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LIMITED WARRANTY 
The manufacturer offers the customer an 24month functional warranty on the 
instrument for faulty workmanship or parts from date of dispatch from the 
distributor. In all cases, this warranty is valid for 36 months from the date of 
production. This warranty is on a return to factory basis. 

The manufacturer does not accept liability for any damage caused by Instrument 
malfunction. The manufacturer accepts no responsibility for the suitability of the 
instrument to the application for which it was purchased. 

Failure to install, set up or operate the instrument according to the instructions 
herein will void the warranty. 

Your instrument may be opened only by a duly authorized representative of the 
manufacturer. The unit should only be opened in a fully anti-static environment. 
Failure to do so may damage the electronic components and will void the 
warranty. 

NOTE 

The greatest care has been taken to manufacture and calibrate your Instrument. 
However, these instructions do not cover all possible contingencies that may 
arise during installation, operation or maintenance, and all details and variations 
of this equipment are not covered by these instructions. 

For additional information regarding installation, operation or maintenance of this 
instrument, contact the manufacturer or your local representative or distributor. 

kiai;ligarginECEMSERNSigatt 
Please read the instructions this manual before performing installation, 
and take note of the following precautions: 

(3- Ensure that all incoming AC power and other power sources are 
turned OFF before performing any work on the Instrument. Failure to 
do so may result in serious or even fatal iniury and/or equipment 
damage. 

`1@' Before connecting the instrument to the power source, check the labels on 
the side of the instrument to ensure that your instrument is equipped with 
the appropriate power supply voltage, input voltages, currents and 
communication protocol for your application. 

Under no circumstances should the instrument be connected to a 
power source if it is damaged. 

(a- To prevent potential fire or shock hazard, do not expose the 
instrument to rain or moisture. 
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(3° The secondary of an external current transformer must never be allowed 
to be open circuit when the primary is energized. An open circuit can cause 
high voltages, possibly resulting in equipment damage; fire and even 
serious or fatal injury. Ensure that the current transformer wiring is made 
through shorting switches and is secured using an external strain relief to 
reduce mechanical strain on the screw terminals, if necessary. 

Q" Setup procedures must be performed only by qualified personnel 
familiar with the instrument and its associated electrical equipment 

co- DO NOT open the instrument under any circumstances. 

Modbus is a trademark of Modicon, Inc. 

''..-l'' 
c. la Rtacr or I y. 

-ix:tt-R .0 : ..,......... -,- ;erfr atS 1 0 t At,..14- 
.:?.:AAre.D.P, .J1,i.O.Y.0111414101134i 

.44,irl, I 1/4 ith 
019.40,,seg..4.ett-Vta-- 

9/A.W.!Prilq,!41,. 
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Quick Start 

TYPICAL INSTALLATION 

Wiring Mode 4LL3 (see Section 2.2.4 for full instructions) 

UNE 1141 0 

UNE 2rB) 0 

UNE 301 c 
N 

SW1 pc 
1A (PLC) 

RS-416 

LOAD 

t9 6) 
n n fI 17 

?5'131.1 
4.14131.00 OU17UT 11 

CAA 

12-o 

-o i,o 
RELAYS 

vN 2 3 4 7 1/24.w 

Wo).=406515 

LOAD 

F yip 

1 20- 
230V AC 

61 0 

N N 
120- 121)- 
210V AC 230V AC 

7 . 

LINE AC 

N 

44.17244 

iv 
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-SETUP -( see Chapter 4-for full instructions) --- -- 
Setups can be performed directly on the front panel 
or via PComTest communication software. 

Press erME [ CHG 1 4 
Press fzei to activate middle window. 

Press 11 11 to scroll to desired option. 

Press to activate lower window. 

Press 1)11 to scroll to desired value. 

Press lita to save selected value. 

Basic and Communications Default Setups 

menu 

option 

value 

bASc 

=le 
USW 

menu 

option 

value 

Vt.,4.f.3.Ved. m-Atal,-:,*fts,N,...,--,4-Apmncnn 1.::..,tr 
1:,,,,,..-...$w....g.tot.,..1-F-Avv.'.'i,.,104r-s<!--4w41:A5sE."-.0,gi-es.i..-441...-.4-ww...1..P;:rri, . .: 

ConF Wring mode 4Ln3 4-wire Wye using 3 PTs (3 element), line to 
neutral voltage readings 

Pt Pr ratio 1.0 The phase potential transformer ratio 

Ct CT primary current 5 The primary rating of the phase current 
transformer, A 

d.P Power demand 15 
period 

The length of the demand period for power 
demand calculations, in minutes. E= external 
synchronization a) 

n.dp Number of power / 
demand periods 

The number of demand periods to be averaged 
for sliding window demands 
1 = block interval demand calculation 

A.dP AmpereNolt 900 
demand period 

The length of the demand period for 
volt/ampere demand calculations, In seconds 
0 = measuring peak current 

buF Averaging buffer 8 
size 

The number of measurements for RMS sliding 
averaging 

rSt Reset diS 
enable/disable 

Protects all reset functions, both via the front 
panel or communications. 

Freq Nominal frequency 50/ 60 The nominal power utility frequency, Hz 

LoAd Maximum demand 0 
load current 

The maximum demand load current used in 
TDD calculations (0 = CT primary current) 

Prof Communications ASCII 
protocol 

ASCII protocol 

Addr Address 0 (ASCII) Powermeter address 

bAud Baud rate 9600 9600 bps 
dAtA Data format an 8 bits, no parity 

CPtb ASCII compatibility diS 
mode 

Disables ASCII compatbeity mode (For more 
information, see ASCII Communications 
Protocol Reference Guide) 
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Chapter 1 Introduction 

1.1 About This Manual. 
This manual is intended for the user of the .C1911-IM Powermeter. This 
Powermeter is a microprocessor-based instrument used for the measurement, 
monitoring, and management of electrical parameters. 

This chapter gives an overview of this manual and an introduction to the 
C191HM. 

Chapter 2, Installation, provides instructions for mechanical and electrical 
installation. 

Chapter 3, Using the Menus, presents the structure of menus for setup and 
status viewing. 

Chapter 4, Setup Menus, provides instructions for performing parameter setup 
via the front panel. 

Chapter 5, Data Display, guides you through the display pages. 

Chapter 6, Viewing Status Information, tells you how to access additional status 
Information on the Instrument. This information may be useful during installation. 

Technical Specifications for the C191HM are found in the Appendix. 

1.2 About The C1911-IM 
The C191HM is a compact panel mounted three-phase PC Powermeter and 
Harmonic Manager, specially designed to meet the requirements of users 
ranging from electrical panel builders to substation operators. The C191HM 
provides basic voltage, current, frequency, power, power factor aid energy 
measurements, plus total harmonic.distortion (THD, TDD and K-Factor) and 
individual harmonic measurements. 

The C191HM is suitable for mounting on 136x136mm square cut-outs. 

Features 
Display 
The front panel features bright LED displays (three windows, up to 45 pages) 
with adjustable display update time. Display auto scroll is available on the main 
screen with a programmable scroll interval of 2 to 15 seconds. Automatic return 
to the main screen is available after 30 seconds of uninterrupted use. The front 
panel also includes: 

bar graph showing percentage load with respect to user -definable nominal 
(100%) load current . 

Chapter 1 Introduction 1 
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 alarm LED providing a local Indication when a predefined alarm condition 
appears. The alarm LED is shut off manually (by pressing on both up and 
down keys more than 5 sec) 
RXD/TXD LEDs showing communications receive/transmit status 

Setup is menu driven, with optional password protection. 16 programmable 
setups are provided for alarm and control functions (for programmable 
parameters, see 'Measured Parameters' below). 

Communications are available using an RS-232 or RS-485 standard (factory 
set), with ASCII/Modbus (and optional DNP3.0) protocols. 120 user assignable 
registers are available in ASCII/Modbus protocols. 

Eight relays are provided for energy pulsing (KYZ) or alarm and remote control. 
Contacts of six relays may switch loads up to 250V, 5A AC and are 
recommended for alarm and remote control; contacts of two relays may switch 
loads up to 250V, 3A AC and may be used for energy pulsing. 

One optically isolated analog output is provided for remote monitoring or 
control. Current loop options are 0-20 and 4-20 mA. The analog output must be 
used with an external power supply. 

Four counters are provided for counting user-defined events or their duration. 
These can be used for counting total operation time of generators or overload 
time of transformers or power lines. The counters are operated and released by 
user-defined triggers. 

One digital input can be used as a status input for monitoring external contacts 
or as an external synchronization input for power demand interval 
synchronization. When no external synchronization pulse is provided, the power 
demand interval can be synchronized through communications. 

Three user-selectable options are provided: 

Power calculation mode 

Energy rollover value 
This option specifies the point at which the energy value rolls over to zero. 

Phase energy calculations mode 

This option is used to enable or disable phase energy calculations. 

Measured Parameters 
Note: Real-time values are measured over 1 cycle of fundamental frequency; Average 
values are of 8, 16 or 32 real-time values 

i-... 

A.aegmberi- -... 

qr.0*.' 
ipiaelpi* 1..Aorotd:.::Pfiliii.1 Alaim Alarm 

Average Amps, Volts, Frequency $ = setup via PC 
# = setup via panel 

Average RMS voltage per phase L-N v v #$ 
0 

a 
0 Average RMS voltage per phase L-L 0 v v 

Average RMS current per phase v v #$ #$ 

2 Chapter 1 Introduction 
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Xiiiiiiitt' 7. VA 

. ..... 

'J ..'4'01410 -!FlitOji :ir4nli 
Average frequency v v #S #$ 

Average neutral current v v #$ #$ 
Voltage & current unbalance v v 

Amps & Volt Demand Parameters 
Ampere demand per phase v #$ 

Volt demand per phase v #$ 

Ampere maximum demand per phase v v 

Voltage maximum demand per phase v v 

Average Power Values 
Average active power per phase v v 

Average reactive power per phase v v 

Average apparent power per phase v v 
Average total active power v v #$ #$ 
Average total reactive power v v #S #$ 
Average total apparent power v. v #$ #$ 

Average power factor per phase v v 

Average total power factor v v #$ #$ 
Power Demand Parameters 
Active power accumulated demand v #$ #$ 
Apparent power accumulated demand v #$ #$ 

Active power demand v #$ 

Active power sliding demand v #$ 
Apparent power demand v #$ 

Apparent power sliding demand v #$ 
Active power predicted demand v #$ 

Apparent power predicted demand v #$ 
Active power maximum demand v v 

Apparent power maximum demand v v 

Energy Per Phase . 

Active energy import per phase v v 

Reactive energy import per phase v v 
Apparent energy per phase v v 

Total Energy 
Total active energy import v v #$ 
Total active energy export v v #$ 

Total reactive energy import v v #$ 
Total reactive energy export v v #$ 
Total reactive energy net v 

Total reactive energy absolute #$ 
Total apparent energy . v v #$ 
Min/Max Log 
Min/Max volts v v 

Chapter 1 Introduction 3 
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... 

. ' ? ... ... ... ' ::.- .:....:...- '..... '.'1.gP.:*.,:' 
7.440100% :::,....:_...,...,..1:.::', ji.,....:.2";:ii:644.i.'N.:-.44 

;.:-.:..:Ei.....':19:1AtiiiC::::,:.1.:i.',,, 

4ifkl.kit V;(1.1W, ,7614`fr.0,f, 
Min/Max amps, neutral current v v 

Min/Max frequency v v 
Min/Max kW, kvar, kVA, PF v v 

Real-time Amps, Volts, Frequency 
RT RMS voltage per phase L-N v #$ 

Q) 

#$ 

(I) RT RMS voltage per phase 1-i. (1) v 

RT RMS current per phase v #$ #$ 

RT frequency v #3 #$ 

RT neutral current v 

Real-time Power Values 
RT active power per phase v 

RT reactive power per phase v 

RT apparent power per phase v 
RT total active power v #$ 
RT total reactive power v #$ 
RT total apparent power v Iss 

RT power factor per phase v 
RT total power factor v #$ 
Real-time Harmonic Values 

RT voltage THD per phase v 4 
RT current THD per phase v #$ 

RT current TDD per phase v #$ 

RT K-Factor per phase v #$ 
Average Harmonic Values 

Average Voltage THD per phase v v 
Average Current THD per phase v v 
Average Current TDD per phase v v 
Average K-Factor per phase v v 
Fundamental Frequency Values (H01) 
Voltage & current per phase v 
kW, PF per phase v v 

kvar, kVA per phase v 
Total kW, PF . v v 

Total kvar, kVA v 

Individual Harmonics' Distortion 
Voltage harmonics 1-40 per phase v 

Current harmonics 1-40 per phase v 

Odd voltage harmonics 3-39 per phase v 

Odd current harmonics 3-39 per phase v 

High odd voltage harmonics 3-39 triggers #$ 
High odd current harmonics 3-39 triggers #$ 
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iyp ay T:Eom 1.:A1),:i10:tetTl!sC f''a:r41:toto ii 10'n, 
Phase Rotation v #$ 

Counters v v 
Status Input v v #$ 
Relay Status v v 
Remote Relay Control v 

Alarm Trigger Status v 

Self-Diagnostic Tests V v 

For 4Ln3 and 3Ln3 wiring configurations line to line and line to neutral voltages are 
displayed and transmitted via communication simultaneously; analog output and set points 
use line to neutral voltages. For other configurations only line to line voltages are used. 
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Instrument Dimensions 

C. 

c99-1002112 

Figure 1-1 C191HM Dimensions 
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ti- 

Chapter 2 Installation 

2.1 Mechanical Installation 
Prepare the panel cut-out, 136 x 136 mm, prior to mounting. 

STEP 1: Place the instrument through the cut-out. 

STEP 2: Assemble the latches onto the outer wall of the enclosure. 

STEP 3: Tighten the screws. 

Figure 2-1 Mounting the C1911-IM 
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2.2 Electrical Installation 

eA 4a1411.81 T011s 
riju'rf40 arnageIcreqUip 

2.2.1 Power Supply Connection 
The power supply can be dedicated-fused, or from a monitored voltage if it is 
within the instrument's power supply range. Use an external circuit breaker or 
switch. 

AC power supply: line to terminal 12; neutral to terminal 10. 
DC power supply: positive to terminal 12; negative to terminal 10. 

2.2.2 Current Inputs 
Connect the instrument to the current transformer as shown in Figures 2-2 
through 2-8. 

2.2.3 Ground 
Connect the chassis ground C191HM terminal to the switchgear earth ground 
using dedicated wire of greater than 2.5 mm2113 MG. 

2.2.4 Voltage Inputs 
Input of 690V (Standard): Use any of the seven wiring configurations shown in 
Figures 2-2 through 2-8. 

Input of 120V (Option C): 120V input usually implies use of a potential 
transformer (PT). The PT requires use of any of the four wiring configurations 
shown in Figures 2-4 through 2-7. 
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Wiring Configuration 
(See parameter setup instructions in Section 4.1) 

Wiring 
Setup Mode Connection 

3-wire direct connection using 2 CTs (2-element) 3dir2 Figure 2-2 

4-wire WYE direct connection using 3 CTs (3-element) 41n3 or 4LL3 Figure 2-3 

4-wire WYE connection using 3 PTs, 3 CTs (3-element) 4Ln3 or 4LL3 Figure 2-4 

3-wire open delta connection using 2 PTs, 2 CTs (2-element) 30P2 Figure 2-5 

3-wire open delta connection using 2 PTs, 3 CTs (2k- element) 30P3 Figure 2-6 

4-wire WYE connection using 2 PTs, 3 CTs (2;1-element) 3Ln3 or3LL3 Figure 2-7 

4-wire delta direct connection using 3 CTs (3-element) 4Ln3 or 4LL3 Figure 2-8 

LINE I (A) 

LINE 2 (8) 

LINE 3 (C) 

4242342 

Figure 2-2 

Three Wire Direct 
Connection Using 2 
CTs (2-element) 

Wiring Mode = 3dir2 
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LE I (A) sr 

LE 2(8)0 
UNE 3 (C) 

N 

LINE 1 (A) 
LINE 2 (B) 

UNE 3 (C) 

N 

K efe 
X eyy. 

K 

r 

-- - 
Voltages CANTIMS 

-0 
vi 

vi 

III 

0 

0- 
cle-01110311 

Figure 24 
Four Wire WYE Direct 
Connection Using 3 
CTs (3-element) 

Wiring Mode = 4LL3 
or 4Ln3 

Figure 2-4 

Four Wire WYE 
Connection Using 3 
PTs, 3 CTs (3- 
element) 

Sheeting Wiring Mode = 4LL3 
&Aches or 4Ln3 

el1421037 
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LINE I (A) 

LINE 2 (8) 

LINE 3 (C) 

UNE I (A) 

UNE 2 (B) 

UNE 3 (C) 

d1042X011 

Figure 2-5 

Three Wire Open 
Delta Connection 
Using 2 PTs, 2 CTs 
(2-element) 

Wiring Mode = 30P2 

Figure 2-6 

Three Wire Open 
Delta Connection 
Using 2 PTs, 3 CTs 
(2;1-element) 

Wiring Mode = 30P3 
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C 

LINE I (A) c. 

