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CHAPTER 1

AC POWER MEASUREMENT

The economics of electric power distribution networking dictate several configurations of AC power
transmission. The number of phases and voltage levels characterize these configurations.

1.1: Single Phase System

A single phase system is a basic two-wire system used in low power distribution applications, such as
residential communities or offices. Typically, the voltage is 120V AC. For higher power requirements,
such as small commercial facilities, the typical power configuration is two lines of 120V AC opposite in
phase (see Figure 1.1 B, below).

This system produces 120 volts from line to neutral for lighting and small appliance use. The line-to-line
voltage is 240V AC, used for higher loads such as water heaters, electric dryers, ranges and machinery.

— O lLine

A)
Single Phase
2 Wires

—O Neutral
Line 1

B)

Single Phase »———(7) Neutral

3 Wires

Line 2
Figure 1.1: Single Phase System: (A) Two-Wire, (B) Three-Wire

The power (W) in a single phase systemis: W =E-¢|*cos®
E = potential, | = current, and cos® = phase difference between the potential and the current.

Power in a 120/240V AC systemis: W =(E ., *l i1 *COSO) + (E | c5 * | ine2 * COSO)

Phase differential between the potential and the current results from a non-resistive load, either reactive
or capacitive.

Reactive power (VAR): The additional power consumed that does not produce any work but must be
delivered to the load: VAR=E-1-sin®. This is a measure of the inefficiency of the electrical system.

Apparent power (VA): The total power delivered to the load, and the vector sum of real power and
reactive power.
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. W W
Power Factor (PF): The ratio between real power and apparent power. PF = =

VA  JWw? + VAR?

Reactive
Apparent Power (VA) Power
(VAR)

Real Power (W)

Figure 1.2: Relationship between apparent, real
and reactive power

Ideal power distribution should have a PF of 1. This condition can be met only if no reactive power

loads exist. In real life applications, many loads are inductive loads. Often, corrective capacitors are
installed to correct Poor Power Factor (see Section 1.3).

1.2: Three-Phase System

A three-phase system delivers higher levels of power for industrial and commercial applications; the
three phases correspond to three potential lines. A 120° phase shift exists between the three potential
lines.

A typical configuration has either a Delta connection or a Wye connection (see Figure 1.3, below).

In a three-phase system, the voltage levels between the phases and the neutral are uniform and defined
by:
S N L

an — —bhn T

w
w
@

1) Delta
B

2) Wye

—cC
Figure 1.3: Three-Phase System: (1) Delta, (2) Wye
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Voltages between the phases vary depending on loading factors and the quality of distribution
transformers. The three-phase system is distributed in different voltage levels: 208V AC, 480V AC, 2400V
AC, 4160V AC, 6900V AC, 13800V AC, and so on.

Power measurement in a poly phase system is governed by Blondel's Theorem. Blondel's Theorem
states that in a power distribution network which has N conductors, the number of measurement elements
required to determine power is N-1. A typical configuration of poly phase system has either a Delta
connection or a Wye connection (see Figure 1.4, below).

A

1) Delta

C | YY)

A
2) Wye N

+ E |
CN C
C

Figure 1.4: Poly Phase System: (1) Delta, (2) Wye

1.3: Consumption, Demand and Poor Power Factor

CONSUMPTION: WH=WxT W =instantaneous power T = time in hours
The total electric energy usage over a time period is the consumption of WH.

Typically, the unit in which consumption is specified is the kilowatt-hour (KWH): one thousand watts
consumed over one hour. Utilities use the WH equation to determine the overall consumption in a billing
period.

DEMAND: Average energy consumed over a specified time interval. The utility determines the interval,
typically 15 or 30 minutes. The utility measures the maximum demand over a billing period. This
measurement exhibits a deviation from average consumption, causing the utility to provide generating
capacity to satisfy a high maximum consumption demand. The highest average demand is retained in the
metering system until the demand level is reset.

POOR POWER FACTOR: Results in reactive power consumption. Transferring reactive power over a
distribution network causes energy loss. To force consumers to correct their Power Factor, utilities
monitor reactive power consumption and penalize the user for Poor Power Factor.

& FElectro Industries/GaugeTech Doc # E104708 V.5.2 7



1.4: Waveform and Harmonics

Ideal power distribution has sinusoidal waveforms on voltages and currents. In real-life applications,
where inverters, computers, and motor controls are used, distorted waveforms are generated. These
distortions consist of harmonics of the fundamental frequency.

