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LIMITED WARRANTY

The manufacturer offers the customer a 24-month 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.

Only a duly authorized representative of the manufacturer may open your
instrument. 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.

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.

WARNING

Read the instructions in this manual before performing installation, and take
note of the following precautions:

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 injury and/or equipment damage.

Before connecting the instrument to the power source, check the labels
on the back of the instrument to ensure that your instrument is equipped
with the appropriate power supply voltage, input voltages and currents.

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

To prevent potential fire or shock hazard, do not expose the
instrument to rain or moisture.

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
secured using an external strain relief to reduce mechanical strain on
the screw terminals, if necessary.

Only qualified personnel familiar with the instrument and its associated
electrical equipment must perform setup procedures.

Do not open the instrument under any circumstances when it is
connected to a power source.

Do not use the instrument for primary protection functions where failure
of the device can cause fire, injury or death. The instrument can only be
used for secondary protection if needed.
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Read this manual thoroughly before connecting the device to the current
carrying circuits. During operation of the device, hazardous voltages are
present on input terminals. Failure to observe precautions can result in
serious or even fatal injury or damage to equipment.

All trademarks are property of their respective owners.

Copyright © 2006-2008
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Chapter 1 General Information

Chapter 1 General Information

r———
SESATEC  PM174  Power Quali __ e '- 22726 1
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The PM174 is a compact, multi-function, three-phase AC
powermeter and power quality analyzer specially designed to
meet the requirements of users ranging from electrical panel
builders to substation operators.

Bright 3-row LED display provides easy local meter readings.
The display module is freely detachable and can be located at
a distance of up to 1000 meters from the device.

Two communication ports allow local and remote automatic
meter readings and setup though the supplemental
communication or user data acquisition software. Different
communication options are available for remote
communications with the meter including public telephone
lines, LAN and the Internet.

Features:

e 3 voltage and 3 current transformer-isolated AC
inputs for direct connection to power line or via
potential and current transformers

e  Multi-function 3-phase meter (true RMS, volts, amps,
power, power factor, neutral current, voltage and
current unbalance, frequency)

e Embedded harmonic analyzer, voltage and current
THD, current TDD and K-Factor, inter-harmonics
THD, up to 50th order harmonic

e Voltage and current harmonic spectrum and angles
o  Ampere/Volt/THD/TDD demand meter
e Class 0.2 four-quadrant energy meter

e Time-of-Use (TOU), 8 totalization and tariff
energy/demand registers x 8 tariffs, 4 seasons x 4
types of days, 8 tariff changes per day, easy
programmable tariff schedule

e Automatic daily profile for energy and maximum
demand readings (total and tariff registers)

e Embedded programmable controller; 16 control
setpoints; programmable thresholds and delays; relay
output control; 1/2-cycle response time
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Chapter 1 General Information

Event recorder for logging internal diagnostics
events, control events and 1/O operations

16 data recorders; programmable data logs on a
periodic basis and on any internal and external
trigger

Two waveform recorders; simultaneous 6-channel
AC recording in a single plot; sampling rate of 32, 64
and 128 samples per cycle; 20 pre-fault cycles; up to
30 seconds of continuous recording at a rate of 32
samples per cycle

IEEE 1159 Power Quality recorder (onboard PQ
analyzer; programmable thresholds and hysteresis;
ready-for-use reports; transients, impulses,
sags/swells, interruptions, harmonics, inter-
harmonics, frequency variations, volts unbalance,
flicker)

Real-time waveform capture and monitoring;
simultaneous 6-channel 4-cycle capture at 128
samples per cycle

Easy to read 3-row (2x4 characters + 1x6 characters)
bright LED display, adjustable update time, auto-
scroll option with adjustable page exposition time,
auto-return to a default page

LED bar graph showing percent load with respect to
user-definable nominal load current

Detachable display module with a 3-wire RS-485
interface; up to 1000 meters operation

2 digital inputs for monitoring external contacts, and
receiving pulses from energy, water and gas meters

2 relay outputs for alarms and controls, and for output
energy pulses

2 optional optically isolated analog outputs with an
internal power supply; options for 0-20mA, 4-20mA,
0-1mA, and + TmA output

2 optional optically isolated analog inputs with an
internal power supply; options for 0-20mA, 4-20mA,
0-1mA, and + TmA input

Optional analog expander providing additional 2 x 8
analog outputs; options for 0-20mA, 4-20mA, 0-1mA,
and + TmA

50/60 Hz operation
Precise internal clock with battery backup

1 Mbyte RAM with battery backup for long-term data
and waveform recording

Two communication ports; communications options
available:
COM1:
RS-232/RS-422/RS-485
56K Dial-up modem

Ethernet 10/100BaseT, eXpertPower™
enabled

Profibus DP (with firmware V24.2.1 and later)
Ccom2:
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RS-422/RS-485

e  Communication protocols: Modbus RTU, Modbus
ASCII, Modbus/TCP, DNP3, DNP3/TCP, GE EGD
producer, and Profibus DP (with firmware V24.2.1
and later)

e Easy field upgrading device firmware through any
communication port

Measured Parameters

Parameter Display [Comm. |Analog |Pulse |Alarm
1-cycle Real-time
Measurements
RMS Voltage per phase v v v
RMS Current per phase v v \
kW per phase v v
kvar per phase v v
KVA per phase v v
Power Factor per phase v \
Total kW v v v
Total kvar v v v
Total kVA \ \ v
Frequency v v v
Neutral Current v v v
Total Power Factor v v v
Voltage & Current unbalance v v
1-sec Average
Measurements
RMS Voltage per phase v v v v
RMS Current per phase v v v v
kW per phase v v \
kvar per phase v v v
KVA per phase v v v
Power Factor per phase v v v
Total kW v v v v
Total kvar v v v v
Total kVA \ \ \ v
Total Power Factor v v v v
Frequency v v v v
Neutral Current v v v v
Voltage & Current unbalance v v \
Amps & Volt Demands
Ampere & Volt Demand per v \
phase
Ampere Maximum Demand v v 4
per phase
Voltage Maximum Demand 4 4 \
per phase
Power Demands
kW Accumulated Demand v v \
Import & Export
kvar Accumulated Demand v v v
Import & Export
KVA Accumulated Demand \ \ v
kW Demand Import & Export v \
kvar Demand Import & v v
Export
kVA Demand v v
kW Sliding Demand Import & v v
Export
kvar Sliding Demand Import 4 \
& Export
kVA Sliding Demand v v
kW Predicted Demand Import 4 \
& Export
kvar Predicted Demand v v
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Chapter 1 General Information

Parameter

Display

Comm.

Analog

Pulse

Alarm

Import & Export

kVA Predicted Demand

v

kW Maximum Demand
Import

v

kW Maximum Demand Export

kvar Maximum Demand
Import

kvar Maximum Demand
Export

kVA Maximum Demand

S

Total Energy

Total KWh Import & Export

Total kvarh Import & Export

Total kvarh Net

Total kVAh

NN N

Energy per Phase

kWh Import per phase

kvarh Import per phase

kVAh per phase

NS

TOU Registers

8 TOU energy registers (kWh
and kvarh import & export,
kVAh, 2 pulse sources)

8 TOU maximum demand{
XE "demand" } registers

8 tariffs, 4 seasons x 4 types
of day

AN

<

Harmonic Measurements

Voltage THD per phase

Current THD per phase

Current TDD per phase

K-factor per phase

NN N

AN

Voltage harmonics per phase
up to order 50

ENENENENEN

SNNN N

Current harmonics per phase
up to order 50

<

Y

Voltage harmonic angles up
to order 50

Current harmonic angles up
to order 50

Fundamental Component

Voltage and Current per
phase

Y

kW, PF per phase

kvar, KVA per phase

Total kW, PF

Total kvar, KVA

ANEYRYRS

Min/Max Logging

Min/Max A, V, total kW, kvar,
kVA, PF

N

Min/Max Frequency, Neutral
current

Min/Max THD, TDD, K-Factor
per phase

Phase Rotation

N

Voltage and Current
Phase Angles

<

N

Day and Time

Pulse Counters

Analog Inputs (optional)

Digital Inputs

Relay Outputs

SRR

AVANENE NN

Remote Relay Control

Alarm Triggers/Setpoints

<

Self-diagnostics

NN NXNKNKKNKX

10
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Chapter 2 Installation

Mechanical Installation

Panel Mounting

)}

4

4.500
(114.0)

X
:‘5: < I
|| Ol

Ny
48

u’ 05-12033

Figure 2-1 Dimensions

HEX NUT #8-32

LOCK WASHER #8

FLAT WASHER #8 (WIDE)

STANDARD
4” ROUND
05-12018

Figure 2-2 STEP 1 (ANSI 4" round cutout): Mount the display module in
cutout
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Chapter 2 Installation Mechanical Installation

HEX NUT #8-32

LOCK WASHER #8

DIN43700
92x92mm

05-12018

Figure 2-3 STEP 1 (DIN 92x92mm square cutout): Mount the display module
in cutout

LONG STUD

05-12020

Figure 2-4 STEP 2: Assemble the four locating studs
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Mechanical Installation

£\

4

4

0%
0
(
%
/%

05-12022

Figure 2-5 STEP 3: Slide and position the meter on locating studs

LOCK WASHER M4

THUMB NUT M4

/A

05-12023

Figure 2-6 STEP 4: Affix the meter using the thumb nuts
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Chapter 2 Installation

Mechanical Installation

DIN Rail Mounting

The PM174 can be mounted on a 35-mm DIN rail. The display
module is mounted separately on the switchboard panel and is
connected to the meter by a communication cable (see
“Remote Display Installation”).

127.0 (5”)

FRONT VIEW SIDE VIEW
o O =
‘ ® @ ‘ ?
= ﬂl
?
/<’+> ‘Lf+f‘\ ﬁ
O O Hr
127.0 (57) 121.5 (4.78”)
146.2 (5.76”) _

BG0386-1

Figure 2-7 Dimensions

DIN RAIL

= = =

BG0386-2

Figure 2-8 DIN rail mounting

14
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Remote Display Installation

Remote Display Installation

Mechanical Installation

Standard Cutouts

(ANSI 4" round or DIN 92x92 mm square)

DIN43700

92.0
3.375"

a

92.0 198 DIA / 3.375" T

4 PLS.

Figure 2-9 Display cutout dimensions

4.500
(114.0)

05-12032

/ \FLAT WASHER #8
LOG WASHER #8
WING NUT #8-32

STEP 1: Insert the display module into cutout.
STEP 2: Fasten washers and nut on screws.

Figure 2-10 ANSI 4" or DIN 92x92 mm display mounting

©98-09001/1

4.500
(114.0)

Series PM174 Powermeters
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Chapter 2 Installation Remote Display Installation

Special Cutout

|

\__.198"DIA.

. (5.0)
QR 4 PLS.
€& Le
gr
T -
;(a
(-2
23 1.692" 841"
(43.0) (21.40)
3.375"
(85.72)

Figure 2-11 Panel cutout dimensions

4.500
(114.0)

\FLAT WASHER #8

LOG WASHER #8

WING NUT #8-32 05-12035

Figure 2-12 Display mounting
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Chapter 2 Installation Remote Display Installation

Electrical Connection

The remote display is connected to the meter via a 3-wire or
5-wire communication cable provided with two 15-pin D-type
connectors.

At distances of up to 100 m, the display receives power
through the communication cable directly from the meter.
Connect pins 1 and 8 on both sides as shown in Figure 2-13.

At distances above 100 m, supply power from a separate 12V
DC power source (a 12V AC/DC adapter can be used).
Connect the positive wire to pin 1 and the negative wire to pin
8 as shown in Figure 2-14.

Pin Signal
1 +12V
5 RS-485 + (plus)

7 RS-485 — (minus)
8 GND
15 Chassis ground

D15
FEMALE

05-12041

Figure 2-13 Self-powered remote display connection

POWER
SUPPLY 12V

350mA MIN

05-12036

Figure 2-14 Remote display powered from a 12V DC power source
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Chapter 2 Installation Electrical Installation

Electrical Installation

Before installation ensure that all incoming power sources are
shut OFF. Failure to observe this practice can result in serious
or even fatal injury and damage to equipment.

Typical Installation

LINE 1(A) o Kponl
LINE 2(B) Kponk
o >
K L _LOAD
LINE 3(C) o A
N o -
Shorting ? ].l [nj
g\:\“ﬂ"g‘) 2A 1 Swifchesli% ; §| [ []-l[ []] []]
‘[ I RELAY
\ 0 — | oUTPUT
== — [ 250VAC,5A
@ ’JDDUL‘ ooooao ’JDDDDL‘ @
181920 2122232425 26 272829
—| 12 i ots @ k2l s
m DIGITAL INPUTS  ANALOG INPUTS [] RELAYS * R
T ANALOG ouTPUTS[] I | =]
)@ -B||(#
— 1|V [ 1
[1] e
— e gi==1
+)|® -®©|]|(
— | Ve —
[1] 0| ||
== | =]
&gl ©|[[En
1| Vs L i N
(| com.L comz V@&
L] @ B © 78 ot | | i s @ysaa | || (5 L
1 | W 930_55220 fse 13141516 17 @ =
REFER TO 5 4 3 2 1 | 5A
COMMUNICATION ©\2°%%9°q e 1
OPTIONS g% |
\/ \ LNE_Acl |
|
POWER—= =
METER X |
RS—485 = |
UP TO 31 |
DEVICES f——L
Ny
T L
+1 |
VER= | UP TO 31
RS—485 DEVICES
RS-435

Figure 2-15 Typical Installation
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Electrical Installation

Analog Inputs/Outputs

S

Digital Inputs

Terminals
Relay Outputs AC Current Inputs
18 19 20 26 27 28 29
@W@@@@@[@ﬁ@@}
O 0 000

AC Voltage Inputs

TR
)

Llj

a@oe

sz

RELAYS

ANALOG OUTPUTS[]

$ BPET

DIGITAL INPUTS ANALOG INPUTS []

@)
I

=

COM1 Port

o([[®
Vi SIN oltAcT]| 690V [] @ 77
5A CT. ol
POWER SUPPLY P Lljopr UD, H H
00-264VAC T|CALIBRATEDAT:| ] | [ ]
@ 50/60Hz [JSTANDARD| | 25Hz [] 50 Hz[] _@ ‘{#
vV 85-290VDC oW 60 Hz [ ]400 Hz[ ] L L
2 [(2) 10-16vDC 0 (0] ANﬁIﬁE IN/OUT : o H
(24) 18-36vDC [] Lowbc |N 0-20mA O +@
(48) 36-72vDC [ ] S| oama O Is | [ ]
COM.1: 4-20mA -
RS-232/422/485 STANDARD[_| ATTENTIOND @ | #‘ i
V3 ETHERNET % Slaqc-Sensiuve - H
MODEM & . ‘
€ N/-
PROFIBUS [ ] Worketations i + a
coni ] com 2POWER SUPPLY| [H—1
@ ' RS-422/RS- 485 U"@
50 0 00 ol X -RX +TX +RX @ H H
Vil leoce) | neawe] @ [ H
L3 T4 15 16 17

COM2 Port

Chassis Ground

L

2011
Power Supply

Figure 2-16 Terminals - Rear View

Power Source Connection

Before connecting your meter to the power source, check the
label on the back of the device to ensure that it is equipped
with the appropriate power supply.

The power source can be dedicated-fused, or from a
monitored voltage if it is within the instrument power supply

range.

AC power supply: connect the line wire to terminal 12 and the

neutral wire to terminal 10.

DC power supply: connect the positive wire to terminal 12 and
the negative wire to terminal 10.
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Electrical Installation

Chassis Ground Connection

Connect the chassis ground of the device to the switchgear
earth ground using a dedicated wire greater than 2 mm®/14
AWG.

Wiring Diagrams

For AC input ratings, see “Technical Specifications” in
Appendix A.

The following wiring configurations are available in the meter:

Wiring Configuration Setup Code Figure
(See Basic Device Settings in Chapter 3)
3-wire 2-element Direct connection using 2 CTs 3dir2 2-17
4-wire Wye 3-element direct connection using 3 CTs 4Ln3 or 4LL3 2-18
4-wire Wye 3-element connection using 3 PTs, 3 CTs 4Ln3 or 4LL3 2-19
3-wire 2-element Open Delta connection using 2 PTs, 2 CTs 30P2 2-20
4-wire Wye 2v% -element connection using 2 PTs, 3 CTs 3Ln3 or 3LL3 2-21
3-wire 22 -element Open Delta connection using 2 PTs, 3 CTs 30P3 2-22
4-wire 3-element Delta direct connection using 3 CTs 4Ln3 or 4LL3 2-23
3-wire 2¥2-element Broken Delta connection using 2 PTs, 3 CTs 3bLn3 or 3bLL3 2-24
K A" L
LINE1 (A)o -
+ -
LINE 2 (B)o » LOAD
K Ay L
LINE 3 (C)o - >
+ -
i___o__o__o__l L
| | / | ‘xl
| -\ | A |0dd||eeeoe| ] > o
L _! 181920 2122252425 26272878 | —— T
—_ - pr— 14 FO 1 2 - 4
m DIG\‘TALZINPUTS AT«‘;:LOGL@;LJTSD ‘KRELAVS +® &3
=i ANALOG ouTPUTS] h| [ 1
10l 2 -B||(@H Shorting
mmi o\ Switches
“@|]|(#
,@, Iz ::
iolft 3||@)
— 2 I Tl
o] o [|@H
=i I [ 1]
D | vy i
@ com.1 comz V@ ,,
H HI 50 070 S ol _RS:A22+RS;A85® ’ IH Hi
g (sgso—fzzo 408657 L/@@ ;;
— @5 @4 @3 @2 @1 —
@w@ L0 2 c05-12004
PM172
Figure 2-17 3-Wire 2-Element Direct Connection Using 2 CTs.
Wiring Mode = 3dir2
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LINE 1 (A) o K'VV"'K -
+ -
LINE 2 (B) o " = - LOAD
LINE 3 (C) o = ——
N o nd
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o |
| | 1]
| YA\ I
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Figure 2-18 4-Wire Wye 3-Element Direct Connection Using 3 CTs.
Wiring Mode =4LL3 or 4Ln3

LINE 1 (A) o K L
. .| K L
LINE 2 (B) © = - LOAD
LINE 3 (C) o — LY
N o A -
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[ I A |

b
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Figure 2-19 4-Wire Wye 3-Element Connection Using 3 PTs, 3 CTs.
Wiring Mode = 4LL3 or 4Ln3
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K L
LINE 1 (A) © ALA
+ -
LINE 2 (B) o LOAD
K AmnL
LINE 3 (C)o
+ -
[ N
I L A
1l [ [ [ [ B
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— stzsw
L] o ot ons ) [GH—
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o |l@
Dl |9 ©|[®
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') xlie:
- PR || O
50 EE o) [T = 0| (@)
g g?l gs A°22° b V@@ Z
dianselII] @ o)
_ c05-12007
Figure 2-20 3-Wire 2-element Open Delta Connection Using 2 PTs, 2 CTs.
Wiring Mode = 30P2
K A~
LINE 1 (A) & L o
+1 -l Kot
LINE 2 (B) © m 3 - LOAD
LINE 3 (C) & S — >
N © — >
N/
Y N A--F-1-1
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S ki\ |
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Figure 2-21 4-Wire Wye 2%-Element Connection Using 2 PTs, 3 CTs.
Wiring Mode =3LL3 or 3Ln3
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Electrical Installation

This configuration provides accurate power measurements only if the voltages are

balanced.

LINE 1 (A) o

LINE 2 (B) ©

LOAD

LINE 3 (C)©

I O
[ u
| o o
[ | 7N
| %\V _g_\b | 00| [eeeee][0amn] ()
I [ 181920 21222324725 26272629 | Shortin
Lt ] B I e L Y- S R ST EI | -t orng
Ll | serwinirs skociinsg s @ ; Switches
Ol S| [@]
I O
=5 L| =
i@ dlie!
W — 2 1
I 9 [[@H
— Is T
) | [GH
] comy comz v0|[[@)]
506 38 o) [y g, i
@ @N ;3 14 15 16 SL/@@ ;
e\rise oI @ |, €05-12009
Figure 2-22 3-Wire Open 2%-Element Delta Connection Using 2 PTs, 3 CTs.
Wiring Mode = 30P3
‘V’ 77777777777777777777777777777 il
I
w [ Ly (A
| LINE 1(A) $ “i 1(A)
3 % 240VAC . i %
| L, L, (B ’Y'Y\L
| LINE 2(8) * e -
240VAC
i g 2401”*04 L i 208VAC HOAD
L L5(C) K L
| LINE 3(C) - : =
! g N i ’120VAC N -
| |
i é; i
]
I ]
I 1
I I
I I
I I
I I
I I

Figure 2-23 4-Wire 3-Element Delta Direct Connection Using 3 CTs.

Shorting
Switches

VOLTAGES DISPLAYED:

1. Line to neutral voltages: 120V; 208V; 120V.
2. Line to line voltages: 240V; 240V; 240V.

©05-12010
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Wiring Mode =4LL3 or 4Ln3

LINE1 (A)o = - >
LINE 2 (B) © ul BN EATAAA = —>LOAD
LINE 3 (C)© S LY >

+ -

.||—

L
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—
39993][00]
—_[181920 2122232425 26272829
=1 TV LTS T
= oG ouUTPUTSE] I
®)|||@ -
==
[] @
— I
#)|[|® -®
== |V,
[1] «D
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==i11v4
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W 50—40220403 1314151617@

elceiEEl]ey
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Figure 2-24  3-Wire 2%:-Element Broken Delta Connection Using 2 PTs, 3

CTs.

Wiring Mode = 3bLn3 or 3bLL3

Shorting
Switches

c05-12021
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1/0 Connections

For I/O ratings, see “Technical Specifications” in Appendix A.

Relay Outputs

LOAD
—l N
LOAD ———
+
10A FUSE LINE
f 18 19 20 ¥ F 3 \
@ [@@@} CODOD [MHHH} @
00000
—| 999 2eens 9o 9 ——
[ [l T15 Tos i f
m DIGITAL INPUTS ANALOG INPUTS [ RELAYS *
[l 1 ANALOG OUTPUTS[] I | [0 I
l{e € 1o|[E)
H H 1 SN ofactd|esv ] H H
7|E| POWER SUPPLY P 5&5;%?;; ':TD_ +%> u i
7 @ e [ JSTANDARD Tl25 2 O 50 Hz [ @ 77

5-12053

Figure 2-25 Relay Output Connection

Digital Inputs

o) F@@W i O

= I I

DKHTALINPUTS ANALOG INPUTS [] RELAYS *

[l : ANALOG OUTPUTS[] ][1 i . ]
M m* Vi SIN oftactO]esov [ ® L {]
5A CT) m ks
H L POWER SUPPLY P L]jopT UD_ i i
[ 1] 90-264VAC |CALIBRATED AT:| [ | [] 1
@ 50/60Hz [sTanparo| 25Hz [] 50 Hz[] @ @
H H 85-290vDC [10w | |60 Hz []400 Hz[] Ll L
al 'A@\_/\ O[ ANALOGIN/OUT 1| | [=—]

05-12025

Figure 2-26 Digital Input Connection
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Analog Outputs

i

LOAD [I]

SHIELD i:;ﬂ (:E :>—\ 1 erorecrve
@ _@HH} OTOTOTOT) [HHHHW \@

—| 73 S2EYE WL A=
El DIGITAL INPUTS ANALOG INPUTS [] RELAYS *

i i ANALOG OUTPUTSNS ][ i :

:m: Vi SIN olacT]|690V [] @ i :
pBACTJloPT.Ul]* @

i i sozbivac oo | |causratED AT I, | [T i
@ 50/60Hz [lstanoaro] | 25 Hz [] 50 Hz[] @

[ | L A@ 85-290VDC [10w | o 6A0N|-;|\z []400 Hz[] | L

= |o[analoeinout | IE=1] |

05-12048

Figure 2-27 Analog Output Connection
Maximum current loop load:

510 Ohm for 0-20 mA and 4-20 mA options
5 kOhm for 0-1 mA and 1 mA options

Analog Inputs

SENSOR [I] [I]
SHIELD (] ] )J q PROTECTIVE
Hd -1 d - GROUND

/ 18 19 20 26 27 28 29 \
JEE .. TG
—— @@@ﬁg 1@?” —
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@)@ € o)
—El— Vi SIN opacTd|eov [] @ H H

5A CT[]|oPT.Ul]l*
i i 90-205yme T SUPPLY .'; CALIBRATEDAT:| [, | [ 1
O e RO
|1 ] A@\/\“W o anaroe ool | =] |

05-12049

Figure 2-28 Analog Input Connection
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Communications Connections

Communications Connections

Several communication options are available for the PM174:

COM1 (check the label on the back of your meter):
RS-232/RS-422/RS-485
56K Dial-up modem
Ethernet 10/100BaseT
Profibus DP (with firmware V24.2.1 and later)

COM2:

RS-422/RS-485

The RS-232/RS-422/RS-485 port is a standard port for COM1.
Other options are ordered separately. Connections to the

Ethernet RJ45 connector and to the telephone RJ11 connector
are made through a cable adaptor provided with your meter (if

ordered).

A full description of the communication protocols is found in
the PM174 protocol guides provided with your meter.

COM1 RS-232 Connection

Devices

Handle Only at |N/-
Satc-sate” * |N/
W

POWER SUPPLY| |

L+(12)

D

[T Vo Jazromevoc [
(24) 18-36vpc [] Lowpc |N
(48) 36-72vDC [ ]
COM.1:
RS-232/422/485 STANDAR ye=r—
V3 ETHERNET Static-Sensitive
MODEM [
PROFIBUS [ ]
orkstations
O]
@ Ccom.1 COM.2
RS-422/RS-485
50 o © o ol X RX +TX +RX D
I o BIDIBDI)
s N EIEIEIEIE
9
1314 1516 17

©

Connector 9-pin D-type female:

05-12026

Signal

o
ab W Nk
=

RS-232 RTS
RS-232 RxD
RS-232 TxD
RS-232 CTS
RS-232 Signal ground

PM174 IBM PC/COMPATIBLE
RS232 25-PIN DB25
MALE CON. FEMALE CONNECTOR
— SG GND [
5 7
—1 TxD RxD [
3 3
—1 RxD XD [
2 X LA
2 |.CTS RTS [
T |.RTS cTs [

c04-01004

PM174 IBM PC/COMPATIBLE
RS-232 9-PIN DB9
MALE CON. FEMALE CONNECTOR
[— | SG GND [
5 5
. | TxD RxD [
3 2
[ | RxD ™D [
2 3
— | CTS —
4 RTS 7
— | RT —
1 S CcTs [

c04-01005
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PM174 IBMPC/COVPATIBLE PM174 IBMPC/COVPATIBLE
RS232 25-PIN DB25 RS232 9-PIN DB9
= SG GND 7 5 SG GND 5
3 TxD RxD 3 3 TxD RxD 2
2 RxD TxD > 2 RxD TxD 3
RS-232 SIMVPLE 3-WIRE RS-232 SIMPLE 3-\WIRE
CONNECTION 25-PIN CONNECTION 9-PIN

05-08004-5A

Figure 2-29 COM1: RS-232 Cable Drawings

COM1 RS-422/485 Connection

@
(24) 18-36vDc [] Lowpc [N
(48) 36-72vDC [ ]

| i COM.L: ] . i
RS-232/4221485 STANDAR BEO)
i = ATTENTION i =

~T6VDC [

Workstations

[ ] coma com 2POWER SUPPLY| |4
. > > L/
| 7 @ 50 0 0 0 ol TX s:foT/sz:i @ +@ W
| VN 90 0 o 06 @@@ @ = =

@@

[ | ] V3 ETHERNET gmtic-sensmve [
m MODEM O Randle only at N/- @
PROFIBUS [ Static-Safe
O]

13 14 1516 17

05-12027
Connector 9-pin D-type female:
Pin Signal
6 RS-422/485 +RxD
7 RS-422/485 +TxD
8 RS-422/485 —TxD
9 RS-422/485 —RxD
DB9
(MALE) RS-422
2 o) —e
9 . —
ha B HeF TO SATEC
b . . CONVERTER
Pmi72 | @ T Z) —_—>
com1 ° . @4
o iR
2 o
of Ziln
U L
RS-422 CABLE 04-01007

Figure 2-30 COM1: Connection to the RS-422/485-RS-232 Converter
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COMH1 Dial Up Modem Connection

Chapter 2 Installation

05120013
05120014

e’() San & owvs

\% hru%« uml- O N
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= =
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ee/wiiwi o

)77 4
.

20,
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COM1 Ethernet Connection

Figure 2-31 COM1: Telephone Line Connection

[To)
<
=
o

29

Figure 2-32 COML1: Ethernet Connection
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COM1 Profibus Connection

A (2Rt E—

: N
(24) 18-36vDC [] LOW DC g 020ma O
(48) 36-72vDC [ ] 0-1mA O

COM1: 4-20mA ) ]
RS-232/422/4858TANDARD[ ATTENTIOND @ | L

LOG IN/OUT-,
+1mA h

\VA& ETHERNET [ ] Sttc-Sensive u
MODEM é. e Onl:
PROFIBUS Siesae’ ™ N/'

Workstations

L POWER SUPPLY| [
@ COM.1 COoM.2

RS-422/RS-485
50 0 o 0 ol -TX -RX +TX +RX @
V| |9000 0o 13191919 @)

Og .....‘... O H

®e;
©

olsieiz]

05-12029

Connector 9-pin D-type female:

Pin Signal

N/C

N/C

B-Line, Positive RS485
RxD/TxD

RTS, Request To Send
GND BUS

+5V BUS

N/C

A-Line, Negative RS485
RxD/TxD

9 N/C

WN |-

(oo RENREe RIS NN

[T VeJaoomevoc ]

COM2 RS-422/485 Connection

(24) 18-36VDCD LOW DC
(48) 36-72vDC [ S| oima 0 Is| [
COM.1: 4-20mA -
RS-232/422/485 STANDARD[ ATTENTIOND @ Ll
V3 ETHERNET % g Statc-Sensiive L
MODEM
PROFIBUS [] Salesae’ ™ N/'
Workstations |
O POWER SUPPLY| [/

@ - Com.1 ) Rssglhéléraas U+@
Wi m X RX +TX +RX @ @ m
1344191917 -

TR

L3 14 15 16 174
7

05-12050

Connector removable, captured-wire, 5 terminals:

Terminal Signal
13 -TxD
14 -RxD
15 +TxD
16 +RxD
17 Ground
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I VeJazwmevoc [

LOG IN/OUT,
+1mA h

m (24) 18:36vDc [] Lowpc |N +(@ ‘
L L 0 g| 0-20mA O L L
[ ] (48) 36-72VDC 0-1mA O Is | [ ]
COM.1: ) 4-20mA -
RS-232/422/485 STANDARD[_] L @

I . V3 ETHERNET [ | ATTENTION I .
[ I MODEM ™ Devices il I
m PROFIBUS [ ] A g ony < |NJ-(10)
() H = Workstations | ]
,, LJ POWER SUPPLY| ,,

com.1 COM.2
%D fooooa s ) )|
N| 900008 13)(14)(15)16) @7 @ =
‘ | ©O)

° [

-+
-~ C - -
RS-485

DEVICES
upTOo31 |+ | | >< f (PLC)

Y "

— RS-485 COMMUNICATION PORT

- 05-12051

2 WIRE CONNECTION

RS-485 MULTI-DROP CONNECTION

PM172-N2 (1) PM172-N2 (2) PM172-N2 (32)
CONVERTER
RS485/422-232
— SHLD
MASTER
® 1)
re1| * Rt2
RS232 RS485

Rt1, Rt2=200-500 Ohm, 0.5W

CABLE MAXIMUM LENGTH 1000M
UP TO 32 POWERMETERS 05-12012

Figure 2-33 COM2: RS-485 2 Wire Connection
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T . -
H (Vo [@romoc ] [OG IN/OU & I
El (24) 18-3s3vDc [] Lowpc |N| t1mA *@
Ll L 0 g 0-20mA n L L
[ ] (48) 36-72VDC 0-1mA 0 Iz | [
dléb COM.1: 4-20mA -
| | L RS-232/422/485 STANDARD[ ]

V3 ETHERNET [ ATTENTION I

[ MODEM ml
m PROFIBUS A gendicony a |-

Workstations

[ . com POWER SUPPLY| |4
@ RS- 422/RS 85 L”@
| L 50 0 o o ol X @@mx |

©
\@ﬁ@@)

[ 0| Wn 90 0 0 06 [
o ot=]a [y @@@%J. o)
— I\

TO COMMUNICATION | == == I
SYSTEM =

RS-485/422 COMMUNICATION PORT
4 WIRE CONNECTION 05-12047

Figure 2-34 COM2: RS-422/485 4 Wire Connection
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Chapter 3 Display Operations

Load Bar Graph SATC PM174  Power Quality Analyzer

Displayed Parameters

Wh/varh Pulse LED [

Measurement Units

ENERGY

~omz COM1
i e o
Port Activity LEDs PR Tiomo> COMMUNICATION

Navigation Buttons

Indicators and Controls

Display Diagnostics

The display may indicate a connection error as shown on the
left picture if it fails to establish a connection with the meter.
Check the connection between the display module and the
meter body. If the error message is still displayed, contact your
local distributor.

