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A\ DANGER

Hazardous voltages are present in the equipment that will
cause severe personal injury and equipment damage. Al-
ways de-energize and ground the equipment before main-
tenance. Maintenance should be performed only by quali-
fied personnel. The use of unauthorized parts in the repair of
the equipment or tampering by unqualified personnel will
resuft in dangerous conditions which can cause severe
personal injury or equipment damage. Follow all safety
instructions contained herein.

Circuit breaker indicators shown in this bookiet are for illustration purposes only. Circuit
breakers are to be instalied in “Discharged” and “Open” positions only.

IMPORTANT

The infermation contained herein is general in nature and not intended for specific
application purposes. It does not relieve the user of responsibility to use sound
practices in application, installation, operation, and maintenance of the equipment
purchased. Siemens reserves the right to make changes in the specifications
shown herein or to make improvements at any time without notice or obligations.
Should a conflict arise between the general information contained in this publication
and the contents of drawings or supplementary material or both, the latter shall take
precedence.

NOTE

*Authorized and qualified personnel—

For the purpose of this manual a qualified person is one who is familiar with the

installation, construction or operation of the equipment and the hazards involved.

In addition, he has the following qualifications:

)] is trained and authorized to de-energize, clear, ground, and tag circuits
and equipment in accordance with established safety practices.

(b) is trained in the proper care and use of protective equipment such as
rubber gloves, hard hat, safety glasses or face shields, flash clothing, etc.,
in accordance with established safety practices.

(©) is trained in rendering first aid.

SUMMARY

These instructions do not purport to cover all details or variations in equipment, nor
to provide for every possible contingency to be met in connection with installation,
operation, or maintenance. Should further information be desired or should
particular problems arise which are not covered sufficiently for the purchaser’s
purposes, the matter should be referred to the local sales office, listed on back of
this instruction guide.

The contents of this instruction manual should not become part of or modify any
prior or existing agreement, commitment or relationship. The sales contract
contains the entire obligation of Siemens Energy & Automation, Inc. The warranty
contained in the contract between the parties is the sole warranty of Siemens
Energy & Automation, Inc. Any statements contained herein do not create new
warranties or modify the existing warranty.
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1 Introduction

The 4300 power meter is a microprocessor-based, three-
phase power meter that provides advanced features at an
affordable price.

The 4300 power meter is designed as an alternative to full-
featured digital instrumentation packages. It provides high
accuracy, high reliability, high transient surge and hipot-with-
stand capabilities. Volts and amps measurements are true
RMS, including harmonics.

The 4300 power meter replaces standard analog meters and
selector switches, and its unique two-module design simplifies
wiring and reduces installation time. This design makes the
meter ideally suited for economical metering on three-phase
industrial and commercial switchboards and switchgear.

A communications port lets you use the 4300 power meter as
a stand-alone power monitoring station or as one element in a
large energy-management network.

1.1 Measurement Functions and
Displays

The 4300 power meter can be configured to operate in Wye

(Star), Delta, or Single-phase voltage modes. The meter is
equipped to monitor the following measurements:

*  Line-to-neutral voltages (Van, Vbn, Vcn)
* Line-to-neutral average voltage (LNav)
¢ Line-to-line voltages (Vab, Vbc, Vca)
e Line-to-line average voltage (LLav)

»  Current on each phase (a, Ib, Ic)

e Average current

* KW total for all phases

*  KWH total for all phases

e KW Demand

e  MAX KW Demand

* PF (Power Factor)

Asillustrated in Figure‘(1 -1 below, the display module has a high-
visibility, 20-character, liquid crystal display (LCD). Operators
use its functions buttons to display measured data, including
volts, amps, power function, all three volts phases, and all three
amps phases.

Cursor

Increment

Figure 1-1 The 4300 Power Meter's Display Module
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Figure 1-2 The 4300 Power Meter’s Base Module



1 Introduction

The meter’s base module mounts directlytoa switchgear panel,
and the display module mounts in ANSI C39.1 cutouts. This
arrangement simplifies the replacement of existing analog
meters. A single plug-in cable connects the two modules,
permitting you to mount the base module inside a switchgear
cabinet. (No switches or additional wiring is required on the
panel door.) If you ever need to remove or replace the display
module, you can do so without shutting down the meter.

1.3 Field Programmability

You can easily program the metering parameters from the
display module. A listing of these parameters appears in Table
3-3. You can also use a portable or remotely located PC, with
the proper software, to program setup data via the meter’s
communications port. The 4300 power meter saves all set-up
data at power down, and all programming is protected by
password.

1.4 Communications a-nd ACCESS™
Compatibility

The 4300 power meter is equipped with an optically isolated,
RS-485 communications port for displaying data on a remote
supervisory device. Examples of this device include the Power
Monitor™ display and monitoring unit (a standard personal
computer running the Power Monitor PC™ communications
and supervisory software) and Siemens Microsoft® Windows™
based SIEServe or WinPM software. These supervisory devices
and programs can communicate with the 4300 power meter,
allowing it to operate in the ACCESS™ electrical distribution
communications system.

The 4300 power meter can also communicate with a host PC
as part of the ACCESS system. The 4300 Power Meter
SEAbus™ Protocol document provides a comprehensive de-
scription of the meter's communications protocol. This open
protocol enables other systems to gain access to the 4300
power meter. Siemens’ continuing development program pro-

vides further compatibility with third-party communications
protocols.

1.5 New Feature Upgrades Made Easy

The 4300 power meter is designed to maintain its position at the
forefront of developing technology through upward compatibil-
ity. An advanced system architecture supports simple up-
grades of the meter’s on-board operating software.

if you connect the 4300 power meter to a supervisory device
that has software downloading capability, you can easily install
new features or performance enhancements via the meter's
communications port without interrupting electrical service. Be
sure to connect each 4300 power meter to a local RS-485
communications bus during installation so that you can upgrade
the meter’s software without disconnecting wires or removing
the unit from its installation.

1.6 System Applications

The 4300 power meter is a state-of-the-art alternative to
traditional analog, electromechanical metering devices. Be-
cause of its unique measurement, display, and communica-
tions capabilities, the 4300 power meter can be used in any of
the following applications:

utility installations and substation metering
industrial, office, and commercial buildings
hospitais

telephone exchanges

factories and chemical process plants

pulp mills and saw mills

large stores, shopping centers, and hotels
co-generation systems

mutti-user sites for allocation of electrical costs

any other installation that uses significant amounts of
electrical energy
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2.1 Location

Mount the 4300 power meter in a dry, dirt-free environment,
away from heat sources and high electrical fields. The tempera-
ture of the meter's environment should not exceed 50°C (112°F)
or fall below 0°C (32°F).

2.2 Mounting

Mount the display module of the 4300 power meter in a
switchgear panel for easy access and viewing. As illustrated in
Figure B-1 (in Appendix B), the display module requires four
holes and one cutout that allows you to connect the display
cable. The mounting studs and display connector for the
display module fit existing ANSI C38.1 panel cutouts.

As illustrated in Figure B-2, mount the base module of the meter
flush against any flat surface, using the four slots onits mounting
flange. Normally, you mount the base module inside a switch-
gear cabinet. The position of the labeling on the base module
lets you mount the module against a wall, with the terminal strip
aligned vertically, but you can mount the module in the position
you find most convenient.

The distance between the mounting locations of the display and
base modules can be up to 10 feet (3.03 meters). The intercon-
necting display cable supplied with the power meter is six feet.
Display cables are available in lengths up to 10 feet. Contact
your Siemens representative for ordering information.

Note: The display cable is not a standard RS-232 cable. Use
only the cable supplied by Siemens with the 4300 power meter.
Using any other cable may damage the meter.

2.3 Power Supply

The 4300 power meter is powered by a nominal 120 VAC (47
to 66 Hz)at 0.1 amps. Itcanbe powered from a dedicated fused
feed or from the voltage source it monitors, as long as that
source is a 120-volt system. An optional 240 VAC (47 to 66 Hz)
at 0.05 amps power supply is available.

2.4 Wiring

Make electrical and communications connections for the 4300
power meter to the terminal strip located on the base module.
Figure B-2illustrates the location of the terminal strip on the base
module.

2.4.1 Electrical Connections

Use 12-gauge to 14-gauge wire for all electrical connections.
Usering or spade terminals to simplify connection. Phasing and
polarity of the AC current and voltage inputs, and their relation-
ship, are critical for proper operation of the meter. The following
list contains the figure numbers and titles that illustrate the six
electrical configurations for the 4300 power meter.

Figure 2-1 Four-Wire Wye, Three-Element Direct Connection
for Systems of 120/208 to 347/600 Volts

Figure 2-2 Four-Wire Wye, Three-Element Connection Using
Three PTs

Figure 2-3 Four-Wire Wye, 2 1/2-Element Connection Using
Two PTs, for Balanced Systems Above 347/600
Volts

Figure 2-4 Three-Wire Wye, Three-Element Direct Connec-
tion for 120/208 to 347/600 Volt Systems

Figure 2-5 Three-Wire Delta, 2 1/2-Element Connection Using
Two PTs and Three CTs

Figure 2-6 Three-Wire Delta, 2 1/2-Element Connection Using
2 PTs and Two CTs

Figure 2-7 Three-Wire Single-Phase, Two-Element Direct
Connection

Thesefigures, which appear on pages 7-13, illustrate the proper
electrical wiring for each configuration.

2.4.2 Communications Connection

Make RS-485 communications connections with a 22-gauge,
shielded, twisted-pair cable. Siemens recommends Alpha Wire
Corp. part numbers 5121C or 55121. Refer to section 5,
“Communications,” for detailed information on communica-
tions wiring.

2.5 PT and CT Transformer Selection

To properly monitor data with the 4300 power meter, you must
select the correct current transformers (CTs) and potential
transformers (PTs) if required. Metering accuracy depends on
the combined accuracies of the 4300 power meter, the CTs,
and the PTs (if used). Subsections 2.5.1 and 2.5.2 provide the
information you need to properly select PTs and CTs.

2.5.1 PT Selection

Whether you need PTs to install the 4300 power meter in your
system depends on the voltage levels it monitors. You can use
the 4300 power meter for direct connection (without PTs) inthe
following configurations:

e four-wire Wye, direct connection for 120/208 to 347/600
volt systems

e three-wire Wye, direct connection for 120/208 to 347/600
volt systems

e three-wire Single Phase (350 VAC or less)

You must use PTs in the following configurations:

e four-wire Wye systems over 347/600 volts
e three-wire Delta
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You can also use the meter’s inputs with PTs that have a 120-
volt secondary. If line-to-neutral (L-N) or line-to-line (L-L) volt-
ages exceed 347/600, you must use PTs. PTs scale down the
system L-N (Wye) or L-L (Delta) voltage to 120 volts full-scale.
Select PTs as follows:

¢ Wye (Star): PT primary rating = system L-N voltage or
nearest higher standard size; PT secondary rating = 120
volts.

* Delta: PT primary rating = system L-L voltage; PT second-
ary rating = 120 volts.

PT quality directly affects system accuracy. The PTs you use
must provide good linearity and must maintain the proper phase
relationship between voltage and current in order for the volts,
KW, and PF readings to be valid. Use instrument Accuracy
Class 1 or better,

2.5.2 CT Selection

The 4300 power meter uses CTs to sense the current in each
phase of the power feed. CT selection also affects metering
accuracy.

The 4300 power meter's current-input rating is five amps.
Normally you select a CT primary rating that equals the current
rating of the power-feed protection device; however, if peak
anticipated load is much less than the system'’s rated capacity,
you can improve accuracy and resolution by selecting a lower
rated CT. In this case, CT size should equal the maximum
expected peak current plus 25 per cent, and rounded to the
nearest standard CT size.

Other factors can affect CT accuracy, too. For instance, long
cables can contribute to inaccuracy. To avoid this problem,
keep cables as short as possible, and make sure that the CT
burden rating exceeds the combined burden of the 4300 power
meter (05 VA), plus cables, and other connected devices.
(Burden is the amount of load being fed by the CT, measured
in volt-amps.)

2.6 Connecting the Ground Terminal

The G (ground) terminal of the 4300 power meter is both the
meter's measurement reference point and the chassis ground
connection for the meter. This lead must be connected to earth
ground. A good, low-impedance chassis ground is essential for
accurate measurement. Do not rely on metal door hinges as a
ground path.

CAUTION: To prevent electrical noise and electrical surges
frominterfering with the meter, connect the 4300 power meter’s
ground terminal to the switchgear earth ground with a 1 4-gauge
{or larger) wire. Failure to ground the meter adequately voids
its warranty.

2.7 Connecting Three-Phase, Wye
(Star) Systems

In three-phase Wye systems, the 4300 power meter senses the
line-to-earth ground voltage of each phase. Ifthe power system
being monitored is a 120 VAC to 347 VAC system, the meter’s
inputs can be connected directly. Figure 2-1 (on page 7)
itustrates a three-phase, four-wire Wye, 120/208 to 347/600
volt system with a three-element direct connection.

Figure 2-2 (on page 8) illustrates a three-phase, four-wire Wye,
three-element connection using three PTs. Figure 2-3 (on page
9) illustrates a three-phase, four-wire Wye, 2 1/2-glement
connection using two PTs. (Use this connection for balanced
systems only.) When using PTs, wire both the PT primary and
secondary in a Wye (Star) configuration, and protect voltage
sensing leads at their sources with breakers or fuses. If the
power rating of the PTs exceeds 25 Watts, fuse the secondar-
ies. Wiring must be exactly as shown for correct operation.

Figure 2-4 (on page 10) illustrates a three-phase, three-wire
Wye, 120/208 to 347/600 volt system with a three-element
direct connection. When the Star point of a three-wire Wye
system is grounded, the 4300 power meter can be directly
connected without PTs, provided that the voltages are within the
input range of the unit. For line-to-neutral {L-N) voliages over
347 volts, use PTs.
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All 4300 power meter
installations should include
communications wiring.

LINE
A B C N
O o "Tost Block
o /\CTs @
{1t 8
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%__/\_/\ |\
LIg RV iy U
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% 250 mA SLO BLO
Fuses L
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240 VAC optional N
Export/Reverse/Negative Switchgear
LOAD Ground Bus

import/Forward/Positive

«Volts Mode = 4 Wire WYE
*Note polarity of each CT

Figure 2-1 Four-Wire Wye, Three-Element Direct Connection, for Systems of 120/208 to 347/600 Volts
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LINE All 4300 power meter
installations should include
A B C N communications wiring.

CT Shorting Switch
or Test Block
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Ground Bus
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Export/Reverse/Negative Ground Bus
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Import/Forward/Positive

+Volts Mode = 4 Wire WYE
*Note polarity of each CT

Figure 2-2 Four-Wire Wye, Three-Element Connection Using Three PTs
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LINE All 4300 power meter
installations should include
A B C N communications wiring.