LINE 2 (8) 
LINE 3 (C ) - 

N 

I : 

= ri 
+I 

K 

I .7 .} L LOAD 

11111 

ri sherting 

Smiches 

i!i et 

:,Volta2es Currents ; ; 

-.--;v . 

. 

v.. '1-9 

c99-09040 

Figure 2-7 

Four Wire Wye 
Connection Using 2 
PTs, 3 CTs (2%- 
element) 

Wiring Mode = 3Ln3 
or 3LL3 

LINE 1(A) 

UNE 2(8) 

LINE 3(C): 

Mn 

LOAD 

Ginunded deka cannnsion 

/ A a/ 
12CIV 121v 

Cs CC) 

VOtTAGESOISPUSfECt. 

1. lbw is nessal Wars: INN. 220V: 120V. 

2. ts GIs *Asp. 341:1V: 2.7S: 2. 

r [ii 

12141101141 

Figure 2-8 Four Wire Delta Direct Connection Using 3 CTs (3 element) 
Wiring Mode = 4LL3 or 4Ln3 
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2:2.5 Relay 
Eight relays are provided fOr energy pulsing, alarms or remote control. 

C191HM 
CONTROL RELAYS 

2 3 4 6 6 

I 22 23 24 S 

COL 
ENABLE/ 

LOAD DISABLE 

FUSE ri I FUSE ri 
10-15A .4.1. 15 A1.1 

N 

120-230V AC 

N N 

120-230VAC 120-230VAC 

Figure 2-9 Relay Connection 

LOAD 

c9949043 

2.2.6 Status Input 
One status input is provided for status monitoring or external synchronization 
input for power demand period. 

EXTERNAL 
DRY 
CONTACT 

C191 HM 

STATUS INPUT 
INTERNAL 
SUPPLY 
12V DC 

c99.0904. 

Figure 2-10 Status Input Connection 
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2.2.7 Analog Output 
The C191HM provides one optically isolated analog output with current output 
options of 0-20 mA and 4-20 mA (current loop load of up to 500 Ohm). The 
analog output must be used with a 24 V DC external power supply. 

PLC OR SCADA 

INPUT OF 
24V DC 0-20mA OR 

4-20mA 

4 p 

LOAD 
UPTO 

0 511a 

SHIELD 

e 
+24V 

4 OUT 

ANALOG OUTPUT 
C191HM 

c.43-031343 

Figure 2-11 Analog Output Connection 
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2.2.8 Communications 
The C19111M is provided with an RS-232 or RS-485 communication port. 
Connections can be made as follows: 

RS-232: distance of up to 15 meters, one C191HM to one computer/PLC, using 
a flat or twisted pair cable of 0.33mm2/22AWG 

RS-485: distance of up to 1200 meters, up to 32 instruments on one multi-drop 
line 

RS-232 25-PIN DB25 MALE CONNECTOR 

SG GND 
16 7 

TxO TxD 
POWERMETER 13 2 MODEM 

Rxo RxD 
14 3 -' 

DSR/CTS 
CI11012 

Figure 2-12 Connection for 25-pin Modem Connector 

Figure 2-13 Connection for 9-pin Modem Connector 

Figure 2-14 RS-232 Simple 3-Wire Computer Connection, 25-pin 
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Figure 2-15 RS-232 Simple 3-Wire Computer Connection, 9-pin 

C192PF11 POYER FACTOR CONTROLLERS 

RS-NS 

IMO PC/COMPATIBLE 
R3-212/R2.485 CONVERTER 

c99.09035 

Figure 2-16 RS-485 Multi-drop Computer Connection 

NOTE: Where an RS-232/RS-485 converter is used on a computer connection, R1 is not 
applicable since it is built in to the converter. 

Activity on the communications port lines is indicated via the TXD and RXD 
LEDs, on the front panel and via the Status Information menu (see Chapter 6). 

A full description of the communication protocols may be found in the C191HM 
ASCII, Modbus and DNP3.0 Communications Manuals provided with your 
instrument. 
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Chapter 3 Using The Menus 
Press and release! tSELECTI to enter the setup mode. The primary menus will 
appear: 

Press 

Press( ENTER 

StA 
grziari; 

CHG 

(SELECTI 

Status Information Menu (see Chapter 6) 

Setup Options Menu 

Setup Change Menu (see Chapter 4) 

again to activate the window of the desired primary menu. 

Select CHG to initialize or modify the instrument setup, or to dear the accumulated values 
stored in the instrument. Entry to this menu can be protected by a password. 

W? 4 r CHG 4 IM 
Select StA to view extended status information which may be useful during installation and 
in certain applications. 

StA 

Select OPS for viewing (not editing) the instrument setup options. 

4 OPS aTrill5I, 1 

After selecting either OPS or CHG, the list of setup menus is displayed in the 
upper window. Figure 3-1 presents a complete menu list. Depending on the 
model of your instrument, some menus may not appear. 

Password 
The Setup Change Menu can be secured by a user-defined password comprised 
of 4 digits. The instrument is shipped with password protection disabled. To 
enable password protection, go to the Access Control Menu (see Section 4.10). 

The Password Menu appears if password protection is enabled. 

To enter a password: 
Set the first digit using the up and down arrow keys. 
Press SELECT) to advance to the next digit. 
Set the other password digits in the same manner. 
Press ( ENTER )to continue setup. If your password is incorrect, you will return 
to the Primary Selection Menu. 
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tk) 
Status Information SM1 
Setup Options 

--"47A0 

Setup Change Password 

Selects an active window 

PERM Enters menu/sub-menu 

Quits menu/sub-menu 

Scrolls options forward ,irez:72 

Ofig) Scrolls options backward 

Reset Functions 

rSt 
1 

Basic Setup 

bASc 

Port Setup 

Port 
Digital Inputs 

H dinP 
Analog Outputs 

Aout 
Pulsing Setpoints 

PutS 
Event Setpoints 

SetP 
Relay Operation 

rELo I-- 
Display Setup 

diSP I-- 
Selectable Options 

OPtS 
Access Control 

AccS 

Figure 3-1 Menu Structure 

Phase Rotation 

H PHAS 

Relay Status 

I 

Status Inputs 

SLIr) 

Counter 01 

Cnt.1 1 

Counter 02 

Cnt.2 

Counter 13 

Cnt.3 

Counter 14 

Cnt4 
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Chapter 4 Setup Menus 

NOTE Instrument setup can be performed directly on the front panel using the setup 
menus or via communications using PComTest communication software. PComTest is 
supplied with your Instrument and provides full setup capabilities for y our instrument For 
information on using PComTest, refer to the user documentation supplied with your 
instrument. 

Setup Display PComTest 

Basic 

CommUnication port 

User Selectable options 

Analog output 

Digital inputs + + ++ Recommended method 

Alarm/Event set points + + 

Pulsing output + + 

Pulse counter + + 

Assignable registers ++ 

Display ++ 

+ + 

44 + 

++ + 

+ + 

4.1 Basic Setup Menu 

3 CMG bASc 4 Mg 
This menu contains the basic configuration options which define the general 
operating characteristics of your instrument, such as wiring mode, input scales, 
the size of the RMS averaging buffer, etc. Table 4-1 lists the basic setup options, 
their code names and applicable ranges. 

Activate the middle window to scroll through the list of available options, and 
then activate the lower window to set the option value. 

bASc 

ConF 
4L-n 

To select and view a setup option: 

Pressisa-EcT) to activate the middle window 
Use the up/down arrow keys to scroll to the desired option. The current 
value for this option appears in the lower window. 

To change the value of the selected option: 

Press ISELECT/O make the lower window active. 
Press the u /down arrow keys to scroll to the desired value. 
Press ENTER to store the selected value, or press o quit the 
setup menu. 
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Table 4 -1 Basic Setup Options (» default setting) 

.w.,.-----0: ' 4:ie . . sles, .. NA. . _ :' '',..14:15..4$01. ':, 4,%, ,3., ,,- .. 
* 6 1 I I 1 4 WY Fa a fa ilnk.fitt '41%''' ''; 4' : " ' . a 414:4 0. C. . . . 

ConF Wiring mode 30P2 

4Ln3, 
. 

3dir2 

4LL3 

30P3 

3Ln3 

3LL3 

3-wire open delta using 2 CTs 
(2 element) 
4-wire Wye using 3 PTs (3 element), line to 
neutral voltage readings - 

3-wire direct connection using 2 CTs (2 
element) 
4-wire Wye using 3 PTs (3 element), line to 
line voltage readings 
3-wire open delta using 3 CTs 
(2% element) 
4-wire Wye using 2 PTs (2% element), line to 
neutral voltage readings 
4-wire Wye using 2 PTs (2% element), fine to 
line voltage readings 

Pt FT ratio 10-6,500.0 The phase potential transformer ratio 
Ct CT primary current 1-6,500A 

(5.) 
The primary rating of the phase current 
transformer 

d.P Power demand 1, 2, 5,10, 
period 15*, 20.30, 

60, E 

The length of the demand period for power 
demand calculations, in minutes. E= external 
synchronization CD 

n.dp Number of pciwer 1-15 
demand periods (1') 

The number of demand periods to be averaged 
for sliding window demands 
1 = block interval demand calculation 

AdP AmpereNolt 0-1800 s 
demand period (900') 

The length of the demand period for 
volt/ampere demand calculations 
0 = measuring peak current 

buF Averaging buffer 8* ,16,32 
size 

The number of measurements for RMS sliding 
averaging 

rSt Reset diS» , En 
enable/disable 

Protects all reset functions, both via the front 
panel or communications. 

Freq Nominal frequency 50, 60 Hz0 The nominal power utility frequency 
LoAd Maximum demand 0-6,500A 

load current (0*) 
The maximum demand load current used in 
TDD calculations (0 = CT primary current) 

0 When the power demand period is specified in minutes, synchronization of the demand 
interval can be made through communications (see the C191HM ASCII/Modbus 
Reference Guides) or via the front panel (see Section 4.11). If the power demand 
period is set to External Synchronization, an external synchronization pulse denoting 
the start of the next demand interval can be provided through a digital input or can be 
simulated by using the synchronization command sent via communications. 

(7) 60 Hz default for North America; elsewhere, default is 50Hz. 

NOTES 

1) The maximum value for CT PROAARY CURRENT x PT RATIO is 10,000,000. If this 
product is greater, power related values will be zeroed. 

2) Always specify WIRING MODE. PT RATIO and CT PRIMARY CURRENT prior to 
setting up alarm setpoints. otherwise the alarm /event setpoints which use these 
parameters will automatically be disabled. 
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4.2 Communications Port Setup Menu 
CHG irfsfre; 4 4 

This menu allows you to access the communications port options that the 
C191HM uses to communicate with a master computer. Table 4-2 lists the 
communications options, their code names and applicable choices. 

Activate the middle window to scroll through the list of available options, and 
then activate the lower window to set the option value. 

Port 

Port 

Prot 

=15 

To select and view a setup option: 

Press (sELeclo activate the middle window. 
Use the up/down arrow keys to scroll to the desired option. The option 
setting will appear in the lower window. 

To change the selected option: 

Press IsELEc-rito activate the lower window. 
Press the up/down arrow keys to scroll to the desired value. 
Press ( ENTER )to store the selected value or press o quit the setup 
menu. 

Table 4-2 Communications Options (* default setting) 
t.l.:. ,.5: Iv . 

..,.: 'Ir 1- . 1:t.01LC 
"LF AVIRPPIX 

Plot Communications 
protocol 

ASCII* 
rtu 

ASCII protocol 
Modbus RTU protocol 

Addr Address 0..99 ASCII 
1.-247 Modbus 

Powerrneter address 

bAud Baud rate 110 
300 
600 
1200 
2400 
4800 
9600* 
19.20 

110 baud 
300 baud 
600 baud 
1200 baud 
2400 baud 
4800 baud 
9600 baud 
19,200 baud 

dAtA Data format 7E 
8n* 
BE 

7 bits, even parity 
8 bits, no parity 
8 bits, even parity 

CPtb ASCII compatibility 
mode 

dish, En Disablesienables ASCII 
compatibility mode. For more 
information, see ASCII 
Communications Protocol 
Reference Guide 
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4.3 Digital Input Setup Menu 

9 CHG I M 4 dinP 4 
This menu is used to set up a digital input provided by the C191HM. 

The digital input can be configured as: 

- a status input to monitor external contact status, or 

- an external synchronization pulse input to receive an external 
synchronization pulse indicating the beginning of a new demand interval 
for power demand measurements. 

The setup menu is used for allocating an external synchronization pulse input If 
you do not allocate the digital input as an external synchronization input, it Is 
automatically configured as a status input 

To change the digital input allocation: 
Press(sEtEcT to activate the middle window. 
Use the up/down arrow keys to set the input allocation 
status. 
Press ( ENTER ) to store your new inputs allocation. 
Press rESC Ito leave the allocation unchanged or to quit 
the menu. 

External 
synchronization 
input 

'1' indicates that the input is allocated as the external synchronization pulse 
input; ''0" indicates that the input is allocated as the status input. 

NOTES 

1. A digital input configured as the status input can be monitored via the Status 
Information Menu (see Chapter 6) and communications. 

2. If the digital input has been allocated as the external synchronization pulse input, 
synchronization of the demand interval through communications is not available. 
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4.4 Analog Output Setup Menu 
[This section is relevant to instruments ordered with this option.] 

4 CHG 4 M 4 Aout 

This menu allows you to set up an output value and its zero and full scales for 
the internal analog output Table 4-3 explains the analog output setup options, 
and Table 4-4 lists alt measurement parameters that can be directed to analog 
output. 

Output parameter Zero-scale output Full-scale output 

To view the setup options for the analog output: 

Press SELECTh0 activate the middle window. 
Use the up/down arrow keys to scroll to the desired option. The value 
associated with this option is displayed in the lower window. 

To change the setup options for the selected channel: 

Press seLEcTito activate the lower window. 

Use the up/down arrow keys to scroll to the desired value. 

Press 
unchanged. 

"Press 

CENTER 

ENTER 

to store the selected value, or press naa to leave the value 

again to store the setup for the channel. 

To quit the setup without changes: 
From the middle or lower window, pres4Esc , 

To quit the menu: 
From the upper window, press pa or I ENTER 

NOTES 

1. Except for the signed power factor, the output scale is linear within the value range. 
The scale range will be inverted if the full scale specified is less than the zero scale. 

2. The output scale for the signed power factor is symmetrical with regard to ±1.0:0arx1 
is linear from -0 to -1.000, and from 1.000 to +0 (note that -1.000 +1.000). Negative 
power factor is output as [-1.000 minus measured value], and non-negative power 
factor is output as [ +1.000 minus measured value]. To define the entire range for 
power factor from -0 to +0, the scales would be specified as -0.000/0.000. 

3. Each time you select the output parameter for the analog channel, its zero and full 
scales are set by default to the lower and upper parameter limits, respectively. 
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Table 4-3 Analog Output Setup Options 

.C.:0'!ii: :::9fi,ti:#0-:4:-., v..:.;...t:: '4PIAttjakOW.e.:;14A:-.i;-::.,;: .!, ....- 

The output parameter for the analog output channel OutP Output parameter 
Lo Zero scale (0/4 mA) The reading of the parameter corresponding to a zero- 

scale current output 
Hi Full scale (1/20 mA) The reading of the parameter corresponding to a full-scale 

current output 
Table 4-4 Analog Output Parameters 

..:..;.:-4'. tin SO*, afRag :',-Mag. 7--exliWk, 
ta:i1.-..;,:al tl:. 474.=.;:y...tee,,..*;-....r.,,y4e;c1;;-4%..zycsrv4,......,,=,,,:: :.,.:;= 

nonE Output disabled 0 

..:7,...e.-...:-?;;;Mik.ftf411[01740.4.104III,410-AtstW,..0*NEF:: 
r. U 1 Voltage L1/L12 V/kV 
r. U2 Voltage L2/L23 V/kV 
r. U 3 Voltage L3/131 V/kV 
r. Cl Current L1 A 
r. . C2 Current L2 A 
r. C3 Current L3 A 
r. P Total kW kWRAN 
r. q Total kvar kvar/Mvar 
r S Total kVA kVA/MVA 
r. PF Total PF 
r. PF.LG Total PF lag 
r PF.Ld Total PF lead 
r. Fr Frequency (D Hz 

' 
0 to Vmax 
0 to Vmax 
0 to Vmax 
0 to Imax 
0 to !max 
0 to tmax 
-Pmax to Pm( 
-Pmax to Pmax 
0 to Pmax 
-0.000 to 0.000 
0 to 1.000 
0 to 1.000 
0 to 100.00 

''. 

1VietpgglY1040:001f.0..iite f.' -' "''''`.:: 
A U I Voltage L1/112 V/kV 
A U 2 Voltage L2/L23 V/kV 
A U3 Voltage 13/L31 VAN 
A Cl Current L1 A 
A C2 Current L2 A 
A C3 Current L3 A 
A P Total kW kWASAW 

A q Total kvar kvar/Mvar 
A S Total kVA kVA/MVA 
A PF Total PF 
A PF.LG Total PF lag 
A. PF.Ld Total PF lead 
A neU.0 Neutral current A 
A. Fr Frequency 0 Hz 

...,.....,. ,.. 

0 to Vmax 
0 to Vmax . 