VA

W

WY

Numeric LED Display

The meter has a simple user interface that allows you to view
numerous measurement parameters by scrolling through
different display pages. The numeric LED display shows up to
three parameters at a time. Small rectangular or triangular
LEDs at right and below the display indicate the displayed
parameters and their measurement units.

The display layout may change depending on the meter type
and mode of operation. There are three modes of display
operation: data display, status display, and programming
mode display.

Load Bar Graph

The load bar graph displays the amount, in percent (40% to
110%), of the present current load with respect to user-defined
nominal load current. The reference nominal current can be
set up in amps through the Display Setup menu. Ifit is set to 0
(default), the current load is referenced to the specified CT
primary current.
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Data Display

Data Display

Energy Pulse LED

The PM174 has a red “Energy Pulse” LED. It flashes at a
constant rate when a load is applied to the meter. There are
two modes of LED operation: normal and test. In normal
mode, the LED pulses indicate imported Wh at a rate of 1,000
pulses per kWh. In test mode, the LED pulses indicate either
imported Wh, or imported (inductive) varh at a rate of 10,000
pulses per kWh/kvarh. The energy test mode can be enabled
through the Display Setup menu. When in test mode, the
energy and demand accumulators do not account for
consumed energy.

Port Activity LEDs

The meter has two yellow LEDs “COM1” and “COM2”, which
indicate activity on the two communication ports. The port’s
LED flashes when the port is receiving or transmitting data.
With the Ethernet or Profibus option, the “COM1” LED flashes
constantly regardless of the port activity.

When the display module is connected remotely through a 3-
wire RS-485 interface, the “COM1” LED indicates the display
port activity, while the “COM2” LED is not operational.

Navigation Buttons

The PM174 is provided with six push buttons that are normally
used to navigate between different measurement displays. In
programming mode, the buttons access the device setup
menus and the default factory-set device settings can be
changed.

In data mode, the display is normally updated once per
second; you can adjust the display update rate via the Display
Setup menu.

Display Features

Measurement Units

Currents are always displayed in amperes with two decimal
places.

Measurement units for voltage and power depend on the
connection scheme of the meter:

o When direct wiring is used, voltages are displayed in
volts with one decimal place, and power in kilowatts
with three decimal places.

e When wiring via PT is used, for the PT ratio up to and
including 4.0, voltages are displayed in volts, and
power in whole kilowatts.

e Forthe PT ratio above 4.0, voltages are displayed in
kilovolts, and power in megawatts with three decimal
places.

The small round “Kilo” and “Mega” LEDs light up showing the
appropriate measurement units for a displayed page.
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Data Display

Primary and Secondary Volts

Volts can be displayed in primary (default) or secondary units.
The volts display mode can be changed through the Display
Setup menu.

Phase Power Readings

In configurations with the neutral wire, in addition to total
three-phase powers, the meter can show per-phase power
readings. By default, they are disabled. See Display Setup on
how to enable per-phase power readings in your meter.

Fundamental Component

The meter can display total power factor and active power for
the fundamental component if it is enabled through the Display
Setup menu. Whenever phase power readings are allowed,
the PM174 also displays per-phase power factor and active
power for the fundamental component.

Auto Return

If no buttons are pressed for 30 seconds while the display
Auto Return option is enabled, the display automatically
returns to the main screen from any other measurement
display.

The Auto Return option can be enabled through the Display
Setup menu

Auto Scroll

If no buttons are pressed for 30 seconds while in the common
measurements display, and the Auto Scroll option is enabled
in the meter, the display automatically scrolls through all
available pages. The scroll interval can be adjusted through
the Display Setup menu.

To stop auto scrolling, press briefly the SCROLL button.

Navigation Buttons

[ 0
ESC

In Data Display mode, the navigation buttons function as
follows.

The MIN/MAX button switches to the Min/Max - Maximum
Demands display pages. When briefly pressed again, it
switches back to the common measurements display.

MIN

MAX

ENERGY

SELECT ENTER

ALY

The PQ button switches between different power
quality/harmonic displays: Total Harmonics, Individual Voltage
and Current Harmonics, and Power Quality parameters -
short-term (Pst) and long-term (PIt) flicker, and voltage and
current negative sequence unbalance. When briefly pressed
once again, it switches back to the common measurements
display

The UP and DOWN arrow buttons, labeled by arrowheads,
scroll forwards and backwards through the display pages.
Pressed briefly, they move one page forward or backward. If
you hold down the button, the display pages are scrolled at
rate of a twice per second.
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Data Display

Pressing both the UP and DOWN arrow buttons together
returns to the first page within the current display.

The SELECT button operates once it’s released. The button
has two functions:

e  When pressed briefly, it switches to programming
mode.

e When pressed together with the ENTER button for
more than 5 seconds, it resets Min/Max records,
maximum demands, or energies depending on the
currently displayed page. If the meter is password
protected, and a simple reset of data from the display
is not allowed, the action has no effect.

The ENERGY button switches to the Energy display. If TOU
registers are configured in the meter, you can repeatedly press
this button to scroll through all available TOU registers. When
briefly pressed once again, it switches back to the common
measurements display

Simple Reset of Accumulated Data

When the meter is not password protected, or the simple reset
of data is allowed from the display regardless of the security
setting (see “Display Setup”), the meter allows the simple
“two-button’ reset of the Min/Max registers, maximum
demands, energies, and counters from the data display mode
without entering the reset menu:

1. Select a display page where the data
you want to reset is displayed:

Min/Max log - select a Min/Max page from the Min/Max
Display.

Ampere and volt maximum demands - select the ampere
or volt maximum demand page from the Min/Max Display.

Power maximum demands - select the power maximum
demand page from the Min/Max Display.

Total and phase energies - select a total energy, or phase
energy page from the Energy Display.

Counters - select a counter page from the Status Display

2. While holding the SELECT button,
press and hold the ENTER button for
about 5 seconds. The displayed data is
reset to zero.

Common Measurements Display

Scroll through pages with the UP and DOWN arrow buttons.

Common Measurements (Main Display)

1 V12 Line-to-line volts
V23
L V31
2 V1 Line-to-neutral volts (in
V2 configurations with a
P V3 neutral wire: 4LN3,

3LNS, 3BLN3, 4LL3,
3LL3, and 3BLL3)

3 11 Amps
12
13

4 kVA/MVA Total VA
PF Total PF
kKW/MW Total W
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Operations
Common Measurements (Main Display)

5 In Neutral current
Hz Frequency
kvar/Mvar Total var

6 Ph.L1 Phase L1 powers

@ PF (if enabled)

kw/MW

7 kVA/MVA Phase L1 powers

@ Ph.L1 (if enabled)

kvar/Mvar

8 Ph.L2 Phase L2 powers
PF (if enabled)
kw/MW

9 kVA/MVA Phase L2 powers
Ph.L2 (if enabled)
kvar/Mvar

10 Ph.L3 Phase L3 powers
PF (if enabled)
kw/MW

11 kVA/MVA Phase L3 powers
Ph.L3 (if enabled)
kvar/Mvar

12 HO1 Fundamental total
PF powers
kW/MW (if enabled)

13 H1.L1 Fundamental phase L1
PF powers
kW/MW (if enabled)

14 H1.L2 Fundamental phase L2
PF powers
kw/MW (if enabled)

15 H1.L3 Fundamental phase L3
PF powers
kKW/MW (if enabled)

16 An.In Analog inputs (optional)
All
Al2

Min/Max and Max. Demands Display

Press the MIN/MAX button. The MIN/MAX LED, or MAX
DEMAND LED in the PM174, is illuminated when in the
MIN/MAX display. Use the UP and DOWN arrow buttons to
scroll through the Min/Max and Max. Demand pages.

Note that volts readings are line-to-neutral in 4LN3, 3LN3 and
3BLN3 wiring modes, and line-to-line in other modes.

% |:> Min/Max and Maximum Demands
1 V1/V12 Minimum volts
V2/V23
Lo V3/Vv3l
2 | Minimum amps
1
Lo |
2
|
3
3 kVA/MVA Minimum total VA
PF Minimum total PF
Lo kW/MW (absolute)
Minimum total W
4 In Minimum neutral
Hz current
Lo kvar/Mvar Minimum frequency
Minimum total var
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Min/Max and Maximum Demands
5 V1/v12 Maximum volts
V2/V23
Hi V3/Vv3l
6 11 Maximum amps
12
Hi 13
7 kVA/MVA Maximum total VA
PF Maximum total PF
Hi kW/MW (absolute)
Maximum total W
8 In Maximum neutral
Hz current
Hi kvar/Mvar Maximum frequency
Maximum total var
9 V1/V12 Maximum volt demands
V2/V23
Hd  V3/v3l
10 11 Maximum ampere
12 demands
Hd 13
11 kVA/MVA Maximum VA demand
PF PF at maximum VA
Hd kW/MW demand
Maximum W import
demand
12
Hd  kvar/Mvar Maximum var import
demand
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Power Quality/Harmonics Display

Press the PQ/ESC button. The THD/TDD LED is illuminated.
Press the button again to move to the individual harmonics, or
to the flicker and unbalance displays. Use the UP and DOWN
arrow buttons to scroll through harmonics and power quality
measurements.

Note that voltage harmonics readings are line-to-neutral in the
4LN3, 3LN3 and 3BLN3 wiring modes, and line-to-line in all
other modes.

Total Harmonics

.
ESC :
1

V1/V12 THD Voltage THD
V2/V23 THD
thd. V3/v31 THD

11 THD Current THD
12 THD
thd. 13 THD

A
v

11 TDD Current TDD
12 TDD
tdd. 13 TDD

11 K-Factor Current K-Factor
12 K-Factor
HF 13 K-Factor

Individual Voltage Harmonics

£
ESC 1

V1/V12 HD% Order 2 harmonic
V2/V23 HD% distortion
02H V3/v31 HD%

V1/V12 HD% Order 3 harmonic
V2/V23 HD% distortion
03H V3/V31 HD%

39

A |
v

V1/V12 HD% Order 40 harmonic
V2/V23 HD% distortion
40H V3/v31 HD%

Individual Current Harmonics

25
ESC

a |
v

1 11 HD% Order 2 harmonic
12 HD% distortion
02H 13 HD%
11 HD% Order 3 harmonic
12 HD% distortion
03H 13 HD%
39 11 HD% Order 40 harmonic
12 HD% distortion
40H 13 HD%

Flicker/Unbalance

.
ESC E:
1

A
v

V1 Pst Short term flicker
V2 Pst
Pst V3 Pst
2 V1 Plt Long term flicker
V2 Plt
PIt  V3PIt
U.Unb
V% unb Voltage negative
sequence unbalance,
percent
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Flicker/Unbalance
4 C.Unb
1% unb Current negative
sequence unbalance,
percent
Energy Display

Press the ENERGY button. The MVAh, Mvarh, or MWh LED is
illuminated. If TOU registers are configured in the meter, press
the button again to scroll through all active TOU registers. Use
the UP and DOWN arrow buttons to scroll through { XE
"demand" }energy pages.

Along with total energies, per phase energy accumulators are
displayed if phase energy calculation is enabled in the Device
Options menu.

|:> Total and Phase Energies
1 Ac.En. Total Wh import
IP.
MWh
2 rE.En. Total varh import

I1P.
Mvarh

3 AP.En. Total VAh

MVAh

4 Ac.En. Total Wh export
EP.
MWh

5 rE.En. Total varh export
EP.
Mvarh

6 Ac.En. Phase L1 Wh import
IP.L1.
MWh

7 rE.En. Phase L1 varh import
IP.L1.
Mvarh

L1.
MVAh

m 8 AP.En. Phase L1 VAh

9 Ac.En. Phase L2 Wh import
IP.L2.
MWh

10 rE.En. Phase L2 varh import
IP.L2.
Mvarh

11 AP.En. Phase L2 VAh
L2.
MVAh

12 Ac.En. Phase L3 Wh import
IP.L3.
MWh

13 rE.En. Phase L3 varh import
IP.L3.
Mvarh

14 AP.EnN. Phase L3 VAh
L3.
MVAh

ENERGY

ENTER E> | TOU Energy Register 1
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Status Display

ENERGY
ENTER

A
\d

Status Display

SELECT

IO IO I(n .
Il o||lc
VWY VWA VWA

ENERGY
ENTER

.

TOU Energy Register 1

rEG.1
trF.1
MWh
rEG.1
trF.2
MWh

Tariff 1 reading

Tariff 1 reading

rEG.1
trF.8
MWh

Tariff 8 reading

TOU Energy Register 8

rEG.8
trF.1
MWh
rEG.8
trF.2
MWh

Tariff 1 reading

Tariff 1 reading

reG.8
trF.8
MWh

Tariff 8 reading

The meter has separate status information pages accessible
through the primary device menu. The Status Display shows

rarely used information that is especially helpful when

connecting the meter inputs and outputs to external

equipment. For information on navigating in the menus, see

“Using the Menus”.

To enter the Status Display:

1. From the Data Display, press the SELECT button to enter
the primary device menu. The “StA” window is highlighted.

2. Press ENTER to enter the Status Display. Use the UP
and DOWN arrow buttons to scroll through the status

pages.

To exit the Status Display:

1. Press ESC to return to the primary device menu.

2. Press ESC to return to the Data display.

Status Dis

lay

AG.

PhsS

rot
POS/nEG/Err
V1 angle

V2 angle

V3 angle

Phase rotation order

Voltage angles (+180°,
referenced to V1)

AG.

11 angle
12 angle
13 angle

Current angles (+180°,
referenced to V1)

rEL
1.2.
00

Relay status

A
\d

St.In
1.2.
00

Status inputs

Cnt.1

Counter #1

Cnt.2

Counter #2
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Using the Menus

Status Display

8 Cnt.3

Counter #3
9 Cnt.4

Counter #4
10 batt Backup battery status

(Normal/Low)
nor/Lo

Using the Menus

Navigation Buttons

ALY

ENERGY
ENTER

TH/TDD
ESC

SELECT

The PM174 has a menu-driven setup. To enter the menus,
press and release the SELECT button.

The SELECT button selects (highlights) an active window in
which you can select or change a desired menu item. The
button operates once it’s briefly pressed and released.

The UP and DOWN arrow buttons scroll through menu items
in the highlighted window forwards and backwards, and allow
changing a highlighted item when entering numbers.

The ENTER button confirms the selection of a menu item or a
number in the highlighted window, thus allowing to enter a
submenu or to store a changed item.

The ESC button is “Escape” leaving the highlighted item
unchanged or returning to the upper level menu.

Selecting Menus

To access the meter menus, press and release the SELECT
button. The primary meter menu is open as shown below. The
menu has three entries:

e StA - Status Display entry
(see "Status Display” above)

e  OPS - Main setup menu entry
allowing to review setup
options

e CHG - Main setup menu entry
allowing to change setups

= =

= = | |ENERGY

[} OPS B || seLect OPS Z ENTER
= =
CHG § CHG E§

To enter the Status Display:

1. If the StA window is not highlighted, use the SELECT
button to activate it.

2. Press the ENTER button to enter the Status Display

To review the meter setup options:

42
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Using the Menus

1. Press the SELECT button to activate
the OPS window.

2. Pressthe ENTER button to enter the
main menu.

To change the meter setup, or to clear the accumulated
values:

1. Press the SELECT button to activate
the CHG window.

2. Press the ENTER button to enter the
main menu.

Entering the Password

The setup change menu can be secured by a four-digit user
password. The meter is primarily shipped with the password
preset to 0 and password protection disabled. You can change
the password and enable password protection through the
Access Control menu (see Meter Security).

If authorization is not required, just press the ENTER button to
move to the Main menu; otherwise you should enter a correct
password to be authorized to access the meter setup.

PASS H PASS B m
= = ENERGY
[} 0000 E @[} 0201 F ENTER [>

.
;

To enter the password:
1. Adjust the first digit with the UP and
DOWN arrow buttons.

2. Pressthe SELECT button to advance
to the next digit.

3. Adjust the remaining password digits in
the same manner.

4. Press ENTER to confirm the password.

If the password entered is correct, you move to the Main
menu, otherwise you return to the previous menu.

Selecting the OPS or CHG entry moves you to the Main menu
that is represented by two entries: the upper window displays
a secondary menu list, while the bottom item is an assisting
exit window.

Selecting a Menu Entry

To select a menu entry from the menu list:

1. Highlight the upper item by pressing the SELECT button.

bASc
ENTER

2. Scroll through the menu list by pressing briefly the UP and
DOWN arrow buttons until the desired menu entry
appears.

3. Press the ENTER button.

.‘
)]
~

VWV

VA
VWA VWA

m
wn
(@)
VWV
m
w0
(@)
VWY

Series PM174 Powermeters 43



Chapter 3 Display Menu Operations

Viewing and Changing Setup ltems

A second level menu normally consists of three items: the
upper static window indicates the menu name, while the
middle window represents a list of setup parameters you can
scroll through, and the lower item shows the present
parameter value.

To select a parameter you want to view or change:

1. Highlight the middle window by pressing the SELECT

button.
A [eor & | (A 22 |

2. Scroll through the parameter list with the UP and DOWN
buttons until the desired parameter name appears.

To change the selected parameter:

1. Press the SELECT button to highlight
the lower item.

e e

AR

200.

WY VWV VWY

o
= 25
o (¢)
VWM VA VWA

WY VWV WY

2. If a number represents the parameter, adjust it to the
desired value with the UP and DOWN arrow buttons.
When briefly pressed, the button increments or
decrements the number by one. When the button is
pressed continuously, the number is changed
approximately twice per second.

3. If a name represents the parameter, select the desired
option with the UP and DOWN arrow buttons.

4. To store your new selection, press the ENTER button.

5. To leave the parameter unchanged, press the ESC
button.

You will return to the parameter list to select another
parameter or return to the main menu.

To exit the menu, press ESC.

Menu Operations

o
H
wn
o
VWA

Basic Device Settings

(@)
o
=)
l

This menu allows you to configure the basic meter settings
that define the general operating characteristics of the device.
To enter the menu, select the “baSc” entry from the main
menu, and then press the ENTER button.

VWY (WA

B
b=
>

w

To select a setup option:

1. Press the SELECT button to activate the middle window.
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2. Use the UP and DOWN arrow buttons to scroll to the

desired option.

To change the option:

1.  Press the SELECT button to activate the lower window.
2. Use the UP and DOWN arrow buttons to select the

desired option.

3. Press ENTER to confirm your changes and to store your
new setting, or press ESC to discard changes.

To exit the menu, press ESC.

The following table lists available options.

Label |Parameter Options Default Description
ConF Wiring connection See “Basic | 4Ln3 The wiring connection of the
(configuration) mode Meter device
Setup” in
Chapter 4
Pt PT ratio 1.0-6500.0 |[1.0 The phase potential
transformer’s primary to
secondary ratio
Pt.F PT Ratio multiplier x1, %10 x1 PT Ratio multiplication factor.
Used in extra high voltage
networks to accommodate the
PT ratio for 500 kV and higher
networks.
U.SEC | Nominal secondary 10-690 V 120V The nominal secondary line-to-
voltage neutral (in 4LN3, 3LN3 and
3BLN3 wiring modes) or line-to-
line (in 4LL3, 3LL3, 3BLL3,
30P2, 30P3 and 3DIR modes)
voltage. Used as a reference
voltage for the IEEE 1159
Power Quality recorder.
Ct CT primary current 1-20000A |[5A The primary rating of the phase
current transformer
d.p Power block demand 1,2,5,10, |30 min The length of the demand
period 15, 20, 30, period for power demand
60 min, calculations. If the external
E=external synchronization is selected, a
sync pulse front on the digital input
DI1 denotes the start of the
demand interval.
nd.P The number of blocks in | 1-15 1 The number of blocks to be
the sliding window averaged for sliding window
demands
Ad.P Ampere, volt and THD | 0-1800 sec |900 sec | The length of the demand
demand period period for ampere, volt and
THD demand calculations
Freq Nominal frequency 50,60 Hz 60 Hz The nominal line frequency
LoAd Maximum demand load |0-20000 A |0 The maximum demand load

current

current (0 = CT primary)

A Always specify the wiring mode and transformer ratings prior to

setting up setpoints and analog outputs.

A The maximum value for the product of the phase CT primary
current and PT ratio is 57,500,000. If the product is greater, power

readings are zeroed.
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P.cAL

PonL]

VWY (VA WA

rtu

VWY WY YA

Device Options

This menu allows you to change the user-configurable device
options or put the meter into energy test mode. To enter the
menu, select the “OPtS” entry from the main menu, and then
press the ENTER button.

To select a setup option:

1. Press the SELECT button to activate the middle window.
2. Use the UP and DOWN arrow buttons to scroll to the

desired option.

To change the option:

1. Press the SELECT button to activate the lower window.

2. Use the UP and DOWN arrow buttons to select the

desired option.

3. Press ENTER to confirm your changes and to store your
new setting, or press ESC to discard changes.

To exit the menu, press ESC.

The following table lists available options.

Label | Parameter Options Default |Description
P.cAL |Power rEAc (reactive power), | Reactive | The method used for
calculation nAct (non-active calculating reactive and
mode power) apparent powers
roLL | Energy roll 10.E4=10,000 10.E9 The value at which
valueF 10.E5=100,000 energy counters roll
10.E6=1,000,000 over to zero
10.E7=10,000,000
10.E8=100,000,000
10.E9=1,000,000,000
Ph.En |Phase energy diS = disabled Disabled |Enables phase energy
optionE En = enabled calculations
bAtt | Backup battery |OFF = switched OFF | OFF Allows to conserve a
mode On = switched ON battery while the meter
is out of operation
tESt | Energy test OFF = disabled Disabled | Setting this option puts
mode Ac.Ei = Wh pulses the meter into the
rE.Ei = varh pulses energy test mode
An.EP | Analog nonk = disabled Disabled |Enables outputs for the
expander 0-20 = 0-20 mA AX-8 analog expanders
option® 4-20 = 4-20 mA through port COM2. See
0-1=0-1 mA “Analog Expander
-1-1 = +1 mA setup

1

analog expander

the computer communications.

Communication Ports

These two menus allow you to configure parameters for

Do not enable the analog expander output if you do not have the
connected to the meter, otherwise it will disturb

communication ports COM1 and COM2. To enter the menu,
select “Prt.1” for COM1 or “Prt.2” for COM2 from the main
menu, and then press the ENTER button.

To select a setup option:

1. Press the SELECT button to activate the middle window.

46
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2. Use the UP and DOWN arrow buttons to scroll to the
desired option.

To change the option:

1.  Press the SELECT button to activate the lower window.

2. Use the UP and DOWN arrow buttons to select the
desired option.

3. Press ENTER to confirm your changes and to store your
new setting, or press ESC to discard changes.

To exit the menu, press ESC.

The following tables list available port options.

COM1 Settings

Label Parameter Options Default |Description
Prot Communications | rtu = Modbus RTU Modbus | The communications
protocol ASClI=Modbus ASCII |RTU protocol supported by
dnP3 = DNP3 ! the port
PrFb = Profibus DP
rs Port interface® | 232 = RS-232 Depends | For non-serial interfaces
485 = RS-485 on the - not changeable;
422 = RS-422 order automatically detected
dial = Dial-up Modem by the meter
Eth.= Ethernet
PrFb = Profibus DP
Addr Device address | Modbus: 1-247 1 Device network address
DNP3: 0-65532
Profibus DP: 0-126
bAud Baud rate 300-115200 bps 19200 bps | The port baud rate
dAtA Data format and | 7E, 8N, 8E 8N 7E data format should
parity not be used with the
Modbus RTU and DNP3
protocols
H.Sh Handshaking nonE=no flow control |None
(flow control) SOFt=software
(XON/XOFF)
HArd=hardware (CTS)
rts RTS mode nonE = not used None
Forc = RTS is
permanently asserted
CtrL = RTS is asserted
during the
transmission

1

DNP3/TCP server along with the Modbus/TCP server allowing
simultaneous connections on both TCP ports. Selecting the Modbus
protocol for the port disables the DNP3/TCP server.

Selecting the DNP3 protocol on the Ethernet port launches the

The meter automatically detects a replaceable communication module
and does not allow you to change the interface, baud rate or data
format for the Dial-up modem, and for the Ethernet or Profibus port.

COM2 Settings

Label Parameter Options Default | Description
Prot Communications | rtu = Modbus RTU Modbus | The communications
protocol ASCIl = Modbus RTU protocol supported by

ASCII the port
dnP3 = DNP3

rs Port interface 485 = RS-485 RS-485
422 = RS-422

Addr Device address | Modbus: 1-247 1 Device network address
DNP3: 0-65532
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A. 192.

000.203

VWY VWA VY]

G. 192.

000.001

= =
[*2] [*2]
®|| S ®

WY VWA A
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=

=1

©
l I -
VYWY VAT VWY

Label Parameter Options Default |Description
bAud Baud rate 300-115200 bps 19200 bps | The port baud rate
dAtA Data format and | 7E, 8N, 8E 8N 7E data format should
parity not be used with the
Modbus RTU and DNP3
protocols
Network Address

This menu allows you to configure the device IP address and
the default gateway address for the Ethernet port. To enter the
menu, select “nEt” from the main menu, and then press the
ENTER button.

To change the IP Address and Default Gateway:

1. To change the device IP address, select the “A” entry in
the upper window with the UP and DOWN arrow buttons.
To change the default gateway address, select the “G”
entry.

2. Pressthe SELECT button to activate the first address

digit.

I

to discard changes.

To exit the menu, press ESC.

Counters Setup

Use the UP and DOWN arrow buttons to adjust the digit.
Press the SELECT button to advance to the next digit.

Adjust the remaining address digits.
Press ENTER to confirm your new setting, or press ESC

The PM174 has four six-digit counters that can count pulses
delivered through the device digital inputs with a

programmable scale factor, or events that trigger setpoint

operations. This menu allows you to link digital inputs to the
counters and define a pulse multiplier for each counter. To
enter the menu, select the “Cnt” entry from the main menu and

press the ENTER button.

The menu uses three entries:

1. The upper window indicates a counter

number.

2. The middle window selects a digital input to be linked to
the counter.

3. The lower window defines a counter multiplier.

Use the UP and DOWN arrow buttons to scroll to the desired

counter.

To change the counter options:

1. Press the SELECT button to activate the middle window.

2. Use the UP and DOWN arrow buttons to link a digital

input to the counter or to disable the counter input.
3. Press the SELECT button to activate the lower window.

4. Use the UP and DOWN arrow buttons to enter the desired
multiplier.
5. Press ENTER to confirm your changes and to store the
new settings, or press ESC to discard changes.

6. You are returned to the upper window to select another
counter or exit the menu.

48
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To exit the menu, press ESC.

The following table lists available counter options.

Parameter Options Default | Description

Pulse source |None = disabled |None Links a digital input to the counter
Inp.1 =DI1
Inp.2 = DI2

Multiplier 1-9999 1 The value added to the counter

when a pulse is detected on the
pulse source input, or the counter is
incremented through a setpoint
action

Series PM174 Powermeters
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Control Setpoints Setup

The PM174 provides 16 control setpoints with programmable
operate and release delays. Each setpoint evaluates a logical
expression with up to four arguments using OR/AND logic.
Whenever an expression is evaluated as “true”, the setpoint
performs up to four concurrent actions that can send a
command to the output relays, increment or decrement a
counter, or trigger a recorder. For more information on
setpoints operation, see “Using Control Setpoints” in Chapter

This menu configures setpoints through the front display. To
enter the menu, select the “SEtP” entry from the main menu,
and press the ENTER button.

The menu uses three entries:

1. The upper window indicates a setpoint number.

2. The middle window selects a setup parameter to view or
change.

3. The lower window displays the parameter value.

Use the UP and DOWN arrow buttons to scroll to the desired
setpoint.

To select a setpoint parameter:

1. Press the SELECT button to activate the middle window.

2. Use the UP and DOWN arrow buttons to scroll to the
desired parameter.

To change the parameter value:

1. Pressthe SELECT button to activate the lower window.

2. Use the UP and DOWN arrow buttons to select the
desired value.

3. Press ENTER to confirm your new parameter setting, or
press ESC to discard changes.

4. You are returned to the middle window to select and
configure another parameter, or confirm the setpoint
settings and exit the menu.

To store your new setpoint settings after you configured all
setpoint parameters:

1. When the middle window is highlighted, press the ENTER
button.

2. You are returned to the upper window to select another
setpoint or exit the menu.

To exit the menu, press ESC.

The following table lists available setpoint options. For a list of
available setpoint triggers and actions, see “Using Control
Setpoints” in Chapter 4.
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m
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VWA VWV

m
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Label Parameter Options Description

LGC.2- Logical operator | OR, AND Combines setpoint triggers in a

LGC.4 logical expression

TrG.1-TrG.4 | Trigger See _ The analog or digital value that is
parameter #1- |Appendix C |used as an argument in a logical
#4 expression
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Label

Parameter

Options

Description

OFF.4

Ond

OFF d

On.1-0On.4

OFF.1-

Act.1-Act.4

#1-#4

Operate limit

Release limit

Setpoint action

Operate delay

Release delay

See
Appendix C

0-999.9 sec

0-999.9 sec

The threshold (in primary units) at
which the conditional expression
would be evaluated to true. Not
applicable for digital triggers.

The threshold (in primary units) at
which the conditional expression
would be evaluated to false. Defines
the hysteresis for analog triggers.
Not applicable for digital triggers.

The action performed when the
setpoint expression is evaluated to
true (the setpoint is in operated
state)

The time delay before operation
when the operate conditions are
fulfilled

The time delay before release when
the release conditions are fulfilled

>
>
=
V7Y [TV
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ol||l> g
[y

VWA VWA

Aln.1

Q>

o5 INIE:

o+ o

VWV VYWY VWV MWW VWA VWV
w

!
WY

Analog Inputs Setup

To change the analog input options:
1. Use the UP and DOWN arrow buttons to scroll to the
desired parameter.
2. Press the SELECT button to activate the lower window.

Use the UP and DOWN arrow buttons to adjust the
parameter value.
4. Press ENTER to confirm your new parameter setting, or
press ESC to discard changes.

5. You are returned to the middle window to select another
parameter, or store your new settings and exit the menu.

This entry appears only if the meter is ordered with optional
analog inputs. For more information on configuring analog
inputs in your meter, see “Programming Analog Inputs” in
Chapter 4.

To enter the menu, select the “A.In.1” or “A.In.2” entry from the
main menu for the Al1 and AI2 input respectively, and then
press the ENTER button.

To store your new settings and exit the menu:

1. When the middle window is highlighted, press the ENTER
button.

2.  You return to the main menu.

To exit the menu without saving your changes, press ESC.

The following table lists available analog input options.

Label

Parameter

Options

Description

Lo

Hi

dEc.P

Zero scale

Full scale

Number of
decimal places

0-999,999

0-999,999

0-3

The low engineering scale (in
primary units) for the analog input
corresponding to a lowest (zero)
input current (0 or 4 mA)

The high engineering scale (in
primary units) for the analog input
corresponding to a highest input
current (1 or 20 mA)

The number of decimal digits in a

fractional part of the scaled
engineering value
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Analog Outputs Setup

This entry appears only if the meter is ordered with optional
analog outputs. For more information on configuring analog
inputs in your meter, see “Programming Analog Outputs” in
Chapter 4.

To enter the menu, select the “A.Ou.1” or “A.Ou.2” entry from
the main menu for the AO1 and AO2 output respectively, and
then press the ENTER button.

To change the analog output options:

1.  Use the UP and DOWN arrow buttons to scroll to the
desired parameter.

2. Press the SELECT button to activate the lower window.

3. Use the UP and DOWN arrow buttons to adjust the
parameter value.

4. Press ENTER to confirm your new parameter setting, or
press ESC to discard changes.

5. You are returned to the middle window to select another
parameter, or store your new settings and exit the menu.

To store your new settings and exit the menu:

1. When the middle window is highlighted, press the ENTER
button.

2. You return to the main menu.

To exit the menu without saving your changes, press ESC.

The following table lists available analog output options. For a
list of the available output parameters and their scales, see
“Programming Analog Outputs” in Chapter 4.

Label Parameter | Options Description
OutP Output See Appendix B Selects the measured parameter to
parameter be transmitted through the analog
output channel.
Lo Zero scale Low engineering scale (in primary

units) for the analog output
corresponding to a lowest (zero)
output current (0 or 4 mA)

Hi Full scale High engineering scale (in primary
units) for the analog output
corresponding to a highest output
current (1 or 20 mA)

Analog Expander Setup

The meter can provide 16 additional analog outputs via two
optional AX-8 analog expanders that are connected through a
serial RS-422 interface to the meter port COM2. Each
expander has its own address 0 or 1 on the serial interface.

This menu allows you to assign parameters for the expanded
analog outputs and to specify their scales. For more
information on configuring the analog expander outputs in your
meter, see “Programming the Analog Expander” in Chapter 4.

To enter the menu, select the “AEPNn” entry from the Main
menu, and press the ENTER button.

The expanded analog outputs are labeled in the following
manner: analog output channels A1-1 through A1-8 are
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associated with the analog expander with address 0, while
outputs A2-1 through A2-8 are associated with the analog
expander with address 1.

The menu uses three entries:

1. The upper window indicates an analog expander’s output
channel.

2.  The middle window selects a setup parameter to view or
change.

3. The lower window displays the parameter value.

Use the UP and DOWN arrow buttons to scroll to the desired
analog expander channel.