CT Shorting Switch
or Test Block

o /1 CTs @
1A 8
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s PN @ &

By 5
s PP S o
%_r e A L ]
Switchgear &
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Fuses PTs Fuses phon

r  Switchgear
Ground Bus

Switchgear
Export/Reverse/Negative Ground Bus

LOAD

Import/Forward/Positive

«Volts Mode = 4W WYE 2PT
*Note polarity of each CT and PT

Figure 2-3 Four-Wire Wye, 2 1/2-Element Connection Using Two PTs, for Balanced Systems Above 347/600 Volts
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LINE
N All 4300 power meter
installations should include
communications wiring.
A B C
CT Shorting Switch
or Test Block
CTs
: —Q@- 1
o /T g?
| P ).
e T T\ g
] E
L P =
=
73

r}-p Switchgear
Ground Bus

250 mA SLO BLO

NP |
120 VAC L
Fuses 240 VAC optional

Export/Reverse/Negative

Switchgear
Ground Bus

LOAD
Import/Forward/Positive

«Volts Mode = 4 Wire WYE

*The line transformer neutral must be equipotential with the Switchgear
Ground Bus for this meter configuration to operate properly.

*Note polarity of each CT

Figure 2-4 Three-Wire Wye, Three-Element Direct Connection, for Systems of 120/208 to 347/600 Volts
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2 Installing the 4300 Power Meter

2.8 Connecting Three-Phase, Delta

Systems

When configured for ungrounded (floating) Delta operation, the
4300 power meter requires PTs and senses the line-to-line

voltages between each of the phases. In these open configu-
rations, connect the 4300 power meter using PTs and either
three or two CTs. Figures 2-5 and 2-6 (on pages 11 and 12)
ilustrate Delta connections using three and two CTs respec-
tively.

LINE

or Test Block

CT Shorting Switch

All 4300 power meter
instaliations should include
communications wiring.

+Volts Mode = 3 Wire Delta
*Note polarity of each CT

o ) g\
E e B A
e P o
% B N L 2
=
Switchgear @
Ground Bus
2A
e ®
“ Vs
'
=
A “ Vas 2A 250 mA SLO BLO @
e 120 VAC L S
Fuses PTs Fuses 240 VAC optional N S
2l
Switchgear
Ground Bus .
Switchgear
Export/Reverse/Negative Ground Bus
LOAD
Import/Forward/Positive

Figure 2-5 Three-Wire Delta, 2 1/2-Element Connection Using Two PTs and Three CTs
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All 4300 power meter
installations should include
communications wiring.

LINE
A B C

CT Shorting Switch
or Test Block

L

— Switchgear

Ground Bus

’—/
&

L

*Voits Mode = 3 Wire Delta
*Note polarity of each CT

250 mA SLO BLO

sinduj Juasn)

120 VAC
Fuses PTs Fuses 240 VAC optional

rm

Switchgear

Ground Bus Switchgear
Export/Reverse/Negative Ground Bus

LOAD

Import/Forward/Positive

Figure 2-6 Three-Wire Delta, 2 1/2-Element Connection Using Two PTs and Two CTs
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must also connect the wiring from the outputs of the two CTs

2.9 Connectlng Smgle-Phase’ Three- to the meter’s corresponding 111/112 and 121122 input pairs.

Wire Systems This connection is illustrated in Figure 2-7 below.
When wiring for single-phase systems, you must connect the Note: The V3 input and the 131/132 input pair are not used for
system’s two voltage phases (each 180° with respect to each this wiring system and should be grounded.

other) to the V1 and V2 inputs of the 4300 power meter. You

LINE All 4300 power meter
A B N installations should include
communications wiring.

CT Shorting Switch
or Test Block

1 9~ L
1 %T

Switchgear
rt Ground Bus

Y
>

(e
=
=
=
@
=
=
=3
=
=
=
73

$——
KU

N 1 ) |7 250 mA SLO BLO
120 VAC |
Fuses 240 VAC optional
Export/Reverse/Negative Switchgear
LOAD Ground Bus
Import/Forward/Positive

«Volts Mode = Single Phase
*Note polarity of each CT

Figure 2-7 Three-Wire Single-Phase, Two-Element Direct Connection

13



2 Installing the 4300 Power Meter

2.10 Communications Connections

The 4300 power meter communicates with supervisory devices
using the RS-485 communications standard. RS-485 connec-
tions are made to the meter’s main terminal strip, located on the
base module. The wiring diagram for RS-485 communications
is illustrated in Figure 2-8 below.

Note: Wire the RS-485 port of every 4300 power meter you
install, and extend the wiring to a safely accessible location.
Field service of the meter, including running diagnostics, testing,
software upgrades, and feature upgrades is performed via the
communications link.

RS8-232C Cable
50 ft. maximum

RS-232C

SHLD——I
Isolated Multi-Drop

232/485 Converter

allowing up to four
RS-485 busses.

Personal Computer

® RS-485 Cable: 22 gauge shielded twisted pair
(Alpha 55121 or equivalent). Total length: 4000
ft. maximum

@ Each shield must be grounded at one end only.

@ Via the twisted pair cable, each RS-485 (+) terminal is
connected to the (+) terminal on the next device, and
on the next device.

® Up to 32 devices are allowed on each RS-485 bus.

Test Block
* 18| 4300
& | Power
Meter
#1
G |h
RS-485 Cable ——————
Total Length of compiete
RS-485 bus: 4000 ft. maximum + |3
~ || 4300
& | Power
Meter
#2
il
Shield ————
+ X
" 1{E| 4300
& | Power
Meter
To other devices #3
G |

each RS-485 (-) terminal is connected to the (-) terminal

Figure 2-8 RS-485 Communications Connections
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2.10.1 Test Block Termination

Extend RS-485 communications wiring to an easily and safely
accessible location, and terminate the communications wiring
at a test block. Because it simplifies field-testing and diagnos-
tics, terminating communications wiring at a test block s always
recommended, regardless of whether a computer is used on
the network.

2.10.2 Connecting To A Computer

To connect acomputer to a network of 4300 power meters, use
a Siemens Isolated Multi-Drop™ 232/485 converter. As illus-
trated in Figure 2-7 on the previous page, the Isolated Multi-
Drop converter (Siemens part number 18-658-582-537) lets a
computer's RS-232 port communicate with the 4300 power
meter via the meter’s RS-485 port.

CAUTION: Failure to use an appropriate converter can cause
equipment damage.

To install the converter, connect one end of an RS-232 cable to
the computer’s RS-232 serial port and the other end to the RS-
232 port on the converter. Next, connect the converter to the
meter, using 22-gauge, shielded, twisted-pair wire. Use the
same kind of wire to daisy-chain additional 4300 power meters
or other RS-485 devices in a network. As explained in subsec-
tion 2.10.1, terminating the RS-485 cable at an intermediate
test block simplifies local testing.

2.11 Maintenance

The 4300 power meter has a battery-backed, nonvolatile
memory. Other than battery replacement, the meter needs no
regular maintenance. The life expectancy of the battery is
seventy years at 50°C, 28 years at 60°C, and 11 years at 70°C.

If the meter operates at less than 50°C for 60% of the time, less
than 60°C for 90% of the time, and less than 70°C for 100% of
the time, the life expectancy of the battery is 35 years. If the
meter operates in an environment where temperatures regularly
exceed 60°C, replace the battery every ten years.

For a replacement battery, contact your Siemens representa-
tive.

2.12 Calibration

Siemens calibrates all 4300 power meters at the factory.
Because it contains no mechanical parts, the 4300 power meter
should not need calibrating while operating in the field. If your
4300 power meter needs recalibration, contact your Siemens
representative.

2.13 Field Service

The 4300 power meter is not designed for servicing in the field.
If a meter fails, replace it with a new one. To remove the meter,
use a CT shorting block to disconnect the meter's current
inputs, without open-circuiting the CTs. Wire the shorting block
so that protective relaying is not affected.
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3 Operating the 4300 Power Meter

3.1 Powering Up the Meter

After you have installed the meter and checked the wiring,
power up the unit by connecting its power wires to the L and N
leads on the 120 VAC control power source and the G lead to
the equipment ground bus. Connect the 240 VAC version to a
240 VAC control power source only. The 240 VAC version does
nat function if connected to a 120 VAC source.

CAUTION: Do not connect the 120 VAC unit to a 240 VAG
control power source. This can damage your equipment.

Figure 3-1 illustrates the 4300 power meter’s display module in
Display mode. On power up, the meter enters its Display mode
(the default mode), displaying fields for volts, phase, amps, and

power function (KW). If the power function value is too large to
fit on the display, the value does not appear initially. Refer to
section 3.2 for a detailed discussion of Display mode.

The values that appear initially on the display are probably
incorrect, since the meter hasn’t yet been configured for a live
system. Configuring the meter, or field-programming, is cov-
ered in section 3.3.

Note: The measurements and set-up data displayed by the
4300 power meter’s are also available to a supervisory device
via the meter's RS-485 communications port. Refer to section
5, “Communications,” for details concerning remote communi-
cations with the meter.

Volts
LCD Display 4-digit

Phase

Cursor

Phase
Indicator

o e =
. n, feen

a5t

Display Module Buttons

Power Functions
o-digit/8-character

Amps
4-digit

Function

Increment

Figure 3-1 4300 Power Meter Display Module and Function Buttons

16



3 Operating the 4300 Power Meter

3.2 Display Mode

The 4300 power meter operates in two modes: Display mode
and Programming mode. Display mode displays measured
data, and Programming mode displays the meter's set-up
parameters.

After powering up the meter, it enters Display mode, and the
digital LCD displays fields for volts, phase, amps, and power
function. The two buttons on the display module, the Phase/
Cursor and Function/Increment buttons, let you select different
options for displaying real-time data. While in Display mode,
these buttons allow you to display Phase and Function (power
functions) information. In Programming mode, the buttons on
the display module have functions that are different from the
ones they have in Display mode. The label below each button
indicates the button’s alternate function in Programming mode.

Note: No more than five characters of the power function value
can appear simultaneously with the volts and amps values;
instead, the power function field of the display appears blank.
To display a power function value of more than five characters,
press the Function button. Pressing the Function button at this
point displays the power function on the entire display, replacing
the Volts-Phase-Amps display. To display volts, phase, and
amps again, press the Phase button.

3.2.1 How to Use the Phase Button

Press the Phase button to view volts and amps readings for
each line-to-neutral or line-to-line phase, as well as for average
readings for all phases. You can also display readings for all
three volts phases or all three amps phases simultaneously. The
number of different displays available depends on the setting of
the “V(olts) Mode” parameter. The procedure for setting the
“V(olts) Mode” parameter is explained in subsection 3.3.5.

3.2.2 Phase Displays

The following procedures explain the sequence of readings
displayed by pressing the Phase button. The readings differ
according to which volts mode you select during programming.
Refer to Table 3-1 for definitions of the abbreviations used to
display these readings.

If you select “4-Wire Wye” or “4W Wye 2PT” for the V(olts) Mode
parameter, the power meter display readings appear in the
following sequence:

1. Whilein Display mode, press the Phase button three times.
The meter displays each pair of line-to-neutral volts and
amps phase readings (A, B, C).

2. Press the Phase button once. The meter displays the
average for all line-to-neutral readings (L-N).

3. Press the Phase button three times. The meter displays
each pair of line-to-fine volts (@b, Pc, Ca) and amps phase
readings.

4. Press the Phase button once. The meter displays the
average for all ine-to-line volts and amps.

5. Press the Phase button once. The meter simultaneously

displays the readings for all three-phase, line-to-neutral
volts (A, B, C). (Power function values do not appear
because the entire display is used to display data for all
three phases.)

6. Press the Phase button once. The meter simultaneously
displays readings for all three-phase, line-to-line volts. @b,

¢, Ca). (Power function values do not appear because the
entire display is used to display data for all three phases.)

7. Press the Phase button once. The meter simultaneously
displays readings for all three amps phases (A, B, C).
(Power function values do not appear because the entire
display displays all three phases of data.)

If you select “3-Wire Delta” for the V(olts) Mode parameter, the
power meter display readings appear in the following sequence:

1. Whilein Display mode, press the Phase button three times.
The meter displays each pair of line-to-line volts (Bb, bc, Ca)
and amps phase readings.

2. Press the Phase button once. The meter displays the
average for all line-to-line volts and amps.

3. Press the Phase button once. The meter simultaneously
displays readings for all three-phase, line-to-line volts. @b,

¢, Ca). (Power function values do not appear because the
entire display is used to display data for all three phases.)

4, Press the Phase button once. The meter simultaneously
displays readings for all three amps phases (A, B, C).
(Power function values do not appear because the entire
display displays all three phases of data.)

If you select “Single Phase” for the V(olts) Mode parameter, the
power meter display readings appear in the following sequence:

1. From Display mode, press the Phase button twice. The
meter displays each phase of line-to-neutral volts and
amps phase readings (A, B).

2. Press the Phase button once. The meter displays the
average for both line-to-neutral readings (L-N).

3.2.3 How to Use the Function Button

As illustrated in Figure 3-1 on the preceding page, power
functions are displayed in the power function field of the digital
display next to the volts-phase-amps fields. Pressing the
Function button advances the display through each power
function: Power Factor, KWH total, KW Demand, and KW
Demand Max. After it advances through all the functions, the
display loops back to the first function.

Under certain conditions, the meter cannot display power
function values simultaneously with the volts, phase, and amps
values. The power meter does not display power functionsinthe
following cases:

o  when viewing values for all three-phase volts (line-to-line or
line-to-neutral)

e when viewing values for all three-phase amps

e  when viewing a power function value that consists of more
than five characters
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3 Operating the 4300 Power Meter

In any case, use the Phase and Function buttons to re-display
the volts and amps fields, and power function field respectively.
Pressing the Function buttons displays in sequence the power
functions measured by the 4300 power meter. Pressing the
Phase button displays in sequence the volts, phase, and amps
readings measured by the 4300 power meter.

3.2.4 Power Function Displays

The 4300 power meter has five power functions: KW, KW
Demand, KW TOT (net), KW Demand Max, and Power Factor.
These functions are listed in Table 3-1 below with their descrip-
tions.

The list of 4300 power meter power functions indicates which
functions provide individual phase readings, average-of-all-
phases readings, and totaled values for all phases. Functions
that provide individual phase readings and average-of-all-
phases readings indicate which reading is displayed by imbed-
ding the name in the function label as follows:

o phase name (a, b, ¢, @, P, Ca), for example, Vab

e average (av, LNav, LLav), for example, V(LN)

Some readings given in K units automatically change to M units
when values exceed 9999 K.