0 to Vmax 
0 to !max 
0 to Imax 
0 to Imax 
-Pmax to Pmax 
-Pmax to Pmax 
0 to Pmax 
-0.000 to 0.000 
0 to 1.000 
0 to 1.000 
0 to !max 
0 to 100.00 

..1.. ', .Rt0:0,ent.g050;61..5.:;?:*;::.1:":.[ ...' -" '''-, :,::, 

Accd.P Accumulated kW demand kW/ MW 
Accd.S Accumulated kVA demand kVA/MVA 

' ''..' . 

0 to Pmax 
0 to Pmax 

!max (20% over-range) = 1.2 x CT primary current (A] 

Direct wiring (PT Ratio = 1): 

Vmax (690 V input option) = 828.0 V 
Vmax (120 V input option) = 144.0 V 
Pmax = (Imax x Vmax x 3) (kW x 0.0011© wiring modes 4Ln3, 3Ln3 
Pmax = (Imax x Vmax x 2) (kW x 0.001] @ wiring modes 4113, 30P2, 312, 30P3, 313 
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NOTE: Pmax_ls rounded to nearest whole kW-units. 

If Pmax is more than 9999.000 kW, it Is truncated to 9999.000 kW 

Wiring via PTs (PT Ratio > 1): 

Vmax (690 V input option) = 144 x PT Ratio M 
Vmax (120 V input option) =144 x Fr Ratio M 
Pmax = (Imax x Vmax x 3)/1000 [MWx 0.001] @ wiring modes 4Ln3, 3Ln3 
Pmax = (hex x Vmax x 2)/1000 [MW x 0.001] @ wiring modes 411.3, 30P2, 3c12, 3C=3,11.3 

NOTE: Pmax is rounded to nearest whole kW units. 

0 The actual frequency range is 45.00 - 65.00 Hz 

4.5 Pulsing Output Setup Menu 
-3P CHG -) -17;61:. -30 PuIS 4 

This menu allows you to program any of the eight relays provided by your 
C191HM instrument to output energy pulses. Relays #7 and #8 are especially 
recommended for use as pulsing relays because of their high endurance. 
Available pulsing parameters are listed in Table 4-5. 

rEL.1 

Ac.Ei 

1 

To select a pulse relay: 

Use the up/down arrow keys to scroll to the desired relay. The 
pulsing parameter assigned to the relay is displayed in the 
middle window, and the amount of unit-hours per pulse is 
displayed in the lower window. 

To change the pulse relay setup: 

Press (SELECIU jto activate the middle window. 
Use the up/down arrow keys to scroll to the desired output 
parameter. Selecting nonEdisables pulsing through this relay. 
Press (SELECT) to activate the lower window. 
Use the up/down arrow keys to set the amount of unit-hours 
per pulse. The available range is 1-9999. 
Press (ENTER ) to store the new setup, or press{ ESC )to quit the 
setup without changes. 

To quit the pulsing setup menu: 

From the upper window, pres4 ESC ) 

Table 4-5 Pulsing Output Parameters 

ENTER 

Kartittittr7-: 
nonE 
Ac.Ei 
Ac.EE 
rEEl 
rE.EE 
rE.Et 
AP.Et 

Output disabled 
Active energy import 
Active energy export 
Reactive energy import 
Reactive energy export 
Reactive energy total 
Apparent energy total 

kWh import (positive) 
kWh export (negative) 
kvarh import (inductive) 
kvarh export (capacitive) 
kvarh total (absolute) 
kVAh total 
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NOTES 

1. If your instrument is not equipped with the optional relay, then this setup parameter 
will not appear on the display. 

2. You will not be able to store your setup In the instrument if you assigned a parametr 
to relay output with a zero number of unit-hours per pulse. 

3. If a relay you allocated for pulsing has been manually operated or released, it reverts 
automatically to normal operation. 

4. If a relay you allocated for pulsing has been engaged by an alarm/event setpoint, the 
setpoint is automatically disabled. 

4.6 Alarm/Event Setpoints Setup Menu 

CHG 4 MM 4 SOP 

Your instrument provides 16 alarm/event setpoints that can monitor a wide 
variety of events; in turn, these events can be programmed to trigger specific 
actions. This menu is used to specify the events to be monitored by the 
setpoints, and actions to be triggered by those events. 

To program a setpoint, you might need to define up to six setup parameters 
which include: the setpoint trigger parameter, operate and release limits, optional 
operate and release delays, and the setpoint action. Table 4-6 explains the 
setpoint setup parameters. For the entire list of available triggers and setpoint 
actions, refer to Tables 4-7 and 4-8. 

Example: 

SP I 

1200 

MAUI 
OFF 

1100 

Trigger Setpoint 1 is set to monitor the real-time high current 
parameter on phase 1 (the trigger parameter). 

Operate limit 

The operate (On) and release (OFF) limits which 
determine setpoint operation are defined as 1200A 

/ 
Release limit 

and 1100A respectively. 

Operate delay ) 

} The delays before operation (On d) and release 
) (OFFd) are set at 5 seconds and 10 seconds 
} respectively. 

Release delay ) 
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Setpoint action The action to be triggered is operation of relay #1. 

To select a setpoint: 
Scroll to the desired setpoint using the up/down arrow keys. 

To view the setup options for the setpoint: 

Press (sELEclto activate the middle window. 
Use the up/down arrow keys to scroll to the desired setup option. The value 
associated with this option is displayed in the lower window. 

To change the selected setup option: 

Press (sELEclto activate the lower window. 
Use the up/down arrow keys to scroll to the desired value. 
Press ( ENTER Ito store the new value. 
Press pm to leave the value unchanged. 

To store your new setup for the setpoint 
From the middle window, presterrER I. 

To quit the setpoint setup without changes: 

From the middle window, pres 
To quit the setpoints setup menu: 

From the upper window, pres -Da or( ENTER ). 

NOTES 

1. If your instrument is not equipped with the optional relay, then 'these setup 
parameters will not appear on the display. 

2. When you enter the setpoints setup menu at the protected level, monitoring setpoints 
is temporarily suspended until you return to the main setup menu. 

3. Each time you select a new trigger parameter, the operate and release limits are set 
by default to zero. 

4. You will not be able to store your setpoint setup to the instrument if a setpoint action 
is directed to a relay allocated for pulsing. 

5. The setpoint action directed to a relay output can be overridden using commands 
sent via communications. A relay can be manually operated or released. When the 
relay reverts to normal operation, it is automatically returned under setpoint control. 
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Table 4-6 Setpoint Setup Op ions (middle window) 

igOde .:. 431#10tils,..:..;.., 
triG Trigger parameter The measurement parameter or signal to be monitored 

by the setpoint. 
On Operate limit The threshold at which the setpoint becomes operative. 
OFF . Release Emit The threshold at which the setpoint Is released (beoornes 

inoperative). 
On d Operate delay The time delay (0.1 second resolution) before operation 

when the operate condition is fulfilled. 
OFF d Release delay The time delay (0.1 second resolution) before release 

when the release condition is fulfilled. 
Act Setpoint action The action performed. when the setpoint is operative. 

Table 4-7 Setpoint Triggers (lower window, when middle window is triG) 
avalirissmatianarliiijaragiag.--WMartt .ilQr?'..N.70.4.. 
nonE Setpoint disabled 

get/P-7.0:=St 
'rOn 

Xuf "riLir4="eff.MSWV-Paer,--TM.M.Mgr.:',7.0:::';-..g 3; 

' . 

%s 
input 

tf 
Status input OFF 

Positive phase rotation reversal 0) 
Negative phase rotation reversal 0 

S 
St OFF 

POS.ro. 
NEG.ro. 

r. Hi. U 
r. Lo. U 
r. Hi. C 
r. Lo. C 
r. thd.0 
r. thd.0 
r. HFc. C 
r.' tdd.0 

Reali:One.W.,a1W.b.i.iZO............................`.1'.'::: '2' ::' -'::" ::.' ".1 
High voltage 6) V 0 tO Vrnax 
Low voltage 0 V 0 to Vmax 
High current A 0 to knax 
Low current A 0 to !max 
High voltage THD % 0 to 999.9 
High current THD % 0 to 999.9 
High K-factor % 1.0 to 999.9 
High current MD % 0 to 100.0 

.:.: 
r. ri.-r 
r. Lo.Fr 

30-14iff..0:CAAiROM.M.004-reftiOt* 
High frequency 0 
Low frequency 0 

.i':',":..:1.'7 ' 
Hz 
Hz 

''". :' ' 
0 to 100.06 
0 to 100.00 

A. Hid 
A. Hi.C2 
A Hi. C3 
A. Lo.C1 
A. Lo.C2 
A. Lo.C3 

r.-,-!: 

High current El- 
High current 12 
High current 13 
Low current L1 
Low current L2 
Low current 13 

r: .-:.:;-4;: 7: 

A 
A 
A 
A 
A 
A 

-.0 iri-linax 
0 to !max 
0 to !max 
0 to !max 
0 to lmax 
0 to tmax 

:)...:' ifz '=,:tr::: ,P:qtyAr.a.tely#Iii.p0.1:cigig liyi:g !Asa .frr,-T.i 

A. Hi. U ligh voltage 0 
A. Lo. U Low voltage 0 
A Hi. C High current 
A Lo. C Low current 

: ...i..--::,,.' 
V 
V 
A 
A 

0 to Vmax 
0 to Vmax 
0 to tmax 
0 to 'max 

A. Hi.P.i 
A Hi.P.E 
A. Hi.q.i 
A. Hi.q E 
A. Hi. S 
A. PF.LG 

,ft:OkaW.1.6.ta0".010.es: : ' 
High total kW import (positive) 
High total kW export (negative) 
High total kvar import (positive) 
High total kvar export (negative) 
High total kVA 
Low total PF Lag 

' 

kW 
kW 
kvar 
kvar 
kVA 

0 to Pmax 
0 to Pmax 
0 to Pmax 
0 to Pmax 
0 to Pmax 
0 to 1.000 
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C 

:i.;,.....''-:".4:',;E:Kr0,41Yi.4.0.6::i2:::,i2..,..,... : -.;. ...: . 
Range, 40: . . . .: .Wilit::... 

A. PF.Ld L toil! PF Lead 0 to 1.000 Low 
r':41.#.iiitglOYA.4111411165f,a).clf.tke.11.:4'g;.-- ..'; .1 't"...: .;-'.-. . ,' . ," : : . * ...... . : k neu.0 High neutral current .A 0 to Imax 

Ar Hi.Fr High frequency 0 Hz 0 to 100.00 

Ar Lo.Fr Low frequency 0 Hz 0 to 100.00 

Z-i.'.s.itlf?-4-13.11.ftP,:ti.iiPgefg4fa-Nt'.44W,P6W.V....:1;;T;;;;."?.-w:z-'.'1."".,::',`,... '..I.r2. ..'.r. 

Hi d.U1 High volt demand 1:1 m V o to Valax 
Hi d.U2 High volt demand L20) V 0 to Vmax 
Hi d.U3 High volt demand L3 (3) V 0 to Vmax 
Hi d. C1 High ampere demand L1 A 0 to Imax 
Hid. C2 High ampere demand L2 A 0 to Imax 
HI d. C3 High ampere demand L3 A 0 to Imax 
Hi d.P High block interval kW demand kW 0 to Pmax 
Hi d.S High block interval kVA demand kVA 0 to Pmax 
Hi Sd.P - High sliding window kW demand kW 0 to Pmax 
Hi Sd.S High sliding window kVA demand kVA 0 to Pmax 
Hi Ad.P High accumulated kW demand WV 0 to Pmax 
Hi Ad.S High accumulated kVA demand kVA 0 to Pmax 
Hi Pd.P High predicted sliding window kW demand kW 0 to Pmax 
Hi Pd.S High predicted sliding window kVA demand kVA 0 to Pmax 

: ' . .:.' .. ..' .; J119W-iY.!=4149.4470114f1icAU.S013...kit.401.011YPIOT*,' ..'-', :- '''" 7'. ''' 
Hd03.0 High voltage harmonic 1103 % 0 to 100.00 
Hd05.0 High voltage harmonic H05 % 0 to 100.00 

Hd39.0 High voltage harmonic H39 % 0 to 100.00 

V 1;::!=t;.-Y.ni:',MIA11.3.PAtiTilAttf.a.Tfif9.11j#Mligittigligiiiiikl.l.1.114.4.0Z.: f'..-:: - -- 1 :' .i - .',. 

Hd03.0 High current harmonic H03 % 0 to 100.00 
Hd05.0 High current harmonic H05 % 0 to 100.00 

1-1d39.0 High current harmonic H39 % 0 to 100.00 

For parameter limits, see notes to Table 4-4. 

O The setpoint is operated when the actual phase sequence does not match the indicated 
normal phase rotation. 

O The actual frequency range is 45.00 - 65.00 Hz. 

O When the 4LN3 or 3LN3 wiring mode is selected, the voltages will be line-to-neutral; for 
any other wiring mode, they will be rine-to-fine voltages. 

Chapter 4 Setup Menus 29 

C.. 

SP306 Patrick Lane Toowong SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Volume 2.4 OM Manual

Q-Pulse Id TMS1085 Active 10/12/2014 Page 51 of 98



Table 4-8 Setpoint Actions (lower window, when middle window is Act) 
viNds-c-rprili 
.f. !v-ii. 

Varl..V.,.r.;,.,MarIrati:.Q.: 
i..,....S!..,,.....vh.,,,,,sst: s: _. 4::-.,,,kl... ,!.. '..Vr.,-,.1::: _..e$,--.... 

NonE No action 0 
ALAr Assert local alarm 0 
rEL.1 Operate relay #1 0 
rEL.2 Operate relay #2 
iEL3 Operate relay #3 
rEL4 Operate relay #4 
rEL 5 Operate relay #5 
rEL45 Operate relay #6 
rEL 7 Operate relay #7 
rEL.8 Operate relay #8 
In.Cn.1 Increment counter #1 
In.Crt.2 Increment counter #2 
In.Cn.3 Increment counter #3 
In.Cn.3 Increment counter #3 
In.Cn.4 Increment counter #4 
ti.Cn.1 Count operating time using counter #1 ® 
tLCn. 1 Count operating time using counter #2 
ECn.1 Count operating time using counter #3 
ti.Cn.1 Count operating time using counter #4 

0 When a setpoint is operated, its status is always stored o the alarm status register 
even if no action is assigned to the setpoint The alarm status register can be polled 
and cleared through communications. 

O This action causes the.alarm LED on the front panel to blink that gives the user a local 
alarm indication. The alarm LED operates In latched mode, i.e., even if an alarm 
condition disappears, the alarm LED is still blinking until the user acknowledges the 
alarm from the front panel (see Section 5.1). An alarm LED can be operated from any 
number of setpoints using an OR scheme. 

O Alarm relays operate in unlatched mode. This means that a relay is operated while an 
alarm condition is present and is automatically released when an alarm condition 
disappears. Each relay can be operated from any number of setpoints using an OR 
scheme, i.e., a relay will be in operate state while either of the alarm conditions is still 
present. 

O This action converts a common event counter to the time counter which measures time 
at 0.1 hour resolution while the setpoint is in the operated state. Each time counter has 
a non-volatile shadow counter that counts time at 1-second resolution before the 
corresponding time counter is incremented. The time counters can be inspected via the 
Status Information Menu. They are labeled by an hour mark in the middle window. 
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4.7 Relay Operation Control Menu 
OMS) 3 CHG 4 ta-E3 r rELo 

This menu allows you to set the relay operation mode: non-failsafe or failsafe. 
Failsafe relay operation is the opposite of normal operation where relay contacts 
are closed when a relay is operated (activated), and are open when a relay is 
released (de-activated). In failsafe mode, an alarm is activated by a non- 
energized relay which will open in all cases when an alarm condition is present 
or an alarm setpoint is not operational either due to a loss of control power or 
due to corruption of the setpoint setup configuration. A failsafe relay is closed 
only if it is under setpoint control and no alarm conditions exist, or if it is manually 
operated via communications. 

rELo 

nor 

To select a rela 
Press SELECT to activate the middle window, and then use 
the up/down arrow keys to scroll to the desired relay. 

To chan e the relay operation mode: 
Press SELECT o activate the lower window. 
Use the up/down arrow keys to set the desired option. 
Select nor for normal (non-failsafe) relay operation, or 
select FSAFE for failsafe relay operation. 
Press (ENTER to store your new setting or press 
leave your previous setting unchanged. 

To quit the setup menu: 
From the middle window, press 1E3 or ENTER 

0:3 

NOTES 

1. You wil not be able to change the relay operation mode if a relay has been allocated 
for pulsing. 

2. When a failsafe relay is allocated for pulsing, it automatically reverts to normal 
operation. " 
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4.8 Display Setup Menu 
CHO 1 diSP 4 grEN 

This menu allows you to view and change display properties. Table 4-9 lists 
available options with their code names and applicable ranges. 