To select a setup parameter:

1. Press the SELECT button to activate the middle window.

2. Use the UP and DOWN arrow buttons to scroll to the desired
parameter.

To change the parameter value:

1. Press the SELECT button to activate the lower window.

2. Use the UP and DOWN arrow buttons to select the
desired value.

3. Press ENTER to confirm the new parameter setting, or
press ESC to discard changes.

4. You are returned to the middle window to select and
configure another parameter, or confirm the analog output
settings and exit the menu.

To store your new settings after you configured all parameters:

1. When the middle window is highlighted, press the ENTER
button.

2. You are returned to the upper window to select another
analog output or exit the menu.

To exit the menu, press ESC.

The following table lists available analog output options.

Label Parameter | Options Description
OutP Output See Appendix B Selects the measured parameter to
parameter be transmitted through the analog
expander channel.
Lo Zero scale Low engineering scale (in primary

units) for the analog output
corresponding to a lowest (zero)
output current (0 or 4 mA)

Hi Full scale High engineering scale (in primary
units) for the analog output
corresponding to a highest output
current (1 or 20 mA)

A Analog expander outputs are not operational until you globally
enable the analog expander option in your meter through the Device
Options menu.
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Timers Setup

The PM174 is provided with four interval timers. When
enabled, a timer generates periodic events in predefined
intervals that can trigger setpoints to produce periodic actions
like periodic data trending. To enter the menu, select the “t-r’
entry from the main menu and press the ENTER button.

VWA AT

T
-
[y

VWV

Use the UP and DOWN arrow buttons to scroll to the desired
timer.

To change the time period for the timer:

1.  Press the SELECT button to activate the lower window.

2. Use the UP and DOWN arrow buttons to enter the desired
interval value in seconds. Intervals from 1 to 9999
seconds are allowed. Resetting the interval to 0 disables
the timer.

3. Press ENTER to confirm your changes and to save the
new settings, or press ESC to discard changes.

4. You are returned to the middle window to select another
timer or exit the menu.

To exit the menu, press ESC.

Display Setup

This menu allows you to configure options for the meter
display, and view display and device firmware versions. To
enter the menu, select the “diSP” entry from the main menu
and press the ENTER button.

Clla
5l(2)1
= vl
YWV

VW WA

To select a setup option:

1. Press the SELECT button to activate the middle window.

2. Use the UP and DOWN arrow buttons to scroll to the
desired option.

To change the option:

1.  Press the SELECT button to activate the lower window.

2. Use the UP and DOWN arrow buttons to select the
desired option.

3. Press ENTER to confirm your changes and to save the
new setting, or press ESC to discard changes.

To exit the menu, press ESC.

The following table lists available options.

Label Parameter Options Default | Description
UPdt Display update rate |0.1-10.0 sec |1 sec Defines the interval between
display updates
ScrL Auto scroll interval | None, None Defines the scroll interval for
2-15 sec the main data display or
disables auto scroll
rEtn Auto return to the |diS = Enabled Enables automatic return to
main screen disabled, the main display if no buttons
En = are pressed for 5 minutes
Enabled
bAr Reference load 0-20,000A |0 Defines the nominal load
current for LED bar [ (0 =CT (100%) level for the bar
graph primary graph display
current)
Uolt Primary/Secondary | Pri, SEc Primary Selects primary or secondary
volts units units for volts display
Ph.P Phase powers diS, En Disabled | Disables or enables phase
display mode powers in the main display
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Label Parameter Options Default | Description
Fund. Fundamental diS, En Disabled | Disables or enables
component display fundamental values in the
mode main display
dAtE Date order dny, ndyY, mm.dd.yy | Defines the date order in the
Ynd RTC display
(d=day,
n=month,
y=year)
Meter Security

The Access Control menu allows you to change the user
password and enable or disable password protection. To enter
the menu, select the “AccS” entry from the main menu and
press the ENTER button.

Acc

Irrl I
(2]

. Q I
WY VWY

The password in your meter is preset to 0 at the factory, and
password protection is disabled.

To change the password:

1. Select the “PASS” entry in the upper window with the UP
and DOWN arrow buttons.

2. Press the SELECT button to activate the first password

digit.

Use the UP and DOWN arrow buttons to adjust the digit.

Press the SELECT button to advance to the next digit.

Adjust the remaining password digits.

Press ENTER to confirm your new password.
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A Your new password is effective for both the display and
communication ports.

To enable or disable password protection:

1. Select “CtrL” in the upper window using the UP and
DOWN arrow buttons.

2. Press the SELECT button to activate the middle window.

3. Use the UP and DOWN arrow buttons to select the

desired option. “On” enables password protection, “OFF’
disables password protection.

4. Press ENTER to confirm your new setting, or ESC to
discard changes.

Ctrl

®)
S
WA VWY

To exit the menu, press ESC.

A When password protection is enabled in your meter, you are not
able to change the device settings through the display or
communications unless you provide a correct password. If you cannot
provide a proper password, contact your local distributor for the
appropriate password to override password protection.

Setting the Device Clock

To enter the menu, select the “rtic” entry from the main menu
and press the ENTER button. This menu allows you to set up
the device clock and to configure your local time zone settings.

17.43.
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Series PM174 Powermeters 55



Chapter 3 Display

Menu Operations

01.23.

WY

VWV WM

To select a setup option, use the UP and DOWN arrow
buttons from the upper window.

To change the time, date, or daylight savings setting:

1. Highlight an item you want to change by pressing briefly
the SELECT button. When you enter the time setup
display, the hours and minutes are frozen to allow you to

adjust them.

2. Adjust the selected item with the UP and DOWN arrow

buttons.

3. Highlight the next item you want to change and adjust it in
the same manner.

4. Press ENTER to confirm your changes, or press ESC to
leave the clock settings unchanged. If you confirm the
time change while the seconds are highlighted, the
seconds are zeroed; otherwise they stay unchanged.

To exit the menu, press ESC.

The following table lists available options.

Label Option Format/Range Description
hour Time hh.mm.ss The time is displayed as hh.mm.ss, where
the hours and minutes are shown in the
middle window separated by a dot, and
the seconds - in the lower window.
dAte Date YY.MM.DD, The date is displayed as per the user
MM.DD.YY, definition, where the first two items are
DD.MM.YY shown in the middle window, and the last
one - in the lower window. For
instructions on how to select the date
format, see “Display Setup”.
dAY Day of week Sun = Sunday The day of the week is displayed in the
ITon = Monday lower window. It is set automatically
tUE = Tuesday when you change the date.
UEd = Wednesday
thu = Thursday
Fri = Friday
Sat = Saturday
dst Daylight savings | diS = disabled When DST is disabled, the RTC operates
time option En = enabled in standard time only. When enabled, the
device automatically updates the time at
2:00 AM at the pre-defined DST switch
dates.
dst.s DST start date | Month-week- The date when Daylight Savings Time
weekday begins. The DST switch point is specified
Week = 1%, 2" 3¢ | by the month, week of the month and
4%or LSt (last week | Wweekday. By default, DST starts at 2:00
of the month) AM on the first Sunday in April of each
year.
dSt.E DST end date Month-week- The date when Daylight Savings Time
weekday ends. The DST switch point is specified by

Week = 1%, 2", 3",
4"Mor LSt (last week
of the month)

the month, week of the month and
weekday. By default, DST ends at 2:00
AM on the last Sunday in October of each
year.

rSt
Lo.Hi

WA WY

VWY

Resetting Accumulators and Maximum

Demands

To enter the menu, select the “rst” entry from the main menu,
and then press the ENTER button.

56
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The Reset menu allows you to separately reset
minimum/maximum log records, maximum demands and

counters.

To reset the desired registers:

1. Highlight the middle window by pressing briefly the
SELECT button.

2. Select the desired entry by scrolling through the list with
the UP and DOWN arrow buttons until the desired entry

appears.

3. Press the SELECT button briefly to highlight the lower

item.

4. Press and hold the ENTER button for 5 seconds.

5. Release the button. The “do” entry is replaced with “done”
showing the operation is complete.

The following table shows available options.

Label

Description

Lo.Hi

Clears Min/Max log

A.dnd

Clears maximum ampere, volt and harmonic demands

P.dnd

Clears maximum power demands

dnd

Clears all maximum demands

Enr

Clears all total energies

tou.d

Clears summary and TOU maximum demands

tOU.E

Clears summary and TOU energy registers

Cnt

Clears all counters

Cntl —Cnt4

Clears counter #1-#4

Series PM174 Powermeters
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Chapter 4 PAS Application Software

Supplemental PAS software can be used for configuring the
PM174 through communication ports, for retrieving real-time
and recorded data, and for remote upgrading device firmware.

For information on how to install PAS on your PC, see the
“PAS Getting Started” guide supplied on the installation CD.

Configuration Database

To communicate with your meters, create a separate site
database for each device. All communication and
configuration data for your meter is stored in this database.
During configuration, store all setups to the site database so
that PAS recognizes device properties regardless of whether
the device is online or offline.

To create a new database for your meter:

1. Select Configuration from the Tools menu, and then click
the Sites button on the right-hand side.

Configuration x|

Instrument S etup | Connection I

Site: F'r-,-ﬂ 74 vl Model: Iprm T4 l

4

— Communication — Instrument Options
% Serial Port / Modem Site
Yoltage Range: IBQDV+QD% VI
 USE Part
= Intemet Site CT Secondary: Is,a, vl
Address: |1 3: 14 CT Secondany: I e vl
Sampling R ate: I 1 3: Current Owverrange: IXQUU% - I
Analog Output: |0-20 ma -
Comment:
Analog Expander: I — vI

Memary Module: |1MB - Sites |
Qk I Cancel | Apply | Help |

2. From the “Look in” box, select the directory where a new
database will be stored. By default, it will be the “Sites”
directory. Type a site name for your device in the “File
name” box, click New, and then click OK.

3. On the Instrument Setup tab, select “PM174” in the
“Model” box. PAS automatically selects the appropriate
instrument options for your meter.

4. Select a correct CT secondary current (5A or 1A) for your
meter. If you have the analog expander connected to the
meter, select an appropriate output current option for the
analog expander.

5. If you wish to add any comments for your meter, type
them into the “Comment” box.

Setting up Communications

You can communicate with the meter via a changeable COM1
communication port, or through a second factory set serial RS-
485/RS-422 COM2 port. Depending on what was ordered,
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Setting up Communications

your meter's COM1 port can be equipped with an RS-232/RS-
422/RS-485 serial interface, with a dial-up modem for
communicating through public telephone lines, with an
Ethernet module for communicating through the Internet, or
with a Profibus port. PAS does not support communications
through Profibus.

To configure your communications with the PM174:

1. Select Configuration from the Tools menu. Under the
Communication group on the Instrument Setup tab, select
the type of a connection for your device.

2. Set the device communication address you assigned to
the PM174.

3. Inthe “Sampling Rate” box, select a rate at which PAS
updates data on your screen when you continuously poll
the device in the PAS Data Monitor.

The communication protocol and port settings in PAS must
match the settings made in your device.

Communicating through a Serial Port
Select Serial Port/Modem Site on the Configuration tab, and
then click on the Connection tab to configure your serial port

settings.

Configuring a Serial Port

1.  On the Connection tab, select a COM port from the
“Device” box, and then click Configure.

Serial Port Setup x|

Baud Rate:

Data Bits: IB vI
Stop Bits: |1 vI
Parity:INo Parity vl

o4 I Zancel |

2. Specify the baud rate and data format for the port.
Choose the same baud rate and data format as you have
set in the device, and then click OK. The default settings
for the local RS-232 and RS-422/485 ports are 19200
baud, 8 bits with no parity.

Selecting the Communications Protocol

1. On the Connection tab, click Protocol.
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Protocol Setup x|

Response Timeout: Im 3: [ms]

Ereak Timeout: I 20 3: [ms]
Retries [ 1...5 m

Transmission Delay: I 0 3: [ms=]
Protocol: IMDdbus RTU vl

oK I Cancel |

2. Inthe “Protocol” box, select the same communications
protocol as you have in your meter. The default protocol
setting in your meter for all ports is Modbus RTU.

For more information on configuring the protocol parameters,
refer to the “PAS Getting Started” guide.

Communicating through a Dial-up
Modem

Configuring a Modem
1. On the Connection tab, select a local modem installed on
your PC.

2. Click on Phones to add the phone number of the remote
meter to the phone list.

3. Type the phone number in the “Phone number” box, add
comments if you desire, click Add, and then click OK.

4. From the “Phone number” box on the Connection tab,
select the phone number from the list, and then click OK.

Selecting the Communications Protocol

On the Connection tab, click Protocol, and then select the
protocol settings as shown above for a serial port.

Communicating through the Internet

If you are communicating through the Ethernet port, you
should define the IP address of your meter on the network.

1.  On the Instrument Setup tab, select Internet Site.
2. Click on the Connection tab.

60
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Configuration |

Instrument Setup  Connection |

 Internet

" Domain Mame:

@ B Addiess “whait for answer: I 30 3: [zec] Dial-up Cannestion
192 188 . 0 . 17 [ AutoDial
I Betries [1..5]: |1 32
Connection:
Huost Paork: I S02 3: Protacol: IModbus RTU j I j
= Senial Fart 4 Modem
Dlevice: Icorm j Canfigure I Fratocal | Femate |
Fhone Humber: I j Fhones | Connect | Hiangup I

QK. I Cancel | Apply | Help |

Setting Up the

3. Click on the “IP address” and type in the IP address of
your meter. The default IP address preset at the factory is
192.168.0.203.

4. Inthe “Protocol” box, select the communications protocol
for the TCP port. The meter can provide Modbus/TCP
connections on TCP port 502 and DNP3/TCP connections
on port 20000. The host port is set automatically as you
select the protocol. Select “Modbus RTU” for
Modbus/TCP or “DNP3” for DNP3/TCP.

5. Inthe “Wait for answer” box, adjust the time that PAS will
wait for a connection before announcing an error and the
number of retries PAS will use to receive a response from
the device if communications fail.

Meter

PAS allows you to prepare setup data for the meter off-line
without the need to have it connected to your PC.

Select the device site from the list box on the PAS toolbar, and
then select the desired setup group from the Meter Setup
menu. Click on the tab with the setup you want to create or
modify, and then fill in the boxes with the desired configuration
data for your device. Click the “Save as...” button to store your
new data to the site database.

A Always set up and store the Basic Setup data to the site
database first. PAS uses this data as a reference when arranging
other meter setups.

To save your setup to another site database, select it from the
file pane. Click OK.

To reuse setups from another site, copy them to your present
site database. Click Open, select the desired site database,
and click OK. The opened setup is copied to your site
database.

You can also copy all setups from one site database into
another site's database. Select a device site from the list box
on the toolbar from which you want to reproduce setups, and
then select “Copy to...” from the Meter Setup menu. Select the
site database to which to copy setups, and click OK.
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Authorization

Downloading Setup to the Meter

You can update each setup in your meter one at a time or
download all setups together from the site database.

To update a particular setup in your device, check the On-line
button on the PAS toolbar, select a meter site from the list box
on the toolbar, and then select the desired setup group from
the Meter Setup menu. Click on the tab of the setup you want
to download to the meter, and then click Send.

To download all setups to your device at once, check the On-
line button on the PAS toolbar, select the device site from the
list box on the toolbar, and then select Download Setups from
the Meter Setup menu.

Uploading Setup from the Meter

To upload the setup from the device to the site database,
check the On-line button on the PAS toolbar, select the device
site from the list box on the toolbar, and then select Upload
Setups from the Meter Setup menu.

If communications with your device is secured, you are
prompted for the password when you send new setup data to
the meter.

Authorization Requir x|

Password: I L
I, I Zancel |

Enter the password and click OK. If your authorization was
successful, you are not prompted for the password again until
you close the dialog window.

Configuring Communications in your Meter

This section describes how to configure communication ports
in your meter through PAS.

Setting Up Communication Ports

To enter the setup dialog, select the device site from the list
box on the PAS toolbar, select Communications Setup from
the Meter Setup menu, and then click on the Serial Ports
Setup tab. In the Port box, select the desired device port.
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PM174 - Communication Setup 5[

Metwork Setup | ExpertPower Client Setup  Serial Ports Setup |

Part ICDM'I 'l
Protocol hodbus RTU hd
Interface R3-232 -
Device Address 1
Biaud Rate 19200 |
Diata Format Gt ﬂ
CTS [
RTS [
Responze Delay, ms [,
Character Timeout, ms [,

Open Save az... | Default | Print | Send | Receive |

Ok, I Cancel | Apply | Help |

To change the port settings in your meter, select desired port
parameters, and then click Send. For the available
communication options, see “Communication Ports” in
Chapter 3.

NOTES

1. In meters with the Ethernet option, the device provides the
permanent Modbus TCP server on port 502. Selecting
the DNP3 protocol on the Ethernet port launches the
DNP3 TCP server in addition to the Modbus server
allowing simultaneous connections on both ports.
Selecting the Modbus protocol disables the DNP3 TCP
server.

2. When you change the COM1 settings through the
Ethernet port, the device port restarts so communications
will be temporarily lost. You may need to wait some
additional time until PAS restores a connection with your
device.

Setting Up the Ethernet

To enter the Setup dialog, select the device site from the list
box on the PAS toolbar, select Communications Setup from
the Meter Setup menu, and then click on the Network Setup
tab.
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PM174 - Communication Setup 5[
Metwark Setup I ExpertPower Client Setup | Serial Parts Setup |
Current Hetwork Settings
Device [P Address 192 168 . 0 . 203
Metwark Subnet Mask 295 .255 255 . 0
Metwark Default Gatesway 192 168 . 0 . 1
MAC Address 000500022411
Hetwork Setup
Device P Address 192 168 . 0 203
Metwark Subnet Mask 295255 .255 . 0
Metwark Default Gateweay 192 168 . 0 . 1
Use DHCP MrA,
TCP Service Port a02
Primary DMS P Address o .o .0 .0
Secondary DNS IP Address o .0 .0 .0
Open Save as... | Default | Brint | Send | Receive |
Ok I Cancel | Spply | Help |
The following table lists available network options.
Parameter Options Default

Device IP Address
Network Subnet Mask
Network Default Gateway
TCP Service Port

502 = Modbus/TCP

192.168.0.203
255.255.255.0
192.168.0.1
502

20000 = DNP3/TCP

A The TCP service port can also be changed trough the COM1
serial port setup: changing the protocol for the port automatically
changes the TCP port for the Ethernet.

To change the Ethernet settings in your meter, select desired
parameters, and then click Send.

NOTES

1.

The meter provides the permanent Modbus TCP server
on port 502. Selecting the DNP3 TCP service port
launches the DNP3 TCP server in addition to the Modbus
server allowing simultaneous connections on both ports.
Selecting the Modbus TCP port disables the DNP3 TCP
server.

When you change the device network settings through the
Ethernet port, the device port restarts so communication
will be temporarily lost. You may need to wait some
additional time until PAS restores a connection with your
device.

Configuring GE EGD Production

Exchanges

The PM174 provides a GE EGD (Ethernet Global Data) data
producer that supports four data exchanges. Each data

64
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Configuring Communications in your
Meter

exchange is individually configurable and can produce and
send data to the same or to different consuming nodes. For

EGD implementation and configuration details, see the PM174

GE EGD Communications Protocol Reference Guide.

To enter the Setup dialog, select the device site from the list
box on the PAS toolbar, select Communications Setup from
the Meter Setup menu, and then click on the GE EGD
Producer Setup tab.

PM174 - Communication Setup

Metwark Setupl ExpertPower Client Selupl Senial Ports Setup GE EGD Producer Setup I

EGD Producer Exchanges

Exchange ID #1 i

Consumer IP Address 192 165 . 0O . 45

Production Period, [70-800000] ms 70

Exchange Status Enabled |

Address Ranges o

o Offset Start Point 1D End Paint T Data Type

1 |0 3072 3077 Float hd

2 |24 3540 3543 Flost hd

3 |40 4095 4098 Float hd

4 |44 5555 5559 Civored hd

5 |52 1536 1536 viord -

E |54 ul ul Wyiard 3

7

g

9

10 LI
Save as... LClear | Print | Send |

ak. | Cancel | Apply |

To configure an EGD exchange:

Select a desired exchange ID.

Specify a destination IP address of the data-consuming
node.

Specify the production period for the exchange. The

PM174 exchanges provide production rates from 70 ms to

10 minutes in 10 ms increments. Though lower settings
are allowed, the actual production period in most cases
will not be less than 70 ms.

Select “Enabled” in the Exchange Status box to enable
the exchange operations.

Define address ranges for the points to be sent via the
exchange and the data element type for each address
range. Up to 30 point ranges can be selected for each
exchange that may identify a single point or a range of
contiguous points.

Specify the data ranges using the range start point and
end point identifiers (ID) in decimal notation. For the
available device data points and their IDs, refer the
PM174 GE EGD Communications Protocol Reference
Guide.

Select a desired data type for the point range. Data
transferred through the exchange can be represented in
word (16-bit) or double word (32-bit) integer format, or in
IEEE single precision floating-point format.

As you specify an address range for the exchange, PAS
immediately shows you the data offset in bytes in the
production data area for the following range. Each
exchange can send a total of 480 bytes of production

Series PM174 Powermeters
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data. PAS automatically truncates your range if you
specify more data than the exchange can accommodate.

To indicate the end of the address range list, put a zero
start point ID in the range following the last range you
specified.

Click on Send to download your new setup to the meter.
The device will reject your setup if you specified an
inexistent start point ID for one of the address ranges. If
you specified more points in a range than the device can
provide, it truncates the range to the maximum number of
points available.

You can also temporarily put a configured exchange into the
pending (disabled) state, and then resume (enable) it
whenever needed.

NOTE

When you change the consumer IP address through the
Ethernet, the device port restarts and communications will be
temporarily lost, so you may need to wait until PAS restores a
connection with your device.
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General Meter Setup

This section describes how to configure the PM174 for your
particular environment and application using PAS.

Basic Meter Setup

Before operating your meter, provide the device with basic
information about your electrical network.

To enter the Setup dialog, select the device site from the list
box on the PAS toolbar, and then select General Setup from
the Meter Setup menu.

PM174 - General Setup |
Fielay Outputs | Digital Inputs | Pulze/Event Counters | Periodic Timers | Device Optiohs | Local Settings
Basic Setup Control4larm Setpoints | Analog Inputs | Analog Outputs | Analog Expander
wWiting Mode 4LM3 ﬂ
FT Ratia 200
PT Ratio Muttiplisr %1 ﬂ
FT4 Ratio Tia,
CT Primary Current, A 1000
14 CT Primary Current, & I
Mominal L-ML-L Yoltage, Un, % 120
YDC Offset I
YOG Full Scale (AN
Maximum Demand Load Current, & CT
Mominal Fregquency, Hz =] -
Averaging Buffer Size I
EnahleDisahle Reset Pli,
Demand Setup
Powver Block Demand Period, min 15 ﬂ
Mutrker of Blocks in Sliding Demand 1 ﬂ
Povver Thermal Time Constart, sec &,
YoltlAmpere/THD Demand Period, sec 900
Open Save as.. | Default | Frint | Send | Receive |
ak. I Cancel | Lipply | Help |

The following table lists available device configuration options.

Parameter |

Options

| Default | Description

Basic Configuration

Wiring mode
PT ratio®

PT Ratio multiplier

CT primary current

Nominal voltage

Maximum demand
load current

See Table below
1.0-6500.0

x1, x10

1-20000 A

10-690 V

0-20000 A

4LN3
1.0

x1

5A

120 V

The wiring connection of the device

The phase potential transformer’s
primary to secondary ratio

PT Ratio multiplication factor. Used in
extra high voltage networks to
accommodate the PT ratio for 500 kV
and higher networks.

The primary rating of the phase
current transformer

The nominal secondary line-to-neutral
(in configurations with a neutral wire)
or line-to-line voltage (in 30P2, 30P3
and 3DIR). Used as a reference
voltage for the IEEE 1159 Power
Quality recorder.

The maximum demand load current
(0 = CT primary)
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Parameter

Options Default |Description

Nominal frequency |50,60 Hz 60 Hz

The nominal line frequency

Demand Setup

Power block
demand period

Number of blocks
sliding demand

Volt/Ampere/THD
demand period

1, 2,5, 10, 15, 30 min The length of the demand period for
20, 30, 60 min, power demand calculations. If the
E=external sync external synchronization is selected, a
pulse front on the digital input DI1
denotes the start of the demand
interval.

The number of blocks to be averaged
for sliding window demands
0-1800 sec 900 sec The length of the demand period for

ampere, volt and THD demand
calculations

in | 1-15 1

1 PT Ratio is defined as a relation of the potential transformer’s
primary voltage rating to its secondary rating. For example, for the
14,400 V transformer’s primary rating and 120 V secondary rating, the
PT Ratio = 14400/120 = 120.

Available wiring modes are listed in the following table.

Wiring Description
Mode
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)
4113 4-wire Wye using 3 PTs (3 element), line-to-line voltage readings
30P3 3-wire Open Delta using 3 CTs (2%2 element)
3LN3 4-wire Wye using 2 PTs (2¥2 element), line-to-neutral voltage readings
3LL3 4-wire Wye using 2 PTs (2% element), line-to-line voltage readings
3BLN3 3-wire Broken Delta using 2 PTs, 3 CTs (2¥2-element), line-to-neutral
voltage readings
3BLL3 3-wire Broken Delta using 2 PTs, 3 CTs (2Y2-element), line-to-line voltage
readings

A In 4LN3, 3LN3 and 3BLN3 wiring modes, the voltage
readings for min/max volts and volt demands represent line-to-
neutral voltages; otherwise, they will be line-to-line voltages.
The voltage waveforms and harmonics in 4LN3, 3LN3 and
3BLN3 wiring modes represent line-to-neutral voltages;
otherwise, they will be line-to-line voltages.

Device

This setup

Options

allows you to enable or disable optional

calculations and redefine user-selectable device options.

To enter the setup dialog, select the device site from the list

box on the

PAS toolbar, select General Setup from the Meter

Setup menu, and then click on the Device Options tab.

The following table lists available device options.

Parameter Options Default Description
Power Calculation | S=f(P, Q) (using S=f(P, Q) The method used for calculating
Mode reactive power), reactive and apparent powers

Q=f(S, P) (using (see “Power Calculation Modes”
non-active power) below)
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Backup

Phase Energy
Calculation
Analog Expander
Option *

Battery

Energy Test Mode

Volts Scale, V

Amps Scale, A

100000.0 kWh
1000000.0 kWh
10000000.0 kWh
100000000.0 kWh
Disabled, Enabled

Disabled

0-20 mA

4-20 mA

0-1 mA

+1 mA

OFF = switched OFF
On = switched ON
OFF = disabled
Wh pulses

varh pulses
10-828 V

2 x nominal CT
secondary current
(2A, 10A)

Disabled

Disabled

OFF

Disabled

144V

2A/10 A

Parameter Options Default Description
Energy Roll Value |1000.0 kWh 100000000.0 | The value at which energy
10000.0 kWh counters roll over to zero

Enables phase energy calculations

Enables outputs for the AX-8
analog expanders through port
COM2. See “Programming the
Analog Expander”

Allows to conserve a battery while
the meter is out of operation

Setting this option puts the meter
into the energy test mode

The maximum voltage scale
allowed, in secondary volts. See
Data Scales in Appendix E.

The maximum current scale
allowed, in secondary amps. Not
changeable. See Data Scales in
Appendix E.

! Do not enable the analog expander output if you do not have the
analog expander connected to the meter, otherwise it will disturb the
computer communications.

PM174 - General Setup x|
Basic Setup I Control/&larm Setpoints | Analog Inputs | Analog Dutputs | Analog Expander
Fielay Outputs I Digital Inputs I Pulze/Event Counters I Periodic Timers Device Options | Local §ettings
Powver Calculstion Made S =f(P2) |
Energy Roll Walue 1000000000 hd
Pawver Thermal Demand -
Ampere Thermal Demand ——
Phaze Energy Calculstion Dizakbled ﬂ
Harmonic PovwerEnergy Calculation -
Anghog Output Option -
Analog Expander Option - ﬂ
Backup Battery Lo ] |
Energy Test Mode Disabled |
Liowy Posver Metering (Watts) Mocde -
Starting Yoltage, %F= -
Starting Current, %FS -
Device Resolution -
Yolts Scale, W 144
Amps Scale, A 100
DOpen Save as.. | Default | FBrint | Send | BReceive |
ak. I Cancel | Apply | Help |

Power Calculation Modes

The power calculation mode option allows you to change the
method for calculating reactive and apparent powers in
presence of high harmonics. The options work as follows:

Series PM174 Powermeters

69




Chapter 4 PAS Application

General Meter Setup

1. When the reactive power calculation mode is selected,
active and reactive powers are measured directly and
apparent power is calculated as:

S=P2+Q?

This mode is recommended for electrical networks with low
harmonic distortion, commonly with THD < 5% for volts, and
THD < 10% for currents. In networks with high harmonics, the
following method is preferable.

2. When the non-active power calculation mode is selected,

active power is measured directly, apparent power is taken as
product S =V x |, where V and | are the RMS volts and amps,
and reactive power (called non-active power) is calculated as:

N = ys? - P?

Local Settings

This setup allows you to specify your time zone and daylight
savings time options.

To configure the time zone options for your device, select the
device site from the list box on the PAS toolbar, select General
Setup from the Meter Setup menu, and then click on the Local

Settings tab.

PM174 - General Setup

Basic Setup | Contral/4larm Setpaints Analog Inputs |
Relay Dutputs I Digital Inputs Pulse/Event Counters | Perodic Timers I Device Options ~ Local Settings

Time Zone Information

Analog Outputs

x|

Analog Expander |

Time Synchronization Input

Mone

Courtry Default ﬂ
Time Zone Offset, GMT +/- min i,

Daylight Savings Time (DST) Enakiled -
DST Start Month Janusry -
DET Start Wieek of Marth First hd
DST Start Weekday Monday hd
DST End Morith My ﬂ
DET Endd WWeek of Month First hd
DT Endd Wieekday honcay d

Open Save az... | Diefault |

Print |

Send

| Receive |

o]

Cancel I

Apply | Help |

The available options are described in the following table:

Parameter Options Default |Description
Country Default, or country | Default Defines calendar setting. The default
name setting stands for the U.S.A.

Daylight savings Disabled Disabled |When DST is disabled, the RTC

time Enabled operates in standard time only. When
enabled, the device automatically
updates the time at 2:00 AM at the
pre-defined DST switch dates.
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Parameter Options Default |Description
DST start month Month-week- First The date when Daylight Savings Time
DST start week weekday Sunday in | begins. The DST switch point is
DST start weekday | Week = 1%, 29, 31 | April specified by the month, week of the
y 4%or Last (last week month and weekday. By default, DST
of the month) starts at 2:00 AM on the first Sunday
in April of each year.
DST end month Month-week- Last The date when Daylight Savings Time
DST end week weekday Sunday in | ends. The DST switch point is
DST end kd Week = 1%, 2" 3 | October |specified by the month, week of the
end weexday 4%or Last (last week month and weekday. By default, DST
of the month) ends at 2:00 AM on the last Sunday
in October of each year.
Time None None The external port receiving the time
synchronization DIl synchronization pulses
input DI2

Daylight Savings Time

When the daylight savings time is enabled, the meter
automatically adjusts the device clock at 02.00 AM when
daylight savings time begins/ends. The default daylight
savings time change points are preset for the U.S.A.

If the daylight savings time option is disabled, you need to
manually adjust the device clock for daylight savings time.

Time Synchronization Pulses

External time synchronization pulses can be delivered through
one of the digital inputs. If a digital input is selected as the time
synchronization source, the edge of an external pulse adjusts
the device clock at the nearest whole minute. The time
accuracy could be affected by the debounce time of the digital
input, and by the operation delay of the external relay.

Using Digital Inputs

The meter is provided with two digital inputs that can trigger
the alarm/control setpoints to give an alarm on input status
change, or can be linked to the energy/TOU registers to count
pulses from external watt meters, or gas and water meters.

To configure them in your device, select the device site from
the list box on the PAS toolbar, select General Setup from the
Meter Setup menu, and then click on the Digital Inputs tab.
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PM174 - General Setup |
Basic Setup | Contral/4larm Setpaints | Analog Inputs | Analog Outputs | Analog Expander
Relay Dutputs Digital Irputs | Pulse/Event Counters | Perodic Timers I Device Options | Local Settings
Mo. Pulse Input Mode Pulse Paolarity Debounce
Time, ms
1 PULSE MODE w [| MORRAL (MO - 10
2 | PULSEMODE hd MORMAL (M. hd 10
5 | PUL=E MODE [ ORMAL (M.0.) |
4 - WY Z MODE IMWERTIMG (M.C)
5 - - —
5 - - —
7 - - —
3 - - —
q - - —
10 |- - -
1M |- - e
12 |- - -
13 |- - e
14 |- - -
15 - = —
16 |- - -
Open Save az... | Diefault | Print | Send | Receive |
ak. I Cancel I Lpply I Help I

The available options are shown in the following table.

Parameter Options Default Description
Pulse input mode | PULSE MODE, PULSE In pulse mode, either leading, or
KYZ MODE MODE trailing edge of the input pulse is

recognized as an event. In KYZ
mode, both leading and trailing
edges of the input pulse are

recognized as separate events.

Pulse polarity NORMAL (N.O.), NORMAL For the normal polarity, the open
INVERTING (N.C.) to closed transition is considered a
pulse. For the inverting polarity,
the closed to open transition is
considered a pulse.