3.3 Programming Mode

After installing the 4300 power meter, you must program it
specifically for your system. You use the meter's Programming
mode to gain access to its set-up parameters.

3.3.1 Switching to Programming Mode

To enter Programming mode from Display mode, press and
hold down the Phase/Cursor and Function/increment buttons
simultaneously for two to three seconds until the message
“Programming Mode” appears in the digital display. While in the
Programming mode, the labels below each button describe its
function. The Cursor button moves the cursor to the left one
digit. The Increment button increases by one the digit or
character over the cursor. To retum to Display mode from
Programming mode at any time, simultaneously press and hold

Table 3-1 Abbreviations Used by the 4300 Power Meter in Display Mode

Abbreviations Used for Phase Readings

reverse direction (exported).

AB,C individual phases (line-to-neutral for volts) total = Total of all phases
L-N Average of all phases (line-to-neutral for volts)
ab, bc, ca Individual phases (line-to-line for volts)
L-L Average of all phases (line-to-line for volts) *“(asterisk) = sliding-window demand (i.e.
not thermal)
Abbreviations Used for Power Functions Readings
KW Total instantaneous real-power flow for all phases. A positive number (no sign) indicates real power in

the forward direction (imported). A negative number (negatively signed) indicates real power in the

KWHTOT
at 1,999,999,999 KWH*,
KW DMD Total instantaneous, real-power demand of all phases.
KW DMD MAX Maximum instantaneous, real-power demand of all phases since the last reset.
PF

Total accumulated real energy (total KW Hours) for all phases. This accumulated value increases when
real power is being imported, and decreases when real power is exported. Therefore, this value can be
signed either positively (net import) or negatively (net export). Note also that its value rolls over to O (zero)

Power factor--total of all phases. A leading PF (current leads voltage) is indicated by the designation PF
LEAD. Alagging PF (current lags voltage) is indicated by the designation PF LAG.
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3 Operating the 4300 Power Meter

down the Phase/Cursor and Function/Increment buttons again
for two to three seconds.

Each time you press the Cursor button in Programming mode,
you move the cursor to the left one digit. If you move the cursor
past the left-most digit, the cursor wraps to the right of the
number.

Pressing the Increment button increases by one the digit or
character over the cursor. For parameters that have Yes or No
values, such as “Clear All Hours?”, pressing the Increment
button toggles a value to either Yes or No. Other parameters,
such as the “Baud Rate” parameter, have a number of possible
values, and you can scroll through them by pressing the
Increment button repeatedly.

Note: To scrollthrough each setup parameter, press the Cursor
and Increment buttons simultaneously, then release them
quickly. If you hold down the buttons for longer than two
seconds, the meter switches to Display mode.

Entering the Password

To advance the display to the first parameter in Programming
mode (which is the “Password” parameter) press and release
the Cursor and Increment buttons simultaneously. You must
enter the password before changing any parameter values. If
you do not enter a password, you can still view programming
values but you cannot change them. When the meter is shipped,
the password is set to O (zero), but you can redefine it. See
section 3.3.10to redefine the password. If you should lose your
password, contact your Siemens representative.

Note: Ifyou pass a parameter by mistake, continue to press and
then quickly release both the Cursor and Increment buttons at
the same time until the desired parameter appears again.

3.3.2Descriptions of Operating Parameters

Table 3-2 on the following page briefly describes each param-
eter that may be programmed from the meter’s display module
and gives the acceptable range of values for each parameter.
In the subsections that follow the table, these parameters are
discussed in more detail.

3.3.3 Selecting Direct or PT Input and
Setting PT Volts Scales

You can connect the 4300 power meter's voltage inputs either
directly to the phase A, B, and C power lines or to potential
transformers (PTs). You can connect the meter directly to four-
wire Wye systems up to 347 VAC. Above this voltage level, you
must use PTs.

Ifyou connect the 4300 power meter directly to the power lines,
set the “Using PTs?" parameter to No. This setting allows you
to connect the meter directly to line-to-neutral (Wye) or line-to-
line (Delta), 120 to 347 VAC systems. The meter automatically
selects the appropriate scale.

If you use PTs to connect to line-to-neutral (Wye) or line-to-line
(Delta) voltages higher than 347 VAC, set “Using PTs?” to Yes.

The meter then displays the PT Primary and PT Secondary
parameters, which give the meter the PT voltage ratings and
allow it to set its internal, full-scale input references.

Set “PT Primary” to the primary rating of the PTs you are using.
This setting should be equivalent to the line-to-neutral or line-to-
line voltages being measured by the meter.

Set PT Secondary to the secondary rating of the PTs you are
using. The maximum secondary voltage you can use is 347
VAC.

3.3.4 Setting the CT Primary

Set the “CT Primary” parameter to the primary rating of the CTs
being used only if the CTs are rated for a five-amp, full-scale
output, If the CTs are not rated for these output levels, contact
a Siemens factory representative for assistance.

3.3.5 Setting the Volts Mode

Options for setting the Volts Mode parameter comprise three-
wire Wye, four-wire Wye, three-wire Delta, and single-phase
systems. Set the Volts Mode parameter to match your system
according to the following guidelines:

o Ifyour system is four-wire Wye and is either direct connect
orusing three PTs, set the Volts Mode parameter to “4-Wire
Wye.”

e If your system is balanced four-wire Wye using only two
PTs, set the Volts Mode parameter to “4W Wye 2PT."

e If your system is three-wire Wye, set the Volts Mode
parameter to “4-Wire Wye.”

e If your system is three-wire Delta, set the Volts Mode
parameter to “3-Wire Delta.”

e If your system is three-wire single-phase, set the Volts
Mode parameter to “Single Phase.”

Note: If you set the Volts Mode parameter to "4W Wye 2PT,"
the meter will measure power accurately only if the voltages are
balanced.

The 4300 power meter also offers a "Demo” Volts Mode
parameter that you can use to demonstrate the meter’s ability
to display and communicate data, without connecting to a real
power system. Specifically, you can display and communicate
volts, amps, and power function values based on the input
scales you have programmed through the display module or
communications port.

3.3.6 Setting the Communications
Parameters

The “Unit ID” and “Baud Rate” parameters are communications
parameters. Each 4300 power meter on an RS-485 communi-
cations network must have a unigue Unit ID in the range 1-254.
If you use a remotely located communications device to
communicate with a meter, set the baud rate of the meter to
match the baud rate of its master device and all other devices
on the network.
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3 Operating the 4300 Power Meter

Table 3-2 Programmable Operating Parameters

values. See section 4, Demand.

Parameter Description Range

Password Must be entered correctly to allow you to change the value of any setup Up to a four-digit number
parameter(s) or to allow you to clear/reset any function.

Using PTs? Selecting No indicates that meter voltage inputs are being connected directly to | No (direct connection)
the power lines, without PTs. Selecting Yes indicates PTs are being used. Yes (input from PTs)

PT Primary= Set to PT primary voltage rating. This parameter only appears when Using PTs? | O to 999,999 (volts)
parameter has been set to Yes.

PT Secondary= Set to PT secondary voltage rating. This parameter only appears when Using 0 to 347 (volts)

PTs? parameter has been set to Yes.

CT Primary= Sets full-scale AC input current for A, B, and C phases (CT primary current 0 to 32,000 (amps)
rating).

V(olts) Mode= Sets Volts Mode for correct power system configuration. Demo mode provides 4-Wire Wye, 4W Wye 2PT,
preset values for all measurements based on input scales - use for demonstration | 3-Wire Delta, Single Phase,
purposes only. DEMO

UNIT ID= Sets communications SEAbus address for each 4300 power meter. 1to 254

BAUD RATE= Baud rate at which the 4300 power meter transmits and receives information via | 300, 1200, 2400, 4800,
communications. 9600, 19,200

CLEAR ALL HOURS? Selecting Yes sets the KW Hours (import & export) readings to 0. No, Yes

RESET MIN/MAX? Selecting Yes resets KW Demand Max. No, Yes

DEMAND PERIOD= Sets length of the demand subperiod to be used in calculating optional demand | 1 to 99(minutes )

# OF DMD PERIODS=

Sets number of sub-periods to be averaged in calculating the sliding window
demand values. See section 4, Demand.

1 to 15 (periods)

CONTRAST/ANGLE

Press Increment to adjust contrast of the LCD display.

(Contrast changes)

DIAGNOSTIC MODE?

Setting this parameter to Yes allows access to the DIAGNOSTIC MODE
parameter group listed below.

No (bypass diagnostics)
Yes (gain access)

Diagnostic Mode Parameters

SERIAL NUMBER: Allows you to view the 4300 power meter's factory-set serial number. (five-digit #)

FIRMWARE SMN This parameter indicates the present version of firmware operating in the meter, | (four-digit #)

REV DATE Revision date of the operating software in the 4300 power meter. {(day/mo/yr format)

CHECKSUM Checksum value in program memory. Indicates pass or fail. PASS OR FAIL six-character

hexadsecimal #

STATUS FLAGS: Indicates status of various internal systems. Normally reads zero (0). If other than | six-character hexadecimal #
Zero contact your Siemens representative.

CLEAR STATUS? Clears STATUS FLAGS field to zero. YES or NO
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3 Operating the 4300 Power Meter

3.3.7 Clear and Reset Functions

The Reset Min/Max function clears and resets the KWH DMD*
MAX value to zero. Choose either Yes or No using the Increment
button while in Programming mode. The “Clear Ali Hours?"
function resets the KW Hours readings to 0. Choose either Yes
or No using the Increment button while in Programming mode.

3.3.8 Adjusting the Display Contrast

The Contrast/Angle function allows you to adjust the contrast of
the display module’s LCD for optimum readability at any vertical
viewing angle. To adjust the LCD, press the Increment button
to change the contrast level of the display in preset steps, and
adjust the level until you achieve the best readability for a given
installation.

3.3.9 Using The Diagnostic Parameters

The group of parameters listed in the Diagnostics mode are not
normally used, but these parameters do have a number of
special functions that can be helpful in certain circumstances.
The diagnostic group is not displayed if the “Diagnostic Mode?”
parameter is set to No. To view the diagnostic group, set the
“Diagnostic Mode?” parameter to Yes. Pressing the Cursor and
Increment buttons together advances through the parameters.

The Serial Number, Checksum, and Status Flags parameters
are included primarily for Siemens internal use. If you encounter
a problem with the meter and suspect the problem is due to a
device failure, contact Siemens immediately. A Siemens repre-
sentative may ask you to check these values to help determine
the source of the problem.

The 4300 power meter has been designed to easily upgrade
meters aiready in service. New features can be added to the
meter using a simple software upgrade that loads a new
operating program into the power meter. The “Software Ver”
and “Rev Date” parameters indicate which version of software
is currently installed. This feature lets you know if your 4300
power meter is operating with the most advanced software
available.

3.3.10 Redefining the Password

To change the meter’s password, enter Programming mode
and advance to the “Password” parameter. You must first enter
the present value of the password before you can redefine it. To
enter the password, use the Increment button to increase by
one the digit or character over the cursor and use the Cursor
button to move the cursor to the ieft by one place.

To change the password, simultaneously press the Cursor and
Increment buttons repeatedly until the “Password” parameter
reappears, then enter the new password (four-digits maximum).
Return to Display mode to complete the process.

If you lose your password, contact your Siemens representa-
tive.

3.3.11 A Programming Example

The programming example in Table 3-3 on the next page is a
step-by-step guide to programming the meter from the display
module. The example shows you how to set the PT Primary and
PT Secondary parameters for the meter and return to Display
mode. The example is for a PT primary of 14.4 KV. The
secondary is the required rating of 120 V.
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Table 3-8 Programming Example: Setting the Volts Scale

STEP |ACTION DISPLAY READS

1. Simultaneously press and hold down for two to three seconds the Phase and PROGRAMMING MODE
Function buttons to enter Programming mode.

2. Simultaneously press and then quickly release the Cursor and Increment buttons | PASSWORD=  ***
once.

3. Enter password (default = 0) by using the Cursor and increment buttons, PASSWORD= 0

4. Simultaneously press and then quickly release the Cursor and Increment buttons | USING PTS?= No
once.

5. Press the Increment button once to toggle to Yes. USING PTS?= Yes

6. Simultaneously press and then quickly release the Cursor and Increment buttons | PT PRIMARY= 1
once.

7. Enter a new value for the PT Primary. To set the value to 14400 (14.4 KV), first PT PRIMARY= 0
set the far right digit to O by pressing the Increment button until the display reads
0.

8. Move the cursor one digit to the left by pressing the Cursor button. PT PRIMARY= 0

9. Set the second digit to zero by pressing the Increment button. To set a digit's PT PRIMARY= 00
value (other than the least significant digit) to zero, press and release the Cursor
button to move to the next digit to the left. The display automatically enters a
zero in the previous place.

10. Repeat steps 8 and 3 above until all the digits are set. PT PRIMARY 14400

11. Simuitaneously press and then quickly release the Cursor and Increment buttons | PT SECONDARY= 1
once.

12. Enter a new value for the PT Secondary. Follow steps 8 through 10 above, using | PT SECONDARY= 120
the Increment and Cursor buttons untit the display reads 120.

13. Simultaneously press and hold down the Cursor and Increment buttons to return | VOLTS, PHASE, AMPS, POWER
to Display mode. FUNCTIONS
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3.4 Polarity of Power Readings

Figure 3-2 below illustrates how the 4300 power meter inter-
prets and displays signed (positive or negative) values for power
imported or exported and for leading or lagging indicators of
power factor.

LINE LOAD
4300 Power Meter
Import KVARS
+ KVAR
A
PF Lead PF Lag
(Power Factor Leading) (Power Factor Lagging)
PF=0
=90 to 180 6=0 to 90
0=45
- KW _ PR=100% PF=100% _ ., kw
Export i Import
0=180 to 270 =270 to 360
PF=0
PF Lag PF Lead
(Power Factor Lagging) (Power Factor Leading)
\{
- KVAR
Export KVARS

Figure 3-2 Polarity Indications Determining Power Factor
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4 Demand

Power utilities generally bill commercial customers based on
their energy consumption (in KWH) and on their peak-usage
levels, called peak demand in KW. Demand is a measure of
average power consumption over a fixed time period, typically
30 minutes. Peak demand is the highest demand level recorded
during the billing period.

Methods and intervals for measuring demand vary among
power utilities. Some common methods include thermal-aver-
aging, sliding-window, and fixed-interval techniques. The 4300
power meter performs sliding-window demand calculations.