Table 4-9 Display Options (* default setting) 

:, - ' * 
B ., ':.. : j01" ' :' '4,;(2, s 1. ..ilit;t 4,. :4 W' TtrdiVK:','i: - 

UPdt Display update 0..1 - 10.0 s Defines interval between 
time (0.5)* display updates 

' 

diSP way 
0.5 i: 

Sat_ Auto scroll nonE* Disables/enables auto scroll 

2-15 s on common measurements 
display (main screen) and 
defines scroll interval 

diSP i..;.: 

LEM 
5 

diSP tEtn Auto return to diS., En Disables/enables auto return 
the main screen to the main screen after 30 

seconds of uninterrupted use 
rEtn ''.4 r.i. 

diS ...7: 

ch 
bAr Nominal load 0-6,500A Defines the nominal load 

current for LED (0 *) (100%) level for the bar 

bar graph graph display 
(0 = CT primary current) 

bAr ft 
50 :-. 

diSP Ph.P Phase powers diS., En Disables/enables display of 
display mode phase powers in common 

measurements (main 
screen) 

P .P 

diS 

Rind Fundamental diS*, En Disables/enables display of 
values display 
mode 

fundamental values in 
common measurements 
(main screen) 

di p . M 
BEM 
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To select a display option: 
PressEsELEctito activate the middle window, and then use the up/down arrow 
keys to scroll to the desired option. 

To change the display option: 

Press (sEt.Ec-r)o activate the lower window. 
Use the up/down arrow keys to set the desired option. 
Press ENTER to store your new setting or press( Ese)to leave your previous 
setting unchanged. 

To quit the display setup menu: 

From the middle window, presijal on ENTER ). 
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4.9 User Selectable Options Menu 
CHG 1 4 IR 4 OPtS 4 

This menu allows you to change options which relate to the instrument features 
and functionality. Table 4-10 lists all available options with their code names and 
applicable ranges. 

To select an option: 
PressSELECT) to activate the middle window, and then use the 
up/down arrow keys to scroll to the desired option. 

To change the selected option: 

Press SELECT) to activate the lower window. 
Use the up/down arrow keys to set the desired value. 
Press ENTER lo store your new setting or o leave the 
previous setting unchanged. 

To quit the display setup menu: 
'From the middle window, presiEsc) or{ ENTER 1 

OPtS 

P.cAL 

rEAc 

Table 4-10 User Selectable Options ( default setting) 

::;i2F,5'.-ri .,: ,;144 ri mite 
.4,...!,.,741.,,,,-,x i,titr,,,,.,,,,i.:7F,.. tikVit*t4 Veer:di gii-- 11 

e.....:::p....--x-y- r.*.'....--v:.inw4-inF.,:y-,.00*.I.,: t.: ,.. , . 

P.cAL Power calculation 
mode 0 

rEAc* 
nAct 

Using reactive power 
Using non-active power 

roll Energy roll value 0 10.E4 
10.E5 
10.E6 
10.E7 
10. Eir 

10,000 kWh 
100,000 kWh 
1,000,000 kWh 
10,000,000 kWh 
100,000,000 kWh 

Ph.En Phase energy 
measurements 

di S', En Enables/disables measurements of 
energies per phase 

0 Power calculation mode (P.cAL): 

Mode 1: Reactive power calculation (rEAc) 

Active power P and reactive power Q are measured directly and apparent power 

S= + 02 

Mode 2 Non-active power calculation (nAct) 

Active power is measured directly, apparent power S=Vx I (where V, I - rms 
voltage and currents) and non-active power N = d S2 -P2 

Mode 1 is recommended for electrical networks with low harmonic distortion (voltage 
THD < 5%, current THD < 10%); Mode 2 is recommended for all other cases. 
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e_Energy-roil-value-example: If-roll-value =-10.E4,-the energy-counter-contains 4 digits, 
i.e., energy is displayed up to 9 999 MWh (Mvarh, MVAh) with resolution 0.001 MWh. 

Rollover 
Value. 

Maximum Energy 
kWh (kvarh, kVAh) 

Maximum Display Reading 
MWh (Mvarh, MVAh) 

Display Resolution 
MWh (Mvarh, MVAh) 

10.E4 9,999 9.999 0.001 
10.E5 99,999 99.999 0.001 
10.E6 999,999 999.99 0.01 
10.E7 9,999,999 9,999.9 0.1 

10.E8 99,999,999 99,999 1 

The roll value may be changed In accordance with the average load of the power ine. 
For example, if average power is 400 kW and the counter must be reset every 3 
months (2160 hours), then energy during this period equals 864000 kWh (6 digits) and 
the roll value = 10.E6. 
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4.10 Access Control Menu 
3 I CHG ( -) NM 4 AccS 

This menu can be only accessed via the Setup Change Menu (CHG). It is used 
in order to: 

change the user password 
enable or disable password check 

To view an option setting: 

Press SELECT' to activate the middle window. 
Use the up/down arrow keys to scroll to the desired option (PASS or CtrL). 

Password Setting Password Protection Control 

WOE= 

8780 

=MID 
CtrL 

11111Z12-§ 

To change the password 
Press (SELECT)to activate the lower window. 
Use the up/down arrow keys to modify the password. The password can be 
up to four digits long. 
Press ( ENTER ) to store your new password, or re3 to leave the password 
unchanged. 

To enable/disable password checking: 

Press to activate the middle window, and then use the up/down 
arrow eys to move to the CtrL entry. 

Press raj o activate the lower window. 
Use the up/down arrow keys to change the password checking status:select 
OFF to disable password protection, or select On to enable password 
protection. 
Press (sEticl to store your new option, or o leave the option 
unchanged. 

To quit the setup menu: 
From the middle window, preslEscj or( ENTER 
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4.11 Reset/Synchronization Menu 

4 CHG 4 741,1reT 4 rSt 4 EM 
This menu allows you to reset to zero the accumulators and Min/Max registers in 
your instrument, and also to synchronize the power demand interval. The menu 
can be only accessed via the Setup Change Menu (CHG). If the reset is disabled 
from the Basic Setup Menu (see Section 4.1), you will not be able to enter this 
menu. 

The following designations are used in the menu to specify a data location to be 
affected: 

EnrG 
dnd 
P. dnd 
A.dnd 
Cnt 
Cnt 1 

CnL2 
CnL3 
CnL4 
Lo.Hi 
d.Snc 

Resets total accumulated energies 
Resets all total maximum demands 

Resets total power maximum demands 

Resets volt/ampere maximum demands 

Resets all event/time counters 
Resets counter # 1 

Resets counter # 2 

Resets counter # 3 

Resets counter # 4 

Resets Min/Max registers (does not affect maximum demands) 
Provides synchronization of the power demand interval (see NOTES below) 

To reset the desired locations: 
Press to activate the middle window, and then use 
the up/ own arrow keys to scroll to the desired data location 
entry. 
Press SELECT to activate the lower window. 
Press and hold ENTER for about 5 seconds until the do label 
Is replaced with done, and then release the key. You will return 
to the middle window. 

SELECT 

Press a 13 to quit the menu. 

NOTES: 

1. If the CHG menu is not secured by a password, fast reset of the Min/Max registers, 
maximum demands and energies can be done from the data display mode (see Section 
5.1) and counters from the Status Information Menu (see Section 6.1) without entering 
the reset menu. 

2. If you select the d.Snc entry, take into consideration the following: 

- Synchronization of the instrument's internal timer requires that the power demand 
period be specified in minutes (see Section 4.1, Basic Setup Options). If more than 30 
seconds- pass from the beginning of the current demand interval, the new demand 
interval starts immediately; otherwise synchronization is delayed until the next demand 
interval. 

Synchronization occurs exactly 5 seconds from the time you first presstdrifER 
while you hold the key. 
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. - D. I o . 

5.1 Navigating in the Display Mode 
The front panel has a simple interface that allows you to display numerous 
measurement parameters in up to 45 display pages. For easier reading, the 
parameters are divided into three groups, each accessible by a designated key. 
These are: 

Common measurements no selection key 
Min/Max measurements selected by the IMAX/PAIN1 key 

Total Harmonic measurements selected by the ( HiESC 1 key 

individual Harmonics measurements selected by the HIESC key 
Energy measurements selected by the ENERGY] key 

The up/down arrow keys are used as follows in the Display Mode: 

Scrolls through. the pages downward (forward) 

Scrolls through the pages upward (backward) 

Returns to the first page within current measurement group 

When pressed for 5 seconds, clears the alarm LED 

I 
t I 

1 O 

Load bar graph - 
indicates % 
current load 

round LEDs - 
indicate 

measurement 
group 

arrow LEDs- 
indicate measured 
parameter 

The front panel display is updated approximately twice per second: you can 
adjust the display update rate via the Display Setup Menu (see Section 4.8). ' 

Table 5-1 lists all displayed parameters and their LED indicators. 
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Load Bar Graph 

The load bar graph displays the amount, in percent, of the current load with 
respect to user-defined nominal load current. The highest current measured by 
the C191HM is divided by the nominal load current as defined in the Display 
Setup Menu (see Section 4.8) and expressed as a percent by the LEDs (40% to 
110%) which are lit. For example, if all LEDs up to and including 90% are lit, this 
means that the load is 90% of the nominal load current. If the nominal load 
current is set to 0, it is taken from the CT primary current setup. 

Alarm LED 
The blinking Alarm LED gives you an alarm indication. It is controlled by the 
alarm/event setpoints (see Section 4.6) and operates in latched mode. Even if 
alarm conditions are no longer present, the alarm LED will continue to blink. To 
clear the alarm LED, press the up/down arrow keys simultaneously for 5 
seconds. 

Auto Scroll 
If display Auto Scroll option is enabled (see Section 4.8), the common 
measurements display (main screen) will scroll automatically after 30 seconds of 
uninterrupted use. 

To stop auto scrolling at the current page, press either arrow key. 

Auto Return to the Main Screen 

If display Auto Return option is enabled (see Section 4.8), the display will 
automatically return to the main screen from any other measurement screen after 
30 seconds of uninterrupted use. 

Fast Reset of Accumulated Data 

When changing data via the front panel is not secured by a password, you can 
reset the Min/Max registers, maximum demands and energies from the display 
mode without entering the reset menu. 

NOTES 

1. The common measurements display does not have a designated indicator LED. if no 
indicator LED is It up below the display, this means that the common rreasurement 
parameters are being displayed at this time. To return to the common measurements 
from another group, press the illuminated key until it goes out 

2. When you move to another measurement group, the instrument stores your last 
location; when you return to the previous group, the instrument restores the last page. 
At power up, the instrument always returns to the common measurements group and 
shows you the last page that was displayed prior to loss of power. 

Selecting a Display Page 
Press the down/up arrow keys to scroll through display pages. 
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Selecting Common Measurements 
Press the key pointed to by the illuminated round LED below the front panel 
display. If no LED is lit up, this means that the front panel displays the 
common measurements parameters. 

Selecting Min/Max Measurements 
Press the kwumIN) key. Use the up/down arrow keys to scroll through 
Min/Max measurements. 

Selecting Total Harmonic Measurements 
Press the HJESC key until the THDITDD LED is illuminated. Use the 
up/down arrow keys to scroll through the different harmonic parameters. 

Selecting Individual Voltage Harmonics Measurements 

Press the HrESC key until the HARMONICS LED is illuminated and volts 
LEDs at the ng t are lit. Use the up/down arrow keys to scroll through the 
different harmonics readings. 

Selecting Individual Current Harmonics Measurements 
Press the HrESC key until the HARMONICS LED is illuminated and amps 
LEDs at the g t are lit. Use the up/down arrow keys to scroll through the 
different harmonics readings. 

Selecting Energy Measurements 
Press the (ENERGY 'key. Use the up/down arrow keys to scroll through the 
different energy readings. 

Fast Reset of Accumulated Data 
Select a display page where the data you want to reset is displayed. To reset: 

Min/Max log registers: select a Min/Alex page from the Min/Max 
measurements display (where a MAX or MIN round LED is illuminated). 

Ampere and volt maximum demands: select the ampere or volt maximum 
demand page from the Min/Max measurements display (where a MAX 
DMD LED is illuminated, and volts or amps LEDs at the right are lit). 

Power maximum demands: select the power maximum demand page from 
the Min/Max measurements display (where a MAX DMD LED is illuminated, 
and kVA/MVA and kW/MW LEDs at the right are lit). 

Total and phase energies: select the energy measurements display. 

While holding the sELEcT)key, press and hold 
The displayed data is reset to zero. 

ENTER for about 5 seconds. 
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5.2 Data Display Formats 
Table 5-1 specifies all front panel local displays available in the display mode. 
The display windows are labeled in the table as follows: 1 = upper window, 2 = 
middle window, 3 = lower window. 
Table 5-1 Displayed Parameters 
gaiiMinM' i, NI at 'Ic.,4,4, .,,,,, 5-.AArg.tki--4,0 ,:, . .rgolaipt,=,-*-zuniorf.., 

Tittl-...i4,!, 4L-.7*0,..dit-alw.,.:14*.:_:!,,.,./4;.,3-1.f;60.R,:......,,,,. . -.' tgaatig:,4 
r,-,.*.*A.. myrkiwne,,:-:v .- ..:. 1.11p..mtiaanno-A§,olx-rogeamz.~5,vm?1 

1 1 V1N1-2 Voltage L12 4 V/kV 
1 2 V2N2-3 Voltage L23 4 V/kV 
1 3 V3N3-1 L. Voltage L31 4 V/kV 

2 1 V1N1-2 Voltage L1 0 4 V/kV 
2 2 V2N2-3 Voltage L2 0 4 V/kV 
2 3 V3N3-1 P. Voltage 13 0 4 V/kV 

3 1 Al Current Li 4 A 
3 2 A2 Current L2 4 A 
3 3 A3 Current L3 4 A 

4 1 kVA Total kVA 4 kVA/MVA 
4 2 PF Total poWer factor 4 
4 ' 3 kW Total kW 4 kW/MW 

5 1 A hIEUT Neutral current 4 A 
5 2 Hz. Frequency 4 Hz 
5 3 kvar Total kvar 4 kvar/Mvar 

6 1 Ph.L1 e Label 
6 2 PF Power factor Ll 4 
6 3 kW kW L1 4 kW/MW 

7 1 kVA kVA Li 4 kVA/MVA 
7 2 Phil 0 Label 
7 3 kvar kvar L1 4 kvar/Mvar 

8 1 Ph.L2 ® Label 
8 2 PF Power factor L2 4 
8 3 kW kW L2 4 kW/MW 

9 1 kVA kVA L2 4 kVA/MVA 
9 2 Ph.L2 0 Label 
9 3 kvar kvar L2 4 kvar/Mvar 

10 1 Ph.L3 ® Label 
10 . 2 ' PF Power factor L3 
10 3 kW kW L3 4 kW/MVV 

11 1 kVA kVA L3 4 kVA/MVA 
11 2 Ph.L3 0 Label 
11 3 kvar kvar L3 4 kvar/Mvar 

12 1 1101 (Fundamental harmonic) Label 
12 2 PF H01 total power factor 4 
12 3 kW H01 total kW 4 kW/MW 

13 1 " H1.L1 ® Label 
13 2 PF H01 power factor L1 4 
13 3 kW H01 kW L1 4 kWJMW 
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glatittYytfidipir-,,,Vridig.,4M41.7,11M00.0t ' kceippn12.: 

61'4;:,i,isria0kUtar-:: UP Sin"1:....,:f4".a..., -.34.42&,UW4n:i ' 

I:10c -,,-.91.0t_,,,I.D..i..:,,,, 

f,c..i'?..:!.:. ::,:::!:..f.:,-;1,.. .'1 

14 1 H1.L2 0 . Label 
14 2 PF 1101 power factor L2 4 
14 3 kW HCrl kW L2 4 kWR&V 

15 1 H1.13 kto Label 
. 15 2 PF H01 power factor 1.3 4 

15 3 kW 1101 kW L3 4 kW/MW 

16 1 U.Unb Label 
16 3 Voltage unbalance 4 % 

17 1 C.Unb Label 
17 3 Current unbalance 4 % . 

L , . :,..,-4;:c 

1 1 V1N1-2 Min. real-time voltage11/112 45) 4 VIkV 
1 2 V2/V2-3 Min. real-time voltage L2/123 6 4 V/kV . 

