DC supply with reverse-polarity protection

Attached screw-in terminals with wire protectiam fnax. 1.5 mrh

Fibre-glass reinforced Noryl, flame-resistant;

dimensions: approx. 96 x 48 x 135 [mm] (W x H xdbove terminals;
installation depth approx. 126 mm;

installation cut-out needed 92 x 45 [mm];

instrument panel thickness max. 40 mm

In front of front panel: IP 54 (comes with gasf@tfront panel);
housing: IP 50, terminals: IP 20 (DIN 40050, IEC)144

Il (protective insulation)

CE certified according to European directive 88/8EC, Electromagnetic
Compatibility, and 73/23/EEC, Low-Voltage Directiv8atisfies EN
50081, EN 50082 and EN 61010 for unrestricted itréalsapplications

Approx. 320 g

Device with two fastening parts, attached screwerminal, gasket and
instruction manual

Chris iy

ELEKTRONIK

Christ-Elektronik GmbH
Alpenstralie 34
87700 Memmingen

Telefon (0 83 31) 83 71 -0
Fax (0 83 31) 83 71 — 99

eMail: info@christ-elektronik.de

Internet:http://www.christ-elektronik.de
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