4.1 Sliding-Window Demand

The sliding-window {or rolling-interval) method divides the
demand interval into subperiods, and measures it electronically
based on the average load level over the most recent set of
subperiods. Compared to the fixed-interval method, this method
has a faster response time.

The 4300 power meter has a “Demand Period” parameter (one
to 99 minutes) and a “# of DMD Periods” parameter (one to 15),
both of which you can program from the display module. The
“Demand Period” parameter represents the length of the utility’s
demand subperiod; the “# of DMD Periods” parameter repre-
sents the number of subperiods that make up the total demand
interval. For example, with a 6x5 minute (30 minutes total)
sliding-window method, demand equals the average power
consumption over the last six five-minute periods.

The sliding-window method used by the 4300 power meter
allows you to match virtually any type of sliding-window mea-
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surement method used by your utility (for example, 15x2, 6x5,
1x30). Using this method ensures that the meter's readings are
always as high or slightly higher than those of the utility.

4.2 Synchronizing Sliding-Window
Demand

You can synchronize the internally timed Demand Period of the
meter to the utility’s timing by performing a manual procedure
at the display module.

To synchronize the “Demand Period” parameter, first reset
either the “Demand Period” parameter or the “number of DMD
Periods” parameter to its present value. (Do not actually modify
it; just reset the parameter to its present value—for instance
from & back to 5). At the start of the utility’s Demand Period,
press both Cursor and Increment buttons simultaneously to
advance to the next parameter. This procedure resets the
meter's Demand Period clearing all sliding-window demand
measurements and synchronizes the meter to the power utility's
timing.

4.3 Resetting the Real-Time Demand
Parameters

To reset the KW Demand Max value, enter the Programming
mode and step through each parameter until “Reset Min/Max”
appears. Using the Increment key, choose Yes to reset this
value to 0. This action clears both the maximum KW demand
and the real-time accumulated demand.



5 Communications

The 4300 power meter is equipped with an RS-485 communi-
cations port, which enables it to exchange data over long
distances with amaster display/control station running compat-
ible software. This feature allows you to monitor or control (or
both depending on your software) a single meter or a number
of meters connected on a common network. You can also use
the RS-485 communications port to update the meter’s soft-
ware, as described in subsection 5.3.

Before connecting a meter to a supervisory device, set the
meter’s baud rate to that of the supervisory device. In addition,
set the Unit 1.D. for each meter to a unique value.

5.1 RS-485 Communications

Provided that each meter has a unique Unit ID, you can use RS-
485 communication to connect many remote meters to a
device running supervisory software. This software displays all
data normally displayed on the display module of each meter.

Using RS-485 communications allows you to monitor all meters
from a single master device. The distance for RS-485 commu-
nications is limited to 4000 feet, using 22-gauge, twisted-pair,
shielded cable. Figure 2-8 (on page 14) illustrates how to
connect the 4300 power meter within the RS-485 network. For
more information regarding the ACCESS™ RS-485 network
refer to Installing the ACCESS™ System (manual no. SG-6028).

5.2 Communication With Other
Systems

The 4300 power meter's communications protocol is described
in detail in the 4300 Power Meter SEAbus™ Protocol document.
This open protocol allows other systems to communicate with
the 4300 power meter via the meter's RS-485 port. To obtain
this document, contact your Siemens representative.

5.3 Updating Software Via The
Communications Port

As Siemens releases new versions of 4300 power meter
software, you wil be able to update your software via the
meter’s RS-485 port. You can update the software from a
directly connected monitoring and supervisory device. Refer to
your device’s user manual for instructions on downloading
device software.

Note: To update the meter's on-board software remotely,
Siemens recommends that you connect the meter to acommu-
nications bus during installation, even if you do not require
remote communications initially.
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6 Troubleshooting

This section presents a few problems you might encounter
during normal operation of the 4300 power meter. Some special
situations can cause the 4300 power meter to malfunction. This
section lists a number of their symptoms and explains how to
correct them.

If the display does not operate:

1. Check that the correct voltage is available to the power
supply (L and N connections on the terminal strip). The
required voltage depends on the meter’s power supply
option (120 VAC for the standard unit or 240 VAC for the
optional unit).

2. Check that the G terminal is properly grounded.

3. Check the cable connection between the display module
and the base module.

4. Turn the power off for 10 seconds, and turn it back on.

5. Check that the cable is the same one supplied with the
power meter. A standard RS-232 cable may cause equip-
ment damage.

If the voltage or current readings are incorrect:

1. Check that the voltage mode is properly set for the given
wiring.

Check that the voltage and current scales are properly set.
Make sure the G terminal is properly grounded.

Check the quality of the CTs and PTs being used.

Make the following voltage tests:

a) V1,V2, V3to G should be reasonably balanced, and
no greater than 347 VAC.

b) The G-to-switchgear earth ground should be O V.

6. Measure the current flowing into 111, 121, and 131. These
measurements should be proportional to the amps read-

O~ 0N
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ings on phases A, B, and C, where CT Primary + CT
Secondary x 111 = amps. Secondary phase A (similar for
phases B and C) Currents should be no greater than 5
amps AC.

Hazardous Voltage.
Will cause severe injury or death.

Turn power off and lock out supplying
device before working on this
equipment.

Ifthe KW or power factor readings are incorrect, but voltage and
current readings are correct:

1. Make sure that the phase relationship between the voltage
and current inputs is correct by comparing the wiring with
the appropriate wiring diagram.

If the RS-485 communication does not work:

1. Check that the baud rate of the supervisory device is the
same as that of the 4300 power meter.

2. Power down the 4300 power meter and the supervisory
device. Then power them up and try to establish commu-
nication.

3. Checkthatthe Unit 1D {address) of the 4300 power meter
is the same as the address assigned to it in the supervisory
device.



Appendix A Technical Specifications

The following tables contain technical specifications and input
ratings of the 4300 power meter.

Table A-1 4300 Power Meter Technical Specifications

Parameter Accuracy Resolution Range

Volts 0.5 % 0.1 % 0 - 999,999°

Amps 05 % 0.1% 0 - 9999

KW & KW Demand 10 % 0.1 % 0 - 999,099°

Power Factor | 20 % 1.0 % 1.0 -0.6,1.0 - 06

Notes:

1. Reads in K (.e. x 1,000) for readings over 9,999

2. ReadsinM (i.e. x 1,000,000) for readings over 9,999

Table A-2 Input Ratings

Voltage Inputs:

Current Inputs:

Power Supply:

Qperating
Temperature:

Humidity:

Storage Temperature:

Standard:

Overload withstand:

Input impedance:

Standard:

Qverload withstand:

Input impedance:

Burden:

Standard:

Optional:

Standard: 0°C to 50°C (32°F to

122°F) ambient air

-30°C to +70°C (-22°F to +158°F)

5 to 95 percent, non-condensing

120 to 347 VAC nominal full-scale input (programmable).

600 VAC continuous, 1500 VAC for 1 Sec

1 mega-ohm

5.000 amps AC nominal full-scale input

15 amps continuous, 300 amps for 1 second

0.002 ohm
0.05 VA

95 - 145 VAC /0.1 amps / 47 t0 66 Hz
190 - 290 VAC / 0.05 amps / 47 to 66 Hz
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Appendix B Mounting Dimensions

The following figures illustrate the mounting and mechanical
dimensions for the 4300 power meter’s display and base

modules.

Depth
1.00"
(25.4mm)

7.66"
(194.6mm)

I Y T : 450

Phase Function

Increment

Front View

A
3.38"
(85.9 mm)
Y
Existing ANS! C39.1 Display Cable Connector
panel cutout Minimum required panel cutout

(meter replacement)

Rear View

(114.3mm)

Four #10/32 Mounting Studs
0.625" (16mm) in length
Drill four mounting holes
0.2" (5mm) diameter

Figure B-1 Mounting and Mechanical Dimensions for the 4300 Power Meter's Display Module
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Appendix B Mounting Dimensions

Mounting Hole Slots
0.25" (6.4 mm) width
to fit #10 or #12 bolt

N\

o

Mounting Holes
center-to-center
7.67" (194.8 mm)

Overall Depth | 4300 Power Meter

2.63" (66.8 mm
Model:

sert umver: [

Power Supply:  95-145VAC/0.1 Amp./47-66Hz
Option*: 190-290VAC/0.05Amp./47-66Hz
Voltage Inputs:  120/277/347 VAC Nominal
Current Inputs:  5Amp. AC, 30V Maximum
*Option- Refer to Model # Listed above

Max Dielectric Test 1000 V- 1 Min 1500 V- 1Sec

4— Display Cable
A WARNING BUSE el ]

the requirements in part 15 of
FCC rules for a class A
computing device. Operation
of this equipment in &
residential area may cause
unacceptable interference to
radio and TV reception
requiring the operator to take
Hazardous Voltage. whatever steps are necessary
to correct the interference.

Overall Height
8.12" (206.3 mm)

Current Inputs

Can cause scvere injury or
death

More than one lve circut
Disconnect all ve cireuits
before servicing,

A
\/

Mounting Holes
center-to-center
5.00" (127.0 mm)

Overall Chassis Width
5.70" (144.8 mm)

A
A

A

\{

Overall Mounting Width
(Including Display Cable)
8.70" (221.0 mm)

Figure B-2 Mounting and Mechanical Dimensions for the 4300 Power Meter's Base Module
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Appendix C Ordering Information

The following table contains ordering information for the 4300
power meter. A product name and catalog number is provided

for ordering convenience.

Product Name

Catalog Number

4300 power meter version 120 VAC

4300DC-120VAC

4300 power meter version 240 VAC

4300DC-240VAC

The 4300 power meter comes with a 6-foot display cable.
Cables measuring up to 10 feet can be special ordered by

contacting you Siemens representative.

30
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Warranty and Registration

Warranty

Company warrants that on the date of shipment to Purchaser
the goods will be of the kind and quality described herein,
merchantable, and free of defects in workmanship and material.

[fwithin one year from date of initial operation, but not more than
eighteen months from date of shipment by Company, of any
itern of the goods, Purchaser discovers that such item was not
as warranted above and promptly notifies Company in writing
thereof, Company shall remedy such defect by, at Company’s
option, adjustment, repair or replacement of the item and any
affected part of the goods. Purchaser shall assume all respon-
sibility and expense for removal, reinstallation and freight in
connection with the foregoing remedy. The same obligations
and conditions shall extend to replacement items furnished by
Company hereunder. Company shall have the right of disposal
of items replaced by it. Purchaser shall grant Company access
to the goods at all reasonable times in order for Company to
determine any defect in the goods. In the event that adjustment,
repair or replacement does not remedy the defect, the Com-
pany and Purchaser shall negotiate in good faith an equitable
adjustment in the contract price.

The Company’s responsibility does not extend to any item of the
goods which has not been manufactured and sold by Com-
pany. Such item shall be covered only by the express warranty,
if any, of the manufacturer thereof. The Company and its
suppliers shall also have no responsibility if the goods have been
improperly stored, handled or installed. If the goods have not

been operated or maintained according to their ratings or
according to instructions in Company or supplier furnished
manuals, or if unauthorized repairs or modifications have been
made to the goods.

THIS WARRANTY IS EXPRESSLY IN LIEU OF ALL OTHER
WARRANTIES (EXCEPT TITLE). INCLUDING BUT NOT LIM-
[TED TO IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, AND CONSTITUTES THE ONLY WARRANTY OF
COMPANY WITH RESPECT TO THE GOODS.

The foregoing states Purchaser’s exclusive remedy against
Company and its suppliers for any defect in the goods or for
failure of the goods to be as warranted, whether Purchaser’s
remedy is based on contract, warranty, failure of such remedy
to achieve its essential purpose, tort (including negligence),
strict liability, indemnity or any other legal theory, and whether
arising out of warranties, representations, instructions, installa-
tion or defects from any cause.

Registration

Siemens customer service personnel records your warranty
date as the date of energization. This allows Siemens to add you
to our mailing list, to keep you up to date on the latest product
software releases, and new feature offerings.

Your comments and suggestions for product improvement and
feature additions are welcome.
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Problem Report for ACCESS Systems and Devices
h

If you have a problem with Siemens ACCESS systems or devices, please make a copy of this two-page form
and fill it out. Then contact your Siemens representative to report the problem. (If you have an emergency,

call 1-800-241-4453.)

Customer Information

Job-site contact
Company's name
Job site or location where equipment is installed

Siemens sales order number

Siemens manufacturing order number (from
manufacturing drawing)
Date problem occurred
Contact's phone number
Contact's fax number

Device Information

If you are experiencing a problem with a specific
device, please provide the following information
from the device's label(s):

Device type
Model (or catalog number) number
Part number

Serial number

Hardware version

Software version

Device options

Problem-Specific Information

1. Please provide a brief, general description of any
performance problems with the system or any
devices.

2. Does the system have any of the following super-
visory and monitoring devices? How many?

ACCESS Host PC

Power Monitor unit
Power Monitor PC units
Other (please specify)

oo

3. How many of the following ACCESS devices are
on the system?

3600 power meter
4300 power meter
4700 power meter
Static Trip IIIC trip unit
Static Trip IIICP trip unit
SCOR relay
SB breaker trip unit
Sensitrip il trip unit
SAMMS device

Isolated Multi-Drop converter
Multiplexer Translator
Other (please specify)

codooodoonoo

4. What type of electrical equipment is the system
or device installed on (switchgear, motor control
center, switchboard, etc.)?

Form AED 02-001-000-0992

Siemens Energy & Automation, Inc.
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5. If the problem is with a specific device, describe
its configuration; that is, describe its particular
operational settings and parameters. (Attach
additional sheet if necessary.)

6. List any error codes, error messages, or targets
that have been generated by the system or by
individual devices.

7. If the device is installed on an ACCESS system,
please provide a summary (or a copy) of any
Event Logs and System Diagnostic Logs. ___

8. Please provide any other information that you
think might help Siemens correct the problem
(such as information about the wiring, system
application, system load, operating environment,
or about the physical condition of the system or
devices).

To be completed by Siemens personnel
Initial Problem Report completed by

Division or department name
Phone number
Problem report reviewed by
Review date
Sales engineer
Problem referred to
Date problem referred
Problem Report tracking number
Problem classification code

Corrective action taken

Upon completing this form, please forward a copy to:

Siemens Energy & Automation, Inc.
Electrical Apparatus Division
Customer Service Department
P. O. Box 29503
Raleigh, North Carotina 27626-0503

Fax Number 919-365-2598




Siemens Energy

SI EM ENS & Automation, Inc.
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P.O. Box 29503 P
Raleigh, NC 27626-0503.
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A DANGER

Hazardous voltages and high-speed moving parts.

Will cause death, serious personal injury, or equipment
damage.