1 3 V3N3-1 Min. real-time voltage L3/L31 6 4 VfxV 

2 1 Al Min. real-time current LI 4 A 
2. 2 A2 Min. real-tine current 12 - 4 A 
2 3 A3 Min. real-tine current 13 4 A 

3 1 kVA Min. real-time total kVA 4 kVAIMVA 
3 2 PF, Min. real-time total power factor 4 
3 3 kW Min. real-time total kW 4 kW/IV1N 

4 1 A NE1JT Min. real-time neutral current 4 A 
4 - 2 Hz Min. real-time frequency 4 Hz 
4 3 kvar Min. real-time total kvar 4 kvar/Mvar 

5 1 V1N1-2 Max. real-time voltage 1111128) 4 V/kV 
5 2 V2N2-3 Max. real-time voltage 12/L23 0 4 V/kV 
5 3 V3N3-1 Max. real-time voltage 13/131 40 4 V/kV 

6 . 1 Al Max. real-time current 1.1 4 A 
6 2 A2 Max. real-time current L2 4 A 
6 3 A3 Max. real-time current 13 4 A 

7 1 kVA Max. real-time total WA 4 kVAIMVA 
7 2 PF Max. real-time total power factor 4 
7 3 kW Max. real-time total kW 4 kW/MW 

8 1 A NEUT Max. real-time neutral current 4 A 
8 2 Hz Max. real-time frequency 4 Hz 
8 3. kvar Max. real-time total kvar 4 kvar/Mvar Mir. 
9 1 V1 Max volt demand Ll/L12 6 4 V/kV 
9 2 V2 Max volt demand 1211236) 4 V/kV 
9 3 V3 Max. volt demand L3/131 6 4 VIkV 

10 1 Al Max ampere demand Li 4 A 
10 2 A2 Max. ampere demand U 4 A 
10 3 A3 Max. ampere demand L3 4 A 

11 1 kVA Max. sliding window kVA demand 4 kVA/MVA 
11 2 PF Power factor at max. kVA demand 4 
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ipage":4Wr)rIOOrglikat9Ti,;* rArrY)14Y' :--4.91:gits?,._.., nit 
. .a 

;.....-, 

11 3 kW Max. sliding window kW demand 4 kW/MW 

'f,'7...T -..17:;S:4; f:'-',Ijkii#,:.'3;:-PA.MO;glir:91011.4-010N.M.0-70:0#01--0PW;21 
" ' - 

.4Th.PIIP.P:( 
1 1 V1N1-2 Voltage THD L1/1.12 4 % 
1 2 V2N2-3 Voltage THD L2/1.23 4 % 
1 3 V3N3-1 thd. Voltage THD L3 . 4 % 

2 1 Al Current-n-1D Ll 4 % 
2 2 A2 Current THD L2 4 % 
2 3 A3 thd. Current THDL3 4 % 

3 1 Al Current IUD Ll 4 % 
3 2 A2 Current TDD 12 4 % 
3 3 A3 tdd. Current TDD L3 4 % 

4 1 Al Current K-Factor Ll 4 
4 2 A2 Current K-Factor L2 4 
4 3 A3 HF. Current K-Factor L3 4 

- . -',..'''f:0',111-COY:104.0120N.k.44.§01#01-010;',OPA,H3*..`"" 
;101000.i110,3: 

, 

1 1 V1N1-2 Voltage harmonic H03 L1/1.12 4 % 
1 2 V2N2-3 Voltage harmonic H03 12/123 4 % 
1 3 V3/V3-1 03H Voltage harmonic H03 L3 4 % 

20 1 V1N1-2 Voltage harmonic H39 Ll/L12 4 % ' 

20 2 V2N2-3 Voltage harmonic H39 L2/L23 4 % 
20 3 V3N3-1 39H Voltage harmonic H39 L3 4 % 

'' it;W;a::'::- _hijiblicl.0#1.0101CATOOti#76110:nles14034139", ..- 
-AINVilig.A. _ . 

1 1 Al Current harmonic1103 Ll 4 % 
1. 2 A2 Current harmonic 1103 L.2 4 % 
1 3 A3 03H Current harmonic1103 L3 4 % 

... 

20 1 Al Current harmonic H39 Ll 4 % 
20 2 A2 Current harmonic H39 L2 4 % 
20 3 A3 391i Current harmonic H39 L3 4 % 

" ' ' --'''".',':.:',':*,-,:',Xle..:::.4..;,V.:,N,I;;;;:-.K0.1111T,i1.q.rDIP-.9;4:.'4'''''''': ' '. -- 

.. . . 

1. 1 MWh Ac.En. Label 
1 2 IP. Label 
1 3 MVO) import 5 MWh 

2 1 Mvarh rE.En. Label 
2 2 IP. Label 
2 3 Mvarh import 5 Mvarh 

3 1 MVAh AP.En. Label 
3 3 MVAh 5 MVAh 

4 1 MWh Ac.En. Label 
4 2 EP. ' Label 
4 3 MWh export 5 MWh 
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lit ge 'i;Ly,.V ittiOVIdlAlleatql*q..- P et it ''' ;1- i-,. i i 

;;;;:. ei.-,;1' -...:p. 4fai;Mt6414i4 F.,-. 1.4. tc l.L- 

*Ninit:,.. " - 

... 

5 1 Mvarh rE.En. Label 
5 2 EP. Label 
5 3 Mvarh export 5 Mvarh 

-"''...='!.'...,.,.'i?k*,r.":Mlb-02.0.:e.).§.1.0W.W.',:i-f':'.i;?:::'..'::::-7.:...fvf.7.:.:i:-,; 
6 1 MWh Ac.En. . Label 
6 2 IP.L1 Label 
6 3 MVVh import L1 5 MWh 

7 1 Mvarh rEEn. Label 
7 2 IP.L1 Label 
7 3 Mvarh import L1 5 Mvarh r 
8 1 MVAh AP.En. Label 
8 2 L1 Label 
8 3 MVAh Lt 5 MVAh 

9 1 MWh Ac_En. Label 
9 2 IP.L2 Label 
9 ' 3 MV1/h import L2 5 MWh 

10 1 Mvarh rEEn. Label 
10 2 IP.L2 Label 
10 3 Mvarh import L2 5 Mvarh 

11 1 MVAh AP.En. Label 
11 2 L2 Label 
11 3 MVAh L2 5 MVAh 

12 1 MWh Ac.En. Label 
12 2 IP.L3 Label 
12 3 MWh import L3 5 MWh 

13 1 Mvarh rE.En. Label 
13 2 1P.L3 Label 
13 3 Mvarh import L3 5 Mvarh 

14 1 MVAh AP.En. Label 
14 2 L3 Label 
14 3 MVAh L3 5 MVAh 

0 Display readings for all electrical quantities except Min/Max log and energies are 
sliding average values. 

O When using direct wiring (PT Ratio = 1), voltages are displayed in 0.1 V units, currents 
in 0.01 A units, and powers in 0.001 kW/kvar/kVA units. For wiring via PTs (PT Ratio > 
1), voltages are displayed in 1V units, currents in 0.01 A units, and powers in 0.001 
MW/Mvar/MVA units. When the value width is over the window resolution, the right 
most digits are truncated 

O By default, the maximum range for energy readings is 99,999,999 MVVh/Mvarh/MVAh. 
Beyond this value, the reading will roll over to zero. When the energy reading exceeds 
the window resolution, the right-most digits are truncated. To avoid truncation, you can 
change the energy roll value to lower limit via the User Selectable Options menu (see 
Section 4.9). Negative (exported) energy readings are displayed without a sign. 

® Per phase power and power factor readings are displayed only in 4LN3/4LL3 and 
3LN3/3LL3 wiring modes (see Section 4.1) if the phase powers display is enabled in 

the Display Setup menu (see Section 4.8). 
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0 Phase energy readings aradisplayed only in 4LN3/4L13-and 31:113/3U.3 wiring mode's 
if they are enabled in the User Selectable Options menu (see Section 4.9). 

0 When the 4LN3 or 3LN3 wiring mode is selected, the voltages will be Ilne-to-neutrat for 
any other wiring mode, they will be fine-to-line voltages. 

0 Displayed only in the 4LN3 or 3LN3 wiring mode. 

5.3 Self-Test Diagnostics Display 
The C1911-1M periodically performs self-test diagnostics during operation. If the 
instrument fails the test, it discards the last measurement results, and an error 
code is displayed for one second on all LEDs. Error codes are listed in Table 5-2. 
Code '8' indicates normal operation. 

Frequent failures may be the result of excessive electrical noise in the region of 
the instrument. If the instrument continuously resets itself, contact your local 
distributor. 

Table 5-2 Self-Test Diagnostic Codes 

A.C*10A9-09 
1 ROM error 

2 RAM error 
3 Watch dog timer reset 

4 Sampling failure 
5 Out of control trap 
7 Timing failure 
8 Normal power up 

9 External reset (warm restart) 

NOTE 

The C191HM provides a self-check alarm register accessible through communications that 
indicates possible problems with instrument hardware or setup configuration. The hardware 
problems are indicated by the appropriate bits which are set whenever the instrument fails self -test 
diagnostics or in the event of loss of power. The setup configuration problems are indicated by the 
dedicated bit which is set when either configuration register is corrupted. In this event, your 
instrument will use the default configuration: For more information on the self-check alarm register, 
refer to the communications reference guides shipped with your instrument. 

Chapter 5 Data Display 45 

SP306 Patrick Lane Toowong SPS Redirection of Heroes Ave SPS Mechanical and Electrical Fitout and Commissioning Volume 2.4 OM Manual

Q-Pulse Id TMS1085 Active 10/12/2014 Page 67 of 98



 

Through the Status Information Menu (StA), it is possible to view the status of various 
instrument features. 

6.1 The Status Information Menu 

IM) StA 3 EN 
To enter the Status Information Menu: 

From the display mode, pres4 SELECT jto enter the Primary Selection Menu. 
Press SELECT Ito activate the StA window. 
Press 

To select a display page: 
Press the up/down arrow keys to scroll through the display pages. 

To quit the menu and return to the display mode: 

ENTER. 

Press Ea or ENTER .) 

Front Panel Display 
When you are in the Status Information Menu, the front panel display is updated 
approximately four times per second and shows you a wide variety of status 
information that you can review by scrolling through display pages. 

The status parameters are designated by the abbreviated labels in the upper 
and/or middle window. The upper window flashes, indicating that you are in the 
menu display. 

Fast Reset of Counters 
When changing data via the front panel is not secured by a password, you can 
reset the counters from the Status Information Menu display without entering the 
reset menu: 

Select a display page where the counter you want to reset is displayed. 

While holding the SELECT key, press and hold I ENTER ifor about 5 seconds. 
The displayed data is reset to zero. 

6.2 Status Display Formats 
Table 6-1 lists all the displays available from the Status Information Menu. The 
display windows are labeled in the table as follows: 1 = upper window, 2 = 
middle window, 3 = lower window. 
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Table 6-1 Status Information Display 
ileajti.czyviod,i5j.ideaon4V),Kate4Ri.e.0.0iiiiiti.r.UZ,VanaAPIgit*:: unit..A 

1 1 PHAS Label 
1 2 rOt Label 
1 3 Phase rotation sequence (POS/NEG/ERR) 4 

2 1 rH.. Label 
2 2 . Relay #1 - #4 status . 4 
2 3 Relay #5 - #8 status 4 

3 1 St In Label 
3 3 Status input 1 

4 1 Cnt.1 Label 
4 3 Counter #1 5 

5 1 Cnt2 Label 
5 3 Counter #2 5 

6 1 Cnt3 Label 
6 3 Counter #3 5 

7 1 Cnt4 , Label 
7 3 Counter #4 5 
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Appendix: Technical Specifications 
Input and Output Ratings 

3 galvanically 690 V: 
isolated voltage (standard) 
inputs 

120 V: 
(optional) 

DIRECT INPUT (690V line-to-line voltage and 400V line- 
to-neutral) Burden: <0.5 VA 
INPUT USING PT Burden: <0.15 VA 
INPUT USING PT (120V line -to-tine voltage) 
Burden: <0.1 VA 

3 galvanically 5 A: 
isolated current (standard) 
inputs 

1 A: 
(optional) 

INPUT VIA CT with 5A secondary output Burden: <0.1 
VA 
Overload withstand: 10A RMS continuous, 250A RMS for 
1 second 
INPUT VIA CT with 1A secondary output Burden: <0.02 
VA 
Overload withstand: 2A RMS continuous, 50A RMS for 1 

second 
Voltage and current input 
terminals 

UL recognized Screws: Brass, M4 
Maximum wire section: 2.5 mm2 (12 AWG) 

Optically isolated 
communication port 

EtA RS-485 or RS-232 standard (factory set) 
Maximum wire section: 1.5 mm2 (14 AWG) 

Relay outputs 

. 

5 relays rated at 5A, 250 V AC / 5A, 30 V DC / 
0.5A, 110 V DC 2 contacts (SPST Form A) 

1 relay rated at 5A, 250 V AC / 5A, 30 V DC / 
0.5A, 110 V DC 3 contacts (SPDT Form C) 

2 relays rated at 3A, 250 V AC / 3A, 30 V DC / 
0.5A, 110 V DC 2 contacts (SPST Form A) 

Maximum wire section: 1.5 mm2 (16 AWG) 
Analog output (optional) 

4-20 mA 
0-20 mA 

Accuracy 0.5%, Non-linearity 0.2% 
Load up to 510 Ohm 
24V DC external power supply required 

Status input Dry contact for external synchronization or monitoring 

Display 3 windows high-brightness seven-segment digit LEDs 
3 color LED bar graph 40-110% 

Power Supply 
Galvanically isolated power 
supply (factory set) 
120&230V AC / 120&220 V DC 
12 V DC 
24 V. DC 
48 V DC 

85 - 265V AC 50/60 Hz and 88- 290V DC 10 W 
9.6 -19 V DC 
19 - 37 V DC 
37 - 72 V DC 
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Environmental Conditions 
Operating temperature -20°C to +60°C (-4°F to +140°F) 

Storage temperature -25°C to +80°C (-13°F to +176 °F) 

Humidity 0 to 95% non-condensing 

Construction 
instrument body Case enclosure: flame resistant ABS & Polycarbonate Blend 

Dimensions: 144 x 144 x 86 mm ( 5.67 x 5.67 x 3.39 ") 

Mounting: 136 x 136 mm square cut-out (DIN 43700) 

Instrument weight 0.9 kg (2.04 lb.) 

Standards Compliance 
UL File # El 29258 Pending 

CE: 
EMC: 89/336/EEC as amended by 92/31/EEC and 93/68/EEC 
LVD: 72/23/EEC as amended by 93/68/EEC and 93/465/EEC 

Harmonized standards to which conformity is declared: 
EN55011:1991; EN50082-1:1992; EN61010-1:1993; A2/1995 

Installation Category II, Pollution Degree 2 
EN50081-2:994 EMC Generic Emission Standard industrial Environment 
EN50082-2:1995 EMC Generic Immunity Standard - Industrial Environment 
EN55022: 1994 Class A 
EN61000-4-2: 1995 Electrostatic Discharge 
EN61000-4-4: 1995 Electrical Fast Transient 
EN61000-4-8: 1993 Power Frequency Magnetic Field 
ENV50140: 1993 Radio Frequency Electromagnetic Field, Amplitude Modulated 
ENV50204: 1995 (200Hz) Radio Frequency Electromagnetic Field, Pulse 

Modulated 
ENV50141: 1993 Radio Frequency Common Mode, Amplitude Modulated 

ANSI C37.90.1: 1989 Surge Withstand Capability 
ANSI IEEE C62.41-1991 Surge Voltages in Low-Voltage AC Power Circuits 
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Measurement Specifications 

Parameter Full scale 
120Vx Fr 
@ 120Vor 

400Vx PT 
@ 690V 

For Ln reading 
and for 
30P2f30P3 
wiring modes 

Accuracy, % Range Display resolution (%Rdg) CD 

9.ranqe 
Direct wiring 03T=1): 
0.1 V@ 0.1V to 999.9 V 

Wiring ring via PTs (PT>1): 
0.001 kV@ 0.001kV to 9.999 kV 
50.1% @ 10.00 kV to 999.0 kV 

Starling voltage 1.5% FS 

Rdg FS 
0.25 

Conditions 
10% to 120% FS 

, 

0 to 999,000 V Voltage 

208Vx Fr 
© 120;3r 

690Vx PT 
@ 690V 

For LL reading 
except 
30P2/30P3 
w king modes 

Line current CT PRIMARY CURRENT 0.25 2% to 120% FS 0 to 9999 A 0.01 A@ 0.01A to 99.99 A 
50.1% @ 100.0 A to 9999A 
Starting current 0.5% FS 

Active power 0.36xPNCT© 120V input 0.5 p9 k 0.5 0) -2,000,000 to Direct wiring (PT=1): 
1.2xFTxCT © 690V input +2,000,000 kW 0.001 kW @ 0.001kW to 9.999 kW 

Wiring via PTs (PT>1): 
0.001 MW @ 0.001MW to 9.999 MW 
50.1% @ 10.00 MW to 2000 MW 1 

Reactive power 0.36x171-xCT@ 120V input "0.5 1P95 0.9 CD -2,000,000 to Direct wiring (PT=1): 
1.2xPNCT Cal 690V input +2,000,000 kvar 0.001 kvar @ 0.001kvar to 9.999 Wiar 

Wiring via PTs (PT>1): 
0.001 Mvar @ 0.001Mvar to 9.999 Mvar 
50.1% @ 10.00 Mvar to 2000 Mvar 

Apparent power 0.36x17xCT © 120V Input 0.5 1119 2 0.5 CD 0 to Direct wiring (PT=1): 
1 

1.2xFTxCT @ 690V input 2,000,000 kVA 0.001 kVA © 0.001kVA to 9.999 kVA 
Wiring via PTs (PT>1): 
0.001 MVA @ 0.001MVA to 9.999 MVA 
50.1% @ 10.00 MVA to 2000 MVA 

Power factor 1 1 IPFI 2 0.5, 
I 2 10% FSI 

-0.999 to +1.000 0.001 

Frequency 0.1 45.00 to 65.00 Hz 0.01 Hz 
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a. 

Parameter Full scale 
Accuracy, % Range Display resolution (%Rdg) 0 

@ range 
. 