It has no meaning in KYZ mode
where both transitions are used.

Debounce time 1-1000 ms 10 ms The amount of time while the state
of the digital input should not
change to be recognized as a new
state. Too low debounce time could
produce multiple events on the
input change.

The debounce time is used the same for both digital inputs. If
you change the debounce time for one digital input, the same
debounce time is automatically assigned to the other.

Using Relay Outputs

The PM174 is equipped with two electromechanical relays.
Each relay can be operated either locally from the
alarm/control setpoints in response to an external event, or by
a remote command sent through communications, and can
also be linked to an internal pulse source to produce energy
pulses.

To configure relay outputs, select the device site from the list
box on the PAS toolbar, select General Setup from the Meter
Setup menu, and then click on the Digital Inputs tab.
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PM174 - General Setup

Baszic Setup

I Control#&larm Setpoints I
Relay Qutputs I Digital Inputs I Pulse/E vent Counters I Periodic Timers I Device Options I Local Settings I

Relay Outputs

Analog Inputs I

Ainalog Outputs I

x|

finalog Expander I

Ma. Operation Pualarity Retertive Pulze Fulze Kht
Made Maodde Width, ms Source Pulze
1 [UNLATCHED || NORMAL (MN.0.) ﬂ B [ -
2 |PULSE x| MoRMAL Moy = - 20 kevh P PULSE =] 1.0]
S UMLATCHED - MONE
4 (- LATCHED = ; S
5 |- PLILSE == | (== Kt EXP PULEE
& |- WYL | o . kwvarh IMP PULSE
o B . - 1 kwarh EXP PULSE
- — — —T kwarh TOT PULSE
= kY& TOT PULSE
10 |- o N -
14 |oeem — J -
Dpen Save as... | Diefault | Print | Send | Receive |
ak. I Cancel | Spply | Help |

The available relay options are shown in the following table:

Parameter

Options

Default

Description

Operation
mode

UNLATHCED
LATCHED
PULSE

KYzZ

UNLATCHED

Unlatched mode: the relay goes into its
active state when the control setpoint is
in active (operated) state, and returns
into its non-active state when the
setpoint is released.

Latched mode: the relay goes into its
active state when the control setpoint
goes into active state and remains in
the active state until it is returned into
its non-active state by a remote
command.

Pulse mode: the relay goes into its
active state for the specified time, goes
into non-active state for the specified
time and remains in the non-active
state.

KYZ mode: the relay generates
transition pulses. The relay output state
is changed upon each command and
remains in this state until the next
command.

Polarity

NORMAL
(N.O.)
INVERTING
(N.C.)

NORMAL

With normal polarity, the relay is
normally de-energized in its non-active
state and is energized in its active
(operated) state.

With inverting polarity, the relay is
normally energized in its non-active
state and is de-energized in its active
(operated) state. It is called failsafe
relay operation.
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Parameter | Options Default Description

Retentive NO NO Applicable for latched relays.

mode YES In non-retentive mode, the relay always
returns to its non-active state upon
power up.

In retentive mode, the relay status is
restored to what it was prior to loss of
power.

Pulse width |20-1000 ms 100 ms The actual pulse width is a multiple of
the 1/2-cycle time rounded to the
nearest bigger value.

The pause time between pulses is equal
to the pulse width.

Pulse NONE NONE Links a pulse relay to the internal

source kwh IMP energy pulse source. The relay must be

kWh EXP set into either pulse, or KYZ mode.
kvarh IMP

kvarh EXP

kvarh TOT

kVAh

Pulse rate, |0.1-1000.0 1.0 kwWh/Pulse | Defines the pulse weight in KWh units

kWh/Pulse per pulse

Generating Energy Pulses through Relay

Outputs

To generate energy pulses through a relay output:

1. Set a relay to either pulse, or KYZ mode, and then select
a polarity (active pulse edge) for energy pulses and a
pulse width.

2. Select a source accumulator (type of energy) and the
pulse rate for your output.

3. Store your new setup to the device.

Programming Analog Inputs

The PM174 can be provided with two optional analog inputs
with options for 0-1mA, £1mA, 0-20mA or 4-20mA input
currents, depending on the order. The 0-1mA and £1mA
inputs can accept 100% overload currents, i.e., can actually
measure currents in the range of 0-2 mA and +2mA.

The meter automatically converts the analog input readings
received from the analog-to-digital converter to the user-
defined engineering scale and shows the input values in true
engineering units, for example, in volts, amps, or degrees, with

the desired resolution.
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PM174 - General Setup il

Relay Dutputs | Diigital |nputs | Pulse/E vent Counters | Periodic Timers | Device Optiohs | Local Settings |

Basic Setup | Control/slam Setpoints Analog Inputs | Analog Outputs | Analog Expander
M. Al Type Zeto Scale Full Scale Dec. Places Yalue Lakel
(Didma) (1420ma)
1 +i-1 ma hd 0.0 1440 1 W
2 |+ ma | 000 400.00 2 |
3 [ MiA -
4 | MiA
5[ MiA
B | MiA
T M
| M
9 M
A0 | KA
11| mia
12 | Mia
13 [ Mia
14 | hia
15 | MiA
16 | hiA
Open i Saveas. | Clear | Print | Send | Becewve |

n]4 | Cancel | Spply | Help |

To configure the Analog Inputs in your device, select General
Setup from the Meter Setup menu, and click on the Analog
Inputs tab. If you are programming your device online, analog
inputs are designated as not available if they are not present in
the device.

The available options are described in the following table.

Option Range Description
Al type 0-1mA The analog input type. When connected to the meter,
+1mA shows the actual type received from the device. When
0-20mA working off-line, select the analog input option
4-20mA corresponding to your meter.
Zero scale -999,999 to Defines the low engineering scale (in primary units) for
999,999 the analog input corresponding to a lowest (zero) input
current (0 or 4 mA)
Full scale -999,999 to Defines the high engineering scale (in primary units) for
999,999 the analog input corresponding to a highest input
current (1 or 20 mA)
Dec. Places 0-3 The number of decimal digits in a fractional part of the
scaled engineering value
Value label An arbitrary name you can give the analog input value

Always save your analog inputs setup to the site database in
order to keep the labels you give the analog inputs. They are
not stored in your device.

Scaling Non-directional Analog Inputs

For non-directional analog inputs with the 0-1mA, 0-20mA and
4-20mA current options, provide both zero and full engineering
scales. Each of the scales operates independently.

Scaling £1mA Analog Inputs

For directional £1mA analog inputs, you should provide only
the engineering scale for the +1 mA input current. The
engineering scale for the 0 mA input current is always equal to
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zero. The device does not allow you to access this setting.
Whenever the direction of the input current is changed to
negative, the device automatically uses your full engineering
scale settings for +1 mA with a negative sign.

Scaling Analog Inputs for 0-2 mA and +2 mA

The input scales for 0-1 mA and £1 mA analog inputs are
always programmed for 0 mA and +1 mA regardless of the
desired input range. If you want to use the entire input range of
2 mA or £2 mA, set the analog input scales in your device as

follows:

0-2 mA: set the 1 mA scale to 1/2 of the required full scale
output for uni-directional parameters, and set the 0 mA
scale to the negative full scale and the 1 mA scale to zero
for bi-directional parameters.

12 mA: set the 1 mA scale to 1/2 of the required full-scale
output for both uni-directional and bi-directional
parameters.

For example, to convert voltage readings from the analog
transducer that transmits them in the range of 0 to 2 mA to the
range 0 to 120V, set the full range for the +1 mA analog input
to 60V; then the 2 mA reading is scaled to 120V.

Programming Analog Outputs

The meter can be ordered with two optional analog outputs
with options for 0-1TmA, +1mA, 0-20mA or 4-20mA output

currents.

The 0-1mA and £1mA current outputs provide a 100%
overload, and actually output currents up to 2 mA and £2mA
whenever the output value exceeds the engineering scale set
for the 1 mA or +1mA.

To configure the Analog Outputs in your device, select
General Setup from the Meter Setup menu, and then click on
the Analog Outputs tab. If you are programming your device
online, analog outputs are designated as not available if they

are not present in the device.

The available analog output options are described in the
following table.

Option Range Description
AO type 0-1mA The analog output type. When connected to the
+1mA meter, shows the actual AO type read from the
0-20mA device. When working off-line, select the analog
4-20mA output option corresponding to your meter.
Output See Appendix B Selects the measured parameter to be transmitted
parameter through the analog output channel.
Zero scale Defines the low engineering scale (in primary units)
for the analog output corresponding to a lowest
(zero) output current (0O or 4 mA)
Full scale Defines the high engineering scale (in primary units)
for the analog output corresponding to a highest
output current (1 or 20 mA)
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PM174 - General Setup

x|

Relay Dutputs | Diigital |nputs | Pulse/E vent Counters | Periodic Timers | Device Optiohs | Local Settings |

Basic Setup | Control/slam Setpoints I Analog Inputs Analog Dubputs | Analog Expander

Analog Outputs

M. A0 Type Output parameter Zero Scale Full Scale
(044 mA) (1420 ma)

+-1 ma, FREQ RT .00 To.o0

+i-1 ma x| ¥1A2RT >|oa 144.0

is,

LI

is,

LI

is,

o || ;| k] =

LI

w

is,

=1

LI

is,

B

LI

)

is,

=

Ti,

wn

is,

m

Ti,

Open Save az... | LClear | Print | Send | Becewve |

aK I Cancel | Spply |

Help

When you select an output parameter for the analog output
channel, the default engineering scales are set automatically.
They represent the maximum available scales. If the
parameter actually covers a lower range, you can change the
scales to provide a better resolution on the analog outputs.

Scaling Non-directional Analog Outputs

When programming scales for non-directional analog outputs
with a 0-1mA, 0-20mA or 4-20mA current option, you can
change both zero and full engineering scales for any
parameter. The engineering scale need not be symmetrical.

Scaling Directional Power Factor

The engineering scale for the signed power factor emulates
analog power factor meters. The power factor scale is -0 to +0
and is symmetrical with regard to £1.000 (-1.000 = +1.000).
Negative power factor is scaled as -1.000 minus measured
value, and non-negative power factor is scaled as +1.000
minus measured value. To define the entire power factor
range from -0 to +0, the default scales are specified as -0.000
to 0.000.

Scaling £1mA Analog Outputs

Programming engineering scales for directional £1mA analog
outputs depends on whether the output parameter represents
unsigned (as volts and amps) or signed (as powers and power
factor) values.

If the output value is unsigned, you can change both zero and
full engineering scales.

If the parameter represents a signed (directional) value, you
should provide only the engineering scale for the +1 mA output
current. The engineering scale for the 0 mA output current is
always equal to zero for all values except the signed power
factor, for which it is set to 1.000 (see “Scaling Directional
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PM174 - General Setup |

Relay Outputs I Digital lnpute I Pulze/Event Counters I Periodic Timers I Device Options | Local Settings |

Basic Setup

Analog Expander

Power Factor” above). The device does not allow you access
to this setting if the parameter is directional. Whenever the
sign of the output parameter is changed to negative, the
device automatically uses your full engineering scale settings
for +1 mA with a negative sign.

Scaling Analog Outputs for 0-2 mA and +2 mA

The output scales for 0-1 mA and +1 mA analog outputs are
programmed for 0 mA and +1 mA regardless of the desired
output current range. To use the entire output range of 2 mA or
12 mA, set the analog output scales in your device as follows:

0-2 mA: set the 1 mA scale to 1/2 of the required full scale
output for uni-directional parameters, and set the 0 mA
scale to the negative full scale and the 1 mA scale to zero
for bi-directional parameters.

12 mA: set the 1 mA scale to 1/2 of the required full-scale
output for both uni-directional and bi-directional parameters.

For example, to provide the 0 to 2 mA output current range for
volts measured by the meter in the range of 0 to 120V, set the
1 mA scale to 60V; then the 120V reading will be scaled to 2
mA.

Programming the Analog Expander

Your meter can support up to two analog expanders that are
connected through a serial RS-422 interface to the meter port
COM2. Each expander has its own address 0 or 1 on the
serial interface and provides 8 analog channels with options
for 0-1mA, £1mA, 0-20mA or 4-20mA output currents.

To configure the Analog Expander outputs in your device,
select General Setup from the Meter Setup menu, and then
click on the Analog Expander tab.

Control/4larm Setpoints I Analog Inputs I Analog Outputs Analog Expander

Channel Output parameter Zero Scale Full Scale
(04 ma) (1720 ma)
1 YW12RT |00 1437
2 WZ3IRT |00 1437
3 W3l RT E o.a 1437
4 N RT | 0.00 800.00
5 I2RT E 0.00 50000
3 I3RT | 0.00 800.00
T MOME E
[ MOME -
9 MOME E
10 MOME -
11 MOME E
12 MWOME -
13 MOME E
14 MWOME -
15 MOME z
16 MWOME hd
Open | Save as.. I Clear | Brint | Send | BReceive |

0K I Cancel I

Apply |

Help

Analog output channels are enumerated in the following
manner: channels 1 through 8 are associated with the analog
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expander with address 0, while channels 9 through 16 are
associated with the analog expander with address 1.

The available analog expander outputs options are described
in the following table.

Option Range Description

Output See Appendix B Selects the measured parameter to be transmitted

parameter through the analog output channel.

Zero scale Defines the low engineering scale (in primary units)
for the analog output corresponding to a lowest
(zero) output current (0O or 4 mA)

Full scale Defines the high engineering scale (in primary units)
for the analog output corresponding to a highest
output current (1 or 20 mA)

Before entering the setup dialog, ensure that you selected the
correct analog current option for your expander on the
Instrument Setup tab in the Tools/Configuration dialog. For
scaling output parameters, see “Programming Analog
Qutputs” above.

A Analog expander outputs are not operational until you globally
enable the analog expander option in your meter through the Device
Options menu.

Using Counters

The meter provides four six-digit counters that count different

events.

To configure the device counters, select General Setup from
the Meter Setup menu, then click on the Pulse/Event Counters

tab.
PM174 - General Setup x|
Basic Setup I Control/4larm Setpoints | Analog Inputs | Analog Outputs | Analog Expander
Fielay Outputs I Digital Inputs Pulse/Evert Counters I Periodic Timers I Device Options I Local Settings
|
Counter Pulze Input uttiplier Counter Walue Open
1 |DIGITAL INPUT #1 =] 100000] S ave as.. |
2 DIGITAL IMPUT #2 |10 5303 =
3 |monE = 0 Hea |
4 MONE hd 1 ul Frint |
5 |ra i, i, =
B |hua P hiA Stz |
7 & I I Beceive |
g i [did i
9 & I I
10 i [did i
11 & I I
12 i [did i
13 | Mis P, P,
14 | hua R, A
15 | mis P, P,
16 i [did i
ak. I Cancel | Apply | Help |

Each counter is independently linked to any digital input and
count input pulses with a programmable scale factor. Each
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PM174 - General Setup |

Basic Setup

Fielay Dutputs I Digital Inputs Pulze/Event Counters Periodic Timers Device Options I Local Settings

Qpen

counter can also be incremented in response to any internal or
external event, and checked and cleared through the Control

Setpoints.
The following table lists available options.
Option Range Default Description
Pulse Input None, None Links a digital input to the counter
DI1-DI2
Multiplier 1-9999 1 The value added to the counter
when a pulse is detected on the
pulse source input
Counter Value Displays the present counter
contents

You can preset a counter to a desired value or clear it through
this dialog without affecting the counter setup. Check the
Online button on the PAS toolbar before entering the setup
dialog, type in the desired value into the Counter Value box,
and then click Send.

Using Periodic Timers

The PM174 provides two programmable interval timers that
can be used for periodic recording and triggering operations
on a time basis via the Control Setpoints. When a timer
interval expires, the timer generates an internal event that can
trigger any setpoint (see “Using Alarm/Control Setpoints”).

Control/4larm Setpoints Analog Inputs | Analog Outputs I Analog Expander I

Timer fa. Time period, sec
1 00
2 ul
3 ul
4 1]
Save as. | Clear | Brint | Send | BReceive |

QK. I Cancel | Apply | Help |

To configure the device timers, select General Setup from the
Meter Setup menu, and then click on the Periodic Timers tab.

To run a periodic timer, specify a non-zero time period for the
timer. The time period can be set from 1 to 9999 seconds.

To stop a timer, set the time period to zero.
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Using Control Setpoints

The PM174 has an embedded logical controller that runs
different actions in response to user-defined internal and
external events. Unlike a PLC, the meter uses a simplified
programming technique based on setpoints that allows the
user to define a logical expression based on measured analog
and digital values that produce a required action.

The meter provides 16 control setpoints with programmable
operate and release delays. Each setpoint evaluates a logical
expression with up to four arguments using OR/AND logic.
Whenever an expression is evaluated as “true”, the setpoint
performs up to four concurrent actions that can send a
command to the output relays, increment or decrement a
counter, or trigger a recorder.

The logical controller provides very fast response to events.
The scan time for all setpoints is 1/2 cycle time (8.8 ms at
60Hz and 10 ms at 50 Hz).

To program the setpoints, select General Setup from the Meter
Setup menu, and then click on the Control/Alarm Setpoints
tab.

PM174 - General Setup il

Relay Dutputs | Diigital |nputs | Pulse/E vent Counters | Periodic Timers | Device Optiohs | Local Settings |
Basic Setup Cartral/slam Setpoint: | Analog [nputs I Analog Outputs | Analog Expander

Setpoint Ma. |1 Yl

M. QRSAMD Trigyet Parameter Opperate limit Relesse limit
1 |[OR x| STAT INP #1 ON ﬂ MONE HONE
2 JOR | LOWOLT RT | 11000 1150
3 |OR x| H AMPS RT x| 400,00 380.00
4 [OR ﬂ MOME ﬂ MOME MONE

Delays, sec

1 OPERATE RELAM #1 Il Operste delsy | 0.0
2 EWVENT LOG Il Releaze delay | 5.0
3 WAWEFORM LOG #1 hd
4 |nonE hd
Open Save az... Clear | Clear Al | Frint | Send | Beceive |

n]4 I Cancel | Spply | Help |

The available setpoint options are described in the following

table.
Option | Range | Description
Triggers

OR/AND OR, AND The logical operator for the trigger

Trigger See Appendix C | The trigger parameter that is used as an argument in

parameter the logical expression

Operate limit The threshold (in primary units) at which the
conditional expression would be evaluated to true.
Not applicable for digital triggers.
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Option Range

Description

Release limit

The threshold (in primary units) at which the
conditional expression would be evaluated to false.
Defines the hysteresis for analog triggers. Not
applicable for digital triggers.

Actions

Action See Appendix C

The action performed when the setpoint expression is
evaluated to true (the setpoint is in operated state)

Delays

Operate delay |0.1-999.9 sec | The time delay before operation when the operate

conditions are fulfilled

Release delay [0.1-999.9 sec | The time delay before release when the release

conditions are fulfilled

Setpoint #1 is factory preset to provide standard periodic data
logs on a 15-minute time basis. It is linked to the device clock
and runs data logs #1 and #2 at 15-minute boundaries of an
hour.

Using Logical Expressions

Logical operators OR/AND are treated in a simplified manner.
They have no specific priority or precedence rules.

Any trigger condition bound to the logical expression by the
OR operator and evaluated as “true” will override any
preceding condition evaluated as “false”. Similarly, any trigger
condition evaluated as “false” and bound by the AND operator
will override any condition evaluated before it as “true”.

To avoid confusion, it is recommended not to alternate
different logical operators in one expression. Instead, bring all
conditions that use the same logical operator together at one
side of the expression, and the others - at the opposite side.

To explicitly override all other conditions with the critical
trigger, put it at the end of the expression using the OR
operator if you want the setpoint to be operated anyway when
the trigger condition is asserted, and with the AND operator, if
the setpoint should not be operated while the critical trigger is
not asserted.

Using Numeric Triggers

For numeric (analog) triggers, a setpoint allows you to specify
two thresholds for each trigger to provide hysteresis (dead
band) for setpoint operations. The Operate Limit defines the
operating threshold, and the second Release Limit defines the
release threshold for the trigger. The trigger thresholds are
specified in primary units.

If you do not want to use hysteresis for the trigger, set the
Release Limit to the same as the Operate Limit.

Using Binary Triggers

Binary (digital) triggers, like digital inputs, relays, or internal
static and pulsed events, are tested for ON (closed/set) or
OFF (open/cleared) status.

The binary events are divided into two types: static events and
pulsed events. Static events are level-sensitive events. A
static event is asserted all the time while the corresponding
condition exists. Examples are digital inputs, relays and event
flags.

Pulsed events are edge-sensitive events with auto-reset. A
pulsed event is generated for a trigger only once when a
positive transition edge is detected on the trigger input. The
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examples of pulsed events are pulse inputs (transition pulses
on the digital inputs), internal pulsed events (energy pulses
and time interval pulses), and events generated by the interval
timers. The logical controller automatically clears pulsed
events at the end of each scan, so that triggers that used
pulsed events are prevented from being triggered by the same
event once again.

Using Event Flags

The PM174 provides 8 common binary flags, called event
flags, which can be individually set, cleared and tested through
setpoints and via communications.

Event flags can be used in different applications, for example,
to transfer events between setpoints in order to expand a
logical expression or a list of actions that have to be done for a
specific event, or to externally trigger setpoint actions from the
SCADA system or from a PLC through communications.

Using Interval Timers

The PM174 provides four interval timers that are commonly
used for periodic recording of interval data at the time of the
fault or in the presence of other events detected by a setpoint.
The timers can be programmed to generate periodic events at
user-defined intervals (see “Using Periodic Timers”).

Interval timers are not synchronized with the clock. When you
run a timer, it generates a pulsed event that can trigger a
setpoint if you have put the timer into a list of the setpoint
triggers. When the setpoint event is asserted, the timer is
restarted, and then generates the next event when the timer
interval expires.

If you want to record interval data at predefined intervals
without linking to other events, just select a timer as a setpoint
trigger and specify a data log file you want to use for
recording, in the setpoint actions list. If you want the periodic
data to be recorded in presence of a specific event, select
triggers that will identify your event, and then add the timer at
the end of the trigger list using the AND operator.

Using Time Triggers

If you want the setpoint actions to be synchronized with the
clock, for example, to provide synchronous recording interval
data each 15 minutes or each hour, or to output time pulses
through relay contacts, use the time triggers that generate
static events synchronized to the device clock.

You can exercise the default setting for Setpoint #1 in your
device as an example of using time triggers. The setpoint is
pre-programmed for data profiling at 15-minute intervals using
data logs #1 and #2.

Delaying Setpoint Operations

Two optional delays can be added to each setpoint to extend
monitoring setpoint triggers for a longer time before making a
decision on whether the expected event occurred or not. When
a delay is specified, the logical controller will change the
setpoint status only if all conditions are asserted for a period at
least as long as the delay time.

Note that you cannot use delays with pulsed events since they
are cleared immediately and will no longer exist on the next
setpoint scan.
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Using Setpoint Events and Actions

When a setpoint status changes, i.e., a setpoint event is either
asserted or de-asserted, the following happens in your device:

1. The new setpoint status is logged to the setpoint status
register that can be monitored through communications
from the SCADA system or from a programmable
controller in order to give an indication on the expected
event.

2. The operated setpoint status is latched to the setpoint
alarm latch register accessible through communications.
The register holds the last setpoint alarm status until it is
explicitly cleared through communications.

3. Up to four programmable actions can be performed in
sequence on setpoint status transition when a setpoint
event is asserted.

Generally, setpoint actions are performed independently for
each setpoint and can be repeated a number of times for the
same target. The exceptions are relay operations, data logging
and waveform logging that are shared for each separate target
between all setpoints using an OR scheme.

A relay output is operated when one of the setpoints linked to
the relay is activated and will stay in the operated state until all
of these setpoints are released (except for latched relays that
require a separate release command to be deactivated).

Data logging and waveform logging directed to the same file
are done once for the first setpoint among those that specify
the same action, guaranteeing that there will not be repeated
records related to the same time.

Recording Setpoint Events

Time-tagged setpoint events can be recorded to the device
Event log if you put a corresponding action into the setpoint
action list. The Event recorder will log any setpoint transition
event: both when the setpoint is operated, and when it is
released. The Event recorder will put into a log file a separate
record for each active trigger caused a setpoint status
transition, and a separate record for each action done on the
setpoint activation (except for data logging actions that are not
recorded to the Event log).
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Configuring Summary Energy and TOU

Registers

The PM174 provides 8 total (summary) energy and 8
concurrent tariff energy and maximum demand registers that
can be linked to any internal energy source or to any external
pulse source that delivers pulses through the device digital
inputs.

The meter tariff structure supports 8 different tariffs using an
arbitrary tariff schedule. A total of 4 types of days and 4
seasons are supported with up to eight tariff changes per day.

The meter can provide automatic daily profile recording for
total and tariff energy and maximum demand registers.

By default, the billing registers in your meter and the tariff
system are not operational. To activate the summary/tariff
registers or to change the profile for the first billing register:

1. Link the billing registers to the respective energy sources,
and then configure the options for these registers like
whether the only totalization or both total and tariff
registers would be used, and whether daily profiling
should be enabled for the energy usage and maximum
demand registers.

2. Configure the daily tariff schedule using the TOU daily
profiles for all types of days and seasons.

3. Configure the season tariff schedule using the TOU
calendar.

Setting up Total and Tariff Registers

To configure the device total (summary) and TOU registers,
select Energy/TOU from the Meter Setup menu.

PM174 - Energy, TOU Setup x|
Energy/TOU Riegisters | TOU Daily Profiles | TOU Calendar |
Reqy. | TOU | Use Profl | Dmd Profl | Sum Profl Unit=: Mo Source Input huittipliest Target
1| W [ I v |kn = 1 [kanMPORT 7] 1.000 |Reg #1
2 [ | m Vo [kan v sl
= O O O =] Bl hPORT
4 N In O O | x| KWwh EXPORT
g O O In n - ~| kvarh MPORT
B |— |— |— r - - kvarh EXPORT
= O 0 O O B | l[()‘ls-;.ﬂ\h TOTAL
8 | [ [ [ [ d 8 hd| ol
8 | = [ [ = 9
o | @ = = = 10
1| = [ [ = 11
12 | [E = = = 12
13 [ [ = 13
14T [ [ = 14
15 | B = = = 15
16 | [ [ [ = 18
Open Save az... Diefault | Print | Send | Beceive |
QK. I Cancel | Apply | Help |
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The available options are shown in the following table:

Parameter | Options Default | Description
Summary/TOU Registers
TOU Unchecked Unchecked | Links tariff registers to the selected
Checked energy source
Use Profl Unchecked Unchecked | Enables automatic daily profiling for
Checked energy usage registers (both total and
tariff registers if TOU is enabled)
Dmd Profl Unchecked Unchecked | Enables automatic daily profiling for
Checked maximum demand registers (both total
and tariff registers if TOU is enabled)
Sum Profl Unchecked Unchecked | Enables daily profiling for summary
Checked registers (total of all tariffs)
Units kWh, kvarh, kVAh, | None The register measurement units. When
m3, CF (cubic foot), a registgr _is linked to an_internal energy
CCF (hundred cubic source, it is set automatically. When an
feet) external pulse source is used, the user
can select a measurement unit for the
register.
Register Source List
Source None None Links an energy source to the register
Input kWh Import
kWh Export
kvarh Import
kvarh Export
kVAh,
DI1-DI2
Multiplier 0.001 to 100.000 1.000 The multiplication factor for the energy
source.
Target Reg#1- Reg#8 None Defines the target billing register for the

energy source. It is set automatically.

Configuring the Daily Tariff Schedule

To configure your daily tariff schedule, select Energy/TOU
from the Meter Setup menu, and then click on the TOU Daily
Profiles tab.
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PML174 - Energy, TOU Setup x|

Erergy/TOU Registers  TOU Daily Profiles | TOU Calendarl

Daily Tariff Profile

Season Day Type
# x| # j Open |
Mo Taritf Start Time Tariff Mo,
1 (0000 #2 -
J Clear |
2 (0500 ﬂ#‘l ﬂ
3 |2200 ﬂ#Z = Clear Al |
4 |ooo0 1830 ﬂ #
5 |ooo0 1525 ZZA—
20e00 k]
6 [00:00 A5 4
7 | 0000 2030 #5
s #E6
g [00:00
100 #7
15 #G
2130
1:45
FETTT
2215
a=an
ak. | Cancel I Apply | Help I

The daily profile setup allows you to specify the daily tariff
change points with a 15-minute resolution for 4 seasons using
4 different daily schedules for each season.

To configure your daily profiles:
1. Select the desired season and day
type.

2. Select the start time for each tariff
change point and the corresponding
active tariff number.

3. Repeat the setup for all active profiles.

The first tariff change point is fixed at 00:00 hours, and the last
tariff change you specified will be in use until 00:00 hours on
the next day.

The energy daily profile log will be automatically configured for
the number of active tariffs you defined in the meter TOU daily
profile.

Configuring the Season Tariff Schedule

To configure your season tariff schedule, select Energy/TOU
from the Meter Setup menu, and then click on the TOU
Calendar tab.
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PM174 - Energy,/TOU Setup

Eriergy/TOU Hegistersl TOU Daily Profiles  TOU Calendar |

TOU Calendar B
Mo. | Season Diay Wieek Weekday Till hanth Day Till Till
Ty pe of Morith Weekday Month Doy

1 |#1 hd #1 =l - hd handay hd Friciay hd |- hd d g
2 |# hd #2 x| - hd Saturday hd Sunday hd x| - = hd hd
3 |# hd #2 =l- =l - =l - =l January L1 Ihd hd hdl
4 |# hd #2 had Last hd handay |- hd hlay d ald hd |
5| E#2 F-- F-- =) - (| Juy hd 4 =) — =
B |#1 hd #2 had First hd Mancday |- lhd September hd eld hd hdl
7o# hd A2 hd Fourth d Thursday |- d Movember il ald hd |
B (¢ xf#2 |- |- =] - x| December w| 25 7| =l =]
[=} - .
10 z
11 hd
12 hd
13 -
14 z
15 hd
|~ 5] -

Open LClear Print | Send | Beceive |

ak. | Cancel I Apply | Help I

The meter's TOU calendar allows you to configure any tariff
schedule based on any possible utility regulation. The
calendar itself has 32 entries that allow you to specify profiles
for working days and holidays through all seasons in any order
that is convenient for you, based on simple intuitive rules.
There are no limitations on how to define your schedule. The
meter is able to automatically recognize your settings and to
select a proper daily tariff schedule for any day within a year.

The above picture gives you an example of a single-season
tariff schedule configured for weekends and the designated

U.S.A. holidays.

To configure your season tariff schedule:

1. Inthe “Season” box, select the season,
and in the “Day Type” box, select a day
type for this calendar entry.

2. Select the time interval when this daily
tariff schedule is effective, based on
the start and the end weekdays and,
for a multi-season schedule, on the
start and the end month for the
selected season. It does not matter
which order of weekdays or months
you select: the meter recognizes the
correct order.

3. For exception days like designated
holidays, select a specific day either by
specifying a day and month, or by
selecting a month, a week and a
weekday within the month.
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Configuring Recorders

The PM174 is provided with a 1-Megabyte onboard non-
volatile memory for data, event and waveform recording.

Before using recorders, the device memory should be
partitioned between log files. The device memory is fully
configurable. You can define how much memory to allocate for
each log file. If you want to change the factory settings, follow
the guidelines in the section below.

Configuring Device Memory

The device memory can be partitioned for a total of 20 log

files:

Event log

16 Data logs
2 Waveform logs
IEEE 1159 Power Quality log

To view the present device memory settings, select
Memory/Log from the Meter Setup menu, and then click on the
Log Memory tab.

PM174 - Log Setup x|
Log temary I Data Recorder | W awveform Fecorder I PO Recorder |
Total memory; 1032192 bytes Free memory.  BE36 bptes
Log Files !
Mo File Type Size, Sections/ Recards Events Fecord Para- Logged
Bytes Channels Size meters Recards
1 |Evernt Log Wirap-around 20000 1000 1000 20 33
2 |DastaLogA Wirap-around 109440 1440 1440 76 16 a
3 |DataLog 2 Whirap-araund 109440 1440 1440 TG 16 ul
4 |Data Log 3 Free
5 |Dats Log 4 Free
B [Datalogs Free
T |DstalogB Free
5 |Datalog? Free
9 |Datzlog s Free
10 |Data Log 9 Free
11 |Data Log 10 Free
12 |Data Log 11 Free
13 |DataLog 12 Free
14 |Data Log 13 Free LI
'WI Save as... Clear FErint Send Beceive | Configure File. .. | Setup Hecorder.. |
(1]:4 | Cancel | Spply | Help |

The following table lists available file options.

Option Range Description
Type Wrap-around | Defines the file behavior when it is filled up.
Non-wrap Wrap-around: recording continues over the oldest records.
TOU Daily . Lo . L
Profile Non-wrap: recording is stopped until the file is cleared.
TOU Daily Profile: TOU daily profile data log (only for Data log #16).
Size The memory size allocated to the file. Set automatically depending on
the size of the records and the number of records in the file.
Sections/Channels | 0-14 The numbers of sections in a multi-section TOU profile data log file, or
the number of recording channels in a waveform log file
Num. of Records 0-65535 Allocates the file memory for predefined number of records
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Option

Range

Description

Record size

The size of the file record for a single channel or a section. Set
automatically depending on the file and on the number of parameters

in the data record

Parameters

0-16

The number of parameters in a single data record

Memory is allocated for each file statically when you set up

your files and will not change unless you re-organize the files.