Always de-energize and ground equipment before maintenance.
Read and understand this instruction manual before using
equipment. Maintenance should be performed only by qualified
personnel. The use of unauthorized parts in the repair of the
equipment or tampering by unqualified personnel will result in
dangerous conditions that will cause severe personal injury or
equipment damage. Follow all safety instructions contained
herein.

IMPORTANT

The information contained herein is general in nature and not intended for
specific application purposes. It does not relieve the user of responsibility to
use sound practices in application, installation, operation, and maintenance
of the equipment purchased. Siemens reserves the right to make changes
at any time without notice or obligations. Should a conflict arise between the
general information contained in this publication and the contents of draw-
ings or supplementary material, or both, the latter shall take precedence.

QUALIFIED PERSON

For the purposes of this manual, a qualified person is one who is familiar
with the installation, construction, or operation of the equipment and the
hazards involved. In addition, this person has the following qualifications:

(@) is trained and authorized to de-energize, clear, ground, and tag cir-
cuits and equipment in accordance with established safety practices.

(b) is trained in the proper care and use of protective equipment such as
rubber gloves, hard hat, safety glasses or face shields, flash cloth-
ing,etc., in accordance with established safety procedures.

(c) is trained in rendering first aid.

NOTE

These instructions do not purport to cover all details or variations in equipment, nor to provide for every possible
contingency to be met in connection with installation, operation, or maintenance. Should further information be
desired or should particular problems arise which are not covered sufficiently for the purchaser’s purposes, the
matter should be referred to the local sales office.

The contents of the instruction manual shall not become part of or modify any prior or existing aggreement, com-
mitment or relationship. The sales contract contains the entire obligation of Siemens Energy & Automation, Inc.
The warranty contained in the contract between parties is the sole warranty of Siemens Energy & Automation, Inc.
Any statements contained herein do not Create new warranties or modify the existing warranty.
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1 Introduction

1 Introduction

The 4300 power meter is a microprocessor-based, three-
phase power meter that provides advanced features at an
affordable price.

The 4300 power meter is designed as an alternative to full-
featured digital instrumentation packages. It provides high
accuracy, high reliability, high transient surge, and hipot-with-
stand capabilities. Voltage and current measurements are
true rms, including harmonics.

The 4300 power meter replaces standard analog meters and
selector switches, and its unique two-module design simpli-
fies wiring and reduces installation time. This design makes
the meter ideally suited for economical metering on three-
phase industrial and commercial switchboards and switch-
gear.

A communications port lets you use the 4300 power meter

as a stand-alone power monitoring station or as one element
in a large energy-management network.

Display Module

Volts RMS Phase Amps BMS

1.1 Quick and Easy Installation

The 4300 power meter’s two-module design simplifies wiring
connections and reduces instaliation time. As illustrated in
Figure 1.1, the base module is equipped with a large, utility
approved, barrier-style terminal strip for reliable connections,
and the meter requires no transducers. You can connect cur-
rent transformers (CTs) to the meter directly {(via shorting
blocks), and no voltage transformers (VTs) are needed for
four-wire wye systems 347/600 V and below.

The meter's base module mounts directly to a switchgear
panel, and the display module mounts in ANSI C39.1 cut-
outs. This arrangement simplifies the replacement of existing
analog meters. A single plug-in cable connects the two mod-
ules, permitting you to mount the base module inside a
switchgear cabinet. (No switches or additional wiring is
required on the panel door) if you ever need to remove or
replace the display module, you can do so without shutting
down the meter.

Function

frictomant

Power ‘ RS
|

2
S
.
£
@
=
]
o
P>

Max Dielectric Test 100

€~ CopyLabi

Current Inputs

: RS-485 ‘

i

Base Module

Figure 1.1 4300 Power Meter Modules
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1 Introduction

1.2 Measurement Functions and Displays

As illustrated in Figure 1.1, the display module has a high-
visibility, 20-character, liquid crystal display (LCD). Operators
use its function buttons to display measured data, including
voltage, current, power function, all three voltage phases,
and all three current phases.

The 4300 power meter can be configured to operate in wye
(star), delta, or single-phase voltage modes. The meter is
equipped to monitor the following measurements:

* Line-to-neutral voltages (Van, Vbn, Vcn)
* Line-to-neutral average voltage (LNav)
* Line-to-line voltages (Vab, Vbc, Vca)

*  Line-to-line average voltage (LLav)

¢ Current on each phase (la, Ib, Ic)

*  Average current

* KW total for all phases

*  KWH total for all phases

e KVA total

*  KVAR total

* KW Demand

*  MAXKW Demand

*  PF (Power Factor)

*  Frequency

1.3 Local Programmability

You can easily program the metering parameters from the
display module. A listing of these parameters appears in
Table 4.1. You can also use a portable or remotely located
PC, with the proper software, to program setup data via the
meter's communications port. The 4300 power meter saves
all set-up data at power down, and all programming is pro-
tected by password.

1.4 Communications Compatibility

The 4300 power meter is equipped with an optically isolated,
RS-485 communications port for displaying data on a
remote supervisory device. Examples of this device include
the Power Monitor display and monitoring unit (a standard
personal computer running the Power Monitor PC communi-
cations and supervisory software) and Microsoft® Windows®
based Siemens SIEServe™ or WinPM™ software. These
supervisory devices and programs can communicate with
the 4300 power meter, allowing it to operate in the
ACCESS™ electrical distribution communications system.

The 4300 power meter can also communicate with a host
PC as part of the ACCESS system. The 4300 Power Meter
SEAbus Plus Protocol Reference Manual (Manual No.
SG6353-01) provides a comprehensive description of the
meter's communications protocol. This open protocol
enables other systems to gain access to the 4300 power
meter.

1.5 New Feature Upgrades Made Easy

The 4300 power meter is designed to maintain its position at
the forefront of developing technology through upward com-
patibility. An advanced system architecture supports simple
upgrades of the meter's on-board operating software.

If you connect the 4300 power meter to a supervisory device
that has software downloading capability, you can easily
install new features or performance enhancements via the
meter's communications port without interrupting electrical
service. Be sure to connect each 4300 power meter to a
local RS-485 communications bus during installation so that
you can upgrade the meter’s software without disconnecting
wires or removing the unit from its installation.

1.6 System Applications

The 4300 power meter is a state-of-the-art alternative to tra-
ditonal analog, electromechanical metering  devices.
Because of its unique measurement, display, and communi-
cations capabilities, the 4300 power meter can be used in
any of the following applications:

*  utility installations and substation metering

* industrial, office, and commercial buildings

* hospitals

e telephone exchanges

* factories and chemical process plants

¢ pulp mills and saw mills

* large stores, shopping centers, and hotels

® co-generation systems

* multi-user sites for allocation of electrical costs

* any other installation that uses significant amounts of
electrical energy

Siemens Energy & Automation, Inc.



2 Installation

2 Installation

2.1 Location

Mount the 4300 power meter in a dry, dirt-free environment,
away from heat sources and high electrical fields. The tem-
perature of the meter's operating environment should not
exceed 50°C (112°F) or fall below 0°C (32°F). Refer to speci-
fications in Appendix A.

The enclosure that the 4300 power meter is mounted in (typ-
ically a switchgear cabinet), should protect the device from
atmospheric contaminants such as oil, moisture, dust, and
corrosive vapors, or other harmful airborne substances.

The mounting enclosure should be positioned such that the
doors may be opened fully for easy access to the wiring to
the 4300 power meter display module, base module, and all
related components to allow for convenient troubleshooting.
When choosing the enclosure size, allow for extra space for
all wiring, intermediate terminal strips, shorting blocks, or any
other required components.

2.2 Mounting

Mount the display module of the 4300 power meter in a
switchgear panel for easy access and viewing. As illustrated
in Figure B.1 (Appendix B), the display module requires
four holes and one cutout that allows you to connect the dis-
play cable. The mounting studs and display connector for
the display module fit existing ANSI C39.1 panel cutouts.

As illustrated in Figure B.2, mount the base module of the
meter flush against any flat surface, using the four slots on its
mounting flange. Normally, you mount the base module
inside a switchgear cabinet. The position of the labeling on
the base module lets you mount the module against a wall,
with the terminal strip aligned vertically, but you can mount
the module in the position you find most convenient.

The distance between the mounting locations of the display
and base modules can be up to 10 feet (3.03 meters). The
interconnecting display cable supplied with the power meter
is six feet. Display cables are available in lengths up to 10
feet. Contact your Siemens representative for ordering infor-
mation.

Note: The display cable is not a standard RS-232
cable. Use only the cable supplied by Siemens with
the 4300 power meter. Using any other cable may
damage the meter.

2.3 Power Supply

The 4300 power meter is powered by a nominal 120 VAC a7
to 66 Hz) at 0.1 A. It can be powered from a dedicated fused
feed or from the voltage source it monitors, as long as that
source is a 120 VAC system. An optional 240 VAC (47 to
66 Hz) at 0.05 A power supply is available.

2.4 Wiring

Make electrical and communications connections for the
4300 power meter to the terminal strip located on the base
module. Figure B.2 illustrates the location of the terminal
strip on the base module.

Siemens Energy & Automation, Inc.

2.4.1 Electrical Connections

Use 12 AWG to 14 AWG wire for all electrical connections.
Use ring or spade terminals to simplify connection. Phasing
and polarity of the AC current and voltage inputs, and their
relationship, are critical for proper operation of the meter.

Proper electrical wiring for the following configurations are
illustrated in section 2.7 to section 2.9:

o Four-Wire Wye, Three-Element Direct Connection for
Systems of 120/208 VAC to 347/600 VAC (Figure 2.1)

o Four-Wire Wye, Three-Element Connection Using Three
VTs (Figure 2.2)
e Four-Wire Wye, 2 1/2-Element Connection Using Two

VTs, for Balanced Systems Above 347/600 VAC
(Figure 2.3)

e Three-Wire Wye, Three-Element Direct Connection for
Systems 120/208 VAC to 347/600 VAC (Figure 2.4)

e Three-Wire Delta, 2 1/2-Element Connection Using Two
VTs and Three CTs (Figure 2.5)

o Three-Wire Delta, 2 1/2-Element Connection Using
2 VTs and Two CTs (Figure 2.6)

o  Three-Wire Single-Phase, Two-Element Direct Connec-
tion (Figure 2.7)

2.4.2 Communications Connection

Make RS-485 communications connections with a 22 AWG,
shielded, twisted-pair cable. Siemens recommends Alpha
Wire Corporation part numbers 5121C or 55121. Refer to

Chapter 6 for detailed information on communications wir-

ing.

2.5 Voltage and Current Transformer

Selection
To properly monitor data with the 4300 power meter, you
must select the correct current transformers {CTs) and volt-
age transformers (VIs) if required. Metering accuracy
depends on the combined accuracies of the 4300 power
meter, the CTs, and the VTs (if used). The information you
need to properly select VTs and CTs, is discussed next.

2.5.1 VT Selection

Whether you need VTs to install the 4300 power meter in
your system depends on the voltage levels it monitors. You
can use the 4300 power meter for direct connection (without
VTs) in the following configurations:

o four-wire wye, direct connection for 120/208 VAC to
347/600 VAC systems

e three-wire wye, direct connection for 120/208 VAC to
347/600 VAC systems

e three-wire single-phase (350 VAC or less)
You must use VTs in the following configurations:

o four-wire wye systems over 347/600 VAC
e three-wire delta



2 Installation

You can also use the meter's inputs with VTs that have a
120 V secondary. If line-to-neutral (L-N) or line-to-line (L-L)
voltages exceed 347/600, you must use VTs. VTs scale
down the system L-N (wye) or L-L (delta) voltage to 120 V
full-scale. Select VTs as follows:

*  wye (star): VT primary rating is the system L-N voltage or
nearest higher standard size; VT secondary rating is
120 V.

* delta: VT primary rating is the system L-L voltage; VT
secondary rating is 120 V.

VT quality directly affects system accuracy. The VTs you use
must provide good linearity and must maintain the proper
phase relationship between voltage and current in order for
voltage, kW, and PF readings to be valid. Use instrument
Accuracy Class 1 or better,

A DANGER

Hazardous conditions.

VT secondary circuits are
capable of generating lethal
voltages and currents with
their primary circuit
energized.

Standard safety precautions
should be followed while
performing any installation or
service on the device (for
example, removing VT fuses, etc.)

2.5.2 CT Selection

The 4300 power meter uses CTs to sense the current in each
phase of the power feed. CT selection also affects metering
accuracy.

The 4300 power meter’s current-input rating is 5 A. Normally
you select a CT primary rating that equals the current rating
of the power-feed protection device; however, if peak antici-
pated load is much less than the system's rated capacity,
you can improve accuracy and resolution by selecting a
lower rated CT. In this case, CT size should equal the maxi-
mum expected peak current plus 25%, and rounded to the
nearest standard CT size.

Other factors can affect CT accuracy, too. For instance, long
cables can contribute to inaccuracy. To avoid this problem,
keep cables as short as possible, and make sure that the CT
burden rating exceeds the combined burden of the 4300
power meter (0.05 VA), plus cables, and other connected
devices. (Burden is the amount of load being fed by the CT,
measured in VA.)

A DANGER

Hazardous conditions.

CT secondary circuits are
capable of generating lethal
voltages and currents when
open circuited with their
primary circult energized.

Standard safety precautions
should be followed while
performing any installation or
service on the device

(for example, shorting the CT
secondaries, etc.)

Siemens Energy & Automation, Inc.



2 Installation

2.6 Connecting Ground Terminal

The G (ground) terminal of the 4300 power meter is both the
meter's measurement reference point and the chassis
ground connection for the meter. This lead must be con-
nected to earth ground. A good, low-impedance chassis
ground is essential for accurate measurement. Do not rely on
metal door hinges as a ground path.

A good, low impedance chassis ground connection is essen-
tial for accurate measurements and proper protection. It
should be made to the switchgear earth ground using a ded-
icated 14 AWG (2.7mm?) or larger wire to a point where there
will be no voltage error due to distribution voltage drops. Do
not rely on metal door hinges as a ground path. Ensure that
the screw has been tightened down securely onto the
ground wire.

— B!

A CAUTION

Interference.

Electrical noise and electrical
surges can interfere with the
power meter.

Connect the power meter's
ground terminal to the switchgear
earth ground with a 14 AWG

(or larger) wire.

Failure to ground the meter
adequately voids its warranty.

Siemens Energy & Automation, Inc.

2.7 Connecting Three-Phase Wye (Star)
Systems

In three-phase wye systems, the 4300 power meter senses
the line-to-earth ground voltage of each phase. If the power
system being monitored is a 120 VAC to 347 VAC system,
the meter’s inputs can be connected directly. Figure 2.1
ilustrates a three-phase, four-wire wye, 120/208 VAC to
347/600 VAC system with a three-element direct connec-
tion.