SINUSOIDAL WAVEFORM: Assin(m-t)
DISTORTED WAVEFORM: Aesin(met)+A; *sin(o, *t)+A, *sin(w, *t)+ A, esin(m, *t)+---

TOTAL HARMONIC DISTORTION (THD):

RMS of Total Harmonic Distortion Signal
RMS of the Fundamenta | Signal

% of THD = x 100

HARMONIC DISTORTION: A destructive force in power distribution systems. It creates safety problems,
shortens the life span of distribution transformers, and interferes with the operation of electronic devices.
The DMMS 300+ and DMMS 350 monitor the harmonic distortion to the 31st harmonic. A waveform
capture of distorted waveform is also available.
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CHAPTER 2

MECHANICAL INSTALLATION

2.1: Explanation of Symbols:

e @ >

CAUTION, RISK OF DANGER. DOCUMENTATION MUST BE CONSULTED IN ALL
CASES WHERE THIS SYMBOL IS MARKED.

CAUTION, RISK OF ELECTRIC SHOCK.

PROTECTIVE CONDUCTOR TERMINAL.

ALTERNATING CURRENT.
BOTH DIRECT AND ALTERNATING CURRENT.

DIRECT CURRENT.

2.2: Mechanical Installation

METER NOTES:
e To clean the meter, wipe it with a clean, dry cloth.
e Meter’s environmental conditions:

Operating Temperature: -20°C to +70°C/-4.0°F to +158°F

Storage Temperature: -30°C to +80°C/-22°F to +176°F

Relative Humidity: 90% non-condensing

Ventilation requirement: Natural convection cooling is adequate. Allow unobstructed
airflow around the unit and monitor for a rise in temperature when the meter is installed in
an enclosed cabinet.

The meter has no specific protection against ingress of water.

The rating of this meter requires all input and output terminals to be connected
permanently: modification and maintenance of any kind should be performed only by
qualified personnel.

Rated Altitude: 2,000 meters maximum

These diagrams display the various possible mechanical installations and Communication Converter
installation. The various models use the same hookup and installation.
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Diagram 2.1: Standard installation

® ®
\ oLTY | AMPS| [Power /

4.375

0.890

sQ.

/—3 FOOT CABLE
sQ.

7

ki
/
' 2.45
2.425 /
(4) 8-32 SCREWS 0.714

5.00

/

Diagram 2.2: Installation with K-110 option for limited space conditions
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SIDE VIEW
FIRST PUT (16) PIN

(4) 8-32 SCREWS
/_ CONNECTOR TOGETHER.
[ b
F--0 [
— ﬂ
| D
| D
| b
| = p
— |— 0.80
(2) 8-32 SCREWS WILL
LINE UP WITH 2 PEMS
RECOMMENDED ON THE BACK PLATE.
CuTOUT
0.198 DIA. ) .
o ¢/___
] 0|0]|0[0]|0]D)]
1.6875 o)
£ [0)
3.375 o) @ z,)
[0)
o o—L o
1.6875 o
[0)
~— ] L
3.375 —J

BACK VIEW

Diagram 2.3: Standard cutout

Diagram 2.4: Optional Communication Converter or DC Output Module Installation
* Recommended wire gauge is 20 AWG for DC Output or RS485 options.
Note: Carefully line up the guide screw and 8 pin port connector to prevent pin breakage.
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CHAPTER 3
ELECTRICAL INSTALLATION

Please read the following sections carefully for important safety information regarding
installation and hookup of the meter.

= This meter is rated as “permanently installed equipment” and must be installed in non-accessible
areas only, e.g. control panels, switchgear enclosures, etc.

= Installation of the meter must be performed only by qualified personnel who follow standard
safety precautions during all procedures. Those personnel should have appropriate training and
experience with high voltage devices. Appropriate safety gloves, safety glasses and protective
clothing are recommended.

= During normal operation of the meter, dangerous voltages flow through many parts of the meter,
including: Terminals and any connected CTs (Current Transformers) and PTs (Potential
Transformers), all /O Modules (Inputs and Outputs) and their circuits. All Primary and Secondary
circuits can, at times, produce lethal voltages and currents. Avoid contact with any current-
carrying surfaces.

= Do not use the meter for primary protection or in an energy-limiting capacity. The meter can only
be used as secondary protection. Do not use the meter for applications where failure of the
meter may cause harm or death. Do not use the meter for any application where there may be a
risk of fire.

= All meter terminals should be inaccessible after installation.

= Do not apply more than the maximum voltage the meter or any attached device can withstand.
Refer to meter and/or device labels and to the Specifications for all devices before applying
voltages. Do not HIPOT/Dielectric test any Outputs, Inputs or Communications terminals.