Rdg FS Conditions 
Neutral (unbalanced) 
current 

CT PRIMARY CURRENT - 0.5 2% to 120% FS 0 to 9999 A 0.01 A @ 0.01A to 99.99 A 
s0.1% @ 100.0 A to 9999 A 
Starting current 0.5% FS 

Ampere demand same as for current 
KW demand (block & sliding) same as for kW 
KVA demand (block & sliding ) same as for kVA 
Total Harmonic 
Distortion 
THD U (I), % Ul (Ii) 

999.9 1.5 0.2 a OA% FS, 
U (I) a 10% FSU 

(FSI) 

0 to 999.9 0.1 

Total Demand 
Distortion 
TOD (I), % 

100 1.5 z 1% FS, ' 

I a 10% FS! 

0 to 100 0.1 

' 

Active energy 
Import & Export 

according to power 
accuracy CD 

0 to 99,999 MWh 1 kWh @ 1 to 99,999 kWh 
10 kWh © 100 to 999.99 MWh 
100 kWh @ 1,000 to 9,999.9 MWh 
1MVrn © 10,000 to 99,999 MWh 

Reactive energy 
Import & Export 

according to power 
accuracya) 

0 to 99,999 Mvarh 1 kvarh (g 1 to 99,999 kvarh 
10 kvarh © 100 to 999.99 Mvarh 
100 kvarh © 1,000 to 9,999.9 Mvarh 
1Mvarh © 10,000 to 99,999 Mvarh 

Apparent energy according to power 
accuracya) 

0 to 99,999 MVAh 1 kVAh @ 1 to 99,999 kVAh 
10 kVAh @ 100 to 999.99 MVAh 
100 kVAh (gL 1,000 to 9,999.9 MVAh 
1MVAh © 10,000 to 99.999 MVAh 

= external potential transformer ratio CT, CT Prima rrent = primary current rating of external current transformer 
FSU = voltage full scale FSI = current full scale Ui = voltage fundamental Li = current fundamental 

0 (g1 10% to 120% of voltage FS and 2% to 120% of current FS a) Higher resolution is achievable via communications 
a) Where the current is > 10% FS, the energy accuracy is better than 1.5% Rdg. 

Additional Notes 
1. Accuracy is expressed as ± (percentage of reading + percentage of full scale) ± 1 digit. This does not include inaccuracies Introduced by the 

user's potential and current transformers. 
2. Specifications assume: voltage and current wave forms with THD s 5% for kvar, kVA and PF; reference operating temperature: 20 - 26°C. 
3. Ordinary measurement error is considerably less than the specified accuracy which indicates maximum error. 

Appendix: Technical Specifications 51 
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A 
accuracy, 51 
active energy, 3, 51 
active power, 3. 4, 34, 50 
alarms, 13 
ampere demand, 20, 29, 42 
analog output, 2; 5, 8, 14, 23, 24 
analog outputs, 20 

basic setup, 19 
burden. 48 

B 

C 
communications, 51 
CT, 1, 2, 9, 20, 24, 32, 39, 48, 50, 51 
CT PRIMARY CURRENT, 20, 50, 51 

current inputs, 8, 48 
current transformers, 51 

demand, 2, 3, 14, 20, 22, 24, 29, 37, 40, 42, 
43, 51 

demand period, 14, 20, 37 
display, 1,26, 27, 31, 32, 33, 34, 37, 38, 39, 

40, 41,44, 46 
display mode, 32, 37, 39, 41, 46 

E 
energy. 1, 2, 3, 13, 25, 34, 35, 40, 44, 45, 51 
external synchronization, 2, 14, 20, 22, 48 

F 
frequency, 1, 2, 3, 4, 20, 28, 29, 42, 50. 

inputs, 22, 48 

Load bar graph, 39 

L 

M 
measurement, 51 
menu, 17, 19, 21, 22, 23, 25, 26, 27, 31, 32, 

33, 34, 36, 37, 44, 45, 46 
Modbus, ii, 16, 20, 21 

Index 
mounting, 1, 7 

open delta, 9, 20 
options, 14 
overload withstand, 48 

P 
panel cut-out, 7 
password, 2, 17, 36, 37, 39, 46 
PCcmTest, 19 
power, i, 2, 3, 4, 8,14, 20, 22, 23, 31, 34, 

35, 37, 39, 40, 41, 42, 
power demand, 2, 3,14, 
power factor, 50 
power source, i, 8 
power supply, 48 
PT, 9, 20, 24, 25, 44, 48, 
PT RATIO, 20 
pulsing, 2, 13, 25, 26, 27, 31 

R 
reactive energy, 3, 51 
reactive power, 3. 4, 34, 50 
relays, 2, 13, 25, 30, 48 
reset, 20, 35, 37, 39, 40, 45, 46 

44, 45, 48, 50, 51 

20, 22, 37 

50, 51 

self tests, 45 
setpoints , 20, 26, 27, 30, 39 
setup menus, 17, 19 
setup mode, 17 
sliding demand, 3 
standards, 48, 49 
status, 1, 2, 14, 17, 22, 30, 36, 46, 47 

T 
technical specifications, 48 
terminals, n, 8, 9, 48 

V 
voltage inputs, 48 

W 
wiring configuration, 5, 9 
Wye, 20 
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Every effort has been made to ensure that the material herein is complete and accurate. However, 
the manufacturer is not responsible for any mistakes in printing or faulty instructions contained in 
this book. Notification of any errors or misprints will be received with appreciation. 

For-further information-regarding-a-particular-installationi-operation-or-maintenance of-equipment, 
contact the manufacturer or your local representative or distributor. 

This book is copyrighted. No part of this book may be reproduced, stored in a retrieval system, or 
transmitted in any form or by any means, electronic, mechanical, photocopying, recording or 
otherwise without the prior written permission of the manufacturer. 

Modbus is a trademark of Modicon, inc. 

BG0282 Rev.A1 
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This document specifies a subset of the Modbus serial communications protocol used to transfer 
data between a master computer station and the C191HM. The document provides the complete 
information necessary to develop a third-party communications software capable of 
communication with the Series C191HM Powermeters. Additional information concerning 
communications operation, configuring the communications parameters, and communications 
connections is found in "Series C191HM Powermeters, Installation and Operation Manual". 

IMPORTANT 

1. In 3-wire connection schemes, the unbalanced current and phase readings for power factor, active 
power, and reactive power will be zeros, because they have no meaning. Only the total three-phase 
power values can be used. 

2. In 4LN3, 4LL3, 3LN3 and 3LL3 wiring modes, harmonic voltages will represent line-to-neutral 
voltages. In a 3-wire direct connection, harmonic voltages will represent line-to-neutral voltages as 
they appear on the instruments input transformers. In a 3-wire open delta connection, harmonic 
voltages will comprise L12 and L23 line-to-line voltages. 

3. Most of the instrument advanced features are configured using multiple setup parameters that can 
be accessed in some contiguous registers. When writing the setup registers, it is recommended to 
write all the registers at once using a single request, or to clear (zero) the setup befoie writing Into 
separate registers. 
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2 MODBUS FRAMING 

2.1 Transmission Mode 

The protocol uses the Modbus Remote Terminal Unit (RTU) transmission mode. In RTU mode. 
data is sent in 8-bit binary characters. The 8 bit even parity or 8 bit no parity data format must be 
selected when configuring the instrument communications. The data format Is shown In the 
following table. 

Table 2-1 RTU Data Format 

rAigarZigstrifaMtigeb-10 
Start bit 1 

Data bits 0 8 
Parity (optional) 1 

Stop bit 

0 Least significant bit first 

2.2 The RTU Frame Format 

Frame synchronization is maintained in RTU transmission mode by simulating a synchronization 
message. The receiving device monitors the elapsed time between receptions of characters. If 
three and one-half character times elapse without a new character or completion of the frame, then 
the device flushes the frame and assumes that the next byte received will be an address. The 
frame format is defined below. 

The maximum query and response message length is 256 bytes including check characters. 

RTU Message Frame Format 

rgtoxora ItailiffelitOWM tOrtargagat-Fa Miti 
DISAMMAIBINSMINAMEolbr",-;'vr XI 

2.3 Address Field 

The address field contains a user assigned address (1-247) of the instrument that is to receive a 
message. Address 0 is used in broadcast mode to transmit to all Instruments (broadcast mode is 
available only for functions 06 and 16). In this case all instruments receive the message and take 
action on the request, but do not issue a response. In the C191HM, the broadcast mode is 
supported only for register addresses 287-294 and 301-302 (reset energies and maximum 
demands), 3404-3415 (reset/clear registers), and 4352-4358 (real-time clock registers). 

2.4 Function Field 
The function field contains a function code that tells the instrument vhat action to perform. 
Function codes used in the protocol are shown below in Table 2-2. 

Table 2-2 Modbus Function Codes 

'ti4Cod 

:Actectinal 
Bir "rf'lk 

-.. wt,iiri.T.10,Og 
1. 1 1.* ',A.4. i ...1kr.4 h -...,:-.V.... .1., ,..,. (,...4.4 

z, :.... VI. 161,40,.. 
03 Read holding registers Read multiple registers 
04 Read input registers Read multiple registers 
06 Preset single register Write single register 
16 Preset multiple registers Write multiple registers 
08 Loop-back test Communications test 

NOTE Broadcast mode available only for functions code 06 and 16. 

5. 
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2.5 Data Field 

The data field contains information needed by the Instrument to perform a specific function, or data 
collected by the instrument in response to a query. 

IMPORTANT Fields composed of two bytes are sent in the order high byte first, low byte second. 

2.6 Error Check Field 

The error check field contains the Cyclical Redundancy Check (CRC) word. The start of the 
message is ignored In calculating the CRC. The CRC-16 error check sequence is implemented as 
described in the following paragraphs. 

The message (data bits only, disregarding start/stop and optional panty bits) is considered one 
continuous binary number whose most significant bit (MSB) is transmitted first. The message is 

pre-multiplied by 16 x - (shifted left 16 bits), and then divided by x16 + x15 + x2 + 1 expressed as a 

binary number (11000000000000101). The integer quotient digits are Ignored and the 16-bit 
remainder (initialized to all ones at the start to avoid the case of all zeros being an accepted 
message) is appended to the message (MSB first) as the two CRC check bytes. The resulting 
message including CRC, when divided by the same polynomial (x16 + x15 + x2 + 1) at the receiver 
will give a zero remainder if no errors have occurred. (The receiving unit recalculates the CRC and 
compares it to the transmitted CRC). All arithmetic is performed modulo two (no carries). 

The device used to serialize the data for transmission will send the conventional LSB or right-most 
bit of each character first. In generating the CRC, the first bit transmitted is defined as the MSB of 
the dividend. For convenience, and since there are no carries used in the arithmetic, let's assume 
while computing the CRC that the MSB is on the right. To be consistent, the bit order of the 
generating polynomial must be reversed. The MSB of the polynomial Is dropped since it affects 
only the quotient and not the remainder. This yields 1010 0000 0000 0001 (Hex A001). Note that 
this reversal of the bit order will have no effect whatever on the interpretation a bit order of 
characters external to the CRC calculations. 

The step by step procedure to form the CRC-16 check bytes is as follows: 

1. Load a 16-bit register with all i's. 
2. Exclusive OR the first 8-bit byte with the low order byte of the 16-bit register, putting the result in the 

16-bit register. 
3. Shift the 16-bit register one bit to the right. 
4a. If the bit shifted out to the right (flag) Is one, exclusive OR the generating polynomial 1010 000 000 

0001 with the 16-bit register. 
4b. If the blt shifted out to the right is zero, return to step 3. 
5. Repeat steps 3 and 4 until 8 shifts have been performed. 
6. Exclusive OR the next 8-bit byte with the 16-bit register. 
7. Repeat step 3 through 6 until all bytes of the message have been exclusive ORed with the 16-bit 

register and shifted 8 times. 
8. When the 16-bit CRC is transmitted in the message, the low order byte will be transmitted first, 

followed by the high order byte. 

For detailed information about CRC calculation, refer to the Modbus Protocol Reference Guide. 

6 
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3.1 Function 03 - Read Multiple Registers 
This command allows the user to obtain contents of up to 125 contiguous registers from a single 
data table. 

Request 

Ihiltrifiheiir f rtifigfOn :, -.i ,1$.4Wirii: -: .e..!, I10.7. . ,9,11nefii,ltE:00:APTA.76IP: 
Address : :(0).-, ' i'A.-.4d.i.§2.-,,I...,::. 

1 :: bite. . . ., .: f )504::: s. '. :. :1 1.14.1.N.WAIW f..i i7.11-ififg.ikr44:3 AirirotIMA; 

Starting Address Address of the first register to be read 
Word Count The number of contiguous words to be read 

Response 

:tiiitji-iwoiitm 
Address 

tiotatir 
itokiK!i,':..,, 

me.e. c 
reae: 

sia eAkk;:::i 

1 -:%:4140 
15:::::.5. 1511316,1 

bbek k.4. 

31/iiW: ''..,:i:-Ki -0:6iiii-fi-7-A 01*Tga agmete mt t.2.-.*im r2Torewz 

The byte count field contains quantity of bytes to be returned. 

3.2 Function 04 - Read Multiple Registers 
This command allows the user to obtain contents of up to 125 contiguous registers from a single 
data table. It can be used instead of function 03. 

Request 

:ii.oleto. *ile : 
;.:At0b.if.S.S.:, - ' ,- .,. 

foiogois,: '. 

4.04 V, ..,;;;:... :: i,-,,4 

Litio'W.:. 
FAcifir.fs:S:igit.id 

twor-fe --o,.: I.-- tc ki 

447r A-g g1 

.`,..110V,tii.: :::::A.:'.j,::i Oirriiit.V.::14-i?P.4. iltigirila-M,C21bViSSZZEMIlak....M.i 
Starting Address Address of the first register o be read 
Word Count The number of contiguous words to be read 

Response 

tartitN.Tielligliti, - igi 

-A7 Nii_4,e0 k pt. ti, '' 09. 111: r;NiF.'''Pl,e. 
j ir 1,041414`. 

;ft -(.. ., ,:- 

Xr'''''''''''4" 
e, 

tigr'.7.:ilit-A,410-147M- 4 eitliffell ...;67.ie.V.I -1.'::'',- .._-..'*(e_i :3 arcareTO 

The byte count field contains quantity of bytes to be returned. 

3.3 Function 06 - Write Single Register 
This command allows the user to write the contents of a data register in. any data table where a 

register can be written. 

Request 

160trtiilidq.. 
Address - ',, :WV. .. :::..,...;:. i',4ilifAik;......';...., ilaii.eitV r.,-,-;i:-: - Jck 
11:01.6.- .... . : i 3'..*.ii.;y:i. -i; ;V-I3Virs;--c:::-.-:::::1" 411741Wa;:z--4 E216fia.Val 

Starting Address Address of the register to be written 
Data Value Data to be written to the register 

Response 

The normal response is the retransmission of the write request. 
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3.4 Function 16 - Write Multiple Registers 
This request allows the user to write the contents of multiple contiguous registers to a single data 
table where registers can be written. 

Request 

: lifilitTfOnte- 
lAttdo.s. .,.._ ...,-f1.0.st,: 

.F.'undiaock 

.-e..A'. . 67.4.Atv:-., z17,it. 

., or 
' : '-',T1 

1-..:-,, 

tOyfi: :,' , ' ' l'i:Z,,.::.taVyi.Asz.,_.,...,,,!,..201).. 3:5- 
PVt.=-!:" I` - ,fra.: k+7 

fah _eaZliA0 

Starting Address 
Word Count 
Byte Count 

Response 

WA. Oitfeel gangtiVEIM 
.i.AntME-"Ii.U. LwLik--astlejigm-j 

Address of the first register to be written 
The number of contiguous words to be written 
The number of bytes to be written 

thir res , .1;(91 . 4 ' 4 

Y- 
' 

- 

d _ 

... 
181. ' F 03,-. rC - K. _Av.. 4,4,9-v4.6p4 -,.-2:7-w, ,..fRiT r" .FJ.-01, 

3.5 Function 08 - Loop-back Communications Test 

The purpose of this request is to check the communications link between the specified instrument 
and PC. 

Request 
-.. 

I k. 

......... 
. ti 

'1*. re 

sti.o. 
.0 

FITIVP 
.. 

,;;--k 

. A7; .7. '''0`"''''.'1".lt-- .IAA 

AbirwAngel Room ( . y e:.. ;t--- : A. 

Diagnostic Code Designates action to be taken in Loop-back test. The protocol supports only 
Diagnostic Code 0 - return query data. 

Query data. The data passed in this field will be returned to the master through the 
instrument. The entire message returned will be identical to the message 
transmitted by the master, field-per-field. 

Data 

Response 

Arm ' 
.,A. '` 

4F 1. Wilii0-Vic?' 
4.(0.4'.1.7 

f .1 6 -X' 
i'?-01'''' 0).4L... 

DI :=: '' .). 

' e2a-i_abi 
1/ "" ;: 
L IPS 

-_ -' ''' ' ' '2 ' "" irilayli,f `.2.--;:',' DISAIWItYKATIM UF,WM 

The normal is the re-transmission of a test message. 

8 
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3.6 Exception Responses - 

The instrument sends an exception response when errors are detected in the received message. 
To indicate that the response is notification of an error, the high order bit of the function code is 
set to 1. 