Figure 2.2 ilustrates a three-phase, four-wire wye, three-ele-
ment connection using three VTs. Figure 2.3 illustrates a
three-phase, four-wire wye, 2 1/2-element connection using
two VTs. (Use this connection for balanced systems only.)

When using VTs, wire both the VT primary and secondary in
a wye (star) configuration, and protect voltage sensing leads
at their sources with breakers or fuses. If the power rating of
the VTs exceeds 25 W, fuse the secondaries. Wiring must be
exactly as shown for correct operation.

Figure 2.4 illustrates a three-phase, three-wire wye, 120/
208 VAC to 347/600 VAC system with a three-element direct
connection. When the star point of a three-wire wye system
is grounded, the 4300 power meter can be directly con-
nected without VTs, provided that the voltages are within the
input range of the unit. For line-to-neutral (L-N) voltages over
347 VAC, use VTs.
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Volts mode is 4-wire wye (V MODE = 4W WYE 2PT)

Figure 2.1 Four-Wire Wye, Three-Element Direct Connection for Systems of 120/208 VAC to 347/600 VAG
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Ground Bus

Volts mode is 4-wire wye (V MODE = 4 WIRE WYE)

Line
4300 A B CN
Power Meter D Switchgear Ground Bus
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A7 G | &
% l ZomAsos | 120 VAC (240 VAC Optional)
L le+—u— 1
; V1 |
E mport
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._g CT
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" |12
H
£1121
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£il22
3
a
131
132 | ®
§ - ®_ SEAbus A7 Switchgear
Ground B
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Figure 2.2 Four-Wire Wye, Three-Element Connection Using Three VTs
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Figure 2.3 Four-Wire Wye, 2 1/2-Element Connection Using Two VTs, for Balanced Systems Above 347/600 VAC
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Figure 2.4 Three-Wire Wye, Three-Element Direct Connection for 120/208 VAC to 347/600 VAC Systems
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2.8 Connecting Three-Phase Delta Systems In these open configurations, connect the 4300 power meter
, . using Vs and either three or two CTs. Figure 2.5 and

When configured for ungrounded (floating) delta operation, Figure 2.6 illustrate deita connections using three and two

the 4300 power meter requires VTs and senses the line-to- CTs respectively.

line voltages between each of the phases.
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Power Meter j Switchgear Ground Bus
T Export
A7 G
§IN |[&—1+——— n
2 250 mA Slo Blo .
) 120 VAC (240 VAC Optional)
L [®4—— .
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111 —&- 3
2|12 ﬁ
2
£l21
= _
2122 | ®—
o
131
132 | &
gl SEAbus omitchgear
1 roun: us
2l + |&®O1—
2A Fuses VTs Fuses
iy ]
VAB
VTE
h%/\_/—.. /\/ ﬁ#

Switchgear
/; 7 Ground Bus Load

Volts mode is 3-wire delta (Vv MODE = 3 WIRE DELTA)

Figure 2.5 Three-Wire Delta, 2 1/2-Element Connection Using Two VTs and Three CTs
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/77 Ground Bus

Volts mode single-phase (V MODE = SINGLE PHASE)
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Figure 2.6 Three-Wire Delta, 2 1/2-Element Connection Using 2 VTs and Two CTs

Siemens Energy & Automation, Inc.

11
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2.9 Connecting Single-Phase, Three-Wire
Systems

When wiring for single-phase systems, you must connect the
system’s two voltage phases (each 180° with respect to
each other) to the V1 and V2 inputs of the 4300 power
meter.

You must also connect the wiring from the outputs of the two
CTs to the meter's corresponding 111/112 and 121/122 input
pairs. This connection is illustrated in Figure 2.7.

Note: The V3 input and the 131/32 input pair are
not used for this wiring system and should be
grounded.

4300
Power Meter

250 mA Slo Blo

L [ ®O+——"—
V1
V2 | &®-
V3
111

Voltage Inputs| Power @

j Switchgear Ground Bus
G |®—
®—

120 VAC (240 VAC Optional)

Line
A B N

Export

Imponrt

CT
Shorting Block

112
121

122

Current Inputs

131
132

/f Switchgear
7 Ground Bus

SEAbus

2A Fuses

POOOO

RS-485

A Switchgear Ground Bus

Volts mode is single-phase (V MODE = SINGLE PHASE)

00

Load

Figure 2.7 Three-Wire Single-Phase, Two-Element Direct Connection

12

Siemens Energy & Automation, Inc.



2 Installation

2.10 Communications Connections

The 4300 power meter communicates with supervisory
devices using the RS-485 communications standard.
RS-485 connections are made to the meter’'s main terminal
strip, located on the base module. The wiring diagram for
RS-485 communications is illustrated in Figure 2.8.

Note: Wire the RS-485 port of every 4300 power
meter you install, and extend the wiring to a safely
accessible location. Field service of the meter,
including running diagnostics, testing, software
upgrades, and feature upgrades is performed via
the communications link.

isolated
Multi-Drop
Converter

e The Isolated Multi-Drop converter supports
four RS-485 busses.

« 4000 ft maximum cable length for per bus.

e Maximum 32 devices per bus; up to 128
devices.

« RS-485 Cable: 22 AWG shielded twisted-pair.

« Ground shield at one end only in each
segment of bus.

* Connect RS-485 + to +, and RS-485 - 1o -.

4300
Power Meter
#1

4300
Power Meter
#2

To Other Devices

Figure 2.8 RS-485 Communications Connection

Siemens Energy & Automation, Inc.
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2.10.1 Test Block Termination

Extend RS-485 communications wiring to an easily and
safely accessible location, and terminate the communica-
tions wiring at a test block. Because it simplifies field-testing
and diagnostics, terminating communications wiring at a test
block is always recommended, regardless of whether a com-
puter is used on the network.

2.10.2 Connecting to a Computer

To connect a computer to a network of 4300 power meters,
use a Siemens Isolated Multi-Drop converter, As illustrated in
Figure 2.8, the Isolated Multi-Drop converter (Siemens part
number 18-658-582-537) lets a computer’s RS-232 port
communicate with the 4300 power meter via the meter’s
RS-485 port.

™\

' A CAUTION

Equipment Damage.
Failure to use an appropriate
converter can cause
equipment damage.

Use an appropriate converter
when connecting a computer to
the power meter.

To install the converter, connect one end of an RS-232 cable
to the computer's RS-232 serial port and the other end to
the RS-232 port on the converter. Next, connect the con-
verter to the meter, using 22 AWG, shielded, twisted-pair
wire. Use the same kind of wire to daisy-chain additional
4300 power meters or other RS-485 devices in a network.
As explained in section 2.10.1, terminating the RS-485
cable at an intermediate test block simplifies local testing.

14 Siemens Energy & Automation, Inc.



3 Operator Interface

3 Operator Interface

The 4300 power meter operates in two modes: Display
mode and Programming mode. Display mode allows the
viewing of metered data. Programming mode allows access
to the 4300 power meter set-up parameters for either display
or configuration. The front panel operator interface of the
4300 power meter display module provides access to both
modes and performs all required operating functions.

The front panel uses two labeled buttons and an LCD. The
buttons and the LCD serve separate functions in each of the
two operating modes. The buttons control the information
shown on the display. The label below each button indicates
the button’s alternate function.

Refer to Figure 3.1 for an illustration of the 4300 power
meter display module front panel operator interface in Dis-
play mode.

3.1 Display Mode

In Display mode, the LCD uses four fields to display voltage,
phase, current, and power functions information.

Note: No more than five characters of the power
function value can appear simultaneously with volt-
age and current values; instead, the power function
field of the display appears blank. To display a
power function value of more than five characters,
press the Function button. Pressing the Function
button at this point disptays the power function on
the entire display, replacing the voltage, phase, and
current display. To display voltage, phase, and cur-
rent again, press the Phase button.

3.1.1 Phase Button

The Phase button selects the phase for which the voltage
and current values shall be displayed in the Volts, Phase, and
Amps fields of the LCD.

While in Display mode, press the Phase button repeatedly to
advance through the Phase button menu until you have
reached the desired parameter.

3.1.2 Phase Button Menu

The Phase button menu can display voltage and current
readings for

e line-to-neutral for each phase

e line-to-fine for each phase

e average for all phases

You can also display the readings for all three voltage phases
or all three current phases simultaneously.

Refer to Table 3.1 for definitions of abbreviations used to
display these readings.

The number of different readings available depends on the
Volts mode setting (Vv MODE parameter).

The next three examples show you the menus when Volts
mode is set to 4-WIRE WYE or 4W WYE 2.PT, 3-WIRE
DELTA, or SINGLE PHASE.

Phase
Volts Indicator  Amps Power Functions
LCD Display  4-digit 1-digit  4-digit 5-digit/8-character

SIEMFNS

Phase Amps RMS

Phase

Cursor

Incrament

Display Module Buttons

Figure 3.1 4300 Power Meter Display Module and Operating Buttons

Siemens Energy & Automation, Inc.
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3 Operator Interface

Volts mode set to 4-WIRE WYE or 4W WYE 2 PT:

1. While in Display mode, press the Phase button three
times. The meter displays each pair of line-to-neutral
volts and amps phase readings (A, B, C).

2. Press the Phase button once. The meter displays the
average for all line-to-neutral readings (L-N).

3. Press the Phase button three times. The meter displays
each pair of line-to-line volts (ab, bc, ca) and amps
phase readings.

4. Press the Phase button once. The meter displays the
average for all line-to-line volts and amps.

5. Press the Phase button once. The meter simultaneously
displays the readings for all three-phase, line-to-neutral
volts (A, B, C). (Power function values do not appear
because the entire display is used to display data for all
three phases.)

6. Press the Phase button once. The meter simultaneously
displays readings for all three-phase, line-to-line volts.
(ab, bc, ca). (Power function values do not appear
because the entire display is used to display data for all
three phases.)

7. Press the Phase button once. The meter simultaneously
displays readings for all three amps phases (A, B, C).
(Power function values do not appear because the
entire display displays all three phases of data.)

Volts mode set to 3-WIRE DELTA:

1. While in Display mode, press the Phase button three
times. The meter displays each pair of line-to-line volts
(@b, bc, ca) and amps phase readings.

2. Press the Phase button once. The meter displays the
average for all line-to-line volts and amps.

3. Press the Phase button once. The meter simultaneously
displays readings for all three-phase, line-to-line volts.
{(ab, bc, ca). (Power function values do not appear
because the entire display is used to display data for all
three phases.)

4. Press the Phase button once. The meter simultaneously
displays readings for all three amps phases (A, B, O).
{Power function values do not appear because the
entire display displays all three phases of data.)

Volts mode set to SINGLE PHASE:

1. From Display mode, press the Phase button twice. The
meter displays each phase of line-to-neutral voltage and
current phase readings (A, B).

2. Press the Phase button once. The meter displays the
average for both line-to-neutral readings (L-N).

16

3.1.3 Function Button

The Function button selects the power function to be dis-
played in the Power Functions field of the LCD next to the
Volts, Phase, and Amps fields.

While in Display mode, press the Function button repeatedly
to advance through the Function button menu until you have
reached the desired parameter.

After the display advances through all the functions, it loops
back to the first function.
3.1.4 Function Button Menu

The Function Button Menu displays the following power
function:

e KW

e KW total

¢  KVAR total
o KVAtotal

¢ Power Factor

*  Frequency

¢ KWH total

e KW Demand

¢ KW Demand Max.

Power function abbreviations and definitions are provided in
Table 3.1. The definitions also show which functions provide
individual phase readings, average-of-all-phases readings,
and totaled values for all phases. Functions that provide indi-
vidual phase readings and average-of-all-phases readings
indicate which reading is displayed by embedding the name
in the function label as follows:

¢ phase name (a, b, ¢, ab, bc, ca), for example, Vab
* average (av, LNav, LLav), for example, V(LN)

Some readings given in K units automatically change to M
units when values exceed 9999 K.

Under certain conditions, the meter cannot display power
function values simultaneously with the voltage, phase, and
current values. The power meter does not display power
functions in the following cases:

*  when viewing values for all three-phase voltages
{line-to-line or line-to-neutral)
¢ when viewing values for all three-phase currents

* when viewing a power function value that consists of
more than five characters

Use the Phase and Function buttons to re-display the Volts,
Amps, and Power Functions fields.

Siemens Energy & Automation, Inc.
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Table 3.1 Abbreviations used by the 4300 Power Meter in Display Mode

Abbreviations Used in Display for Phase Readings

Individual (line-to-neutral for volts), total = total of all phases.

Average of all phases (line-to-neutral for volts).

individual {line-to-line for volts).

Average of all phases (line-to-line for volts)* (asterisk) = sliding window dermand (that is, not thermal).

Abbreviations Used in Display for Power Functions

K

Total instantaneous real-power flow for all phases. A positive number (no sign) indicates real power in the forward direc-
tion (imported). A negative number (negative signed) indicates real power in the reverse direction (exported).

KEMR

Total reactive power.

KUA

Total apparent power.

EWATOT

Total accumulated real energy (total KW Hours} for all phases. This accumulated value increases when real power is
being imported, and decreases when real power is exported. Therefore, this value can be signed either positively (net
import) or negatively (net export). Note also that its value rolls over to (zero) at 1,999,999,999 KWH.

KL DMD

Total instantaneous real-power demand of all phases.

KW DMD HMAX

Maximum instantaneous real-power demand of all phases since the last reset.

HZ

Frequency, all phases, in Hertz.

PF

Power factor total of all phases. A leading PF (current leads voltage} indicated by the designation PF LEAD. A lagging
PF (current lags voltage) is indicated by the designation PF LAG.

Siemens Energy & Automation, Inc. 17
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3.2 Polarity of Power Readings

Figure 3.2 illustrates how the 4300 power meter interprets
and displays signed (positive or negative) values for power
imported or exported and for leading or lagging indicators of
power factor.

—

LINE —4

LOAD

< Export

sinduj Juaimy

>
s;nu| abejjop
4300 Power Meter

Import »

§80-SH

Import KVARS
+ KVAR
A
PF Lead PF Lag
(Power Factor Leading) (Power Factor Lagging)
PF=0
6=90 to 180 6=0 to 90
o 9=45
- KW PF=100% PF=100% + KW
Export « 7 Import
=180 to 270 6=270 to 360
PF=0
PF Lag ) PF Lead
(Power Factor Lagging) (Power Factor Leading)
v
- KVAR
Export KVARS

Figure 3.2 Polarity Indications Determining Power Factor
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3.3 Programming Mode

After installing the 4300 power meter, you must program it
specifically for your system. You use the power meter’s Pro-
gramming mode to gain access to its set-up parameters. In
Programming mode, the LCD displays all setup parameter
information.