= EIG recommends the use of Shorting Blocks and Fuses for voltage leads and power supply to
prevent hazardous voltage conditions or damage to CTs, if the meter needs to be removed from
service. CT grounding is optional.

= The UL Measurement Category of the meter is Category lll, Pollution Degree Il.

= Refer to additional safety notes on the next page.

& Electro Industries/ GaugeTech Doc # E104708 V.5.2 13



NOTES:

= |F THE EQUIPMENT IS USED IN A MANNER NOT SPECIFIED BY THE MANUFACTURER,
THE PROTECTION PROVIDED BY THE EQUIPMENT MAY BE IMPAIRED.

THERE IS NO REQUIRED PREVENTIVE MAINTENANCE OR INSPECTION NECESSARY FOR
SAFETY. HOWEVER, ANY REPAIR OR MAINTENANCE SHOULD BE PERFORMED BY THE
FACTORY.

= DISCONNECT DEVICE: THE FOLLOWING PART IS CONSIDERED THE EQUIPMENT
DISCONNECTING DEVICE. A SWITCH OR CIRCUIT-BREAKER SHALL BE INCLUDED IN THE
END-USE EQUIPMENT OR BUILDING INSTALLATION. THE SWITCH SHALL BE IN CLOSE
PROXIMITY TO THEEQUIPMENT AND WITHIN EASY REACH OF THE OPERATOR. THE
SWITCH SHALLBE MARKED AS THE DISCONNECTING DEVICE FOR THE EQUIPMENT.

> B b

3.1.1: Measurement Inputs Rating:

UL Classification: Measurement Category lll, Pollution Degree IL.
Current Inputs: 10A max.

Voltage Inputsl: 150V L-N, 300V L-L

Frequency: (45 to 75) Hz

! Suffix - G extends the maximum direct voltage to 300V phase to neutral, 600 volt phase to phase.
Models with suffix - G are not UL rated.

3.2: Connecting the Current Circuit

Install the wiring for the current at 600V AC insulation as a minimum. The cable connector should be
rated for 6 Amps or greater and have a cross-sectional area of 16 AWG minimum.

Mount the current transformers (CTs) as close as possible to the meter for best accuracy. The following
table illustrates the maximum recommended distances for various CT sizes, assuming the connection is
via 16 AWG cable.

CT Size Maximum Distance (CT to Meter)
2.5VA 10 FEET
5.0 VA 15 FEET
7.5VA 30 FEET
10.0 VA 40 FEET
15.0 VA 60 FEET
30.0 VA 120 FEET
Table 3.1: CT Size and Maximum Distance
WARNING:

DO NOT leave secondary of the CT open when primary current is flowing. This causes high voltage that
will overheat the secondary of the CT. Use a shorting block on the secondary of the CT.
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3.3: CT Connection

When the meter is connected using the CTs, you must maintain the correct CT polarities. CT polarities
are dependent upon correct connections of CT leads, and upon the direction the CTs are facing when
clamped around conductors. The dot on the CT must face the line side; the corresponding secondary
connection must connect to the appropriate input on the meter. Failure to connect CTs properly results in
inaccurate power readings. If your meter is not reading power properly, it is more than likely the CT is
incorrectly wired.

Note: CTs are shorted if connected to the terminal block model DSP2 or 3, even if it is detached
from the meter.

HELPFUL DEBUGGING TOOLS

OPTION 1: ISOLATING A CT CONNECTION REVERSAL POWER READING

If your meter does not read the correct watts after installation, it almost always means that the CT's have
been wired in the wrong polarity. To check the polarity of the CT after the monitor has been installed, look
at the single phase WATT readings to see that each of the readings are positive (assuming you are
consuming power). If one of the WATT readings is negative, that particular phase CT is reversed.

To check the single phase WATT reading, press the Power button twice while the annunciator is
positioned to WATTS. Then press the Phase/Next button to cycle through the phases. After connecting
the polarity of the CTs, the WATT and VAR readings should be correct.

OPTION 2: ISOLATING A CT CONNECTION REVERSAL USING VOLTAGE READINGS

= Remove potential connections to terminals 6 and 7. Observe the KW reading. It should
be positive.
= If negative, reverse the CT wires on terminals 8 and 9.

Connect terminal number 6 potential. If KW decreases to about zero, reverse CT wires on
terminals 10 and 11.

Connect terminal number 7 potential. If KW is one-third of expected reading, reverse CT wires to
terminals 12 and 13.

3.4: Connecting the Voltage Circuit

For proper meter operation, the voltage connection must be maintained. The voltage must correspond to
the correct terminal.