The meter automatically performs de-fragmentation of the
memory each time you re-organize your files. This helps keep
all free memory in one continuous block and thus prevents
possible leakage of memory caused by fragmentation.

To change the file properties or to allocate the memory for a

new file, double click on the file partition you want to change,

select desired parameters for your log, and click OK. For your
reference, the record size and the number of records available
for your file are reported in the dialog box.

To delete an existing file partition, click on Delete and then

click OK.

The following table shows how to calculate a file size for
different log files.

File

Record Size, Bytes

File Size, Bytes

Event Log 20

Record size x Number of records

Data Log

12 + 4 x Number of parameters

Record size x Number of records

TOU Profile Log, Data
log #16

12 + 4 x (Number of season
tariffs + 1 if the TOU summary
register is ordered)

Record size x Number of TOU registers x
Number of records (x 2 if the maximum
demand profile is also ordered)

Waveform Log

1068 (per channel)

Record size x Number of Channels x
Number of series (events) x Number of

records per series

IEEE 1159 Power 32 Record size x Number of records
Quality Log
For more information on configuring specific files, see
“Configuring Data Log Files” and “Configuring Waveform Files”
below.
The memory is pre-configured for common data trending and
fault recording applications as shown in the following table.
No. |File Type Size, Channels | Number of | Number of | Description
Bytes Records Events
Event log Wrap around | 20000 1000 1000
Data log #1 | Wrap around | 109440 1440 1440 Configured for
data trending
3 Data log #2 | Wrap around | 109440 1440 1440 Configured for
data trending
18 |Waveform log | Wrap around |256320 |6 40 20 32 samples/cycle
#1 x 32 cycles/series
19 |Waveform log | Wrap around |256320 |6 40 20 128 samples/cycle
#2 x 8 cycles/series
27 | IEEE 1159 Wrap around | 32000 1000 1000
Power Quality
Log
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Configuring the Event Recorder

To configure the Event log file:

1. Double click on the Event Log file partition with the left
mouse button.
2. Select a file type for your file.

3. Select the maximum number of records you want to be
recorded in the file.

4. Click OK, then send your new setup to the meter or save
to the device database.

Configure File Partition X|

File: I Evert Log Record Size: |2|:|—
Free Memory: | 21056 Humber of Records [5gz;
Available:

File Attributes

Mumber of Recards: I 1000 3:
Mumber of Sections: ID j i Delete I

Murber of Parameters: INONE j [alls |
|

File Type: IWrap-around j Cancel

By default, the Event recorder stores all events related to
configuration changes, resets, and device diagnostics. In
addition, it records events related to setpoint operations. Each
setpoint should be individually enabled for recording to the
Event log.

To log setpoint operations, add the “Event log” action to the
setpoint actions list. When a setpoint event happens, the
Event recorder logs all setpoint conditions that caused the
event and all setpoint actions performed in response to the
event. Logging actions themselves will not be recorded to the
Event log.

Configuring the Data Recorder

The Data recorder is programmable to record up to 16 data
parameters per record in each of 16 data log files. The list of
parameters to be recorded to a data log is configured
individually for each file.

Conventional Data Log Files

To create a new data log file or re-configure an existing file:

1. Double click on the file partition with
the left mouse button.
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PM174 - Log Setup

Configure File Partition

File: I Data Log 1 Record Size: I?E—
Free Memory: | 21056 Humber of Records [4347
Available:

File Attributes

Mumber of Recards: 1440 -

Mumber of Sections: I 1] j i Delete I
Murber of Parameters: |1 = j [alls |
File Twpe: IWrap-around j cancel |

Select a file type for your file.

Select the number of parameters you
want to be recorded in the file records.

Select the maximum number of records
you want to be recorded in the file.

Click OK, and then send your new
setup to the meter, or save to the
device database.

Highlight the data log file row with the
left mouse button, and then click on the
“Setup Recorder” button, or click on the
“Data Recorder” tab and select the log
number corresponding to your file.

Log Memary  Data Recorder I\-\p"avefolm Hecorderl FQ Hecorderl

Log Ma: Mame:

-] |

Data Log Parameters

Mo Graup Parameter Mo Group Parameter
1 T PHASE d Rl d 9 |RTTOTAL d k&, d
2 |RTPHASE hd W2 hd 10 |RTTOTAL hd FF hd
3 |RTPHASE ﬂ '3 ﬂ 11 |RT PHASE ﬂ %1 THL ﬂ
4 |RT PHASE ﬂ I ﬂ 12 |RT PHASE ﬂ W2 THD ﬂ
2 |RT PHASE =l 12 hd 13 |RT PHASE =l 3 THD =l
E |RT PHASE hd i hd 14 [RT PHASE hd 1 THD hd
T |RTTOTAL d W d 15 |RT PHASE d 12 THD d
§ |RTTOTAL hd kwar hd 16 |RT PHASE hd 13 THD hd
Open Save as... LClear Clear Al | FErint | Send | Receive |
ok I Cancel | Lpoply | Help

Configure the list of parameters to be recorded in your

data log file. You are not allowed to select more

parameters than you defined when configuring your file.
Refer to Appendix D for a list of available parameters.

For your convenience, PAS will follow your selection and

help you to configure a series of the neighboring

parameters: when you open the “Group” box for the next
parameter, PAS highlights the same group as in your
previous selection; if you select this group again, PAS will
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automatically update the “Parameter” box with the
following parameter in the group.

8. Add the name for your data log file in the “Name” box. It
will appear in the data log reports.

9. Save your new setup to the device database, and send it
to the meter.

Factory Preset Periodic Data Logs

Data logs #1 and #2 are factory preset for periodic recording of
the standard power quantities as shown in the following table.

No. | Parameter | No. | Parameter
Data Log #1

1 V1/V12 9 Total kVA

2 V2/V23 10 Total PF

3 V3/V31l 11 V1/V12 THD
4 11 12 V2/V23 THD
5 12 13 V3/V31 THD
6 13 14 11 THD

7 Total kW 15 12 THD

8 Total kvar 16 13 THD
Data Log #2

1 V1/V12 Demand 9 KVA Sliding Demand
2 V2/V23 Demand 10 kWh Import
3 V3/V31 Demand 11 kWh Export
4 11 Demand 12 kvarh Import
5 12 Demand 13 kvarh Export
6 13 Demand 14 kVAh

7 kW Import Sliding Demand 15 In

8 kvar Import Sliding Demand 16 Frequency

TOU Profile Data Log Files

Data log #16 is configurable to store TOU daily profile log
records on a daily basis.

A TOU profile log file is organized as a multi-section file that
has a separate section for each TOU energy and maximum
demand register. The number of sections is taken automatically
from the Summary/TOU Registers setup (see “Setting up Total and
Tariff Registers”). If you selected to profile TOU maximum
demands along with energy registers, then the number of
sections in the file will be twice the number of the allocated
TOU registers.

To configure a TOU daily profile log file:

1. Configure your TOU registers and TOU schedule in the
meter before allocating memory for the profile log file (see
“Setting up Total and Tariff Registers”).

2. Double click on the Data Log #16 partition with the left
mouse button.
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Configure File Partition

File: | Data Log 16 Record Size: I 32
Free Memory: I 5696 Eagﬁaﬂ;r RaEoes I 164

File Attributes

Mumber of Records: 120 -

Mumber of TOL Registers: m Delete |
Mumber of Season Tariffs: |5 j | oK I
File Type: T Daily Profile j Cancel |

3. Select the TOU Daily profile file type.

4. Select the number of season tariffs in your TOU schedule.
Add one additional parameter if you selected to record the
Summary (TOU total) registers as well.

5. Select the maximum number of records you want to be
recorded in the file assuming that a new record will be
added once a day.

6. Click OK and send your setup to the meter or save to the
database.

Configuring the Waveform Recorder

Waveform log files are organized as multi-section files that
store data for each recording channel in a separate section. A
waveform log file stores up to 6 channels simultaneously:
three voltage and three current channels.

A single channel waveform record contains 512 points of the
sampled input signal. If a waveform log is configured to record
more samples per event than a single record can hold, the
waveform recorder stores as many records per event as
required to record the entire event. All waveform records
related to the event are merged in a series and have the same
series number, so they can be plotted together.

The PM174 supports two waveform files that record
waveforms at three programmable sampling rates: 32, 64 or
128 samples per cycle.

To configure a waveform log file:

1. Double click on a waveform log partition with the left mouse

button.

Configure File Partition

Files Iwa\.-efgrm Lag 1 Record Size: I 1065
Free Memory: I 21056 Esgﬁﬂ;r Rzl I 43

File Attributes

Murnber of Recards: I 40 3:

Mumber of Channels: I £ j
Mumber of Parameters: INONE vl
File Type: Wirap-around j Cancel |

tumber of Events = Mumber-of-Recordsi{Samples-per-Cyole x Cycles-per-Series | 512)

2. Select afile type for your file.
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3. Select the maximum number of records you want to be recorded

in the file.

The number of records in the waveform log file needed to
store one waveform event (series) is defined as follows:

Number of Records per Series = Sampling Rate (Samples
per Cycle) x Number of Cycles per Event / 512

The total number of records you must allocate to store the
required number of events (series) is defined as follows:

Number of Records = Number of Records per Series x
Number of Series

For example, if you want to record a 64-cycle waveform sampled
at a rate of 32 samples per cycle, the number of records required
for one waveform series would be:

Number of Records per Series = (32 x 64)/512 = 4.

If you want to allocate space sufficient to store 20 waveform
events (series), you should set up the waveform log file for 4 x 20
= 80 records.

4. Click OK, and send your setup to the meter or save to the

database.

5. Click “Setup Recorder”, or click on the “Waveform Recorder” tab.

PM174 - Log Setup

Log Memor_l,ll Data Recarder  Waveform Recorder I PO Hecorderl

Waveform Logs

Mo. Matme Samples Cycles Betfore, Mum. of
per Cyole per Series Cycles Channels Channels:
1 32 hd 32 4 hd E |
2 128 hd 2 x|E |
3 |- - - - -
4 |- - — - -
5 |- - - - -
5 |- - - - -
7 |- - - - -
g |- - - - -
Mumber of records required for one event's zample series = 5 amples-per-Cycle  Cycles-per-Series / 512
Open Save az.. Default Prrint | Send | BReceive |
aK I Cancel | Loply | Help

The following table lists available waveform options.

Option

Format/Range

Description

Samples per Cycle

32, 64, 128

Waveform sampling rate

Cycles per Series

16-2560 (32 samples/cycle),
8-1280 (64 samples/cycle),
4-640 (128 samples/cycle)

Defines the total duration of the
waveform per event/series

recorded channels

Before Cycles 1-20 Defines the number of cycles to be
recorded prior to event
Num. of Channels |1-6 The number of the simultaneously

6. Select the sampling rate for waveforms.
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7. Select the number of cycles to be recorded prior to the event,
and a total number of cycles in the waveform.

8. Add the name for your waveform log file in the “Name” box. It will
appear in the waveform reports.

9. Save your waveform setup to the device database, and send it to
the meter.

Configuring the IEEE 1159 Power Quality

Recorder

The Power Quality (PQ) recorder identifies the IEEE 1159
power quality events and records them to the log file with
precise start and end timestamps and a fault magnitude. The
IEEE 1159 PQ data can be retrieved from the device, stored
on a PC and displayed on the screen as shown in Section
“Viewing the IEEE 1159 Power Quality Log”. Impulsive
transients and short-duration voltage variations (sags and

swells) can also be viewed as magnitude/duration pairs on the

well-known ITIC curve chart for assessing the minimum
equipment immunity.

The PQ recorder is programmable to trigger the waveform

recorder to record the fault waveforms before, during and after

the PQ event for detailed event analysis. It may be useful for
trouble-shooting problems throughout electrical networks, for
example, to identify and locate the source of a power quality

event and to select an appropriate solution.

PQ Events Evaluation

The events are classified in accordance with the IEEE 1159
power quality categories. The table below shows the
categories recorded by the meter, the metering data used to
detect voltage and frequency faults, their typical triggering
thresholds and event durations.

Impulsive transients. Impulsive transients are detected as
impulses with a rise time less than 0.5 ms and duration from

150 us to ¥z cycle. The impulse magnitude is measured as the

overshoot voltage magnitude above the normal voltage
waveshape. It is referenced to the nominal peak voltage

(1.414 Un).

Sags and swells. A voltage sag or swell is classified as one

polyphase event regardless of the shape and of the number of

phases affected (as per IEC 61000-4-30). An event can begin

on one phase and end on another phase. The fault magnitude

is recorded separately for each phase involved. The event
duration is measured from the instant at which the voltage
falls/rises below/above the start threshold on one of the

phases to that at which it becomes greater/lower than the end

threshold on all affected phases including a threshold

hysteresis.

Voltage Interruptions. The voltage interruption is detected
when the voltages on all phases fall below the interruption
threshold (as per IEC 61000-4-30).

Flicker. The flicker is evaluated according to IEC 61000-4-15.
The 10-min Pst values are used to follow and indicate the

flicker faults.

Event |IEEE 1159 category |Trigger parameter |Reference |Typical Event

1D value thresholds, % | duration

PQE11 | Impulsive transients Instantaneous Un peak 20-200% 150 us—10 ms
overshoot voltage voltage

PQE211 | Instantaneous sag 145 cycle RMS voltage | Un RMS 80-90% < 30 cycles
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Event |IEEE 1159 category |Trigger parameter |Reference |Typical Event
1D value thresholds, % | duration
PQE212 | Instantaneous swell 14 cycle RMS voltage | Un RMS 110-120% < 30 cycles
PQE221 | Momentary interruption | %2 cycle RMS voltage |Un RMS 0-10% < 3 sec
PQE222 | Momentary sag Y% cycle RMS voltage | Un RMS 80-90% < 3 sec
PQE223 | Momentary swell 14 cycle RMS voltage | Un RMS 110-120% < 3 sec
PQE231 | Temporary interruption |%2 cycle RMS voltage |Un RMS 0-10% < 1 min
PQE232 | Temporary sag 14 cycle RMS voltage | Un RMS 80-90% <1 min
PQE233 | Temporary swell 14 cycle RMS voltage | Un RMS 110-120% <1 min
PQE31 | Sustained interruption 14 cycle RMS voltage | Un RMS 0-10% > 1 min
PQE32 | Undervoltage Y% cycle RMS voltage | Un RMS 80-90% > 1 min
PQE33 | Overvoltage 14 cycle RMS voltage | Un RMS 110-120% > 1 min
PQE4 Voltage unbalance 3-sec negative No 1-5% Steady state
sequence unbalance
PQE52 | Harmonics THD 3-sec harmonic THD | No 5-20% Steady state
PQES53 | Interharmonics THD 3-sec interharmonic No 2-8% Steady state
THD
PQE6 Voltage fluctuations 10-min Pst No 1-5 Steady state
(flicker)
PQE7 Frequency variations 3-sec frequency Nominal 1-6% Steady state
frequency

Un — nominal device voltage

PQ Recorder Setup

The PQ recorder setup allows you to adjust thresholds and
hysteresis for PQ triggers, to define the waveform log options
for PQ events, and to enable or disable the PQ recorder in
your device.

To configure the PQ recorder:

1. Select Memory/Log from the Meter
Setup menu, and then click on the PQ
Recorder tab.

PM174 - Log Setup

Log Memary | Data Recorder | “Wawveform Recorder PO Recaorder I

P& Events and Recording

PQLog Waveform Log Data/RMS Trend - Time Envelopes and Maximum Durations
Event Thresh- | Hyste- on on Log | Ema- |1072-oye, |02-zec, | 3-zec, | 10-min, | Before, | After, | Log
Category old % resis, % | Start | End Mar. bled | Cycles |seconds | minutes | hours | Cycles | Cycles | Mo,
Impulsive Transients 200 50| [v = 2 = = — — — [ B —
Saglindervoltages aon 50| [v O 1 hd = S S —- [ P —
SweelliCvervoltages 11040 50| [v O 1 = = — — — [ B —
Interrugtion 100 SO0 W | [ |1 =] [
Woltage Unbalance s 50| [ O 1 = = S—— S—— S—— [ ——-
Freguency “ariations 10 00 [ | 1 = = S S S [ P —
Harmonics, THLD S0 50| [ O 2 = = S—— S—— S—— [ ——-
Interharmanics, THD 20 S0 [ O 2 = = S S S [ -
Woltage Fluctustions (Flicker) 10 50| [ O 1 ﬂ = &= o o | [ —-
¥ Recorder Enabled Open Save as.. | Frint | Send | Beceive |
QK. | Cancel | Lppli | Help |
2. Adjust thresholds and hysteresis for
PQ triggers if required.
3. Select the waveform logging options
for PQ events.
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4. Download your setup to the device.

The available PQ recorder options are shown in the following
table. The picture above shows the default PQ recorder

settings.
Option | Range | Default | Description
PQ Log Thresholds
Threshold, % |0-200.0% Defines the operating threshold for the PQ trigger
in percent of the nominal (reference) value
Hysteresis, % |0-50.0% 5.0 Defines the hysteresis for the PQ trigger in
percent of the threshold
Waveform Log
On Start Checked Checked Enables waveform log when the PQ event starts
Unchecked
On End Checked Unchecked |Enables waveform log when the PQ event ends
Unchecked
Log No. 1-2 Specifies the waveform log file used for waveform
recording on the PQ event

The sag, swell and interruption triggers use the same
waveform log options. If you change one of them, the others
will be automatically adjusted to the same setting.

The waveform log option allows recording waveforms both at
the start and the end of a PQ event. Since the voltage
variations can last from some seconds to minutes, this allows
capturing and analyzing the voltage transitions using short
time waveform recording at the start and at the end of the
voltage sag or swell.

To enable or disable the PQ recorder:

1. Check or uncheck the Recorder
Enabled checkbox.

2. Send your setting to the device.

Power Quality Event Indication

When the PQ recorder detects a power quality fault, it
generates the specific internal event “PQ EVENT” that can be
monitored through a control setpoint. An event is asserted all
the time while the fault condition exists. The “PQ EVENT”
trigger is used to give a power quality fault indication via relay
contacts, or can be combined using the AND operator with
timer ticks for periodic data recording at the time of the fault to
produce voltage trending charts.

Configuring Communication Protocols

This section describes how to customize protocol options for
use with your application software.

Configuring Modbus

Modbus Point Mapping

The PM174 provides 120 user assignable registers in the
address range of 0 to 119. You can re-map any register
available in the meter to any assignable register so that
Modbus registers that reside at different locations may be
simply accessed using a single request by re-mapping them to
adjacent addresses.
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Initially these registers are reserved and none of them points
to an actual data register. To build your own Modbus register
map:

1.

2.

Select Protocol Setup from the Meter Setup menu and

click on the Modbus Registers tab.
Click on the Default button to cause the assignable

registers to reference the actual default meter register

11776 (0 through 119 are not allowable register
addresses for re-mapping).

Type in the actual addresses you want to read from or

write to via the assignable registers. Refer to the PM174
Modbus Reference Guide for a list of the available
registers. Notice that 32-bit Modbus registers should
always start at an even register address.

PM174 - Protocol Setup

Modbus Fiegisters | DNP Options | DNP Event Setpoints | DNP Class 0 Faints |

Reg | Adde. |Red | Adde. [Reg [ Adde, [Reg | Adde. | Reg | Addr, | Reg | Adde Raww Scale Loy u]
[clec] [clec] [clec] [clec] [dec] [clec] Rewr Scale High agag
0 (14336 20 | 3085 40 | 3120 60 [11776 80 (11776 (100 |[11776 320t Analng Reg Integer
1 | 14357 23059 41 (312 Bl | 11776 81 (11778 | 101 [ 11776 =o-bi Counters teger
2 14720 22 | 3090 42 | 44375 62 [11776 g2 (1776 (102 |[11776 3208 Eneray Reg Irteger
3 (14721 23 | 3091 43 | 44379 63 [11776 83 (1776 (103 | 11776
4 | 14728 24 | 3092 44 (55192 G4 | 11776 84 (11776 | 104 (11776
5 (14729 25 | 3093 45 | 56193 65 [11776 g3 (1776 (105 |[11776
6 |195584 26 | 3096 46 [ 56194 BE | 11776 86 (11776 | 106 11776
T |193585 27 | 3087 47 56193 67 | 11776 87 [11776 | 107 [11776
g (19386 28 | 3102 45 | 56196 65 [11776 88 (1776 (108 | 11776
9 |195587 29 (3103 49 (56197 B9 | 11776 89 (11778 | 109 (11776
10 (11776 30 | 3104 50 | 56452 70 11776 90 (11776 (110 |[11776
11 (11776 31 |3108 51 | 56453 1 11776 91 (1776 (111 | 11776 G ave ac. |
12 (11776 32 (3106 52 | 56454 T2 | 11776 92 (1776 | 112 | 11776 —
13 (11776 33 | 3107 53 | 96455 73 [11776 93 [MM776 (113 | 11776 Default |
14 (11776 34 (3110 54 | 5E456 T4 | 11776 94 (11776 | 114 [11776 Prit |
15 (11776 35 |31 55 | 56457 7 [11776 95 (1776 (115 | 11776
16 [11776 36 | 3116 S6 | 44378 76 [11776 96 (11776 (116 | 11776 Send |
17 | 3076 I 3117 a7 443579 7T | 11776 97 (1776 |17 | 11776 Feceive |
18 |3082 38 | 3118 58 | 11776 78 [11776 98 (1776 (118 | 11776
19 | 3083 38 (3119 =9 (11776 Ta | 11776 99 (11778 | 119 [11776
QK. | Cancel | Apply | Help |
4. Click Send to download your setup to

the meter.

Configuring DNP3

DNP Options can be changed both via DNP3 and Modbus.

Refer to the PM174 DNP3 Reference guide for information on

the protocol implementation and a list of the available data

points.

DNP Options

To view or change the factory-set DNP options, select Protocol
Setup from the Meter Setup menu and click on the DNP
Options tab.
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PM174 - Protocol Setup x|
todbuz Register:  DMF Options | DMP Event Setpaintz | DMP Clazz 0 Paoints
Binary Inputs (Bl} DHP General Options
Mumber of Bl to generate events 0 Il 16-hit Al Scaling Enabled hd
Binary Input Okject Single-hit - 16-bit BC Scaling x1 *
Binary Input Change Event Object With Time had Re-mapping Evert Poirts Dizakled ﬂ
SBO Timeout, sec 10
Analog Inputs (Al) Time Sync Period, sec 6400

Mumber of & to generste events 32 had MUlti Fragmert Interval, ms a0
Analog Input Object 16-hit -Flag hd
Analog Input Change Event Okject 16-hit +Titme j
Frozen Analog Input Ohject I
Frozen Analog Change Evert Chisct Rli,

Binary Counters (BC)
Mumber of BC to generate events u] hd
Binary Counter Ohject F2-hit -Flag had
Binary Counter Change Evert Object F2-hit +Time hd
Frozen Binary Courter Okject F2-hit -Flag j
Frozen Courter Change Event Ohject I

Open Save az.. Default | Print | Send | Receive |

ak. I Cancel | Lipply I Help |

The following table describes available DNP options. Refer to
the DNP3 Data Object Library document available from the
DNP User’s Group on the DNP3 object types.

Parameter | Options | Default | Description
Binary Inputs (Bl)
Number of Bl to | 0-64 3 0 The total number of Bl change event
Generate events points for monitoring
Binary Input Single-bit Single-bit The default Bl object variation for
Object With Status requests with qualifier code 06 when no
specific variation is requested
Binary Input Without Time | With Time The default Bl change event object
Change Event With Time variation for requests with qualifier code
Object 06 when no specific variation is
requested
Analog Inputs (Al)
Number of Al to | 0-64 3 32 The total number of Al change event
Generate events points for monitoring
Analog Input 32-bit 16-bit -Flag The default Al object variation for
Object 32-bit —Flag requests with qualifier code 06 when no
16-bit specific variation is requested
16-bit —Flag
Analog Input 32-bit -Time | 16-bit +Time | The default Al change event object
Change Event 32-bit +Time variation for requests with qualifier code
Object 16-bit -Time 06 when no specific variation is
16-bit +Time requested
Binary Counters (BC)
Number of BC | 0-64 3 0 The total number of BC change event
to Generate points for monitoring
events
Binary Counter |32-bit +Flag |32-bit -Flag The default BC object variation for
Object 32-bit —Flag requests with qualifier code 06 when no
16-bit +Flag specific variation is requested
16-bit —Flag
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Parameter Options Default Description
Binary Counter |32-bit -Time |32-bit +Time | The default BC change event object
Change Event 32-bit +Time variation for requests with qualifier code
Object 16-bit -Time 06 when no specific variation is
16-bit +Time requested
Frozen Binary  |32-bit +Flag |32-bit -Flag | The default frozen BC object variation
Counter Object | 32-bit —Flag for requests with qualifier code 06 when
32-bit +Time no specific variation is requested
16-bit +Flag
16-bit —Flag
16-bit +Time
DNP General Options
16-bit Al Disabled Enabled Allows scaling 16-bit analog input
Scaling Enabled objects (see description below)
16-bit BC X1, x10, x100, | x1 Allows scaling 16-bit binary counter
Scaling x1000 objects (see description below)
Re-mapping Disabled Disabled Allows re-mapping event points starting
Event Points Enabled with point 0.
SBO Timeout 1 | 2-30 sec 10 Defines the Select Before Operate
(SBO) timeout when using the Control-
Relay-Output-Block object
Time Sync 0-86400 sec | 86400 Defines the time interval between
Period 2 periodic time synchronization requests
Multi Fragment | 50-500 ms 50 Defines the time interval between
Interval fragments of the response message
when it is fragmented

1 The Select Before Operate command causes the device to start a
timer. The following Operate command must be sent before the
specified timeout value expires.

The device requests time synchronization by bit 4 in the first octet of
the internal indication word being set to 1 when the time interval
specified by the Time Sync Period elapses. The master should
synchronize the time in the device by sending the Time and Date
object to clear this bit. The device does not send time synchronization
requests if the Time Sync Period is set to 0.

The total number of Al, Bl and BC change event points may not
exceed 64. When you change the number of the change event
points in the device, all event setpoints are set to defaults
(see Configuring DNP Event Classes below).

Scaling 16-bit Al objects

Scaling 16-bit Al objects allows accommodating native 32-bit
analog input readings to 16-bit object format; otherwise it may
cause an over-range error if the full-range value exceeds a 16-
bit point limit.

Scaling is enabled by default. It is not applied to points that are
read using 32-bit Al objects.

Refer to the PM174 DNP3 Reference Guide for information on
the data point scales and on a reverse conversion that should
be applied to the received scaled values.

Scaling 16-bit Binary Counters

Scaling 16-bit Binary Counters allows changing a counter unit
in powers of 10 to accommodate a 32-bit counter value to 16-
bit BC object format.

If the scaling unit is greater than 1, the counter value is
reported being divided by the selected scaling unit from 10 to
1000. To get the actual value, multiply the counter reading by
the scaling unit.
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PM174 - Protocol Setup

Configuring DNP Class 0

The most common method of getting static object information
from the meter via DNP is to issue a read Class 0 request.

The PM174 allows you to configure the Class 0 response by
assigning ranges of points to be polled via Class 0 requests.

To view or change the factory-set DNP Class 0 assignments,
select Protocol Setup from the Meter Setup menu and click on
the DNP Class 0 Points tab.

The factory-set Class 0 point ranges are shown in the picture
below. To change the factory settings and build your own
Class 0 response message:

1. Select the object and variation type for a point range.

2. Specify the start point index and the number of points in
the range. Refer to the PM174 DNP3 Reference Guide for
available data points.

3. Repeat these steps for all point ranges you want to be
included into the Class 0 response.

4. Click Send to download your setup to the meter.

tModbus Hegistelsl DMP Options | DMP Evert Setpoints - DNP Class O Faints I

Class 0 Points !
[ Ohiject Start Murmber
[Ohbject: Y aristion] Pairt of Points
1 |al30:04 (16-bit-F) - 32
2 | AD40:02 (16-hit) |0 3
3 |B01:01 (1-kit) E 16 2
4 | BI01:01 (1-hit) >0 2
5 |MCHE hd
5 | MONE d
7 |MCHE -
5 |MNONE E
9 |MONE hd
10 |MOME hd
11 | MOMNE hd
12 |MONE -
13 | MONE z
14 | MONE d = |
Save az.. Default | Print | Send | Beceive |

QK. I Cancel | Apply | Help

Configuring DNP Event Classes

The PM174 can generate object change events for any static
analog input, binary input and binary counter point when a
corresponding point either exceeds a predefined threshold, or
the point status changes. A total of 64 change event points are
available for monitoring.

Object change events are normally polled via DNP Class 1,
Class 2 or Class 3 requests. You can link any change event
point to any event class upon the event priority. Refer to the
PM174 DNP3 Reference Guide for more information on polling
event classes via DNP.
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A change event point index is normally the same as for the
corresponding static object point. If you wish to use
independent numeration for event points, enable re-mapping
event point indices via DNP Options setup (see above) so they
would start with index 0.

You should define a separate event setpoint for each static
object point you wish to be monitored for change events. To
view or change the factory-set DNP event setpoints, select
Protocol Setup from the Meter Setup menu and click on the
DNP Event Setpoints tab.

PM174 - Protocol Setup x|
Modbus Registers I OMP Options  DMF Event Setpoints I DNF Class 0 Paints |
Analog [nputs [41) |12 3: Binary Inputs [B1] |4 3: Binary Counters [BC) IU 3: Ewent Mapping ¢~
DHP Event Setpoints ||
Mo, Event Static Ext Group Parameter Relation Threshaoldf | Ev |Log Ew
Paint Paint Deadband | On | On | Class
1 [AiD ALO [T | YR PHASE hd Y1 == =l 14000 | [ [ [ |#1 had
2 |ALl Al |_ AYR PHASE hd Wz = | 14000 p |_ #1 had
3 |ALZ AL [T | AYR PHASE Ihd W3 = < ad 14000 | [w [ [ |#1 hd
4 |ALS ALLS [T | YR PHASE hd I1 == | 500,00 | [ [ [ |#1 had
5 |AL4 Al4 [T | AYR PHASE - |12 - = - 500.00 | [w [[] |#1 =
6 [ALS ALS [T | YR PHASE z I3 z = z 500,00 | [ [ [ |#1 z
7 |ALzz ALZZ |_ AYR ALK | In == | 45,00 p |_ #1 hd
8 |ALES ALE2S [ | AYR AUR hd FREQ hd Delta hd 010 | [w] | [ |#1 hd
9 [ALG4 AlG4 [T | YR PHASE hd Y1 THD == | a0 | [ |+ had
10 |ALSS A3 [ | ¥R PHASE d Y2 THD x| = x| 8.0 [w [[ |#1 hd
11 |ALEe AlGe [T | BYR PHASE Ihd W3 THD = = ad a0 | | [ |#1 hd
12 | AL4TETZ | AL47ETZ |7 ANALOG INPS | All == | 450 p |_ #1 hd
15 |EL:16 BI:16 [T |DIGITALIMPS =] DI1 - || Delta Ol | [ |#2 =
14 |BI:17 BI:17 [ | DIGITAL IMPS E DIz E Delta o[ | [ |#2 E
15 |BL:O BI:0 [ | RELAYS d RO1 d Delta 0w | [ |#2 hd LI
Save az.. Default Print | Send | Beceive |
QK. | Cancel | Apply | Help

The number of event setpoints for each static object type is
specified via the DNP Options setup (see above). Notice that
the device clears all event buffers and links the default set of
static points to each event object type every time you change
the number of points for any of the objects.

To define setpoints for selected static points:

1. Check the “Ext” box if you wish to use the extended point
list.

2. Select a parameter group and then a desired parameter
for each event point.

3. For Al and BC points, select a relation and an operating
threshold or a deadband to be used for detecting events.
All thresholds are specified in primary units. The following
relations are available:

Delta - a new event is generated when the absolute
value of the difference between the last
reported point value and its current value
exceeds the specified deadband value;

More than (over) - a new event is generated when the
point value rises over the specified threshold,
and then when it returns below the threshold
minus a predefined return hysteresis -
applicable for Al objects;

Series PM174 Powermeters 103



Chapter 4 PAS Application Configuring Communication

Less than (under) - a new event is generated when
the point value drops below the specified
threshold, and then when it returns above the
threshold plus a predefined return hysteresis -
applicable for Al objects.

A hysteresis for the return threshold is 0.05 Hz for
frequency and 2% of the operating threshold for all other
points.

4. Check the “Ev On” box for the points you wish to be
included into event poll reports.

5. Inthe “Ev Class” box, select the event poll class for the
change event points.

6. Repeat these steps for all points you want to be monitored
for events.

Click Send to download your setup to the meter.
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Remote Device Control

This section describes online operations on the meter you can
perform through PAS. To access device control options you
should have your device online.

Remote Relay Control

PAS allows you to send a command to any relay in your
device or release a latched relay, except of the relays that are
linked to an internal pulse source. These relays cannot be
operated outside of the device.

To enter the Remote Relay Control dialog, check the On-line
button on the PAS toolbar, select Device Control from the
Monitor menu, and then click on the Remote Relay Control

tab.