Exception Response 

4'2circe Aa44:110001%. sue. 02 .: ,: - - - .-..,- '';, aw 
i a TKO a alit I r , it Z 7=4%1; ' fi, ram= wimme 

Exception response codes: 

01 - Illegal function 
02 - Illegal data address 
03 - Illegal data value 
06 - Busy, rejected message. The message was received without errors, but the instrument is being 
programmed from the keypad (only for requests accessing setup registers). 

NOTE When the character framing, parity, or redundancy check detects a communication error, 
processing of the master's request stops. The instrument will not act on or respond to the message. 

9 
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4 PROTOCOL IMPLEMENTATION 

4.1 Modbus Register Addresses 
The C191HM Modbus_registers_are_referred to_by_using addressesin the_sange_of_a_to_65535. 
From within the Modbus applications, the C191HM Modbus registers can be accessed by 
simulating holding registers of the Modicon 584, 884 or 984 Programmable Controller, using a 5. 
digit -4)000c or 6-digit '4)0000C addressing scheme. To map the C191HM register address to the 
range of the Modbus holding registers, add a value of 40001 to the C191HM register address. 
When a register address exceeds 9999, use a 6-digit addressing scheme by adding 400001 to the 
C191HM register address. 

4.2 Data Formats 
The C191HM uses three data formats to pass data between a master application and the 
instrument: a 16-bit integer format, a 32-bit modulo 10000 format, and a 32-bit long Integer format. 

4.2.1 16-bit integer Format 

A 16-bit data is transmitted in a single 16-bit Modbus register as unsigned or signed integer 
(whole) numbers without conversion or using pre-scaling to accommodate large-scale and 
fractional numbers to a 16-bit register format. Scaling can be made using either the LIN3 linear 
conversion, or decimal pre-scaling to pass fractional numbers in integer format. 

Non-scaled data 

The data will be presented exactly as retrieved by the communications program from the 
instrument. The value range for unsigned data is 0 to 65535; for signed data the range is -32768 to 
32767. 

LIN3 (Linear) Scaling 

This conversion maps the raw data received by the communications program in the range of 0 - 
9999 onto the user-defined LO scale/HI scale range. The conversion is carried out according to the 
formula: 

Y= (X / 9999) x (HI - LO) + LO 

where: 
Y - the true value in engineering units 
X - the raw input data in the range of 0- 9999 
LO, HI - the data low and high scales in engineering units 

When data conversion is necessary, the HI and LO scales, and data conversion method are 
indicated for the corresponding registers. 

EXAMPLE 

Suppose you have read a value of 5000 from register 256 that contains a voltage reading (see Table 5- 
1). If your instrument has the 144V input option, and you use potential transformers with the ratings of 
22,000V: 110V= 200, then the voltage high scale is HI = 144x200 = 28,800, and in accordance with the 
above formula, the voltage reading in engineering units will be as follows: 

5000 x (28800 - 0)/9999 + 0 = 14401V 

When a value is written to the instrument, the conversion is carried out in reverse to produce the 
written value in the range of 0 - 9999: 

X = 9999 x (Y - LO) / (H1-1.0) 

10 
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Decimal Scaling 

Decimal pre-scaling can be used to accommodate fractional numbers to an integer register format. 
Fractional numbers pre-multiplied by 10 in power N, where N Is the number of digits in the 
fractional -part-For-exampleTthe frequency-reading-of-50.01--Hz-is-transmitted-as-50017-having 
been pre-multiplied by 100. Whenever a data register contains a fractional number, the register 
measurement unit is given with a multiplier x0.1, x0.01 or x0.001, showing an actual register 
resolution (the weight of the least significant decimal digit). To get an actual fractional number with 
specified precision, scale the register value with the given multiplier. To write a fractional number 
into the register, divide the number by the given multiplier. 

4.2.2 32-bit Modulo 10000 Format 

The short energy registers 287-294, and 301-302 are transmitted in two contiguous 16-bit registers 
in modulo 10000 format The first (low order) register contains the value mod 10000, and the 
second (high order) register contains the value/10000. To get the true energy reading, the high 
order register value should be multiplied by 10,000 and added to the low order register. 

4.2.3 32-bit Long Integer Format 

In a 32-bit long Integer format, data is transmitted in two adjacent 16-bit Modbus registers as 
unsigned or signed long integer (whole) numbers. The first register contains the low-order word 
(lower 16 bits) and the second register contains the high order word (higher 16 bits) of the 32-bit 
long number. The low-order word always starts at an even Modbus address. The value range for 
unsigned data is 0 to 4,294,967,295; for signed data the range is -2,147,483,648 to 2,147,483,647. 

A 32-bit data can be transmitted without conversion as is, or by using decimal pre-scaling to 
transform fractional numbers to an Integer format as described above (see Decimal Scaling in 
Section 4.2.1). 

4.3 User Assignable Registers 
The C191HM contains the 120 user assignable registers in the address range of 0 to 119 (see 
Table 4-1), any of which you can map to either register address accessible in the instrument. 
Registers that reside in different locations may be accessed by a single request by re-mapping 
them to adjacent addresses in the user assignable registers area. 

The actual addresses of the assignable registers which are accessed via addresses 0 to 119 are 
specified in the user assignable register map (see Table 42). This map occupies addresses from 
120 to 239, where map register 120 should contain the actual address of the register accessed via 
assignable register 0, register 121 should contain the actual address of the register accessed via 
assignable register 1, and so on. Note that the assignable register addresses and the map 
register addresses may not be re-mapped. 

To build your own register map, write to map registers (120 to 239) the actual addresses you want to 
-read from or write to via the assignable area (0 to 119). Note that long word registers should always be 
aligned at even addresses. For example, if you want to read registers 7136 (real-time voltage of phase 
A, word) and 7576/7577 (kWh import, long word) via registers 0-2, then do the following: 

- write 7576 to register 120 
- write 7577 to register 121 
- write 7136 to register 122 

Reading from registers 0-2 will return the kWh reading in registers 0 (low word) and 1 (high word), and 
the voltage reading in register 2. 
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Table 4-1 User Assignable Registers 

:::'. ..:.. : :.;:iitaVKierartirMa7,21_41 .}.Ardria tairregW.:1:140,16TIMEMAZ:Lj, 
User definable data 0 0 0 0 Cl) 

User definable data 1 1 CD Cl) 0 
0 User definable data-2 2 CD 0 

... ... ... ... ... 

User definable data 119 119 0 CD CD 

CD - depends on the mapped register 

Table 4-2 User Assignable Reg ster Map 

-5.':,7122atilire'.478:6ieb ..1:51, -,,, .,..17....co.s.- DM, , 0 ill.- a i ..,&_,FW, -. ,tk..- 

Register address for user data 0 120 2 RN 240 to 9999 
Register address for user data 1. 121 2 RAN 240 to 9999 
Register address for user data 2 122 2 RN/ 240 to 9999 
... ... . ... ... ... 

Register address for user data 119 239 2 RIW 240 to 9999 
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5 POWERMETER REGISTERS DESCRIPTION 

5.1 Basic Data Registers 
Table 5-1 Basic Data Registers 

f '....;;if:::+: : r " --0 go warif FigAi gig,LN 
:vry i ev 

1,91 . 
I ol d 

--...,,,,siwz .,,,,y -t. 

,.',4, IZItti 
trr-':',;- 1-6*-,..:,A, 

:}..s...e.a - 
flite445,1fiii Sg011 .52HriC 

Voltage L1/L12 0 256 2 R 0.1V/1V 0 Vmax LIN3 
Voltage 12/L23 e 257 2 R 0.1V/1V 0 Vmax LIN3 
Voltage L3/L31 0 258 2 R 0.1V/1V 0 Vmax LIN3 
Current L1 259 2 R 0.01A 0 Imax LIN3 
Current L2 260 2 R 0.01A 0 Imax LIN3 
Current L3 261 2 R 0.01A 0 Imax LIN3 
kW L1 262 2 R 0.001kW/1kW -Pmax Pmax LIN3 
kW L2 263 2 R 0.001kW/1kW -Pmax Pmax LIN3 
kW 13 264 2 R 0.001 kW/1kW -Pmax Pmax LIN3 
kvar L1 265 2 R 0.001kvar/1kVar -Pmax Pmax LIN3 
kvar L2 266 2 R 0.001kvar/1kvar -Pmax Pmax LIN3 
kvar L3 267 2 R 0.001kvar/1kvar -Pmax Pmax LIN3 
kVA L1 268 2 R 0.001 kVA/1kVA -Pmax Pmax LIN3 
kVA L2 269 2 R 0.001kVA/1kVA -Pmax Pmax LIN3 
kVA L3 270 2 R 0.001kVA/1kVA -Pmax Pmax LIN3 
Power factor L1 271 2 R 0.001 -1.000 1.000 LIN3 
Power factor L2 272 2 R 0.001 -1.000 1.000 LIN3 
Power factor L3 273 2 R 0.001 -1.000 1.000 LIN3 
Total power factor 274 .2 R 0.001 -1.000 1.000 LIN3 
Total kW 275 2 R 0.001kW/1kW -Pmax Pmax LIN3 
Total kvar 276 2 R 0.001kvar/1kvar -Pmax Pmax LIN3 
Total kVA 277 2 R 0.001kVA/1kVA -Pmax Pmax LIN3 
Neutral current 278 2 R 0.01A 0 [max L1N3 
Frequency 279 2 R 0.01Hz 45.00 65.00 L1N3 

Max. sliding window kW 
demand (3) 

280 2 R/W 0.001kW/1kW -Pmax Pmax ' LIN3 

Accumulated kW 
demand 

281 2 R/W 0.001kW/1kW -Pmax Pmax LIN3 

Max. sliding window kVA 
demand 

282 2 WV 0.001kVA/1kVA -Pmax Pmax LIN3 

Accumulated kVA 
demand 

283 2 R/W 0.001kVA/1kVA -Pmax Pmax LIN3 

Max. ampere demand L1 284 2 R/W 0.01A 0 Imax LIN3 
Max. ampere demand L2 285 2 RAN 0.01A 0 Imax L1N3 
Max. ampere demand 13 286 2 R/VV 0.01A 0 Imax LIN3 
kWh import (low) 287 2 RAN 1kVVh 0 9999 NONE 
kWh Import (high) 288 2 RM/ 10,000 kWh 0 9999 NONE 
kWh export (low) 289 2 R/W 1k1Nh 0 9999 NONE 
kWh export (high) 290 2 RAN 10,000 kWh 0 9999 NONE 
+kvarh net (low) D 291 2 R/W lkvarh 0 9999 NONE 
+kvarh net (high) 0 292 2 R/W 10,000 kvarh 0 9999 NONE 
-kvarh net ((ow) 0 293 2 RNV ikvarh 0 9999 NONE 
-kvarh net (high) d 294 2 R/W 10,000 kvarh 0 999 NONE 
Voltage THD L1/L12 295 2 R 0.1% 0 999.9 LIN3 
Voltage THD 12/L23 296 2 R 0.1% 0 999.9 LIN3 
Voltage THD 13 297 2 R 0.1% 0 999.9 LIN3 
Current THD L1 298 2 R 0.1% 0 ' 999.9 LIN3. 
Current THD L2 299 2 R 0.1% 0 999.9 LIN3 
Current THD L3 - 300 2 R 0.1% 0 999.9 LIN3 
kVAh (low) 301 2 RM./ 1kVAh 0 9999 NONE 
kVAh (high) 302 2 RAN 10,000 kVAh 0 9999 NONE 
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im-,60,..,.., 

- -...., 

''t'1,-14t ii,..A.J -.,:zoa -:-.454-1:.4,.1.4,. - re -4'5 . e a.t . o ..141;-V ,..,0 

.67;. ..-Irci:..::; to, - t; 

fan, . oeitut-writifiiki 
Present sliding window 
kW demand 0 

303 2 R 0.001kW/1kW -Pmax Pmax LIN3 

Present sliding window 304 2 R 0.001kVA/1kVA -Pmax Pmax LIN3 
kVA demand 0 
PF at maximum kVA 
siding window demand 

305 2 R 0.001 -1.000 1.000 LIN3 

Current TDD L1 306 2 R 0.1% 0 100.0 LIN3 
Current TDD L2 307 2 R 0.1% 0 100.0 LIN3 
Current TDD L3 308 2 R 0.1% 0 100.0 LIN3 

CD The parameter limits are as follows: 
Imax (20% over-range) = 1.2 x CT primary current (A] 

Direct wiring (PT Ratio =1): 

Vmax (690 V input option) = 828.0 V 
Vmax (120 V input option) =144.0 V 
Pmax = (tmax x Vmax x 3) (kW x 0.0013 if wiring mode is 4LN3 or 3LN3 
Pmax = (Imax x Vmax x 2) (kW x 0.001) if wiring mode is 4LL3, 30P2, 3DIR2, 30P3 or 3LL3 

Wiring via PTs (PT Ratio > ly 
Vmax (690 V Input option) =144 x PT Ratio M 
Vmax (120 V input option) = 144 x PT Ratio NI 
Pmax = (Imaxx Vmax x 3)/1000 (MW x 0.001) if wiring mode is 4LN3 or 3LN3 
Pmax = (Imax x Vmax x 2y1000 [MW x 0.001) if wiring mode is 4LL3, 30P2, 3DIP2, 30P3 or 3LL3 

O When using direct wiring (PT Ratio = 1), voltages are transmitted in 0.1 V units, currents in 0.01 A 
units. and powers in 0.001 kW/kvar/kVA units. For wiring via PT (PT Ratio > 1), voltages are 
transmitted in 1V units, currents in 0.01 A units, and powers in 0.001 MW/Mvar/MVA units. When the 
value width is over the field resolution, the right most digits are truncated. All values are transmitted 
with a decimal point. 

0 Positive readings of kvarh net 

0 Negative readings of kvarh net 

To get block interval demand readings, specify the number of demand periods equal to 1 (see Table 
5-2) 

O When the 4LN3 or 3LN3 wiring mode is selected, the voltages will be line-to-neutral; for any other 
wiring mode, they will be line-to-line voltages. 

NOTE Writing a zero to one of registers 280-286 causes reset of all maximum demands. Writing a zero 
to one of registers 287-294 and 301-302 causes reset of all accumulated energies. 

5.2 Basic Setup 
Table 5-2 Basic Setup Registers 

g... ife:inP4re-., 
-:... - - ,, 

. ... ,....,..,...., 
la, 
..1Ai4.o% 

oie.s.e5s 
. , 

in - 

1-: 1 

- 'n 16.-1'n 
44 ,- M- .. 4 . :ti 

Wiring mode 0 2304 2 RAN 0 = 30P2, 1 = 4LN3, 22 3DIR2,, 
3 = 4LL3, 4 = 30P3, 5 = 3LN3, 6 = 3LL3 

PT ratio 2305 2 RAN 10 to 65000 x 0.1 

CT primary current 2306 2 RAN 1 to 6500 A 
Power demand period 2307 2 RAW 1,2,5,10.15,20,30.60 min, 

255 = external synchronization 0 
Volt/ampere demand period 2308 2 RAN 0 to 1800 sec 
Averaging buffer size . 2309 2 RAN 8, 16, 32 
Reset enable/disable 2310 2 RAW 0 = disable, 1 = enable 
Reserved 2311 2 R Read as 65535 
The number of demand 
periods 

2312 2 Ft/W 1 to 15 
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tfaiainetef:: :, 

4:4:01 
1017 

l'''':-bifC 
rfa41 

3101*....:*.) 

'' '' ' f' -.6.6e. '''' ' 7'. - 

Reserved 2313 2 R Read as 65535 
Reserved 

-Nominal 
2314 2 R . Read as 65535 
2315 -R/W frequency -2 56; 60 Hz 

Maximum demand load 
current 

2316 2 RAN 0 to 6500 A (0 = CT primary current) 

Cl) The wiring mode options are as follows: 

30P2 - 3-wire open delta using 2 CTs (2 element) 
4LN3 - 4-wire WYE using 3 PTs (3 element), line to neutral voltage readings 
3DIR2 - 3-wire direct connection using 2 CTs (2 element) 
4LL3 - 4-wire WYE using 3 PTs (3 element), line to line voltage readings 
30P3 - 3-wire open delta using 3 CTs (2 1/2 element) 
3LN3 - 4-wire WYE using 2 PTs (2 1/2 element), line to neutral voltage readings 
3LL3 - 4-wire WYE using 2 PTs (2 1/2 element), line to line voltage readings 

(2) Synchronization of power demand interval can be made through a digital Input or via 
communications using the Synchronize power demand interval command (see Table 5-5). 

5.3 User Selectable Options Setup 

Table 5-3 User Selectable Options Registers 

Ata:.0.0: ''' - , o 
51..- .7;1+ , !.a 

kfAliPlOtret.W4 
.dk 00 ialiikr 

...e. 

, i ' ,:ki:=19.'5,A 

Power calculation mode 2376 2 RNV 0 = using reactive power, 
1 = using non-active 
power 

Energy roll value (I) 2377 2 0 =1x104 
1 =1x105 
2 = 1x106 
3 =1x107 
4 = 1x108 

Phase energy calculation 
mode 

2378 2 RNV 0 = disable, 1 = enable 

0 For short energy registers (see Table 5-1), the maximum roll value will be lx106 for positive readings 
and 1x107 for negative readings. 