Enter Programming mode by pressing and holding down the
Phase and Function buttons simultaneously for two to three
seconds until the LCD displays PROGRAMMING MODE.

Return to Display mode by pressing the Phase and Function
buttons again.

In Programming mode, the front panel buttons assume new
programming functions. The label below each button indi-
cates its alternate function. For example, the Function button
used in Display mode changes to the Increment button in
Programming mode.

3.3.1

The Cursor and Increment buttons change the value of the
displayed parameter.

Cursor and Increment Buttons

Press the Cursor button to move the cursor left one digit
(cursor wraps around if necessary).

4300
[ PROGRAMMING MODE |

Volts AMS Phase  Amps RMS Pawer Functions

Increl

Cursor
\
/ f — A

Figure 3.3 Entering Programming Mode

Siemens Energy & Automation, Inc.

Press the Increment button to increase the value of the digit
where the cursor resides. For parameters that have YES or
NO values, pressing the Increment button toggles a value to
either YES or NO.

Other parameters, such as BAUD RATE, have several values
available. Press the Increment or Decrement button to scroll
through the values.

Note: To scroll through each setup parameter,
press the Cursor and Increment buttons simulta-
neously, then release them quickly. if you hold down
the buttons for fonger than two seconds, the meter
switches to Display mode. Refer to Figure 3.3.

if you pass a parameter by mistake, continue to
press and then quickly release both the Cursor and
Increment buttons at the same time until the
desired parameter appears again. Refer to

Figure 3.3.

Local programming and all programmable operating param-
eters are described in the next chapter.

e To enter or leave
Programming mode,
press both buttons > 2 sec.

e  To scroll through parameters,
press both quickly.

19



3 Operator Interface

20

Siemens Energy & Automation, Inc.



4 Local Programming

4 Local Programming

The process of supplying necessary information to the 4300
power meter from the front panel is known as local program-
ming. This chapter covers programming the power meter
locally.

41 StartUp

After you have installed the 4300 power meter and checked
the wiring, start up the unit by connecting its power wires to
the L and N leads on the 120 VAC control power source and
the G lead to the equipment ground bus. Connect the
240 VAC version to a 240 VAC control power source only.
The 240 VAC version does not function if connected to a
120 VAC source.

' A CAUTION

Equipment damage.
Connecting a 120 VAC power
meter version to a 240 VAC
control power source can
damage your equipment.

Connect your 120 VAC power
meter version to a 120 VAC
power source only.

On startup, the 4300 power meter enters Display mode
showing values in the Volts, Phase, Amps, and Power Func-
tions fields of the front panel LCD (refer to Chapter 3,
Figure 3.1). The values that initially appear on the LCD are
usually incorrect because the power meter has not yet been
programmed for a live system.

4.2 Password Protection

A password should be used to prevent any accidental or
unauthorized parameter changes. While power meter infor-
mation can be accessed for display without a password,
changes to parameter settings require a user password. At
shipping, the 4300 power meter password is set to O (zero).

Siemens Energy & Automation, Inc.

4.2.1

In Programming mode, press and release the Cursor and
Increment buttons simultaneously until the PASSWORD
parameter appears. It is the first parameter in Programming
mode. Enter the password using the Increment button to
increase by one the digit or character over the cursor. Use
the Cursor button to move the cursor to the left by one
place.

Entering the Password

4.2.2 Changing the Password

In Programming mode, press and release the Cursor and
Increment buttons simultaneously until the PASSWORD
parameter appears. Enter the old password using the Cursor
and Increment buttons as described in the previous para-
graph.

To change the password, again press and release the Cur-
sor and Increment buttons simultaneously until the PASS-
WORD parameter appears. Now enter the new password
using the Increment button to increase by one the digit or
character over the cursor. Use the Cursor button to move the
cursor to the left by one place (four-digits maximum). Return
to Display mode to complete the process.

If you lose or forget your password, contact Siemens cus-
tomer service.

4.3 CT Primary Rating

Set the CT PRIMARY parameter to the primary rating of the
CTs being used only if the CTs are rated for a 5 A, full-scale
output. If the CTs are not rated for these output levels, con-
tact a Siemens factory representative for assistance.

4.4 Voltage Inputs

You can connect the 4300 power meter’s voltage inputs
either directly to the phase A, B, and C power lines or to volt-
age transformers (VTs).

You can connect the meter directly to four-wire wye systems
up to 347 VAC. Above this voltage level, you must use VTs.

4.4.1

If you connect the 4300 power meter directly to the power
lines, set the USING PT'S? parameter to NO. This setting
allows you to connect the meter directly to line-to-neutral
(wye) or line-to-line (delta), 120 to 347 VAC systems. The
meter automatically selects the appropriate scale.

Direct Connection

4.4.2 VT Connection

If you use VTs to connect to line-to-neutral (wye) or line-to-
line (delta) voltages higher than 347 VAC, set USING PT'S?
to YES. The meter then displays the PT PRIMARY and PT
SECONDARY parameters, which give the meter the VT volt-
age ratings and allow it to set its internal, full-scale input ref-
erences.

Set PT PRIMARY to the primary rating of the VIs you are
using. This setting should be equivalent to the line-to-neutral
or line-to-line voltages being measured by the meter.

Set PT SECONDARY to the secondary rating of the VTs you
are using. The maximum secondary voltage you can use is
347 VAC.
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4.5 Volts Mode

Options for setting Volts mode comprise three-wire wye,
four-wire wye, three-wire delta, and single-phase systems.
Set Volts mode to match your system according to the fol-
lowing guidelines:

* If your system is balanced four-wire wye using only two
VTs, set Volts mode to 4W WYE 2PT.

* If your system is four-wire wye and is either direct con-
nect or using three VTs, set Volts mode to 4 WIRE WYE.

e If your system is three-wire wye, set Volts mode to
4 WIRE WYE.

* If your system is three-wire delta, set Volts mode to 3
WIRE DELTA.

* If your system is three-wire single-phase, set Volts mode
to SINGLE PHASE.

Note: If you set Volts mode to 4W WYE 2PT, the
meter will measure power accurately only if the volt-
ages are balanced.

The 4300 power meter also offers a demo mode (VMODE =
DEMO) parameter that you can use to demonstrate the
meter’s ability to display and communicate data, without
connecting to a real power system. Specifically, you can dis-
play and communicate voltage, current, and power function
values based on the input scales you have programmed
through the display module or communications port.

4.6 Communications

The UNIT ID and BAUD RATE parameters are communica-
tions parameters. Each 4300 power meter on an RS-485
communications network must have a unigue Unit ID in the
range 1 to 254. If you use a remotely located communica-
tions device to communicate with a meter, set the baud rate
of the meter to match the baud rate of its supervisory device
and all other devices on the network.

4.7 Clear and Reset

The RESET MIN/MAX function clears and resets the KWH
DMD* MAX value to zero. Choose either YES or NO using
the Increment button while in Programming mode. The
CLEAR ALL HOURS? function resets the KW HOURS read-
ings to O (zero). Choose either YES or NO using the Incre-
ment button while in Programming mode.
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4.8 Demand Periods

The DEMAND PERIOD parameter sets the length of demand
subperiods to be used in calculating optional demand val-
ues. You can set the number of demand subperiods with the
# OF DMD PERIODS parameter. Refer to Chapter 5 for
more details and demand measurements.

4.9 Display Contrast

The CONTRAST/ANGLE function allows you to adjust the
contrast of the display module’s LCD for optimum readability
at any vertical viewing angle. To adjust the LCD, press the
Increment button to change the contrast level of the display
in preset steps, and adjust the level until you achieve the best
readability for a given installation.

4.10 Diagnostic Mode
Diagnostic mode is a special mode that is only used to

* check the present software version when planning to
upgrade the power meter

¢ when equipment failure is suspected

Diagnostic mode is only displayed if the DIAGNOSTIC
MODE? parameter is set to YES. Pressing the Cursor and
Increment buttons simultaneously advances through the
parameters.

4.10.1 Version Check

The 4300 power meter has been designed to easily upgrade
meters already in service. New features can be added to the
meter using a simple software upgrade that loads a new
operating program into the power meter.

The SOFTWARE VER and REV DATE parameters indicate
which version of software is currently installed.

4.10.2 System Status

The CHECKSUM parameter provides a pass or fail value.
The STATUS FLAGS parameters indicate the status of the
internal system and reset the status flag.

If you encounter a problem with the meter and suspect the
problem is due to a device failure, contact Siemens immedi-
ately. A Siemens representative may ask you to check the
values of the diagnostic parameters to help determine the
source of the problem.

A summary of all programmable operating parameters and

the special diagnostic parameters are provided on the next
page in Table 4.1 and Table 4.2.

Siemens Energy & Automation, Inc.



4 Local Programming

Table 4.1 Programmable Operating Parameters

Parameter

Description

Range

PASEWORD

Must be entered correctly to allow you to change the value of any setup param-
eter(s) or to allow you to clear/reset any function.

Up to four-digit number

UZING PT'2

Selecting NO indicates that meter voitage inputs are being connected directly to
the power lines, without PTs. Selecting YES indicates PTs are being used.

NO (direct connection)
YES (input from PTs)

CT FRIMARTY

BT PRIMARY = Set to PT primary voltage rating. This parameter only appears when USING 010 999,999 V
PT’S? parameter has been set to YES.

PT SECONDARY = Set to PT secondary voltage rating. This parameter only appears when USING | 0to 347 V
PT'S? parameter has been set to YES.
Sets full scale AC input current for A, B, C phases (CT primary current rating). 0to 32,000 A

Sets Volts mode for correct power system programming. Demo mode provides

4-WIRE WYE, 4W WYE 2 PT,

RESET MINAMAXRT

14 MODE =
preset values for all measurements based on input scales—use for demonstra- | 3-WIRE DELTA, SINGLE
tion purposes only. PHASE, DEMO

UMIT ID= Sets communications SEAbus address for each 4300 power meter. 110254

EAUD RATE= Baud rate at which the power meter transmits and receives information via 300, 1200, 2400, 4800,
communications. 9600, 19200

CLEAR ALL HOURS? Selecting YES sets the KW HOURS (import and export) readings to 0 (zero). NO, YES
Selecting YES resets KW DMD MAX. NO, YES

DEMAND FERIQOD=

Sets length of the demand subperiod to be used in calculating optional demand
values. See Chapter 5, Demand Measurements.

1 to 99 (minutes)

# OF DHMD PERIODS

Sets the number of demand subperiods to be averaged in calculating the sliding
window demand values. See Chapter 5, Demand Measurements.

1 to 15 (periods)

COMTRASTA/ANGLE

Press increment to adjust contrast of the LCD display.

(Contrast changes)

ODIAGNOSTIC MODE?

Setting the parameter to YES allows access to the DIAGNOSTIC MODE param-
eter.

NO (bypass diagnostic)
YES (gain access)

Table 4.2 Diagnostic Parameters (displayed only if set to DIAGNOSTIC MODE? YES)

Parameter

Description

Range

ZERIAL HUMEBER:

Allows you to view the 4300 power meter's factory-set serial number.

five-digit number

FIRMWARE &MH

This parameter indicates the present version of firmware operating in the meter.

four-digit number

REV DATE

Revision date of the operating software in the 4300 power meter.

day/mo/yr format

CHECKZUH

Checksum value in program memory. Indicates PASS or FAIL.

six-character hexadecimal
number

ETATUE FLAGS:

Indicates status of various internal systems. Normally reads O (zero). If other
than zero, contact your Siemens representative.

six character hexadecimal
number

CLEAR STATUE?

Clears STATUS FLAGS: field to zero.

YES or NO

Siemens Energy & Automation, Inc.
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4 Local Programming

4.11 Programming Example *  enter your password

The programming example in Figure 4.1 is a step-by-step  ®  set the VT PRIMARY parameter to 480 V
guide to programming the meter from the display module. e continue through the parameters
The example shows you how to

e return to Display mode.

Press these buttons: Display reads:

Function

1 Phase

Cursor Increment

Press and hold down both buttons to enter programming mode.

Function

2 Phase

Cursor Increment

Press and quickly release both buttons.

Function

w

Increment

Press the Increment button once to display 0 (zero), the default password..

4 Function

Cursor Increment

Press and quickly release both buttons to advance to the next menu.

5 Function

Increment

Press the Increment button once to toggie to Yes..

Figure 4.1 Programming Example
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4 Local Programming

Press these buttons: Dispiay reads:
6 Phase Function
Cursor Increment

Press and quickly release both buttons to advance to the next menu.

7 : Function

Increment

Press the increment button nine times to set the rightmost digit to 0 (zero).

8 Phase

Cursor

Press Cursor to move to the next digit.

9 Function

Increment

Press the increment button eight times to set the second digit to 8.

1 O Phase

Cursor

Press Cursor to move to the next digit.

1 1 r ' Function

Increment

Press the increment button four times to set the leftmost digit to 4.

12 Continue to enter the other parameter in the same manner. Press both
buttons to advance to the next parameter. Press Increment to increment
a particular digit or selection. Press Cursor to move the cursor to the left.

13

Cursor Increment

Press and hold down both buttons to return to display mode.

Figure 4.1 (continued) Programming Example

Siemens Energy & Automation, Inc. 25
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B Demand Measurements

5 Demand Measurements

Power utilities generally bill commercial customers based on
their energy consumption (in KWH) and on their peak-usage
levels, called peak demand in KW. Demand is a measure of
average power consumption over a fixed time period, typi-
cally 30 minutes. Peak demand is the highest demand level
recorded during the billing period.

Methods and intervals for measuring demand vary among
power utilities. Some common methods include thermal-
averaging, sliding-window, and fixed-interval techniques. The
4300 power meter performs sliding-window demand calcu-
lations.

5.1 Sliding-Window Demand

The sliding-window (or rolling-interval) method divides the
demand interval into subperiods, and measures it electroni-
cally based on the average load level over the most recent
set of subperiods. Compared to the fixed-interval method,
this method has a faster response time.

The 4300 power meter has a DEMAND PERIOD parameter
(one to 99 minutes) and a # OF DMD PERIODS parameter
(one to 15), both of which you can program from the display
module. The DEMAND PERIOD parameter represents the
length of the utility’s demand subperiod; the # OF DMD
PERIODS parameter represents the number of subperiods
that make up the total demand interval. For example, with a
6x56 minute (30 minutes total) sliding-window method,
demand equals the average power consumption over the
last six five-minute periods.

Siemens Energy & Automation, Inc.