To send a remote command to the relay:

1.  From the “Remote Command” box for the relay, select the
desired command:

OPERATE RELAY - to operate a relay

RELEASE RELAY - to remove your remote command, or
to release a latched relay

2. Click on Send.

PM174 - Deyice Control

Remaote Relay Contral I Ewent Flags | Device Diagnostics I

Relay Relay Remote/Local Remote Command

I, Status Latch

1 CLOSED REMOTE LATCHED MCRE hd

2 OPEM LMLATCHED MOME hd

3 Frint |
4
a3

B Receive |
T

g

q

10

11

12

13

14

15

16

QK. Cancel Apply Help
Event Flags

The PM174 provides 8 common event flags that are intended
for use as temporary event storage and can be tested and
operated from the control setpoints. You can transfer an event
to the setpoint and trigger its operation remotely by changing
the event status through PAS.

To enter the Event Flags dialog, check the On-line button on
the PAS toolbar, select Device Control from the Monitor menu,
and then click on the Event Flags tab.

To change the status of an event flag:
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1.  From the “Status” box, select the
desired flag status.

2. Click on Send.

PM174 - Device Control x|
Femote Felay Control — Event Flags I Device Diagnosticsl
Flag Mo, Status 0
Open |

1 o] -

2 OFF =] Save as. |

3 QFF hd Clear |

4 OFF -

5 |oFF B Bint |

B OFF = Send |

T OFF -

P OFF 3 Beceive |

QK. I Cancel Apply Help

Device Diagnostics
Device diagnostic messages may appear as a result of the
PM174 built-in diagnostic tests performed during a start-up
and device operation.
To enter the Device Diagnostics dialog, check the On-line
button on the PAS toolbar, select Device Control from the
Monitor menu, and then click on the Device Diagnostics tab.
PM174 - Device Control x|

Fiemate Relay Contral I Event Flags  Device Diagnostics |

Device Diagnostics

Device Fault

Status

RatiData Fault

H Wistchdog Reset

Sampling Fault

CPU Exception

Run-time Errar

Clear |

Beceive |

S Wstchdog Reset

Powver Dowen

Device Reset

Configuration Reset

RTC Fault

Biattery Lowy

EEPR:CM Fault

0 | 0 | | | | | | | | | |

o]

Cancel |

Apply | Help

All diagnostic events are recorded to the Event log and can be
inspected via PAS (see Viewing the Device Event Log). The
diagnostics status is also recorded to a non-volatile register,
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which is not affected by loss of power and may be read and
cleared via communications or via PAS.

Refer to PM174 communication guides for the diagnostic
register address and layout. See Device Diagnostic Codes in
Appendix E for the list of diagnostic codes and their meanings.

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

A configuration reset may also be a result of the legal changes
in the meter configuration whenever other configuration data
could be affected by the changes.

To clear the device diagnostics status, click on Clear.

Updating the Clock

To update the Real-Time Clock (RTC) in your device, check
the On-line button on the PAS toolbar, and then select RTC
from the Monitor menu or click on the Real-Time Clock button
on the PAS toolbar.

The RTC dialog box displays the current PC time and the time
in your device. To synchronize the device clock with the PC
clock, click Set.

PM174 - Real Time Clock

PCime: | 10:23:45 31/05/06 WED

Device kime: IID:29:45 31/05/06 WED

Conkinuous | Stop

Resetting Accumulators and Clearing Log

Files

PAS allows you to remotely clear energy accumulators,
maximum demands, Min/Max log registers, counters and log
files in your device. To open the dialog, check the On-line
button, and then select Reset from the Monitor menu.
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PM174 - Reset

Reset

Reset Energy I

Reszet Max, Demands

Reszet Summary/TOU Eneriy

Reset SummaryTOU Max. Demands

Reszet Counters

Clear Miniisx Log

Clear Event Log

Clear Data Log

Clear Wavetorm Log

Clear SOE Log

Clear P& Log

Clear Fault Lag

Clear Al Log Files

Clear ENS01EU Counters

ak | Cancel | Apply |

Help

To reset the desired accumulation registers or to clear a file:

1. Click on the corresponding button, and then confirm your

command.
2. Ifatarget has

more than one component, you are allowed

to select components to reset.

Reset Min/Max Demands

¥ &l Demands

[ Power Demands

[ walt, Ampere and THD Demands
I walt Demands

™| ampere Demands

™ Harmonic Demands

Cancel |

3. Check the corresponding boxes, and

then click OK.
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Administration

Changing a Password

PAS allows you to remotely change the password, and enable
or disable the password security check in your meter. To
change the password, check the On-line button, select
Administration from the Monitor menu, and then select
Change Password.

PM174 - Change Passwol x|

Mew password: I R
Confirm new password: I A

[¥ Enable network protection

Send I Cancel |

To change the password:
1. Type in a new 4-digit password
2. Repeat the password in the Confirm box

3. Check the “Enable network protection” to enable
password checking

4. Click Send.

Upgrading Device Firmware

Your meter has upgradeable firmware. If you need to upgrade
your device, download a new firmware file to the meter
through PAS.

Firmware is downloaded through any communication port. The
meter may be connected to your PC through a serial interface,
a dial-up modem or the Internet.

Upgrading firmware is only supported through the Modbus
RTU and Modbus/TCP protocols, so your serial port or modem
port should be put into Modbus RTU mode.

To download a new firmware file to your device:

1. Ensure that the communication port you are connected
through to the meter operates in Modbus RTU mode.

2. If the port is configured for a different protocol, put it into
Modbus RTU mode either from the front display, or
remotely through PAS. If you are connected to the meter
through a serial interface, it is recommended to set the
port baud rate to 115,200 bps. See “Configuring
Communications in your Meter” on how to remotely
change the protocol and baud rate in your meter.

3. Check the On-line button on the PAS toolbar, select Flash
Downloader from the Monitor menu, and then confirm
changes.
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2]

File name: IPM‘I 74 _2411_C27C j Qpen I
j Cancel |

4

Files of ype: I.hex
[~ Open as read-only

4. Point to the firmware upgrade file for your meter, click
Open, and then confirm upgrading the meter. You are
asked for the password regardless of the password
protection setting in your meter.

Authorization Required x|

Password: I e
O I Cancel |

5. Type the meter password, and click OK. If you did not
change the password in the meter, enter the default
password 0.

PM174 - D Tmp'PM174_24.1.1 C27C.hex -0 x|

Downloading file._..

8.9% done 00h 03m 07s left

6. Wait until PAS completes upgrading your device. It takes
about 3-4 minutes at 115,200 bps to download the file to
the meter.

PM174 - D Tmp'PM174_24.1.1 C27C.hex a -0 x|

Download is complete

7. After upgrading firmware is completed, the meter restarts.
If the meter is connected to your PC through the modem,
communications can be temporarily lost and you may
need to wait until PAS restores a connection with your
device.

8. You possibly need to restore the previous port settings in
your meter if you changed them.
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Monitoring Devices

Viewing Real-time Data

For information on the real-time data monitoring and recording

options, see the “PAS Getting Started Guide”.

To get real-time data from your device, select the device site
from the list box on the PAS toolbar, point to RT Data Monitor
on the Monitor menu, and then select a data set you want to

view.

Real-time data can be continuously retrieved from your
devices, updated on the screen at the rate you defined in the
Instrument Setup, and be recorded to a file. You can view
acquired data in a tabular or in a graphical form as a data

trend.

See Appendix D for a list of data available in your meter.

EigPAS ¥1.3 - [Dr\Pas] - RT Data Monitor Set 33 - PM174

File Edit Yew Monitor Logs MeterSetup Tools Reports Window Help

=lal x|

SHA ; B2e S | E s pm

dmE -8 BB x 2|l E 589 2

Viewing Min/Max Log

To retrieve the real-time Min/Max log data from your device,
select the device site from the list box on the toolbar, point to
RT Min/Max Log on the Monitor menu, and then select a data

set you want to view.

Il RT Data Monitor Set 33 - PM174:1 oy ] ]
S EIEE R
PM174 Data Monitor Set #33 Basic Measurements 25103107 16:11:25 a

No. Date/Time [ o [ w2 [ w3 | 1 [ 12 | 13 | In | kW |kvar | k¥A | PF_| FREQ | ¥1THD | ¥2THD [ ¥3THD |

1 | 25/03/07 16:10:24 46652 46673 46662 270.14  270.14 270.24  BILO4 37811 -447 37813 1.000  50.03 4.0 4.0 4.0

z 46640 27002 270.08 27012 810,80 37795 1.000 4.1 4.1 4.1

3 46648 27000 27013 27014 81099 37806 1.000 4.1 4.1 4.1

4 46609 26994 2700z Z70.08 81066 37759  -452 3776l 1.000 4.1 4.1 4.1

5 46608 27002  269.92  270.07 B10.54 37752 -460 37754 1.000 4.0 4.1 4.1

& 46630 4BEE1 eein amnas e s e o o s e i Fin i

7 46653 RT Data Monitor Set 33 - PM174:2 -0l x|

8 46651 | L 5= o P

z doosl 400G B L AEGE QAL IR MKB?)

10 46633 PM174 Data Monitor Set#33 Basic Measurements 250307 16:11:25 il

11 : 46626 Ay i el

12 | 25/03/07 16:10:35 46613 46700 m

13 | 25/03/07 16:10:36 46662 46684 ' 46646 | 46840 | 4B652

14 46638 ey

5 6660 487004+

16 46648 4BBEY b 45568 | 46662 | 46673

17 46664 42500

8 46650 46700

19 46618 46655 | 46650 | 46662

20 | 25/03/07 16:10:43 42500

21 | 25/03,/07 16:10:44 812,00 |

22 | L il 27008 | 27002 | 27014

23 000- ¢

24 §12.00- |

25 L Hiz 27041 | 27008 | 27014
26 0004 !

27 812,00 |

28 | 25/03/07 16:10:51 i HE] 27048 | 27042 | 27024
29 | 25/03,/07 16:10:52 000
30 | 812.00

31 Fin B10.92 | 81080 | 811.0¢
B2 0.00

28) 37300
34 | i Frar apen2 | arTez | aven
Ew e . . i . .

5o 55 ina i 4 250307 250307 250307 250307 250307 250307 250307 250307 From 25/03/07 16:10:24.273
1 1810:24  1640:32 164041 1E10:50 164059 1607 48146 184125 x||Te 25/03/07 16:10:25.320
Ready | [Ready | A

Ready [Z5fo3io7 16:11:27

For more information on the Min/Max data monitoring options,

see the “PAS Getting Started Guide”.
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Viewing Real-time Waveforms

To retrieve the real-time waveforms, select the device site
from the list box on the PAS toolbar, and then select RT

Waveform Monitor from the Monitor menu or click on the B
button on the PAS toolbar.
Use the blue arrowhead buttons W and W¥ for one-time or

continuous waveform polling. Use the Stop button [ ] to stop
continuous polling.

See Viewing Waveforms for information on using waveform
views.

Viewing Harmonic Spectrum and

Synthesized Waveforms

To retrieve the real-time harmonic spectrum, select the device
site from the list box on the PAS toolbar, and then select RT
Harmonic Monitor from the Monitor menu or click on the [l
button on the PAS toolbar. Harmonics can be displayed as a
spectrum chart or in a table.

PAS can also synthesize waveforms based on the harmonic
spectrum to let you view a waveshape of the voltage and

current waveforms. Use the 22 and buttons on the local
toolbar to view the synthesized waveforms in an overlapped or
non-overlapped view.

See Viewing Waveforms for more information on using
different spectrum and waveform views.

Retrieving Log Files

Using PAS, you can retrieve recorded events, data and
waveforms from your meters and save them to files on your
PC in the MS Access database format.

Historical data can be uploaded on demand any time you need
it, or periodically through the Upload Scheduler that retrieves
data automatically on a predefined schedule, for example,
daily, weekly or monthly. If you do not change the destination
database location, new data is added to the same database so
you can store long-term data profiles in one database
regardless of the upload schedule you selected.

See the “PAS Getting Started Guide” for information on
uploading files and configuring the Upload Scheduler for your
meters.

Viewing Recorded Files

Viewing Options

Uploaded data can be viewed on the screen, printed, and
exported to other applications.

To open a log file, click on the Open button on the PAS toolbar
or select “Open...” from the File menu, select “Access
Database (*.mdb)” in the “Files of type” box, point to the log
file, select a desired table on the right pane, and then click
Open.
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PAS offers you different options for easy analysis of retrieved
trend and fault data. Data can be displayed in primary or
secondary units. You can use filtering to find out and work with
a subset of events that meet the criteria you specify, or use
sorting to rearrange records in the desired order. PAS can also
link events and the corresponding data records and
waveforms together to allow you more effective analysis of
recorded events.

See the “PAS Getting Started Guide” for more information on
viewing log files and available options.

Viewing the Device Event Log

Event log files are displayed in a tabular view. PAS loads the
entire database table to a window, so that you can scroll
through the entire log to view its contents.

EigPAS ¥1.3 - [Dr\Pas] - Event Log - Sub_1 i & x|
Flle Edt Wiew Monitor Logs MeterSstup Tools Reports window Help
- EHE9S 27

ERd b8 5 @ E ) mn S m| & -6 - & B %

[ Event Log - Sub_1 (ol x|
AEIEEED
Sub_1 EventLog 250307 19:07:26 -

No. Date,/Time [ Event [ Cause | Point/Source [ Trigg. ¥alue | Effect [ Target

121 30,09/99 10:19:41.000 SP4 SP EVENT ¥z 23299 SP. RELEASED #4

122 30,09/99 10:19:41.000 5P4 SP EVENT ¥3 23287 SP. RELEASED #4

123 | 30/09/99 10:19:41.000  SP5 SP EVENT VHIGH 23326 5P, RELEASED #5

124 | | 30/09/99 10:19:41.000 SPS 5P EVENT viow 23287 SP.RELEASED B B]

125 30,09/99 10:19:46.000 SP10 SP EVENT kw 9682 SP. RELEASED #10

126 30,09/99 10:30:54.000 EXTERNAL POWER DOWN

127 | 30/09/99 10:3 EXTERNAL POWER UP

128 | 30 sp1 5P EVENT ¥ UNBRS 0 5P, RELEASED #1

129 SP1 SP EVENT FREQ 49.9 SP. RELEASED #1

130 30,09/99 10:30:56.000 SP1 SP EVENT FREQ 49.9 SP. RELEASED #1

131 | 30/09/99 10:3 sp2 SP EVENT vi #2

132 | | 30/09/99 10:3 sp2 5P EVENT vz ; SERS... SN

133 30,09/99 10:30:56.000 5p2 SP EVENT ¥3 23282 SP. RELEASED #Z

134 01,10/99 00:00:00.000 SP8 SP ACTION SETPOINT #8 CLR E¥NT FLAG #1

135 | 01/10/99 07:2 sP1 SP EVENT ¥ UNB% 0 5P, RELEASED #

136 | 02/10/99 08:3 5P1 5P EVENT ¥ UNBO% 0 'SP RELEASED #1

137 02/10/99 08:3: SP1 SP EVENT FREQ 50.1 SP. RELEASED #1

138 02/10/99 08:3. SP1 SP EVENT FREQ 50.1  SP. RELEASED #1

139 07/10/99 O SP1 SP EYENT FREQ 49,9 5P, RELEASED #1

140 07/10/99 07:1 sP1 SP EWENT FREQ 49.9 #1

141 07/10/99 16:3 SP10 SP EVENT kw 11012  SP. D #10

142 07/10/99 16:39:16.000 SP10 SP ACTION SETPOINT #10 OPER. RELAY #1

143 SP1 SP EVENT ¥ UNB% 15 5P, OPERATED #1

144 sP1 P EVENT ¥ UNBO% 0 'SP, RELEASED #1

145 SP1 SP EVENT FREQ 49.9 SP. RELEASED #1

146 SP1 SP EVENT FREQ 49.9 SP. RELEASED #1

147 sP10 SP EVENT kW 9992 5P, RELEASED #10

148 . 5P1 SP EVENT ¥ UNB% 0 #1

149 Waveform Log 1 08/10/99 09:13:25.960 ! 50.0 . #1

150 =T SO TR 50.0 SP. RELEASED #1

151 sP1 SP EVENT ¥ UNB% L7 5P, OPERATED #1

152 | 08/10/99 21:0 sP1 P EVENT ¥ UNBO% 0 'SP, RELEASED #1

153 08,/10/99 Z1:0; SP1 SP EVENT FREQ 50.0 SP. RELEASED #1

154 08/10/99 21:0: SP1 SP EVENT FREQ 50.0 SP. RELEASED #1

155 | 09/10/99 14:4 sP1 SP EVENT FREQ 49,5 5P, OPERATED #1

156 | 09/10/99 14:4 sP1 P EVENT ¥ UNBS: 0 'SP, RELEASED #1

157 09/10/99 14:4 SP1 SP EVENT FREQ 50.0 SP. RELEASED #1 LI
D:iPasiSamplesisample 3.mdb VA

Ready ZE{03/07 19:07:52

Filtering and Sorting Events

To filter events, click on the Filter button fu , or click on the
report window with the right mouse button and select “Filter...”.
Check the causes of events you want to display, and then click
OK.

Event records are normally shown in the order based on the
date and time of the event appearance. To change the sorting

order, click on the Sort button %l , or click on the report
window with the right mouse button and select “Sort...”, check
the desired sort order, and then click OK.

Linking to Waveforms and Data Records

If a setpoint triggers the Waveform or Data recorder and is
programmed to log setpoint events to the Event log (see
Recording Setpoint Events), then PAS automatically
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establishes links to retrieved waveforms and data records
where it finds a relationship with the event.

The event ID for which PAS finds related data is blue colored.
To check a list of the event links, click on the colored event ID.
Click on a list item to move to the waveform or data log record.

Selecting Primary and Secondary Units

Voltages and currents can be displayed in primary or
secondary units. Click on the report window with the right
mouse button, select Options, select the desired units for
voltages and currents, and then click OK.

Viewing the IEEE 1159 Power Quality
Event Log

PQ log files are displayed in a tabular view, one event per row.
PAS loads the entire database table to a window, so that you
can scroll through the log to view its contents.

BigPAS V1.3 - [D:\Pas] - PQ Log - Pork 115-46 Bank i = x|
File Edit ‘iew Monitar Logs MeterSetup Tools Reports ‘Window Help
SEA RS o E W e Mm@ -8 eP X O S T

I PQ Log - Port 115-46 Bank

m A3 66 B 287

Port 115-46 Bank PQ Log 0407/06 14:18:36

No. Date/Time ‘ Event | Fault ‘ Phase Fault | PU ‘ Duration
Category Magnitude

40 28/02/05 19:33:43.634 POE11:314 Impulsive transient iz 52.5 0.31  0:00:00.000600
41 01/03/05 18:51:50.671 POE11:315 Impulsive transient iz 50.7 0.30  0:00:00.000573
42 | 02/03/05 19:08:55.272  POE1L:316  Impulsive transient V12 859 0,51  0:00:00,000221 |
43 03/03/05 05:39:18.040 POE11:317 Impi ran: viz [} 0.38 573
44 06/03/05 06:46:56.177 POE11:318 Impulsive transient viz 0.23 0:00:00.000208
45 08/03/05 05:32:27.717 POE211:319 Sag, instantaneous Y31 0.83  0:00:00.092000
46 08/03/05 05:32:31.150 POE211:320 Sag, instantaneous Y31 0.83  0:00:00.093000
47 | 08/03/05 05:32:59.530 POE211:321 Sag, instantaneous v31 0.83  0:00:00,093000
48 | 08/03/05 i . POE11:322 Impulsive transient ¥12 0.24 ' .
49 11/03/05 B X POE11:323 Impulsive transient ¥31 0.26 f .|
50 11/03/05 18:33:00.492  PQE211:324 Sag, instantaneous ¥23 0.78 :00:00.100000
51 11/03/05 18:33:09.492 POQE211:324 Sag, instantaneous Y31 0.77  0:00:00.100000
52 11/03/05 19:07:25.649 waveform Log 1 11/03/05 18:33:09.392 | viz 0.27 0:00:00.000560
53 | 15/03/05 D5:31:33.867 -POEITSZ6— TMPOISIVE THArserT— V12 0.29 0:00:00.000469
59 16/03/05 06:57:16.441 POE11:327 Impulsive transient viz 0.44 0:00:00.000664
55 16/03/05 06:57:16.467 PQE11:328 Impulsive transient Y31 0.21  0:00:00.000312
56 17/03/05 05:57:41.076 POQE11:329 iz 0.31 0:00:00.001563
57 | 22/03/05 15:08:10.558  POE11:330 Impulsive transie viz 0.83  0100:00.001016
58 23/03/05 02:16:27.570 POEZ11:331 Saqg, instantaneous V12 0.88 :00:00.060000
59 28/03/05 06:19:04.933 POE11:332 Impulsive transient viz 0.34 0:00:00.000729
60 28/03/05 17:42:24.874 POE11:333 Impulsive transient Y31 0.28  0:00:00.000508
61 31/03/05 06:49:08.912 POE211:334 Sag, instantaneous iz 0.89  0:00:00.075000
62 | 31/03/05 06:49:08.912 POE211:334  Sag, instantaneous v3l 0.77  0:00:00.075000
63 31/03/05 09:00:14.165 POE11:335 Impulsive transient viz 0.46 0:00:00.000247
64 01/04/05 06:03:54.786 POE11:336 Impulsive transient ¥31 0.27 0:00:00.001249
65 03/04/05 04:56:00.733 POQE11:337 Impulsive transient v1z2 0.37  0:00:00.002253
66 03/04/05 05:00:13.253 POE11:338 Impulsive transient iz 0.39  0:00:00.001485
67 | 03/04/05 05:01:25.993  POE1L:339  Impulsive transient V12 728 043 123 |
68 03/04/05 05:09:05.414 POE11:340 Impulsive transient viz 0.38 0:00:00.002878
69 03/04/05 05:09:05.443 POEZ211:341 5Saq, instantaneous ¥23 0.81 0:00:00.017000
70 05/04/05 05:38:19.046 PQE11:342 Impulsive transient v12 0.24  0:00:00.000586

|DiiPasiLog FilesiParterdale 115-46.mdb

Ready W
Filtering and Sorting Events

To filter events, click on the Filter button e on the window
toolbar, or click on the report window with the right mouse
button, and then select “Filter...”. Check the categories of
events you want to display, and then click OK. PAS temporary
hides rows you do not want displayed.
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F.PAS ¥1.3 - [D:\Pas] - PQ Log - Port 115-46 Bank == x|
Flle Edit Wiew Monitar Logs MeterSetup Tools Reports Window  Help

SHa R & @ e e

FlmE-8 =8 x 8 E S

I PQ Log - Port 115-46 Bank

m &5 6E p 28 7|

Port 115-46 Bank PQ Log 04:07/06 14:20:11
Date/ Time ‘ Event | Fault ‘ Phase Fault | PU ‘ Duration
Category Magnitude
18/12/04 19:59:46.528 POE232:61 Saqg, temporary ¥31 107.5 0.90 0:00:16.983000
18/12/04 20:53:35.478  PQE232:63 Sag, temporary el hel nnn . 0:00:56.946000
22/12/04 17:25:09.880 PQE32:78 Undervoltage _ x| 0:01:07.871000
22/12/04 18:24:46.007  POE232:79 Sag, temporary 0:00:52.483000
22/12/04 21:59:17.611  PQE32:81 Undervoltage I~ checkal [~ Clear al 0:01:11.996000
22/12/04 22:57:59.600 POE32:82 Undervoltage 0:02:21.199000
23/12/04 01:07:48.516  PQE32:83 Undervoitage W B 0:10:45.356000
23/12/04 02:16:40.230 POQE32:84 Undervoltage [V Sag, instantanecus 4:12:16.429000
23/12/04 06:35:23.508  POEI2B6 Undervoltage I Swell, instantaneous 1:23:23.175000
23/12/04 08:01:17.123 PQOE32:87 Undervoltage ™ Interruption, momentary 0:10:28.278000
23/12/04 08:56:12.569 POE32:88 Undervoltage ¥ 5ag, momentary 0:14:38.607000
23/12/04 09:45:31.900 PQE32:89 Undervoltage [~ Swel, momentary 0:12:29.674000
23/12/04 10:28:36.778  PDE32:90 Undervoltage I~ Interruption, kemporary 0:15:07.031000
29/01/05 11:20:35.445  POEI2:207 Undervoltage 25:04:08.572000
29/01/05 11:29:35.445 POE32:297 Undervoltage 25:04:08.572000
29/01/05 11:29:35.445 POE32:297 Undervoltage 3 . 25:04:08.572000
21/02/05 13:08:08.282  PQE211:310  Sag, instantaneous B i, sty 0:00:00.050000
21/02/05 23:17:50.785 POE211:311 Sag, instantaneous ¥ ndervoltage! 0:00:00.042000
08/03/05 05:32:27.717  POE211:319 Sag, instanta I” Gvervoltage 0:00:00.093000
08/03/05 05:32:31.150 PQE211:320 Sag, instantal ™ voltage imbalance 0:00:00.093000
08/03/05 05:32:59.530 POEZ211:321 5Saq, instantaneous ™" Harmonics 0:00:00.093000
11/03/05 18:33:09.492 POE211:329 Sag, instantaneous I Interharmonics 0:00:00.100000
11/03/05 18:33:09.492 POE211:324 nstantaneous I Flicker 0:00:00.100000
23/03/05 02: B s e e 0:00:00.060000
31/03/05 06: 0:00:00.075000
31/03/05 06:49:08.912 POEZ211:334 nstantaneous ™ Faults 0:00:00.075000
03/04/05 05:09:05.443 POEZ211:341 Sag, instantaneous 0:00:00.017000

cree_|

=z
2

E=11-=IEn 1 = RS g

[V Sag, temporary

™ Swel, temporary

|DiPastLog FilesiPorterdale 115-46.mdb

Ready 04/07/05 14:20:30

To change the default sorting order based on the date and

time, click on the Sort button 2l on the local toolbar or click
on the report window with the right mouse button and select
“Sort...”, check the desired sort order, and then click OK.

Selecting Voltage Units

Voltages can be displayed in primary or secondary units. To
change units for your reports, click on the report window with
the right mouse button, select Options, select the desired
voltage units, and then click OK.

Linking to Waveforms

When displaying a PQ report, PAS establishes links between
the events and waveform log records related to the events. PQ
events for which PAS finds related links are blue colored. Click
on the colored event ID to check a list of the event links. Click
on the corresponding list item to move to the related waveform
record.

Retrieving Waveforms Online

If you programmed the PQ recorder to record waveforms on
power quality events, you can upload the related waveforms
online if they have not yet been retrieved and stored to the
database. Events for which PAS did not find a corresponding
waveform in the database are still black colored. Click on the
event ID, click on the “Retrieve Waveform” prompt, and then
point to a database to which you want the waveform to be
stored.

Viewing the ITI (CBEMA) Curve

Impulsive transients and short-duration voltage variations
(sags and swells) can be viewed as magnitude/duration pairs
on the ITIC (the Information Technology Industry Council,
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formerly CBEMA) curve chart. To view an ITI curve chart, click
on the “ITI” button on the window toolbar.

EigPAS ¥1.3 - [D:\Pas] - PQ) Log - Pork 115-46 Bank =8

File Edit Wiew Maonitor Logs MeterSetup Tools Reports  Window Help

BSHE RS @ EH] [ Alm=Ea-8- B8 x ol BIESES?

i PQ Log - Port 115-46 Bank:1

misEOE ) o872

Port 11646 Bank_PQ Log _04/07/06 14:18:36
ND. Date/Time ‘ Event | Fault ‘ Phase Fault | Duration
Category Magnitude
40 | 28/02/05 19:33:43.634  PQE11:314 Impulsive transient  ¥12 52.5 E 0:00:00.000600
41 | 01/03/05 18:51:50.671  POE11:315 Impulsive transient  ¥12 50.7 E 0:00:00.000573
42 | 02/03/05 19:08:55.272  POEL1:316 Impulsive transient 12 8959 I 0:00:00,000221
43 03/03/05 05:39:18.040 POE11:317 Impulsive transient iz 64.0 : 0:00:00.000573
44 06/03/05 06 ey T = g T T T T T
a5 | ‘08/03/05 05: i PO Log - Port 115-46 Bank:2
46 | 0s/03/0s 05 B | A LA B 0@ 7]
47 | 08/03/05 05
48 | 08/03/05 19: ITI (CBEMA) Curve
49 | 11/03/05 06:| S0
50 | 11/03/05 18
51 | 11/03/05 18
52 | 11/03/05 19:
53 15/03/05 05:
54 16/03/05 06:
55 | 16/03/05 06
56 | 17/03/05 05
57 | 22/03/05 15
58 23/03/05 02:
59 28/03/05 06:
60 | 28/03/05 17:
61 | 31/03/05 06
62 | 31/03/05 06
63 31/03/05 09:
64 01/04/05 06: - .
65 | 03/04/05 04 . v o3 s
66 | 03/04/05 05 1
67 | 03/04/05 05 e
68 | 03/04/05 05 PCE211:334 31/03/05 D6:49:08.912

69 03/04/05 05: P N _
SN 0s/03 05 05 No Interruption in Function Region e ——

T T T T T
D:\PasiLog FilesiPorterdals 1 1us 10us 100 us 1ms 10ms 100 ms 1s

Duration in Secands

Prohibited Region

Ix1

=}

=
T

Percent of Mominal voltage

[iPasiLog Files\Parterdale 115-46.mdb

Ready 0407/06 14:19:28

To view the event details, click on the event point with the left
mouse button. To directly move to the related power quality
report entry or to a waveform record, click on the
corresponding list item with the left mouse button.

Viewing the IEEE 1159 Statistics Report

To get an IEEE 1159 statistics report on the collected power
quality event data, select “IEEE 1159 Statistics” from the
Reports menu, point to the database where you stored the
retrieved power quality log data, and then click Open.

2]

Loak in: I@ Log Files j = £¥ EE- Tahles:

12K SUBSTATION
Imp01

Power 10

File narne: |North2 Open I | PQ Log
Files: of bype: IAccess [ atabase [*.mdb] j Cancel | Delete |

The following picture shows an example of the IEEE 1159
statistics report.
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BigPAS ¥1.3 - [E\Projects'\Pas_¥1] - IEEE 1159 Power Quality Report 100 x|

File Edit ‘iew Monitor Logs MeterSetup Tools Reports  indow  Help

R EEED = mE- -8 = M|
[l IEEE 1159 Power Quality Report 2 - |EI|
Morth 2 Wed, Oct 18, 2006

|IEEE 1159 Power Quality Report
210906 - 25/09/06

Impulsive Transients

Ovvershoot Magnitude (u), Polyphase Incidents W Inciderts W2 Incidents W3 Inciderts

2%Un

2109006 - 25/09/06

u=20 a a 0 0

u=30 2 1 1 0

u=100 2 0 0 2

u= 150 2 2 0 0

u =200 a a a a

Voltage Sags and Undervoltages

Residual “Yaltage (U], Instantanecus, Momertary, Temporary, Undervoltage,
“Un 0.5-30 cycles 30ecycles-3s 33-1min =1 min
2109006 - 25/09/06
y==Aa0 4 2 4 ul
ua= g5 a a a a
u==70 0 0 1} 0
u =40 2 0 1 0

Voltage Swells and Overvoltages

Magnitude (U], Instartaneous, Momentary, Tempoaraty, Creervoltage,
Fln 0.5-30 cycles 0cycles-3= 3s-1mn =1 min
21090106 - 25/09/06
u=110 0 a 4 1
u=120 0 3 2 a
u= 140 0 a 0 a
u= 160 S 2 4 a
U= 200 0 a 0 a
Flicker
Fraom To Inciderts Total Duration, Percent of Warst-case M Pst
ki sims Ohzervation Time, % Phase
21/09/06 23/09/06 1 00:00:34:000 0o kil 2508
2409/06 25/09/06 £l 00:25:23:000 13 Kl 4535

|Di\Pas\Log Files\Morthz. mdb

Ready 18/10/06 20:03:22 v

The IEEE 11509 statistics is reported within the selected time
range on either a weekly, or yearly basis.

Statistics of power quality incidents for voltage imbalance,
harmonics, flicker and frequency variations are given on a per
week basis. The report shows the number of incidents, and a
total time and a percentage of the observation time within
which the characteristic exceeds the standard limit.

For voltage transients, sags, swells and interruptions, the
report gives the yearly statistical data classified by voltage
magnitude and duration.

Changing the Report Time Range and Contents

To change the time range or contents of the report, click on
the report with the right mouse button, select “Options...”,
select the required time range, check the voltage
characteristics to be included in the report, and then click OK.
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r— Fram Ta
I 9/21/2008 vl ’7 I 3/25/2006 vI

Impulsive Transients

Voltage Sags and Undervoltages
Volkage Swells and Overvoltages
Yolkage Interruptions

Flicker

v
v
v
v

Cancel |

Customizing Reports

If you wish to add a logo image, header and footer to your
reports:

1. Select “Report Setup...” from the Reports menu, or click on
the report window with the right mouse button, and then
select “Report Setup...”.

Header | Footell Faont I

¥ Enabled
—Lago

R SATEC ¥ show
“Powerful - Solutions

|D “Pas\Logocarc.jpg

— Page Header
Header... ;I
=l
QK. | Cancel | Apply | Help |

2. Click on the Change button and select a logo image file.
Check the “Show” box to include your logo into a report.

3. Type the header text in the Page Header box. Check the
“Enabled” box to include the header into a report.

4. Click on the Footer tab and type the footer text. Check the
“Enabled” box to include the footer into a report.

5. Click OK.

Both the header and the footer may contain more than one line

of the text. Use the Enter button to move to the next line as
usually.
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Printing Reports

To get a hardcopy of the report on the printer, select Print...
from the File menu. To check the report, as it will look when
printed, select Print Preview from the File menu.