5.4 Communications Setup 

Table 5-4 Communications Setup Registers 

o.ifitoiv. ... tzk-a:07.,'t -.-:t i Tepirez_..,:,1 

"..1""er.t 

..., r.-. --..-A,,,,,v, v ' zl 
-:-.::.,.,. alp grt i;, .. 

gf-Ael,.:4!...4- 14 
Reserved 2344 2 R Read as 65535 
Reserved 2345 2 R Read as 65535 
Address 2346 2 RAN 1 to 247 
Baud rate 2347 2 R/W 0 = 110 bps 

1 = 300 bps 
2 = 600 bps 
3 = 1200 bps 
4 = 2400 bps 
5 = 4800 bps 
6 = 9600 bps 
7 =19200 bps 

Data format 2348 2 RAW 1 = 8 bits/no parity 
2 = 8 bits/even parity 

When changing the instrument address, baud rate or,data format, the new communications parameters 
will takeeffect 100 ms after the instrument responds to the master's request. 
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5.5 Reset/Synchronization Registers 
Table 5-5 Reset/Synchronization Registers 

s eV s 'SW ."- r 4TA ,.. 

ek- .., x 
f. 

_e e 

grotig. 
T., .: 

ltilI43 
QAT ' . 

Vr fC0:1P0:,:: 
iv .....:,. 3..4..4;U:4. 

Clear total energy registers 3404 2 W 0 

Clear total maximum demand registers 3405 2 W 0 --; all maximum demands 
1 = power demands 
2 = volt/ampere demands 

Reserved 3406- 2 

3407 
Clear event/time counters 3408 2 W 0 = all counters 

' 1-4 = counter #1- #4 
Clear Min/Max log 3409 2 W 0 

Reserved 3410- 2 
3419 

Synchronize power demand interval 0) 3420 2 W 0 

CO 1) If the power demand period is set to External Synchronization (see Table 5-2), writing a zero to this 
location will simulate an external synchronization pulse denoting the start of the next demand 
Interval. The synchronization requests should not follow in intervals of less than 30 seconds, or the 
request will be rejected. This function is not permitted if the external synchronization is implemented 
by hardware, i.e., the digital input is configured as an external synchronization pulse input. 

2) If the power demand period is specified in minutes, writing a zero to this location provides 
synchronization of the instruments internal timer with the time of reception of the master's request. If 
the time expired from the beginning of the current demand interval is more than 30 seconds, the new 
demand interval starts immediately, otherwise synchronization is delayed until the next demand 
interval. 

5.6 Instrument Status 
Table 5-6 Instrument Status Registers 

Wei-SW 11 ., .ugi......,, , 
di . ,.. 1-:,./f 4,.4-g,,:e.a:ao, .- 

Waa-V-44-$10117- 
qk,-1-7p7,1,,A 
,e-lt,..4M&A,-_ -..., 

R-, Lo,,.!,-1, 
Rultkee34, 

. : '' 
.._ 

, .. - .4 .: 

Instrument reset register CD 2560 2 R/W 0 (when read) 
65535 (when written) = 

reset the instrument 
Reserved 2561 2 R Read as 0 
Relay status 2562 2 R see Table 5-7 
Reserved 2563 2 R Read as 0 
Status inputs 2564 2 R see Table 5-11 
Firmware version number 2565 2 R 0-65535 
Instrument options 1 . 2566 2 R see Table 5-8 
Instrument options 2 2567 2 R see Table 5-8 

CD Writing a value of 65535 into register 2560 will cause the instrument to perform a warm restart 

Table 5-7 Relay Status 

EtitnUniti.t. - ,.., r 'e 1:: Oi 00:4 . ,.. 
0 

1 

2 

3 

4 
5 
6 
7 

8-15 

Relay #8 status 
Relay #7 status 
Relay #6 status 
Relay #5 status 
Relay #4 status 
Relay #3 status 
Relay #2 status 
Relay #1 status 
Not used (permanently set to 0) 
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Bit meaning: 0 = relay is energized, 1 = relay is not energized 

Table 5-8 Instrument Options 

qi=i-grefigfe.6.41.;i:e6:0:160 NIglenaDliarriefil71.a21.*4 
Optionsi 0 120V option 

1 -690V option 
2-5 Reserved 
6 Analog .output 0/4-20 mA 

. 

7-8 Reserved . 

9 Relays option 
10 Digital input option 
11-15 Reserved 

Options 2 0-2 Number of relays - 
3-6 Number of digital inputs - 1 

7-15 Reserved 

5.7 Extended Status 
Table 5-9 Extended Status Registers 

.: .'''':'.:'-37:MikedisVriiriKiiren'gr.M. 

..,,,:r.ii.;;;Iiirs, F.:!....t.?gsb_...,:k...,i...11, 
'7,,=.:::.;411......,,.137;:i;s:-,.s. -7.PrA=.4,usii.., e,.. 

rtifareys 
: .L.,..1.. 

- _ > 

rt:. . 16.r 
,,..-., -4. 

.... 

A.,:,-,..... .1.-15Z:1' b, 
Relay status 3452 2 R see Table 5-10 
Reserved 3453 2 R Read as 0 

Status inputs 3454 2 R see Table 5-11 
Setpoints status 3455 2 R see Table 5-12 
Log status 3456 2 R see Table 5-13 
Reserved 3457- 2 R Read as 0 

3473 . 

Setpoint alarm status 3474 2 RAN see Table 5-14 
Self-check alarm status 3475 2 RNV see Table 5-15 

Table 5-10 Relay Status 

C.X1).:1f: 0 ftelirP.S.E.Mtakrati.W.Thlir. tgai2T,Psr..4t1a4 
Relay #1 status 
Relay #2 status 

0 

1 

2 Relay #3 status 
3 Relay #4 status 
4 Relay #5 status 
5 Relay #6 status 
6 Relay #7 status 
7 Relay #8 status . 

8-15 Not used (permanently set to 0) 

Bit meaning: 0= relay is not energized, 1 relay is energized 

Table 5-11 Status Inputs 

!:. it::--::,: tr-:...... .?..-.--,.'....:,.::::;.. ,:.7..,...00.410602. 4'..-1,:::1;n:74i.:".-1....'::;;3V.::: 

0 Status input 
1-15 Not used (permanently set to 0) 

Bit meaning: 0= contact open, 1 = contact dosed 
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Table 5-12 Setpoints Status 

103if.--;:,'',72.::: iji.e16Iiiiiiiiii2J-43;41.41,4Vaf':IlkigEY:4i1;'410 
Setpolnt # 1 status 
Setpoint # 2 status 
Setpoint # 3 status 

#.4 status 

0 
1 

2 

-3 - -Setpoint 
Setpoint # 5 status 4 

5 Setpoint # 6 status 
6 Setpoint # 7 status 
7 Setpoint # 8 status 
8 Setpoint # 9 status 
9 Setpoint # 10 status 
10 Setpoint # 11 status 
11 Setpolnt # 12 status 
12 Setpoint # 13 status 
13 Setpoint # 14 status 
14 Setpoint # 15 status 
15 Setpoint # 16 status 

Bit meaning: 0 = setpoint is released, 1 = setpoint is operated 

Table 5-13 Log Status 

i'..:r401-E":.,,:7-tialte?if-MI-taileWYdrir.:74=-92 
0 Reserved 
1 New Min/Max Log 
2-15 Not used (permanently set to 0) 

Bit meaning: 0 = no new logs, 1 = new log recorded (the new log flag is reset when the user reads the 
. first log record after the flag has been set) 

Table 5-14 Setpoint Alarm Status 

0 Alarm #1 

1 Alarm #2 
2 Alarm #3 
3 Alarm #4 
4 Alarm #5 
5 Alarm #6 
6 Alarm #7 
7 Alarm #8 
8 Alarm #9 
9 Alarm #10 
10 Alarm #11 
11 Alarm #12 
12 Alarm #13 
13 Alarm #14 
14 Alarm #15 
15 Alarm #16 

Bit meaning: 1 = setpolnt has been operated 

The setpoint alarm register stores the status of the operated setpoints by setting the appropriate bits to 
1. The alarm status bits can be reset all together by writing zero to the setpoint alarm register. It Is 

possible to reset each alarm status bit separately by writing back the contents of the alarm register with 
a corresponding alarm bit set to O. 
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Table 5-15 Self-check Alarm Status 

0 Reserved 
1 ROM error 
2 RAM error 
3 Watchdog timer reset 
4 Sampling failure 
5 Out of control trap 
6 Reserved 
7 Timing failure 
8 Loss of power (power up) 
9 External reset (warm restart) . 

10 Configuration corrupted 
11-15 Reserved 

The self-check alarm register indicates possible problems with the instrument hardware or setup 
configuration. The hardware problems are indicated by the appropriate bits which are set whenever the 
instrument fails self-test diagnostics or in the event of loss of power. The setup configuration problems 
are indicated by the dedicated bit which is set when either configuration register is corrupted. In this 
event, the instrument will use the default configuration. The configuration corrupt bit may also be set as 
a result of the legal changes in the setup configuration since the instrument might implicitly change or 
clear other setups if they are affected by the changes made. 

Hardware fault bits can be reset by writing zero to the self-check alarm register. The configuration 
corrupt status bit is also reset automatically when you change setup either via the front panel or through 
communications. 

5.8 Extended Data Registers 
The following table lists all registers containing the data measured by the instrument. Notice that these 
registers are arranged into groups which are not located at adjacent addresses. You can re-map these 
registers into adjacent addresses to access multiple data from different data groups by using a single 
request. Refer to Section 2.9 for information on the user assignable registers. 

Along with the register address, the table shows for each data item its data identifier (ID). This is a one 
word containing a data group ID in the high byte and the parameter offset in a group in the low byte. Data 
IDs are used to specify input or output parameters whenever a data parameter specification is needed, 
for example, when selecting analog output parameters or reading Min/Max log records. 

Table 5-16 Extended Data Registers 

1,; .4i irrir 
-4-' : ' .7. 

h*,4,11,-oi - AA, 
CEMOVeLAii't 4 

git.-:,:.....,. 
!-', - is 
14 i: - 

t,,,,, 
Eitt4-,4:., 

-- Farr Milz0-1 
fittAlSOppy. kx1 1-9..w.dagau 

l4gETAIZatalW1 1411 ii4W0if:' ' ;@*- e"fliP'f ,I7P4'. -teMtigk,*4t.,.MM.ta 
None 16656 1 11776-11777 to R 10 to 
OtlIfikkirp.otV5:?:1:iLlijaksVeltM41,..WZMEMEWSIMa.. -.tzlev,-p..-:41Mtlfz,,:71 .: * :II 
Status inputs 
(see Table 5-11) 

6896 12544-12545 1536 R 0 

. , 
.13704* . , .. ' '2.Td 2f2V'iinate.:4Fl ,...,, 7.-;,..' gs ..... 

Relay status 
(see Table 5-10) 

6976 12800-12801 2048 R 0 3 

tVfAitftfWaUiftlieitaWAtiranaliPRga.tn-.::,. ,,.. ' - -'7;n'.1 ,. .;:.,., 
Counter #1 

Counter #2 

Counter #3 

7056 
7057 
7058 
7059 
7060 
7061 

13056-13057 

13058-13059 

13060-13061 

2560 

2561 

2562 

RAN 

FtNV 

RAN 

0 

0 

0 

99999 

99999 

99999 
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,,,, IiI6eNig 
..ei 't% :;:44,- 

atf6.104061s74. V le;'4i4t 
WWII t -A 

.. . ._ . 
.... 

11Thioq? W""' 
- 

,. .. 

l 
... 

iglii.de'iSpaesa, 
WW1 EOM . '`,111-0W '14gV= 

Counter #4 7062 
7063 

13062-13063 2563 RNV 0 99999 

aggranal. firreVatiegOraMegt;%%3MrealigriatiMfarairdMMITL:: ': .' - 
Voltage L1/L12 0 7136 LIN3 13312-13313 3072 R 0.1V/1V 0 Vmax 
Volta-ge L2/L23-0-- -- -- 7.137 -- ON-3 13314:1-3-315 307-3 R---- 0.1V/1V - 0 Vmax 
Voltage L3/L31 6 7138 LIN3 13316-13317 3074 R 0.1V/1V 0 Vmax 
Current L1 7139 LIN3 13318-13319 3075 R 0.01A 0 Imax 
Current L2 7140 LIN3 13320-13321 3076 R 0.01A 0 Imax 
Current L3 7141 LIN3 13322-13323 3077 R 0.01A 0 Imax 
kW Ll 7142 LIN3 13324-13325 3078 R 0.001kW/1kW -Pmax Pm ax 
kW L2 7143 LIN3 13326-13327 3079 R 0.001kW/1kW -Pmax Pmax 
kW L3 7144 LIN3 13328-13329 3080 R 0.001kW/1kW -Pmax Pmax 
kvar L1 7145 LIN3 13330-13331 3081 R 0.001kvad1kvar -Pmax Pmax 
kvar L2 7146 LIN3 13332-13333 3082 R 0.001kvar/1 kvar -Pmax Pmax 
kvar L3 7147 LIN3 13334-13335 3083 R 0.001kvar/1 kvar -Pmax Pmax 
kVA L1 7148 LIN3 13336-13337 3084 R 0.001kVA/1kVA 0 Pmax 
kVA L2 7149 LIN3 13338-13339 3085 R 0.001kVA/1kVA 0 Pmax 
kVA L3 7150 LIN3 13340-13341 3086 R 0.001kVA/1kVA 0 Pmax 
Power factor L1 7151 LIN3 13342-13343 3087 R 0.001 -1.000 1.000 . 

Power factor L2 7152 LIN3 13344-13345 3088 R 0.001 -1.000 1.000 
Power factor L3 7153 LIN3 13346-13347 3089 R 0.001 -1.000 1.000 
Voltage THD L1/L12 7154 LIN3 13348-13349 3090 R 0.1% 0 999.9 
Voltage THDL2/1.23 7155 LIN3 13350-13351 3091 R 0.1% 0 999.9 
Voltage THD L3 7156 LIN3 13352-13353 3092 R 0.1% 0 999.9 
Current THD Ll 7157 LIN3 13354-13355 3093 R 0.1% 0 999.9 
Current THD L2 7158 LIN3 13356-13357 3094 R 0.1% 0 999.9 
Current THD L3 7159 LIN3 13358-13359 3095 R 0.1% 0 999.9 
K-Factor 11 7160 L1N3 13360-13361 3096 R 0.1 1.0 999.9 
K-Factor L2 7161 LIN3 13362-13363 3097 R 01 1.0 999.9 
K-Factor L3 7162 LIN3 13364-13365 3098 R 0.1 1.0 999.9 
Current TDD L1 7163 LIN3 13366-13367 3099 R 0.1% 0 100.0 
Current TDD L2 7164 LIN3 13368-13369 3100 R 0.1% 0 100.0 
Current TDD L3 7165 LIN3 13370-13371 3101 R 0.1% 0 100.0 
Voltage L12 7166 LIN3 13372 -13373 3102 R 0.1V/1V 0 Vmax 
Voltage L23 7167 LIN3 13374-13375 3103 R 0.1V/1V 0 Vmax 
Voltage L31 7168 LIN3 13376-13377 3104 R 0.1V/1V 0 Vmax 

itaggitte61611--EM'aIMMELMaitWO.,4;ZeX1MtiMacEntl '--E 
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Total kW 7256 LIN3 13696-13697 3840 R 0.001kW/1kW -Pmax Pmax 
Total kvar 7257 LIN3 13698-13699 3841 R 0.001kvathkvar -Pmax Pm ax 
Total kVA 7258 LIN3 13700-13701 3842 R 0.001kVAlikVA 0 Pmax 
Total PF 7259 LIN3 13702-13703 3843 R 0.001 -1.000 1.000 
Reserved 7260 1370413705 3844 R 0 0 

Reserved 7261 13706-13707 3845 R 0 0 

#rigirliaartijYarttIWNMVMSR.*: W-Mtinia.rergaaintfara.,-4.:ViKiTa,:,..:. .,,;: 

Reserved 7296 13824-13825 4096 R 0 0 

Neutral current 7297 LIN3 13826-13827 4097 R 0.01A 0 {max 
Frequency 0 7298 LIN3 13828-13829 4098 R 0.01Hz 0 100.00 
Voltage unbalance 7299 LIN3 13830-13831 4099 R 1% 0 300 
Current unbalance 7300 LIN3 13832-13833 4100 R 1% 0 300 

rAiii&TeAlOrAargAIRATirigantlEaailgiiW.:;:n`aC, V.' - - 
Voltage L1/L12 0 7336 LIN3 13952-13953 4352 R 0.1V/1V 0 Vmax 
Voltage 121123 6 7337 LIN3 13954-13955 4353 R 0.1V/1V 0 Vmax 

Voltage L3/L31 6 7338 LIN3 13956-13957 4354 R 0.1V/1V 0 Vmax 
Current L1 7339 LIN3 13958-13959 4355 R ' 0.01A 0 Imax 
Current L2 7340 LIN3 13960-13961 4356 R 0.01A 0 Imax 

Current L3 7341 LIN3 13962-13963 4357 R 0.01A 0 Imax 
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