The sliding-window method used by the 4300 power meter
allows you to match virtually any type of sliding-window mea-
surement method used by your utility (for example, 15x2,
6x5, 1x30). Using this method ensures that the meter’s read-
ings are always as high or slightly higher than those of the
utility.

5.2 Synchronizing Sliding-Window Demand

You can synchronize the internally timed Demand Period of
the meter to the utility’s timing by performing a manual pro-
cedure at the display module.

To synchronize the DEMAND PERIOD parameter, first reset
either the DEMAND PERIOD parameter or the # OF DMD
PERIODS parameter to its present value. (Do not actually
modify it; just reset the parameter to its present value, for
instance from 5 back to 5). At the start of the utility's Demand
Period, press both Cursor and Increment buttons simulta-
neously to advance to the next parameter. This procedure
resets the meter’s Demand Period clearing all sliding-window
demand measurements and synchronizes the meter to the
power utility’s timing.

5.3 Resetting the Real-Time Demand
Parameters

To reset the KW DEMAND MAX value, enter the Program-

ming mode and step through each parameter until RESET

MIN/MAX appears. Using the Increment key, choose Yes to

reset this value to O (zero). This action clears both the maxi-
mum kW demand and the real-time accumulated demand.
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6 Communications

6 Communications

The 4300 power meter is equipped with an RS-485 commu-
nications port, which enables it to exchange data over long
distances with a supervisory display/control station running
compatible software. This feature allows you to monitor or
control (or both depending on your software) a single meter
or a number of meters connected on a common network.
You can use the RS-485 communications port to program
your device remotely (local programming is covered in
Chapter 4) and update the meter’s software, as described in
section 6.3.

Before connecting a meter to a supervisory device, set the
meter’s baud rate to that of the supervisory device. In addi-
tion, set the Unit ID for each meter to a unique value.

6.1 Connecting to an RS-485 Network

Provided that each meter has a unique Unit ID, you can use
RS-485 communication to connect many remote meters to a
device running supervisory software. This software displays
all data normally displayed on the display module of each
meter.

Using RS-485 communications allows you to monitor all
meters from a single supervisory device. The distance for
RS-485 communications is limited to 4000 feet, using
22 AWG, twisted-pair, shielded cable.

Siemens Energy & Automation, Inc.

Chapter 2, Figure 2.8 illustrates how to connect the 4300
power meter within the RS-485 network. For more informa-
tion regarding the ACCESS RS-485 network refer to the
ACCESS Systems Installation Guide (Manual No.
SG6028-01).

6.2 Using Other Systems

The 4300 power meter's communications protocol is
described in detail in the 4300 Power Meter SEAbus Proto-
col Reference Manual (Manual No. SG6353-00). This open
protocol allows other systems to communicate with the 4300
power meter via the meter's RS-485 port. To obtain this
manual, contact Siemens customer service.

6.3 Updating Software

As Siemens releases new versions of 4300 power meter
software, you will be able to update your software via the
meter's RS-485 port. You can update the software from a
directly connected monitoring and supervisory device. Refer
to your device's operator manual for instructions on down-
loading device software.

Note: To update the meter's on-board software
remotely, Siemens recommends that you connect
the meter to a communications bus during installa-
tion, even if you do not require remote communica-
tions initially.
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7 Validation

7.1 Maintenance

The 4300 power meter has a battery-backed, nonvolatile
memory. Other than battery replacement, the meter needs
no regular maintenance. The life expectancy of the battery is
seventy years at 50°C, 28 years at 60°C, and 11 years at
70°C.

If the meter operates at less than 50°C for 60% of the time,
less than 60°C for 90% of the time, and less than 70°C for
100% of the time, the life expectancy of the battery is 35
years. If the meter operates in an environment where temper-
atures regularly exceed 60°C, replace the battery every ten
years.

For a replacement battery, contact Siemens customer
service.

Siemens Energy & Automation, Inc.

7.2 Calibration

Siemens calibrates all 4300 power meters at the factory.
Because it contains no mechanical parts, the 4300 power
meter should not need calibrating while operating in the field.
If your 4300 power meter needs recalibration, contact
Siemens customer service.

7.3 Field Service

The 4300 power meter is not designed for servicing in the
field. If a meter fails, replace it with a new one. To remove the
meter, use a CT shorting block to disconnect the meter’s
current inputs, without open-circuiting the CTs. Wire the
shorting block so that protective relaying is not affected.
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8 Troubleshooting

8 Troubleshooting

If you encounter problems during normal operation of the
4300 power meter, check the following list for symptoms and
explanations on how to correct this particular problem.

If the display does not operate:

3. Check that the correct voltage is available to the power
supply (L and N connections on the terminal strip). The
required voltage depends on the meter’s power supply
option (120 VAC for the standard unit or 240 VAC for the
optional unit).

4. Check that the G terminal is properly grounded.

5. Check the cable connection between the display mod-
ule and the base module.

6. Turn the power off for 10 seconds, and turn it back on.

7. Check that the cable is the same one supplied with the
power meter. A standard RS-232 cable may cause
equipment damage.

If the voltage or current readings are incorrect:

1. Check that the voltage mode is properly set for the
given wiring.

2. Check that the voltage and current scales are properly
set.

3. Make sure the G terminal is properly grounded.
4. Check the quality of the CTs and VTs being used.
5. Make the following voltage tests:

a. V1, V2, V3 to G should be reasonably balanced, and
no greater than 347 VAC.

b. The G-to-switchgear earth ground should be O V.

6. Measure the current flowing into 111, 121, and 131. These
measurements should be proportional to the amps
readings on phases A, B, and C, where CT Primary, CT
Secondary x 111 = amps. Secondary phase A (similar for
phases B and C) currents should be no greater than 5 A
AC.

Siemens Energy & Automation, Inc.

A DANGER

Hazardous Voltage.
Will cause severe injury or
death.

Turn the power off and lock out
supplying device before working
on this equipment.

If the KW or power factor readings are incorrect, but voltage
and current readings are correct:

Make sure that the phase relationship between the volt-
age and current inputs is correct by comparing the wir-
ing with the appropriate wiring diagram.

If the RS-485 communication does not work:

1. Check that the baud rate of the supervisory device is the
same as that of the 4300 power meter.

2. Power down the 4300 power meter and the supervisory
device. Then power them up and try to establish com-
munication.

3. Check that the Unit ID (address) of the 4300 power

meter is the same as the address assigned to it in the
supervisory device.
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Appendix A: Technical Specifications

A Technical Specifications

The following tables contain technical specifications and

input ratings of the 4300 power meter.

Table A.1 Technical Specifications

Parameter Accuracy Resolution Range

Volts 0.5% 0.1% 0t0 999,999 '
Amps 0.5% 0.1% 0 to 9999

KVA and KVAR 1.0% 0.1% 0t0 999,999 2

KW and KW Demand 1.0% 0.1% 0 to 999,999 2
Power Factor 2.0% 1.0% 0.6 to 1.0 lead or lag
1 Reads in K {that is, x 1,000) for readings over 9,999

2 Reads in M (that is, x 1,000,000) for readings over 9,999

Table A.2 Input Ratings

Voltage Inputs Standard:

120 to 347 VAC nominal full-scale inut {(programmable}

Overload withstand:

600 VAC continuous, 1500 VAC for 1 s

Input impedance

1 MQ

Current Inputs Standard:

5.000 A AC nominal full-scale input

Overload withstand:

15 A continuous, 300 Afor 1's

Input impedance: 0.002 @
Burden: 0.05 VA
Power Supply Standard: 95 to 145 VAC/0.1 A/A7 to 66 Hz
Optional 190 to 290 VAC/0.05 A/47 to 66 Hz
Operating Temperature Standard: 0°C to 50°C (32°F to +122°F) ambient air

Storage Temperature

30°C to +70°C {-22°F to +158°F)

Humidity

5 to 95%, non-condensing

Siemens Energy & Automation, Inc.
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Appendix B: Mounting Dimensions

B Mounting Dimensions

Figure B.1 and Figure B.2 illustrate the mounting and
mechanical dimensions for the 4300 power meter’s
display and base modules.

7.66"
(194.6mm)

Volts AMS Phase Amps RMS

Cursor crement

Front View

Phase Function .
i

4.50"
{114.3mm)

2.14" 3.38"

3.38"
(85.9 mm)

Existing ANSI C39.1 Display Cable Connector

(meter replacement)

Rear View

panel cutout Minimum required panel cutout

Standard DB-25
4—— Socket (female)
Connector

Four #10/32 Mounting Studs
0.625" (16mm) in length

Drill four mounting holes
0.2" (5mm) diameter

Figure B.1 4300 Display Module Dimensions
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Overall Mounting Width

P (including Cable Clearance)
e I 8 " Lad
(221.0 mm)
Minimum Clearance Overall Chassis Width
4—— for Display Cable —— 5.70" P»
3.00 (144.8 mm)

(76 mm)
Mounting Slots
Center-to-Center ————p»i
5.00"
(127.0 mm)
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— H option*: 190-200VAC/0.05Amp./47-66Hz o | V2 bs
H  vottage Inputs: 120/277/347 VAC Nominal g
] Gurrent Inputs: SAmp. AC, 30V Maximum o |v3 S| Mounting Slots .
~Option-Refer to Model # Listed above = c enter-to?Center Overall Height
Max Dielectric Test 1000 V- 1 Min 1500 V- 1 Sec 111 — Y 8.12"
1 i = .Y (206.3 mm)
4 Display Cable (194.8 mm)
This it i ith. I 1 2 :
s squipment complies wi
ZSWARNING | memmemennmsori ol | £ F—1p ~
] FOC rules for a class A a |j21 —
_ computing devica. Oparation £ 3|
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rasidential Araa may cause s |122 —
unaccaptable inorforanca to E I~
radio and TV recaption 8 — o
requiring the oparaior o take 131
Hazardous Vokage. whatever siaps ara necessary In
to correc! the intertarence. — "
Can causa covars injry o 0.44
o 132 o 1.4 mm) 1
Morsrar com e St | gares a3 psoman = (11.1 mm) 13x
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1.25"
(31.8 mm)
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2.63"
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Figure B.2 4300 Base Module Dimensions
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C Ordering Information

The following table contains ordering information for the
4300 power meter. A product name and catalog number is
provided for ordering convenience.

Table C.1 Ordering Information

Product Name Catalog Number

4300 power meter 120 VAC 4300DC-120VAC
4300 power meter 240 VAC 4300DC-240VAC

The 4300 power meter comes with a 6-foot display cable.
Cables measuring up to 10 feet can be special ordered by
contacting you Siemens representative.
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SI EM ENS Siemens Energy

& Automation, Inc.
Switchgear and Motor Control
Business

Customer Service

PO. Box 29503

Raleigh, NC 27626

ACCESS Systems Service Request Form

To report problems with Siemens ACCESS systems and devices, make a copy of this form,
complete it with as much information as you can, and contact your Siemens representative.
You can also fax this form to Siemens Customer Service at 919-365-2830.

For emergency service call 1-800-347-6659.

Customer Information
Job site location and contact:

Phone and fax number:
Siemens sales order number:
Siemens manufacturing order number (from drawing):

System Information
Describe the number and type of devices on your ACCESS system.

Field Devices

Quantity |Device Type Quantity |Device Type
4300 power meter SCOR relay
4700 power meter ISGS relay
4720 power meter 7SA, 7SJ, or 7UT relay
Static Trip NC trip unit Multiplexer Translator
Static Trip HICP trip unit Isolated Multi-Drop converter
Sensitrip 1l trip unit S7-1/0 device
SB breaker trip unit Pulse reading meter
SAMMS-LV device Other:
SAMMS-MV device Other:

Supervisory Devices and Software

Quantity |Product Quantity |Product
WinPM software Power Monitor Panel (PMP)
Host PC software PC32F power monitor
Power Monitor PC software Siemens PLC
SIEServe software Other hardware:
Other software: Other hardware:

Form: SG6004-01 0196 Siemens Energy & Automation, Inc.



Problem Description
Provide the following information on the affected device(s):

Device type:

Model or catalog number:

Part number: Serial number:
Hardware version: Software version:

Installed options:
Configuration information, including operational settings, parameters, wiring, type of system:

On what type of electrical equipment are the devices installed? (switchgear, motor control center,
switchboard, and so on):

Provide a brief description of the problem:

Indicate what error messages, if any, are generated by the device or supervisory software. Include
messages listed in the event log:

To be completed by Siemens

Received by: Date received:
Reviewed by: Date reviewed:
Sales engineer:

Problem report tracking number:
Problem classification code:

Corrective action:

Siemens Energy & Automation, Inc. Form SG6004-01 0196



SIEMENS

Warranty

Company warrants that on the date of shipment to Purchaser the goods will be of the kind and quality
described herein, merchantable, and free of defects in workmanship and material.

If within one year from date of initial operation, but not more than eighteen months from date of shipment by
Company, of any item of the goods, Purchaser discovers that such item was not as warranted above and
promptly notifies Company in writing thereof, Company shall remedy such defect by, at Company's option,
adjustment, repair or replacement of the item and any affected part of the goods. Purchaser shall assume all
responsibility and expense for removal, reinstallation and freight in connection with the foregoing remedy. The
same obligations and conditions shall extend to replacement items furnished by Company hereunder. Com-
pany shall have the right of disposal of items replaced by it. Purchaser shall grant Company access to the
goods at all reasonable times in order for Company to determine any defect in the goods. In the event that
adjustment, repair or replacement does not remedy the defect, the Company and Purchaser shall negotiate in
good faith an equitable adjustment in the contract price.

The Company's responsibility does not extend to any item of the goods which has not been manufactured
and sold by Company. Such item shall be covered only by the express warranty, if any, of the manufacturer
thereof. The Company and its suppliers shall also have no responsibility if the goods have been improperly
stored, handled, or installed; if the goods have not been operated or maintained according to their ratings or
according to instructions in Gompany or supplier furnished manuals; or if unauthorized repairs or modifica-
tions have been made to the goods.

THIS WARRANTY IS EXPRESSLY IN LIEU OF ALL OTHER WARRANTIES (EXCEPT TITLE). INCLUDING BUT
NOT LIMITED TO IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, AND CONSTITUTES THE
ONLY WARRANTY OF COMPANY WITH RESPECT TO THE GOODS.

The foregoing states Purchaser's exclusive remedy against Company and its suppliers for any defect in the
goods or for failure of the goods to be as warranted, whether Purchaser's remedy is based on contract, war-
ranty, failure of such remedy to achieve its essential purpose, tort (including negligence), strict liability, indem-
nity, or any other legal theory, and whether arising out of warranties, representations, instructions, installation
or defects from any cause.

Form: $G6024-00 0296 Siemens Energy & Automation, Inc.
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RS-485 29

S

selecting
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