Viewing the Data Log

Data log files can be displayed in a tabular view or in a
graphical view as a data trend graph.

EigPAS ¥1.3 - [D:\Pas] - Data Log 1 - North 3 - ﬂ|£|
Ele Edit View Monitor Logs MeterSefup Tools Reports Window Help
SH@| ;B0 (S [ [ e ELIEEEEEEEE

[ DataLog 1 - North 3:1 =10 x|
ElsE i <« » i ozl

Worth 3 Data Log1 250307 18:20:05 iI
Date,/Time [Event [ w1 | [ w3 | 11 | 12 [ 13 [ kW kvar | k¥A [ PF__[¥1THD [ ¥2THD | ¥3THD [ I1 THI
30/08/03 04:30:00.109 SP1 68337 67919 5237 5247 5650 2575 10656 10964  0.234 10 0.9 0.9 5,
30/08/03 04:4500.104 sP1 68373 67880 5333 5402 5803 2995 10831 11237 0.266 10 0.9 0.9 54
30/08/03 05:00:00.101 SP1 68173 67711 5550 5727 G0.68 3824 11114 11754  0.325 10 il 0.9 4.
30/08/03 05:1500.100 SP1 68196 67766 6307 63.03 6812 6510 11538 13248  0.491 1o 0.9 0.9 4.
30,/08/03 05:30:00.101
30/08/03 05:45:00,101 Il B E
3070803 06:00:00.101 (R | $[A = 6 B (R C| S T @[ 4 K 0@ 7]
30/08/03 06:15:00.100
30/08,/03 06:30:00.114 Horth 3 Data Log1 250307 18:20:19
30/08/03 06:45:00.105 =53 2552 T4E
30,/08/03 07:00:00.102
30/08/03 07:15:00,100 D A e A e o P Y A I T e e S s St ]
30,/08/03 07:30:00.103 : :
30/08/03 07:45:00.102 1
30/08,03 105 ey
30,/08/03 08:15:00.104 69500+
30,08/03 08:30:00.107
30,/08/03 08:45:00.100 1
30/08/03 101 27508
30,/08/03 09:15:00.107 Egsm“yrwwwnwr\m—wmmvm
30,08/03 09:30:00.101 :
30/08/03 09:45:00.107 1
30,08/03 10:00:00.107 S7RO0-
30,/08,/03 10:15:00.100 A
30/08/03 10:30:00.100 : } { ‘vv"
30,/08,/03 10:45:00.107 WNWMWW
30,/08/03 11:00:00.103 e
251 004
30,08/03 11:15:00.104 !
30/08/03 11:30:00.102 WWWWA‘W
30/08/03 11:45:00.103 \(‘M
30/08,/03 12:00:00.101 4104
30/08/03 12:15:00,104 [ 251903
30,/08/03 12:30:00.106 WWMWMMVW
30,08/03 12:45:00.109 \«‘n\{
30,/08,/03 13:00:00.105 Sl | | | | ‘ il
30/08/03 13:15:00.109 MBS 50203 1200903 1808413 2408103 oA 07ADE 1410005 | From 30/08/03 04:30:00,109
AR 043000100 145125822 011251 535 113417240 20:5542060 091708673 183534385 050000009 |To  06/10/03 17:00:00,108
|D:\Pas\Lug Files 3\Morth 3.mdb v

Z
2

28 [~ o |t | e | 3| 3 =

D1PasiLog Files 3iMorth 3.mdb

Ready 25/03/07 18:21:29

Viewing Data Trend

To view data in a graphical form, click on the Data Trend Ii
button on the local toolbar. To change the time range for your

graph, click on the Time Range button , and then select the
desired date and time range.

To select desired data channels for your trend, click on the
trend window with the right mouse button, select “Channels”,
check the channels you want displayed, and then click OK.

See Viewing Waveforms for information on customizing the
trend view and on the available graphics options.

Viewing Waveforms

When you open a new file, PAS shows you a waveform graph
with non-overlapped waveforms. Each waveform window has
a local toolbar from where you can open another window to
examine the waveform in a different view. When you move to
another waveform record, all waveform views are updated
simultaneously to reflect the changes.
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Pas] - Waveform Log 1 - North3 —|=] x|

Fle Edt Wew DM logs MeterSetup Tools Reports Window Help
=N & | @ | T[] [pr7e mE- -8 6B % EEEAE

[ Yaveform Log 1 - North3 =10l x|
B b L AR LE (RS IRr K 4 HnA|[h 20D 7
Horth3 Waveform Log #1  08/09/06 07:32:05.932 =

RMS | WinPeak |MaxPesk | Ange | Sofes #133

a2 EIEI-: Recorded 08/09(06 07:32:06.:

Starked  DBf09/06 07:32:05,

kvolts § Lyiz " « | Triggersd 08j09/06 07:32:05.
: : IR F283kY | I308RY | 00 Event: PQES: 144 (¥oltage dip)

42004 : Recording Time: 0,320 sec
42.004 H Sampling Rate: 32 samplesfcyc
[N Frequency: 49.96 He

kivolts + H Fv23 |l 2332kY |-3266kY (3266 kY |-1188° | SYMMETRICAL COMPONENTS
] H Y Negative Sequence Unbalanc

: ' I Positive Sequence: 42,05 A
4200+ : 1 Negative Sequence: 1.11 &
42,004 : 1 Zero Sequence: 0,05 &

i o I Negative Sequence Unbalanc

1Zeto Sequencs Unbalancs: 0.

fvos: [} 4 Fvat 12330k |-33.00 v 3301 kY | 12020
42004 B
o K _’l_l
Amps ! : i 4364 | -MS5a | 7164 | 7AP
1200+
1200
ampsif Lz oA | F1Aa | T074 1605
1200
12004
ampst - % Lia 4258 | B93a |E494 | 228"
12004
00 400 500 1200 1801 2004 2401 2804 3204 08/03/06 07:32:05.932
Time, ms x = 0.000 ms.
[Di{Pas\Log Filestnortha_220906.mdb Record 4 of 17 Y
Ready 23/03(07 14:53:44

Es2PAS ¥1.3 - [D:\Pas] - Waveform Log 1 - North3 i == x|
Elle Edit Wiew Monitor Logs MeterSetup Tools Reporks  window Help
[ERa:=e 5 m |6l dm®-2. B2 X 07 EEE% %
= Waveform Log 1 - North3:2 =[Ol x|
EEELpR| Az wl QQ($I0rd P b @7
Horth3 Waveform Log #1  08/09/06 07:32:05.932 Seties #133 =
506 1525
1 Recorded 08/09/06 07:32:08.252
1 Started  0B(09j06 07:32:05.932
] Triggered OB/03/06 07:32:05,
1 Event: PQES: 144 (Yoltage dip)
Lio17 Recording Time: 0,320 sec
Sampling Rate: 32 samplesfcycle
Frequency: 49,96 Hz
W12 RMS: 23,35 ky
Y23 RMS; 23.32 kY
W3l RMS: 23.39 ky 1

[30.8 11 RMS: 43,63 A
IZRMS: 41,86 A
I3 RMS: 42,83 A

)

SYMMETRICAL COMPOMENTS
W Negative Sequence Unbalance: 0.2%
1 Positive Sequence: 42.05 &

I Negative Sequence: 1.11 A -
[ | »

W
it
i

kvinlts

1017
i i
i 330
50,6+ : ' : : : : : 1525
0.0 400 80.0 1200 1601 2001 2401 2801 3201
Time, ms:
WiZ— W23— VW —
H— 22— B— 0803006 07:32:05.932 % = 0.000ms
D:iPaslLog Filesinorth3_220906.mdb Record 4 of 17 v
Ready 23j03/07 14:54:26

Click on the E2= button on the local toolbar to view overlapped

waveforms, and click on the Eg button to view non-overlapped
waveforms.

Waveform data is recorded in series that may contain many
cycles of the sampled waveform. A waveform window displays
up to 128 waveform cycles. If the waveform contains more

120 Series PM174 Powermeters



Chapter 4 PAS
Application Software

Viewing Recorded Files

cycles, the scroll bar appears under the waveform pane
allowing you to scroll through the entire waveform.

Selecting Waveform Channels

To select the channels you want to view on the screen, click
on the waveform window with the right mouse button, select
“Channels...”, check the channels you want displayed, and
then click OK.

Using the Marker Lines

Waveform and RMS panes have two blue dashed marker
lines. The left marker indicates the position from where data is
taken to calculate the harmonics spectrum and phasor
diagrams, and as the starting position for calculating the RMS,
average and peak values. The right marker indicates the end
position for calculating the RMS, average and peak values.
The minimum distance between the two markers is exactly
one cycle.

To change the marker position, click on the #& button, or click
on the waveform window with the right mouse button and
select Set Marker, and then click on the point where you want
to put the marker. You can drag both markers with the mouse,
or use the right and left arrow keys on your keyboard to
change the marker position. Click on the waveform pane to
allow the keyboard to get your input before using the
keyboard.

Delta Measurements

To measure the distance between two waveform points, click
on the Delta button £ , then click on one point, and then click
on the second point. The first reference point is still frozen until
you close and reopen Delta, while the second point can be
placed anywhere within the waveform line. You can measure a
delta in both directions. To disable the Delta, click on the Delta
button once again.

Selecting the Time Axis

The horizontal axis can be displayed either in absolute time
with date and time stamps, or in milliseconds relatively to the
beginning of a waveform. To change the time units, click on
the waveform window with the right mouse button, select
“Options...”, click on the “Axes” tab, select the desired units,
and then click OK.

Viewing Phasor Diagrams

The phasor diagrams show you the relative magnitudes and
angles of the three-phase voltage and current fundamental
component. All angles are shown relative to the reference
voltage channel.

To change the reference channel, click on the waveform
window with the right mouse button, select “Options...”, click
on the “Phasor” tab, check the channel you want to make a
reference channel, and then click “OK”.

If you leave the Triangle box checked, PAS connects the ends
of the voltage and current vectors showing you three-phase
voltage and current triangles. This is useful when analyzing
voltage and current unbalances.

Phasor diagrams are calculated over one waveform cycle
pointed to by the left marker line. As you move the marker, the
phasor diagrams are updated reflecting the new marker
position.
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Viewing Symmetrical Components

PAS can calculate the symmetrical components for voltages
and currents at the point indicated by the left marker line. To
enable or disable the symmetrical components, click on the
waveform window with the right mouse button, select
“Options...”, check or uncheck the “Symmetrical components”
box on the “Channels” tab, and then click OK.

Selecting Primary and Secondary Units

Voltages and currents can be displayed in primary or
secondary units. Click on the waveform window with the right
mouse button, select “Options...”, select the desired units for
voltages and currents on the Channels tab, and then click OK.

Using a Zoom

Use the green arrowheads on the local toolbar to zoom in or
out of the waveform graph. Every click on these buttons gives
you a 100-percent horizontal or 50-percent vertical zoom. Use
the magnifying glass buttons to get a proportional zoom in
both directions.

When in the overlapped waveform view, you can zoom in on a
selected waveform region. Click on the waveform window with
the right mouse button, click 'Zoom', point onto one of the
corners of the region you want to zoom in, press and hold the
left mouse button, then point to another corner of the selected
region and release the mouse button.

Customizing Line Colors and Styles

To change the colors or line styles, click on the waveform
window with the right mouse button, select “Options...”, click
on the Display tab, adjust colors and styles, and then click OK.
You can also change the waveform background and gridlines
color.

Viewing an RMS Plot

Click on the E button to open the RMS view. PAS shows you
a cycle-by-cycle RMS plot of the sampled AC waveforms.
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EijPAS ¥1.3 - [D:\Pas] - Waveform Log 1 - North3 _ @] x|
Fle Edt Yiew Monltor Logs MeterSetup Tools Reports Window Help
ErEEIEEEEEE IR CmE -8 =B % HEWE 7
= Waveform Log 1 - North3:3 ol x|
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Horth3 Waveform Log #1 RMS Plot 08/09/06 07:32:05.932 s D
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Avg Min Max Recorded DB/09/06 07:32:06,252
2 2700+ Started  0B/09f06 07:32:05,932
2 ] Triggered 08/09/06 07:32:05,993
= \ H Ewent: POES: 144 (Voltage di
2 | kvots | ; Fv12 [ 2335 Ky | 2335 Ky | 2335 kY © (LR
= : i Recording Time: 0320 sec
£ amo- ' sampling Rate: 32 samples/cycle
7m0 ; Frequency: 49.96 He
I S —
Kvots | vz [ z332ky |2332 kv | 2332k
300+
27,004
R IR R E—
Kvolts | Fval [ z339ky | 2339 Ky | 2339 kY
300+

87,00

Amps E:—/ukk—lﬂ 43634 | 43634 | 43E3A
0.00-

Amps "]

o0
8700

\k-lz 41864 (41864 | 41664
oo
Amps '—‘—‘/ Xﬁ—lﬁ AZE3A | 42834 | 42834
oo |

oo 400 800 1200 1601 2001 2401 2801 3201 08/09/06 07:32:05.932
Time, ms % =0.000 ms 1 |
[0:\PasiLog Filesinortha_220906.mdb Record 4 of 17 7 |

Ready 23(03/07 15:30:11

Viewing a Spectrum Chart

Click on the [l button to view a spectrum chart. To change a
channel, click on the window with the right mouse button,
select “Channels...”, check the channel you want displayed,
and then click OK.

A spectrum is calculated over four cycles of the waveform
beginning from the point where the left marker line is located.
If there are more than one waveform views open, PAS gives
the priority to the overlapped waveform view.
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EijPAS ¥1.3 - [D:\Pas] - Waveform Log 1 - North3 _ @] x|
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PAS can give you indication on whether harmonic levels in the
sampled waveforms exceed compliance limits defined by the
power quality standards or local regulations.

To review or change harmonic limits:

1. Click on the spectrum window with the right mouse button

and select “Limits...”.

Limits |
—Woltage — Current
Harm. Distortion, % ﬂ Harm. Emis=ion, Amp ﬂ

HOZ |20 HO3 |50 HO2 | 2849 [HOS 451
Ho4 (04 |HOS |60 Ho4 (90 |Hos 284
HOE |05 HOF |50 HOE | 3.0 HO7 | 412
HO& |05 HOS |15 HOg | 7.2 HO9 |96
Hio [05 |Hi1 |35 HiD (58 |HI1 394
H12 |05 H13 |30 H12 |1.2 H13 | 278
H14 |05 H15 |05 H14 |21 H15 |14
HIE [05 |HI7 |20 HIG [18 |HI7 [136
H1& |05 H19 |15 H18 |08 H13 |91
H20 |05 H21 |05 H20 |1.4 H21 |07
Hzz [05 |H23 15 Hez [12 |H23 |75
H24 |05 H25 |15 H24 |06 H25 |40
H2E |05 H2F |15 LI H26 |11 H27 |05 LI
Standard Standard
|EN 50160 400v-365kY 7| | G524 200 400v =l
[V Enabled Default | [V Enabled Default |

T

Print

Cancel |

Apply

Help

specify your own harmonic limits.

spectrum graph and in harmonic tables.

Select a harmonics standard, or select “Custom” and

Check the Enabled box to visualize harmonic faults on the

124

Series PM174 Powermeters




Chapter 4 PAS Viewing Recorded Files
Application Software

Harmonics that exceed selected compliance levels are colored
in red on the graph and in the tables.

Viewing a Spectrum Table

Click on the [ button on the local toolbar. The spectrum
table displays voltage, current, active power and reactive
power harmonic components both in percent of the
fundamental and in natural units, and phase angles between
the harmonic voltage and current.
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To change a phase, click on the window with the right mouse
button, select “Options...”, check the phase you want
displayed, and then click OK.

Viewing a Frequency Plot

Click on the HZ button to view a cycle-by-cycle voltage
frequency plot.

Viewing Synchronized Waveforms

If you have a number of devices with synchronized clocks, you
can view waveforms recorded at different locations in one
window. PAS synchronizes the time axes for different
waveforms so they could be displayed in a single plot.

To get synchronized waveforms:

1. Put the databases with waveforms into
the same folder, or put the sites from
which you have uploaded data to the
same group in the sites tree.

2. Open a waveform you want to
synchronize with other waveforms, and
then click on the Multi-site View button

<0
4 . PAS searches for time-
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coordinated waveforms that have the
same time span as the selected

waveform.
E:gPAS ¥1.3 - [D:\Pas] - Waveform Log 1 - North 3 i == x|
Elle Edit Wiew Monitor Logs MeterSetup Tools Reporks  window Help
[EHE R0 S @m|F ] [ Cm @ -8 EE X E RS T
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-98.00-1 |

83004, |
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G004 !
52004 |
Ampst ix fl1o18a [-15394 (16394
5200+ !
5200 |
Ampsw\ﬁ/\/wmwwmmmmwmmmmwmmmwwwmm ERPRRETYREEFN
5200- |
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aros? AL A AMAAAAMAAAAAARMANAN AR AAAAAAAAAARAAA S | 2908 |20 15208
52004
Harth 3 = ol
Morth 4 = Di2
0.0 133.4 268.9 4003 5337 6871 2006 g34.0 10574 10/07/03 16:31:00,421

Time, ms x = 0.000 ms

AI
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3. Check the sites your want to see displayed.

Select sSites

[~ Check al [~ Clear all

]

Site: Matme Databasze Channels

[v Merth 3 | DoiPasilog Filesitorth 3 mob - |

||_ Povver 10 | DiPasilon Files\Power 10.madk |
[v Morth 4 | D0Pasilog Filesitorth 4 meb - |

[0]4 Cancel |

4. Click on the “Channels” button and select channels for
each site.

5. Click OK.

To change the channels, click on the waveform window with
the right mouse button and select “Channels...”.
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COMTRADE and PQDIF Converters

The COMTRADE and PQDIF file converters allow you to
convert retrieved waveforms into COMTRADE or PQDIF file
format, and data log tables - into PQDIF format.

Manual Converting

To manually convert your waveforms or a data log into
COMTRADE or PQDIF format:

1. Click on the Export =] button on the
PAS toolbar.

Export: Select a Source File - North 3 2] x|
Look in: | {23l Log Files |« E& ek E- Tables:

12k SUBSTATION DataLog # 1
Data Log # 2

;.Imptuh13 faveform Lo 7

(a]g

harth 4

Marthi

Marthz

northa_z220906

Power 10

File name: |North 3 Open I | Waveform Log 7
Files of bype: IAccess Database [* mdh) j Cancel | Delete |

2. Select the database and a waveform or data log table you
want to export, and then click Open.

2]

Save in: I@ Log Files j = £ B~

File narne: |North 3 Save I
Save as type: | COMTRADE 1939 ASCII Files [*.dat) =l Cancel |

COmpress r

3. Select a directory where you want to store your exported
files, type a file name that identifies your files, select a
desired file output format, and then click on the Save
button. The PQDIF files are commonly recorded in
compressed format. If you do not want your files to be
compressed, uncheck the Compress box before saving
the file.

In COMTRADE format, each waveform event is recorded into

a separate file. A COMTRADE waveform file name contains a
site name followed by an ID of the fault or power quality event,
which triggered the waveform record.
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PQDIF file names contain a site name followed by a
timestamp of the first event recorded to the file, and may look
like 12KVSUB_20040928T133038.pqd.

Automatic Converting

PAS allows you to automatically convert waveform and data
logs into COMTRADE or PQDIF format at the time you upload
data from your devices via the Upload Scheduler.

To automatically convert your waveform or data log tables into
COMTRADE or PQDIF format:

1. Open the Upload Scheduler.

E.,PAS ¥1.3 - [E:\Projects'Pas_¥1] =1 S|

Fie Edit Yiew Montor Logs MeterSetup Tools Reports Window Help

GEHE RS E ] Nortns R RO

Upload Scheduler =] B3

Registered Sites - Configure

Enabled | Site Mame Schedule Last Access Mext Access

17 0/06 000000 Export

171 0/06 00 00.C

_ 1
Export [ P ] 3

Exported Files Browze |
Enabled Feecord To.

v Data Log 1 [:iPas'Logitlorth 3.pod oK
Data Log 2 2)x]
v wiavetorm Log 7 AR jorth 3 Cancel
Savein: | = Log I = e

wiavetorm Log 8

o
a
“g
Y

File name: Moith 3 Save I
Save as lype: | Electratek PODIF Files (" pad) j Cancel

Campress [

Ready 16/10/06 21:04:21

2. Highlight a desired device site with the left mouse button,
and then click on the Export button.

3. Check the Enabled box for a data log or a waveform log
table you want to automatically convert at the upload time.

4. Highlight the Record to... row for the selected table and
click on the Browse button.

5. Select a folder where you want to store converted files,
type in the converted file’s name, select a desired output
file format, and then click on Save.

6. Repeat the same for all tables you wish to be converted.

7. Click OK.
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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

Dimensions see Figure 2-1
Weight: 1.23kg (2.7 Ib.)

Materials

Case enclosure: plastic PC/ABS blend

Display body: plastic PC/ABS blend

Front panel: plastic PC

PCB.: FR4 (UL94-V0)

Terminals: PBT (UL94-VO0)

Connectors-Plug-in type: Polyamide PA6.6 (UL94-V0)

Packaging case: Carton and Stratocell® (Polyethylene Foam)
brackets

Labels: Polyester film (UL94-V0)

Power Supply

120/230 VAC-110/220 VDC Option:
Rated input 85-264VAC 50/60 Hz, 88-290VDC, Burden 10W
Isolation:
Input to output: 3000 VAC
Input to ground: 2000 VAC
12 VDC Option: Rated input 9.6-19 VDC
24 VDC Option: Rated input 19-37 VDC
48 VDC Option: Rated input 37- 72 VDC
Wire size: up to 12 AWG (up to 3.5 mm?)

Input Ratings

Voltage Inputs
Operating range: 690VAC line-to-line, 400VAC line-to-neutral

Direct input and input via PT (up to 828VAC line-to-line, up to
480VAC line-to-neutral)

Input impedance: 500 kOhm
Burden for 400V: < 0.4 VA
Burden for 120V: < 0.04 VA

Overvoltage withstand: 1000 VAC continuous, 2000 VAC for 1
second

Galvanic isolation: 3500 VAC
Wire size: up to 12 AWG (up to 3.5mm?)

Current Inputs

Wire size: 12 AWG (up to 3.5 mm2)
Galvanic isolation: 3500 VAC
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5A secondary

Operating range: continuous 10A RMS Burden: < 0.1 VA
Overload withstand: 15A RMS continuous, 300A RMS for 1
second

1A secondary

Operating range: continuous 2A RMS Burden: < 0.02 VA

Overload withstand: 6A RMS continuous, 80A RMS for 1
second

Relay Outputs
2 relays rated at 3A/250 VAC; 3A/30 VDC, 2 contacts (SPST
Fom A)
Wire size: 14 AWG (up to 1.5 mm?)
Galvanic isolation:
Between contacts and coil: 2000 VAC 1 min
Between open contacts: 1000 VAC
Operate time: 10 ms max.
Release time: 5 ms max.
Update time: 1 cycle

Digital Inputs

2 Digital Inputs Dry Contacts

Wire size: 14 AWG (up to 1.5 mm?)
Galvanic isolation: 2000V RMS
Internal power supply 15V

Scan time: 1 ms

Optional Analog Inputs

2 Analog Inputs (optically isolated)
Ranges (upon order):

+1 mA (100% overload)

0-20 mA

4-20 mA

0-1 mA (100% overload)
Wire size: 14 AWG (up to 1.5 mm?)
Isolation: 2,000 V RMS
Accuracy: 0.5% FS
Scan time: 1 cycle

Optional Analog Outputs

2 Analog Outputs (optically isolated)
Ranges (upon order):
+1 mA, maximum load 5 kQ2 (100% overload)
0-20 mA, maximum load 510 Q
4-20 mA, maximum load 510 Q
0-1 mA, maximum load 5 k Q (100% overload)
Isolation: 2,000 V RMS
Power supply: internal
Accuracy: 0.5% FS
Wire size: 14 AWG (up to 1.5 mm?)
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Update time: 1 cycle

Communication Ports
COML1 (Optional modules)

Serial EIA RS-232 optically isolated port

Isolation: 2,000 V RMS

Connector type: DB9 female.

Baud rate: up to 115.2 kbps.

Supported protocols: Modbus RTU, Modbus ASCIl and DNP3.

RS-422/RS-485 optically isolated port

Isolation: 2,000 V RMS

Connector type: DB9 female.

Baud rate: up to 115.2 kbps.

Supported protocols: Modbus RTU, Modbus ASCII and DNP3.

Ethernet Port
Transformer-isolated 10/100BaseT Ethernet port.
Connector type: RJ45 modular.

Supported protocols: Modbus/TCP (Port 502), DNP3/TCP
(Port 20000), GE EGD producer.

Number of simultaneous connections: 4 (4 Modbus/TCP or 2
Modbus/TCP + 2 DNP3/TCP).

Dial-up Modem

Transformer-isolated internal 56K modem.

Connector type: RJ11.

Supported protocols: Modbus RTU, Modbus ASCII and DNP3.

Profibus DP (IEC 61158)

RS-485 optically isolated Profibus interface.
Connector Type: DB9 female.

Baud Rate: 9600 bit/s - 12 Mbit/s (auto detection).
32 bytes input, 32 bytes output.

Supported Protocols: PROFIBUS.

COM2

RS-422/RS-485 optically isolated port

Isolation: 2,000 V RMS

Connector type: removable, 5 pins.

Wire size: up to 14 AWG (up to 1.5 mmz).

Baud rate: up to 115.2 kbps.

Supported protocols: Modbus RTU, Modbus ASCIl and DNP3.

Real-time Clock

Accuracy: typical error 30 seconds per month @ 25°C

Log Memory
Onboard memory with battery backup: 1 Mbytes.

Display Module

Display: high-brightness seven-segment digital LEDs, two 4-
digit + one 6-digit windows
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Keypad: 6 push buttons

Communication: EIA RS-485 port with 12V supply voltage
Connector type: DB15, 15 pins

Wires size: up to 14 AWG (up to 1.5 mmz)

Distance: up to 1000 m (3200 feet)

Standards Compliance
Accuracy per ANSI C12.20 -1998

UL File no. E236895
Directive complied with:

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

EN50081-2 Generic Emission Standard - Industrial Environment
EN50082-2 Generic Immunity Standard - Industrial Environment
EN55022: 1994 Class A

EN61000-4-2

ENV50140: 1983

ENV50204: 1995 (900MHz)

ENV50141: 1993

EN61000-4-4:1995

EN61000-4-8: 1993
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Measurement Specifications
Parameter Full Scale @ Input |Accuracy Range
Range % % FS | Conditions
Reading
Voltage 120VXPT @ 120V 0.2 0.01 10% to 120% FS |0 to 1,150,000 V
400VXPT @ 690V Starting voltage
1.5% FS @ 120V
1.5% FS @ 690V
Line current CT 0.2 0.02 1% - 200% FS 0 to 40,000 A
Starting current 0.1% FS
Active power 0.36xPTxCT @ 120V |0.2 0.02 [PF| >0.51 -10,000,000 kW to
1.2xPTCT @ 690V +10,000,000 kw
Reactive power 0.36xPTxCT @ 120V [0.3 0.04 |PF| <0.9 1 -10,000,000 kvar to
1.2xPTCT @ 690V +10,000,000 kvar
Apparent power [ 0.36xPTxCT @ 120V [0.2 0.02 [PF| >0.51 0 to 10,000,000 kVA
1.2xPTxCT @ 690V
Power factor 1.000 0.2 |PF| =2 0.5, -0.999 to +1.000
1 >2% FSI
Frequency 0.02 40 Hz to 70 Hz
Total Harmonic 999.9 15 0.1 THD > 1%, 0 to 999.9
Distortion, THD V (1) > 10% FSV
V (1), %V (%If) (FSI)
Total Demand 100 15 TDD > 1%, 0 to 100
Distortion, TDD, 1 >10% FSI
%
Active energy Class 0.2S under conditions as per IEC |0 to 999,999.999 MWh
Import & Export 62053-22:2003
Reactive energy Class 0.2S under conditions as per IEC |0 to 999,999.999 Mvarh
Import & Export 62053-22:2003, |PF| < 0.9
Apparent energy Class 0.2S under conditions as per IEC |0 to 999,999.999 MVAh
62053-22:2003

1 @ 80% to 120% of voltage FS, 1% to 200% of current FS, and frequency 50/60 Hz

PT - external potential transformer ratio

CT - primary current rating of external current transformer
FSV - voltage full scale

FSI - current full scale

Vf - fundamental voltage

If - fundamental current

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. Accuracy calculated at 1second average.

2. Specifications assume: voltage and current waveforms with THD < 5% for kvar,
kVA and PF, and reference operating temperature 20°C - 26°C.

3. Measurement error is typically less than the maximum error indicated.
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The following table lists parameters that can be provided on
the meter’s analog outputs and on the external analog
expander outputs.

Display Code

Designation

Description

nonkE

rt.ul
rt.u2
rt.u3
rt.u12
rt.u23
rt.u31
rt.C1
rt.C2
rt.C3

rt.Ac.P
rt.rE.P
rt.AP.P
rt.PF
rt.PF.LG
rt.PF.Ld
rt.U.AG
rt.UL.AG
rt.C.AG

rt.nEU.C
rt.FrEq

Ar.Ul
Ar.U2
Ar.U3
Ar.U12
Ar.U23
Ar.U31
Ar.C1
Ar.C2
Ar.C3

Ar.Ac.P
Ar.rE.P
Ar.AP.P
Ar.PF
Ar.PF.LG
Ar.PF.Ld
Ar.U.AG
Ar.UL.AG
Ar.C.AG

rt.neU.C
rt.FrEq

d.P.i
d.P.E
d.q.i
d.g.E
d.S

NONE

V1/12RT 1
V2/23RT 1
V3/31RT1
V12 RT
V23 RT
V31 RT

11 RT

12 RT

I3 RT

kW RT

kvar RT

kVA RT

PF RT

PF LAG RT

PF LEAD RT
VOLT AVG RT 1
VOLT AVG LL RT
AMPS AVG RT

In RT
FREQ RT

V1/12 AVR 1
V2/23 AVR 1
V3/31 AVR 1
V12 AVR
V23 AVR
V31 AVR

11 AVR

12 AVR

13 AVR

kW AVR

kvar AVR

kVA AVR

PF AVR

PF LAG AVR

PF LEAD AVR
VOLT AVG AVR 1
VOLT AVG LL AVR
AMPS AVG AVR

In AVR
FREQ AVR

kW IMP ACC DMD
kW EXP ACC DMD
kvar IMP ACC DMD
kvar EXP ACC DMD
kVA ACC DMD

None (output disabled)

1-Cycle Phase Values

V1/V12 Voltage

V2/V23 Voltage

V3/V31 Voltage

V12 Voltage

V23 Voltage

V31 Voltage

11 Current

12 Current

13 Current

1-Cycle Total Values

Total kW

Total kvar

Total kVA

Total PF

Total PF Lag

Total PF Lead

3-phase average L-N/L-L voltage
3-phase average L-L voltage
3-phase average current
1-Cycle Auxiliary Values

In Current

Frequency

1-Sec Phase Values

V1/V12 Voltage

V2/V23 Voltage

V3/V31 Voltage

V12 Voltage

V23 Voltage

V31 Voltage

11 Current

12 Current

13 Current

1-Sec Total Values

Total kW

Total kvar

Total kKVA

Total PF

Total PF Lag

Total PF Lead

3-phase average L-N/L-L voltage
3-phase average L-L voltage
3-phase average current

1-Sec Auxiliary Values

In Current

Frequency

Present Demands
Accumulated kW import demand
Accumulated kW export demand
Accumulated kvar import demand
Accumulated kvar export demand
Accumulated kVA demand

1 In4LN3, 4LL3, 3LN3, 3LL3, 3BLN3 and 3BLL3 wiring modes, the
voltages will be line-to-neutral; for any other wiring mode, they will be
line-to-line voltages.
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Appendix C  Setpoint Triggers and Actions

Setpoint Triggers

Display Code |Designation Description
nonkE NONE None (condition is not active)
Status Inputs
St1.0n STAT INP #1 ON Status input #1 ON
St2.0n STAT INP #2 ON Status input #2 ON
St1.0FF STAT INP #1 OFF Status input #1 OFF
St2.0FF STAT INP #2 OFF Status input #2 OFF
Relays
rL1.0n RELAY #1 ON Relay #1 ON
rL2.0n RELAY #2 ON Relay #2 ON
rL1.0FF RELAY #1 OFF Relay #1 OFF
rL2.0FF RELAY #2 OFF Relay #2 OFF
Static Events
POS.Ph.r POS PHASE REVERSAL Positive phase rotation reversal
nEG.Ph.r NEG PHASE REVERSAL Negative phase rotation reversal
Pg.E PQ EVENT EN50160 PQ event
Analog Inputs
A.In1.Hi HI All High analog input #1
A.In2.Hi HI Al2 High analog input #2
A.Inl.Lo LO All Low analog input #1
A.Inl.Lo LO Al2 Low analog input #2
1-Cycle Phase Values
rtHi.C1 HI 11 RT High 11 current
rtHi.C2 HI 12 RT High 12 current
rtHi.C3 HI I3 RT High 13 current
rtLo.C1 LO 11 RT Low I1 current
rtLo.C2 LO 12 RT Low 12 current
rtLo.C3 LO I3 RT Low I3 current
1-Cycle Values on any Phase
rtHi. U HI VOLT RT ! High voltage
rtLo. U LO VOLTRT ! Low voltage
rtHi. C HI AMPS RT High current
rtLo. C LO AMPS RT Low current
rtthd.U HIVTHD High voltage THD
rtthd.C HI | THD High current THD
rtHFc.C HI KF RT High K-Factor
rttdd.C HI | TDD High current TDD
1-Cycle Auxiliary Values
rtHi.Fr HI FREQ RT High frequency
rtLo.Fr LO FREQ RT Low frequency
rtHU.Ub HI V UNB% RT 1 High voltage unbalance
rtHC.Ub HI 1 UNB% RT High current unbalance
1-Sec Phase Values
ArHi.C1 HI 11 AVR High 11 current
ArHi.C2 HI 12 AVR High 12 current
ArHi.C3 HI I3 AVR High 13 current
ArLo.C1 LO I1 AVR Low I1 current
ArLo.C2 LO 12 AVR Low 12 current
ArLo.C3 LO I3 AVR Low 13 current
1-Sec Values on any Phase
ArHi. U HI VOLT AVR 1 High voltage
ArLo. U LO VOLT AVR 1 Low voltage
ArHi. C HI AMPS AVR High current
ArLo. C LO AMPS AVR Low current
1-Sec Total Values
ArHi.P.i HI kW IMP AVR High total kW import
ArHi.P.E HI kw EXP AVR High total kW export
ArHi.q.i HI kvar IMP AVR High total kvar import
ArHi.g.E HI kvar EXP AVR High total kvar export
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Display Code

Designation

Description

ArHi. S
ArPF.LG
ArPF.Ld

ArnEU.C
ArHi.Fr
ArLo.Fr
ArHU.Ub
ArHC.Ub

Hi d.U1
Hi d.U2
Hi d.U3
Hi d.C1
Hi d.C2
Hi d.C3
Hi d.P.i
Hi d.P.E
Hi d.q.i
Hi d.q.i
Hid.S
HiSd.P.i
HiSd.P.E
HiSd.q.i
HiSd.q.i
HiSd. S
HiAd.P.i
HiAd.P.E
HiAd.q.i
HiAd.qL.i
HiAd. S
HiPd.P.i
HiPd.P.E
HiPd.q.i
HiPd.q.i
HiPd. S

PLS.In.1
PLS.In.2

PLS.Ac.i
PLS.Ac.E
PLS.rE.i
PLS.rE.E
PLS.rE.t
PLS.AP.t
PLS.P.dn
PLS.S.dn
PLS.A.dn
PLS.trF

Cnt.1
Cnt.2
Cnt.3
Cnt.4

t-r.l
t-r.2
t-r.3
t-r.4

trF
PrF

U.dAY

HI kVA AVR
HI PF LAG AVR
HI PF LEAD AVR

HI In AVR
HI FREQ RT
LO FREQ RT
HI V UNB% RT
HI | UNB% RT

HI v1/12 DMD 1

HI v2/23 DMD 1

H1 v3/31 DMD 1

HI 11 DMD

HI 12 DMD

HI 13 DMD

HI kW IMP BD

HI kW EXP BD

HI kvar IMP BD

HI kvar EXP BD

HI kVA BD

HI kW IMP SD

HI kW EXP SD

HI kvar IMP SD

HI kvar EXP SD

HI kVA SD

HI kW IMP ACC DMD

HI kW EXP ACC DMD

HI kvar IMP ACC DMD
HI kvar EXP ACC DMD
HI kVA ACC DMD

HI kW IMP PRD DMD

HI kW EXP PRD DMD

HI kvar IMP PRD DMD
HI kvar EXP PRD DMD
HI kVA PRD DMD

PULSE INPUT #1
PULSE INPUT #2

kwh IMP PULSE

kWh EXP PULSE
kvarh IMP PULSE
kvarh EXP PULSE
kvarh TOT PULSE
kVAh TOT PULSE
START DMD INT
START SD INT
START AMP DMD INT
START TARIFF INT

HI COUNTER #1
HI COUNTER #2
HI COUNTER #3
HI COUNTER #4

TIMER #1
TIMER #2
TIMER #3
TIMER #4

TOU TARIFF
TOU PROFILE

DAY OF WEEK

High total kVA

Low total PF Lag

Low total PF Lead

1-Sec Auxiliary Values

High neutral current

High frequency

Low frequency

High voltage unbalance

High current unbalance

Present Demands

High V1/Vv12 Volt demand

High V2/V23 Volt demand

High V3/V31 Volt demand

High 11 Ampere demand

High 12 Ampere demand

High 13 Ampere demand

High block kW import demand

High block kW export demand

High block kvar import demand

High block kvar export demand

High block kVA demand

High sliding window kW import demand
High sliding window kW export demand
High sliding window kvar import demand
High sliding window kvar export demand
High sliding window kVA demand

High accumulated kW import demand
High accumulated kW export demand
High accumulated kvar import demand
High accumulated kvar export demand
High accumulated kVA demand

High predicted kW import demand
High predicted kW export demand
High predicted kvar import demand
High predicted kvar export demand
High predicted kVA demand

Pulse Inputs

Pulse input #1

Pulse input #2

Internal Events

kWh import pulse

kWh export pulse

kvarh import pulse

kvarh export pulse

kvarh total pulse

kVAh total pulse

Start new demand interval

Start new sliding window demand interval
Start new volt/ampere demand interval
Start new tariff interval

Pulse Counters

High pulse counter #1

High pulse counter #2

High pulse counter #3

High pulse counter #4

Timers

Timer #1

Timer #2

Timer #3

Timer #4

TOU Parameters

TOU Tariff

TOU Profile

Time and Date Parameters

Day of week
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Appendix C Setpoint Triggers and Actions

Display Code |Designation Description
YEAr YEAR Year
Mon MONTH Month
M.dAY DAY OF MONTH Day of month
hour HOURS Hours
Min MINUTES Minutes
SEc SECONDS Seconds
Event Flags
FG1.0n EVENT FLAG 1 ON Event flag #1 ON
FG8.OFF EVENT FLAG 8 OFF Event flag #8 OFF
Setpoint Status
SP1.0n SP 10N Setpoint #1 ON
SP16.0n SP 16 ON Setpoint #16 ON

1 In 4LN3, 3LN3 and 3BLN3 wiring modes, the voltages will be line-
to-neutral; for any other wiring mode, they will be line-to-line

voltages.

Setpoint Actions

Display Code

Designation

Description

none
rEL.1
reL.2
rEL1.OFF
rEL2.0FF
ELoG
dLoG.1
dLoG.2
dLoG.3
dLoG.4
dLoG.5
dLoG.6
dLoG.7
dLoG.8
dLoG.9
dLoG.10
dLoG.11
dLoG.12
dLoG.13
dLoG.14
dLoG.15
dLoG.16
UL0G.1
ULoG.2
Inc.Cn.1
Inc.Cn.2
Inc.Cn.3
Inc.Cn.4
CLr.Cn.1
CLr.Cn.2
CLr.Cn.3
CLr.Cn.4
CLr.Cnt
CLr.Enr
CLr.dnd
CLr.P.dn
CLr.A.dn

CLr.tEn
CLr.tdn
CLr.LHi
FLG1.0n
FLG2.0n

NONE

OPERATE RELAY #1
OPERATE RELAY #2
RELEASE RELAY #1
RELEASE RELAY #2
EVENT LOG

DATA LOG #1
DATA LOG #2
DATA LOG #3
DATA LOG #4
DATA LOG #5
DATA LOG #6
DATA LOG #7
DATA LOG #8
DATA LOG #9
DATA LOG #10
DATA LOG #11
DATA LOG #12
DATA LOG #13
DATA LOG #14
DATA LOG #15
DATA LOG #16
WAVEFORM LOG #1
WAVEFORM LOG #2
INC CNT #1

INC CNT #2

INC CNT #3

INC CNT #4

CLR CNT #1

CLR CNT #2

CLR CNT #3

CLR CNT #4

CLR ALL CNT

CLR ENERGY

CLR ALL DMD

CLR PWR DMD

CLR VOLT/AMP/THD DMD

CLR TOU ENG
CLR TOU DMD
CLR MIN/MAX
SET FLAG #1
SET FLAG #2

None (no action)
Operate RO1

Operate RO2

Release latched RO1
Release latched RO2
Log to Event Log

Log to Data Log file #1
Log to Data Log file #2
Log to Data Log file #3
Log to Data Log file #4
Log to Data Log file #5
Log to Data Log file #6
Log to Data Log file #7
Log to Data Log file #8
Log to Data Log file #9
Log to Data Log file #10
Log to Data Log file #11
Log to Data Log file #12
Log to Data Log file #13
Log to Data Log file #14
Log to Data Log file #15
Log to Data Log file #16
Log to Waveform Log file #1
Log to Waveform Log file #2
Increment counter #1
Increment counter #2
Increment counter #3
Increment counter #4
Clear counter #1

Clear counter #2

Clear counter #3

Clear counter #4

Clear all counters

Clear total and phase energy accumulators

Clear all maximum demands
Clear power maximum demands

Clear volt, ampere and THD maximum

demands

Clear TOU energy accumulators
Clear TOU maximum demands
Clear Min/Max log

Set event flag #1

Set event flag #2
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Appendix C Setpoint Triggers and Actions

Display Code |Designation Description
FLG3.0n SET FLAG #3 Set event flag #3
FLG4.0n SET FLAG #4 Set event flag #4
FLG1.OFF CLR FLAG #1 Clear event flag #1
FLG2.OFF CLR FLAG #2 Clear event flag #2
FLG3.OFF CLR FLAG #3 Clear event flag #3
FLG4.OFF CLR FLAG #4 Clear event flag #4
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Appendix D Parameters for Monitoring and

Appendix D Parameters for Monitoring and

Data Logging

The following table lists parameters measured by the meter
that are available for data logging and monitoring through
communications. The left column shows data abbreviations
used in PAS. Parameter groups are highlighted in bold.

V NSEQ UNB%
V ZSEQ UNB%
| PSEQ

| NSEQ

| ZSEQ

| NSEQ UNB%
| ZSEQ UNB%
RMS (1/2 cycle)
V1

V2

V3

V12

V23

V31

11

12

13

In

RT PHASE
V1

V2

V3

11

12

13

kW L1

kW L2

kW L3

kvar L1

kvar L2

kvar L3

kVA L1

kVA L2

kVA L3

PF L1

PF L2

PF L3

Designation Description

NONE None (stub, read as zero)
EVENT FLAGS Event Flags

EVENT FLAGS 1:16 Event Flags #1-#8
DIGITAL INPUTS Digital Inputs

DI1:16 Digital Inputs Status DI11:DI2
RELAYS Relays

RO1:16 Relay Status RO1:R02
COUNTERS Pulse Counters

COUNTER 1 Counter #1

COUNTER 2 Counter #2

COUNTER 3 Counter #3

COUNTER 4 Counter #4

SYMM COMP Symmetrical Components
V PSEQ Positive-sequence voltage

V NSEQ Negative-sequence voltage
V ZSEQ Zero-sequence voltage

Negative-sequence voltage unbalance
Zero-sequence voltage unbalance
Positive-sequence current
Negative-sequence current
Zero-sequence current
Negative-sequence current unbalance
Zero-sequence current unbalance
1-Cycle Phase Values

V1 Voltage 1

V2 Voltage 1

V3 Voltage 1

V12 Voltage

V23 Voltage

V31 Voltage

11 Current

12 Current

13 Current

In Current

1-Cycle Phase Values

V1/V12 Voltage 1

V2/V23 Voltage 1

V3/V31 Voltage 1

11 Current

12 Current

13 Current

kw L1

kw L2

kw L3

kvar L1

kvar L2

kvar L3

kVA L1

kVA L2

kVA L3

Power factor L1

Power factor L2

Power factor L3
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Designation Description

V1 THD V1/V12 Voltage THD 2
V2 THD V2/V23 Voltage THD ?
V3 THD V3/V31 Voltage THD 2
11 THD 11 Current THD

12 THD 12 Current THD

13 THD 13 Current THD

11 KF 11 K-Factor

12 KF 12 K-Factor

13 KF 13 K-Factor

11 TDD 11 Current TDD

12 TDD 12 Current TDD

13 TDD 13 Current TDD

V12 V12 Voltage

V23 V23 Voltage

V31 V31 Voltage

RT TOTAL 1-Cycle Total Values
kW Total kW

kvar Total kvar

kVA Total kVA

PF Total PF

PF LAG Total PF lag

PF LEAD Total PF lead

kW IMP Total kW import

kW EXP Total KW export

kvar IMP Total kvar import
kvar EXP Total kvar export

V AVG 3-phase average L-N/L-L voltage 1
V LL AVG 3-phase average L-L voltage
1 AVG 3-phase average current
RT AUX 1-Cycle Auxiliary Values
In In (neutral) Current
FREQ Frequency

V UNB% Voltage unbalance

| UNB% Current unbalance
AVR PHASE 1-Second Phase Values
Vi V1/V12 Voltage !

V2 V2/V23 Voltage !

V3 V3/V31 Voltage !

11 11 Current

12 12 Current

13 13 Current

kW L1 kw L1

kW L2 kW L2

kW L3 kW L3

kvar L1 kvar L1

kvar L2 kvar L2

kvar L3 kvar L3

kVA L1 kVA L1

kVA L2 kVA L2

kVA L3 kVA L3

PF L1 Power factor L1

PF L2 Power factor L2

PF L3 Power factor L3

V1 THD V1/V12 Voltage THD ?
V2 THD V2/V23 Voltage THD 2
V3 THD V3/V31 Voltage THD 2
11 THD 11 Current THD

12 THD 12 Current THD

13 THD 13 Current THD

11 KF 11 K-Factor

12 KF 12 K-Factor

13 KF 13 K-Factor

11 TDD 11 Current TDD

12 TDD 12 Current TDD
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Designation Description

13 TDD 13 Current TDD

V12 V12 Voltage

V23 V23 Voltage

V31 V31 Voltage

AVR TOTAL 1-Second Total Values

kw Total kW

kvar Total kvar

kVA Total kVA

PF Total PF

PF LAG Total PF lag

PF LEAD Total PF lead

kW IMP Total KW import

kW EXP Total kKW export

kvar IMP Total kvar import

kvar EXP Total kvar export

V AVG 3-phase average L-N/L-L voltage 1
V LL AVG 3-phase average L-L voltage

I AVG 3-phase average current

AVR AUX 1-Second Auxiliary Values

In In (neutral) Current

FREQ Frequency

V UNB% Voltage unbalance

| UNB% Current unbalance

RMS (10-min) 10-min Volts and Symmetrical Components
Vi V1/V12 Voltage 2

V2 V2/V23 Voltage 2

V3 V3/V31 Voltage 2

V ZERO-SEQ Zero-sequence voltage

| ZERO-SEQ Zero-sequence current

V UNB% Negative-sequence voltage unbalance
1 UNB% Negative-sequence current unbalance
HRM TOT (10-min) 10-min Total Harmonics

V1 THD V1/V12 Voltage THD 2

V2 THD V2/V23 Voltage THD 2

V3 THD V3/V31 Voltage THD 2

11 THD 11 Current THD

12 THD 12 Current THD

13 THD 13 Current THD

V1 THD/I V1/V12 Interharmonic voltage THD 2
V2 THD/I V2/V23 Interharmonic voltage THD 2
V3 THD/I V3/V31 Interharmonic voltage THD 2
11 TDD 11 Current TDD

12 TDD 12 Current TDD

13 TDD 13 Current TDD

PHASORS Phasors

V1 Mag V1/V12 Voltage magnitude 2

V2 Mag V2/V23 Voltage magnitude 2

V3 Mag V3/V31 Voltage magnitude 2

11 Mag 11 Current magnitude

12 Mag 12 Current magnitude

13 Mag 13 Current magnitude

V1 Ang V1/V12 Voltage angle 2

V2 Ang V2/V23 Voltage angle 2

V3 Ang V3/V31 Voltage angle 2

11 Ang 11 Current angle

12 Ang 12 Current angle

13 Ang 13 Current angle

DEMANDS Present Demands

V1 DMD V1/V12 Volt demand 2

V2 DMD V2/V23 Volt demand 2

V3 DMD V3/V31 Volt demand 2

11 DMD 11 Ampere demand

12 DMD 12 Ampere demand
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Designation

Description

13 DMD

kW IMP BD

kvar IMP BD

kVA BD

kW IMP SD

kvar IMP SD

kVA SD

kw IMP ACC DMD
kvar IMP ACC DMD
kVA ACC DMD

kW IMP PRD DMD
kvar IMP PRD DMD
kVA PRD DMD

PF IMP@kVA MXDMD
kW EXP BD

kvar EXP BD

kW EXP SD

kvar EXP SD

kW EXP ACC DMD
kvar EXP ACC DMD
kW EXP PRD DMD
kvar EXP PRD DMD
HRM DMD

V1 THD DMD

V2 THD DMD

V3 THD DMD

11 THD DMD

12 THD DMD

13 THD DMD

11 TDD DMD

12 TDD DMD

13 TDD DMD
SUMM ACC DMD
SUM REG1 ACC DMD
SUM REG2 ACC DMD

SUM REG8 ACC DMD
SUMM BLK DMD

SUM REG1 BLK DMD
SUM REG2 BLK DMD

SUM REG8 BLK DMD
SUMM SW DMD

SUM REG1 SW DMD
SUM REG2 SW DMD

SUM REG8 SW DMD
ENERGY

kWh IMPORT

kWh EXPORT

kvarh IMPORT
kvarh EXPORT
kVAh TOTAL
SUMMARY REGS
SUM REG1

SUM REG2

SUM REG8
PHASE ENERGY
kWh IMP L1

kWh IMP L2

kWh IMP L3
kvarh IMP L1
kvarh IMP L2
kvarh IMP L3
kVAh L1

13 Ampere demand

kW import block demand

kvar import block demand

kVA block demand

kW import sliding window demand

kvar import sliding window demand

kVA sliding window demand

kW import accumulated demand

kvar import accumulated demand

kVA accumulated demand

kW import predicted sliding window demand
kvar import predicted sliding window demand
kVA predicted sliding window demand

PF (import) at Maximum kVA sliding window demand
kW export block demand

kvar export block demand

kW export sliding window demand

kvar export sliding window demand

kW export accumulated demand

kvar export accumulated demand

kW export predicted sliding window demand
kvar export predicted sliding window demand
Present Harmonic Demands

V1/V12 THD demand 2

V2/v23 THD demand 2

V3/V31 THD demand 2

11 THD demand

12 THD demand

13 THD demand

11 TDD demand

12 TDD demand

13 TDD demand

Summary (TOU Total) Accumulated Demands
Summary register #1 demand

Summary register #2 demand

Summary register #8 demand
Summary (TOU Total) Block Demands
Summary register #1 demand
Summary register #2 demand

Summary register #8 demand
Summary (TOU Total) Sliding Demands
Summary register #1 demand
Summary register #2 demand

Summary register #8 demand

Total Energy

kWh import

kWh export

kvarh import

kvarh export

kVAh total

Summary (TOU Total) Energy Registers
Summary energy register #1

Summary energy register #2

Summary energy register #8
Phase Energy

kWh import L1

kWh import L2

kWh import L3

kvarh import L1

kvarh import L2

kvarh import L3

kVAh total L1
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Designation

Description

kVAh L2
kVAh L3
%HD V1
V1 %HDO1
V1 %HD02

V1 %HD50
%HD V2

V2 %HDO1
V2 %HD02

V2 %HD50
%HD V3

V3 %HDO1
V3 %HD02

V3 %HD50
%HD 11

11 %HDO01
11 %HDO02

11 %HD50
%HD 12

12 %HDO1
12 %HDO02

12 %HD50
%HD 13

13 %HDO01
13 %HDO02

13 %HD50
ANG V1

V1 HO1 ANG
V1 HO2 ANG

V1 H50 ANG
ANG V2

V2 HO1 ANG
V2 HO2 ANG

V2 H50 ANG
ANG V3

V3 HO1 ANG
V3 HO2 ANG

V3 H50 ANG
ANG 11

11 HO1 ANG
11 HO2 ANG

11 H50 ANG
ANG 12

12 HO1 ANG
12 HO2 ANG

12 H50 ANG
ANG 13

13 HO1 ANG
13 HO2 ANG

13 H50 ANG
H1 PHASE
V1 HO1
V2 HO1

kVAh total L2

kVAh total L3

V1/V12 Harmonic Distortions 2
HO1 Harmonic distortion

HO02 Harmonic distortion

H50 Harmonic distortion
V2/V23 Harmonic Distortions 2
HO1 Harmonic distortion
HO02 Harmonic distortion

H50 Harmonic distortion
V3/V31 Harmonic Distortions 2
HO1 Harmonic distortion
HO02 Harmonic distortion

H50 Harmonic distortion
11 Harmonic Distortions
HO1 Harmonic distortion
HO02 Harmonic distortion

H50 Harmonic distortion
12 Harmonic Distortions
HO1 Harmonic distortion
HO02 Harmonic distortion

H50 Harmonic distortion
13 Harmonic Distortions
HO1 Harmonic distortion
HO02 Harmonic distortion

H50 Harmonic distortion
V1/V12 Harmonic Angles 2
HO1 Harmonic angle

HO02 Harmonic angle

H50 Harmonic angle
V2/V23 Harmonic Angles 2
HO1 Harmonic angle
HO02 Harmonic angle

H50 Harmonic angle
V3/V31 Harmonic Angles ?
HO1 Harmonic angle
HO02 Harmonic angle

H50 Harmonic angle
11 Harmonic Angles
HO1 Harmonic angle
HO02 Harmonic angle

H50 Harmonic angle
12 Harmonic Angles
HO1 Harmonic angle
HO02 Harmonic angle

H50 Harmonic angle
13 Harmonic Angles
HO1 Harmonic angle
HO2 Harmonic angle

H50 Harmonic angle
Fundamental (HO1) Phase Values

V1/V12 Voltage 2
V2/V23 Voltage 2
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Designation Description

V3 HO1 V3/V31 Voltage 2

11 HO1 11 Current

12 HO1 12 Current

13 HO1 13 Current

kw L1 HO1 kw L1

kw L2 HO1 kw L2

kw L3 HO1 kW L3

kvar L1 HO1 kvar L1

kvar L2 HO1 kvar L2

kvar L3 HO1 kvar L3

kVA L1 HO1 kVA L1

kVA L2 HO1 kVA L2

kVA L3 HO1 kVA L3

PF L1 HO1 Power factor L1

PF L2 HO1 Power factor L2

PF L3 HO1 Power factor L3

HRM TOT POW Fundamental Total Power Values
kW HO1 Total fundamental kW

kvar HO1 Total fundamental kvar

kVA HO1 Total fundamental kVA

PF HO1 Total fundamental PF

FLICKER Flicker 2

V1 Pst V1 short-term (10 min) flicker severity
V2 Pst V2 short-term (10 min) flicker severity
V3 Pst V3 short-term (10 min) flicker severity
V1 Plt V1 long-term (2 hours) flicker severity
V2 PIt V2 long-term (2 hours) flicker severity
V3 PIt V3 long-term (2 hours) flicker severity
MIN PHASE Minimum 1-Cycle Phase Values
V1 MIN V1/V12 Voltage 2

V2 MIN V2/V23 Voltage 2

V3 MIN V3/V31 Voltage 2

11 MIN 11 Current

12 MIN 12 Current

13 MIN 13 Current

V1 THD MIN V1/V12 Voltage THD ?

V2 THD MIN V2/V23 Voltage THD 2

V3 THD MIN V3/V31 Voltage THD ?

11 THD MIN 11 Current THD

12 THD MIN 12 Current THD

13 THD MIN 13 Current THD

11 KF MIN 11 K-Factor

12 KF MIN 12 K-Factor

13 KF MIN 13 K-Factor

11 TDD MIN 11 Current TDD

12 TDD MIN 12 Current TDD

13 TDD MIN 13 Current TDD

MIN TOTAL Minimum 1-Cycle Total Values
kW MIN Total kW

kvar MIN Total kvar

kVA MIN Total kVA

PF MIN Total PF

MIN AUX Minimum 1-Cycle Auxiliary Values
In MIN In Current

FREQ MIN Frequency

MAX PHASE Maximum 1-Cycle Phase Values
V1 MAX V1/V12 Voltage 2

V2 MAX V2/V23 Voltage 2

V3 MAX V3/V31 Voltage 2

11 MAX 11 Current

12 MAX 12 Current

13 MAX 13 Current

V1 THD MAX V1/V12 Voltage THD ?

V2 THD MAX V2/V23 Voltage THD 2
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Designation

Description

V3 THD MAX

11 THD MAX

12 THD MAX

13 THD MAX

11 KF MAX

12 KF MAX

13 KF MAX

11 TDD MAX

12 TDD MAX

13 TDD MAX

MAX TOTAL

kW MAX

kvar MAX

kVA MAX

PF MAX

MAX AUX

In MAX

FREQ MAX

MAX DMD

V1 DMD MAX

V2 DMD MAX

V3 DMD MAX

11 DMD MAX

12 DMD MAX

13 DMD MAX

KW IMP SD MAX
kW EXP SD MAX
kvar IMP SD MAX
kvar EXP SD MAX
kVA SD MAX

MAX HRM DMD
V1 THD DMD MAX
V2 THD DMD MAX
V3 THD DMD MAX
11 THD DMD MAX
12 THD DMD MAX
13 THD DMD MAX
11 TDD DMD MAX
12 TDD DMD MAX
13 TDD DMD MAX
MAX SUMMARY DMD
SUM REG1 DMD MAX
SUM REG2 DMD MAX

SUM REG8 DMD MAX
ANALOG INPUTS
All

Al2

Al RAW

All RAW

Al2 RAW

AO RAW

AO1

AO2

TOU PRMS
ACTIVE TARIFF
ACTIVE PROFILE
TOU REG1

TOU REG1 TRF1
TOU REG1 TRF2

TOU REG1 TRF8
TOU REG2

TOU REG2 TRF1
TOU REG2 TRF2

V3/V31 Voltage THD 2

11 Current THD

12 Current THD

13 Current THD

11 K-Factor

12 K-Factor

13 K-Factor

11 Current TDD

12 Current TDD

13 Current TDD

Maximum 1-Cycle Total Values

Total kW

Total kvar

Total kVA

Total PF

Maximum 1-Cycle Auxiliary Values

In Current

Frequency

Maximum Demands

V1/V12 Maximum volt demand 2

V2/V23 Maximum volt demand 2

V3/V31 Maximum volt demand 2

11 Maximum ampere demand

12 Maximum ampere demand

13 Maximum ampere demand

Maximum kW import sliding window demand
Maximum kvar import sliding window demand
Maximum kW export sliding window demand
Maximum kvar export sliding window demand
Maximum kVA sliding window demand
Maximum Harmonic Demands

V1/V12 THD demand 2

V2/v23 THD demand 2

V3/V31 THD demand 2

11 THD demand

12 THD demand

13 THD demand

11 TDD demand

12 TDD demand

13 TDD demand

Maximum Summary (TOU Total) Demands
Summary register #1 maximum demand
Summary register #2 maximum demand

Summary register #8 maximum demand
Scaled Analog Inputs (Engineering Units)
Analog input All

Analog input Al2

Raw Analog Inputs (A/D Units)
Analog input All

Analog input Al2

Raw Analog Outputs (A/D Units)
Analog output AO1

Analog output AO2

TOU Parameters

Active TOU tariff

Active TOU profile

TOU Energy Register #1

Tariff #1 register

Tariff #2 register

Tariff #8 register
TOU Energy Register #2
Tariff #1 register
Tariff #2 register
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Designation

Description

TOU REG2 TRF8
TOU REG3

TOU REG3 TRF1
TOU REG3 TRF2

TOU REG3 TRF8
TOU REG4

TOU REG4 TRF1
TOU REG4 TRF2

TOU REG4 TRF8
TOU REG5

TOU REG5 TRF1
TOU REG5 TRF2

TOU REG5 TRF8
TOU REG6

TOU REG6 TRF1
TOU REG6 TRF2

TOU REG6 TRF8
TOU REG7

TOU REG7 TRF1
TOU REG7 TRF2

TOU REG7 TRF8
TOU REGS8

TOU REG8 TRF1
TOU REG8 TRF2

TOU REG8 TRF8
TOU MAX DMD REG1
DMD1 TRF1 MAX
DMD1 TRF2 MAX

DMD1 TRF8 MAX
TOU MAX DMD REG2
DMD2 TRF1 MAX
DMD2 TRF2 MAX

DMD2 TRF8 MAX
TOU MAX DMD REG3
DMD3 TRF1 MAX
DMD3 TRF2 MAX

DMD3 TRF8 MAX
TOU MAX DMD REG4
DMD4 TRF1 MAX
DMD4 TRF2 MAX

DMD4 TRF8 MAX
TOU MAX DMD REG5
DMD5 TRF1 MAX
DMD5 TRF2 MAX

DMD5 TRF8 MAX
TOU MAX DMD REG6
DMD6 TRF1 MAX
DMD6 TRF2 MAX

DMD6 TRF8 MAX
TOU MAX DMD REG7
DMD7 TRF1 MAX
DMD7 TRF2 MAX

Tariff #8 register
TOU Energy Register #3
Tariff #1 register
Tariff #2 register

Tariff #8 register
TOU Energy Register #4
Tariff #1 register
Tariff #2 register

Tariff #8 register
TOU Energy Register #5
Tariff #1 register
Tariff #2 register

Tariff #8 register
TOU Energy Register #6
Tariff #1 register
Tariff #2 register

Tariff #8 register
TOU Energy Register #7
Tariff #1 register
Tariff #2 register

Tariff #8 register
TOU Energy Register #8
Tariff #1 register
Tariff #2 register

Tariff #8 register
TOU Maximum Demand Register #1
Tariff #1 register
Tariff #2 register

Tariff #8 register
TOU Maximum Demand Register #2
Tariff #1 register
Tariff #2 register

Tariff #8 register
TOU Maximum Demand Register #3
Tariff #1 register
Tariff #2 register

Tariff #8 register
TOU Maximum Demand Register #4
Tariff #1 register
Tariff #2 register

Tariff #8 register
TOU Maximum Demand Register #5
Tariff #1 register
Tariff #2 register

Tariff #8 register
TOU Maximum Demand Register #6
Tariff #1 register
Tariff #2 register

Tariff #8 register
TOU Maximum Demand Register #7
Tariff #1 register
Tariff #2 register
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Appendix D Parameters for Monitoring and

Designation Description

DMD7 TRF8 MAX Tariff #8 register

TOU MAX DMD REGS8 TOU Maximum Demand Register #8
DMD8 TRF1 MAX Tariff #1 register

DMD8 TRF2 MAX Tariff #2 register

DMD8 TRF8 MAX Tariff #8 register

1 In 4LN3, 4LL3, 3LN3, 3LL3, 3BLN3 and 3BLL3 wiring modes, the
voltages will be line-to-neutral; for any other wiring mode, they will be
line-to-line voltages.

2 In 4LN3, 3LN3 and 3BLN3 wiring modes, the voltages will be line-
to-neutral; for any other wiring mode, they will be line-to-line.
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Appendix E Data Scales

Appendix E Data Scales

The maximum values for volts, amps and power in the PM174
setup and in communications are limited by the voltage and
current scale settings. See Device Options in Chapter 4 on
how to change the voltage scale in your meter.

The following table defines the meter data scales.

Scale Conditions Range
Maximum voltage | All configurations Voltage scale x PT Ratio, V 1
(V max)
Maximum current | All configurations Current scale x CT Ratio, A 2.3
(I max)
Maximum Power | Wiring 4LN3, 3LN3, 3BLN3 |V max x | max x 3, W
(P max) 4 Wiring 4LL3, 3LL3, 3BLL3, |V max x | max x 2, W
30P2, 30P3, 3DIR2
Maximum 50 or 60 Hz 100 Hz
frequency

1 The default voltage scale is 144V. The recommended
voltage scale is 120V+20% = 144V for using with external
PT’s, and 690V+20% = 828V for a direct connection to
power line.

2 CT Ratio = CT primary current/CT secondary current

3 The default current scale is 2 x CT secondary (2.0A with 1A
secondaries and 10.0A with 5A secondaries).

4 Maximum power is rounded to whole kilowatts. With PT=1.0,
it is limited to 9,999,000 W.
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Appendix F  Device Diagnostic Codes

Diagnostic
Code

Description

Reason

2

~N o 0w

@

10

11
13

15

Memory/Data fault
Hardware watchdog reset
CPU exception

Run-time software error
Software watchdog
timeout

Power Down/Up

Warm restart

Configuration reset

RTC fault
Low battery

EEPROM fault

Hardware failure
Hardware failure
Hardware failure
Hardware failure
Hardware failure

Normal power-up sequence

External restart via communications or
by firmware upgrade

Corrupted setup data has been
replaced with the default configuration
The clock time has been lost

Battery replacement is required. With
auto-reset.

Hardware failure

See Device Diagnostics in Chapter 4 for more information on

the PM174 built-in diagnostics.
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