The cable required to terminate the voltage sense circuit should have an insulation rating greater than
600V AC and a current rating greater than 0.1 A.

3.5: Selecting the Voltage Fuses

We strongly recommend using fuses on each of the sense voltages and the control power, although
connection diagrams do not show them. Use a 1 Amp fuse on each voltage input.
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3.6: Connection to the Main Power Supply

The meter requires separate control power to operate. Listed are the four different power supply options
and corresponding suffixes. The maximum power consumption is 10VA or 7W. AC unit’s frequency rating
is 50/60Hz.

CONTROL POWER OPTION SUFFIX
120V AC 115 A
230V AC/DC 230 A
24-48V DC D
125V AC/DC (universal) D2

Table 3.2: Control Power and Current
Note: For DC-powered units, polarity should be observed. Connect the negative terminal to L and
positive terminal to L1. An earth ground connection to chassis is mandatory for normal
operation (terminal three). Do not ground the unit through the negative of the DC supply.

Note: Externally fuse power supply with a slow-blow 3 Amp fuse.

3.7: Electrical Connection Installation

Choose the diagram that best suits your application and maintain the CT polarity. Follow the outlined
procedure to verify correct connection. IMPORTANT: For PT connections only, short terminals 3 and 4.
Connect local ground to terminal 3. This protects the unit from spikes and transients.

e The meter and terminal module DSP3 are factory calibrated together; the serial numbers are matched
on both. The DSP3 input module and the meter base MUST MATCH!

e Mismatching of the meter and DSP3 input module will cause inaccurate readings because calibration
ratios are stored in the meter's memory, not in the DSP3 input module.

LIST OF CONNECTION DIAGRAMS

NOTE: See phase reversal if a message of CBA appears after installation.

I Three-Phase, Three-Wire System Delta with Direct Voltage and CTs

Il Three-Phase, Three-Wire Open Delta with two CTs and two PTs
(Open Delta System should only be used if the electrical system is a 3-wire 2 PT OPEN DELTA
Open Delta can be enabled or disabled in Programming GROUP 0, FUNCTION 3, Chapter 9,
section 9.4)

i Three-Phase, Three-Wire Open Delta with three CTs and two PTs
v Three-Phase, Four-Wire Wye with Direct Voltage and CTs

\ Three-Phase, Four-Wire Wye with CTs and PTs
Vi Single Phase with CT and PT Connection

Vil Dual-Phase System

VIl Three Phase System

& FElectro Industries/GaugeTech Doc # E104708 V.5.2 16
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I. Three Phase, Three-Wire System Delta with Direct Voltage and CTs

Note: Remember to make sure Open Delta bit is programmed in the meters (See Chapter 9).

LINE
BACK VIEW

(YY Yo

® 3” E _ 11 12 13
s Q| s
%H . —Ols PORT
[ I 0l
Q|3
O ~o|u
LOAD o { (D1 L
N J

Il. Three-Phase, Three-Wire Open Delta with two CTs and two PTs

Note: Remember to make sure Open Delta bit is programmed in the meter (see section 9.4).
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BACK VIEW
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lll. Three-Phase, Three-Wire Open Delta with three CTs and two PTs

Note: Remember to make sure Open Delta bit is programmed in the meter (see Chapter 9).
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AB C BACK VIEW
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IV. Three-Phase Four-Wire Wye with Direct Voltage and CTs

BACK VIEW

®

’

S

~
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” Dl78 9 0 11 12 13
‘—’;)b'”' 0| s
. ”u | D|s  PORT
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POWER{ %ZL]-
- 1
LOAD (= L )

V. Three Phase Four-Wire Wye with CT and PTs
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The DMMS-S

The DMMS-S is essentially the DMMS, where through the Programming Mode calculations are changed
to reflect either Single Phase or Dual Phase readings.

Single Phase—The connection MUST be identical to Diagram VI.
Dual Phase—The connection MUST be identical to Diagram VII.

Program 1 for Single Phase or 2 for Dual Phase in GROUP 0, FUNCTION 7 to remove Three-Phase
indicators from view.

LINE BACK VIEW
A
E , N
& [_ Llcelelele]
CD78 9 10 11 12 13
O]
@ ° o CD 5 PORT
”LL ol
Spia
¥ Df21L1
LOAD POWER{ I
N J

VI. Single Phase with CT and PT Connection
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LINE

BACK VIEW

678 9 10 11 12 13
G af
D|5 PORT
r’:g 64
[ 4 63
(D2 L1
LOAD I EL
— J
VIl. Dual-Phase with CTs and PTs
LINE
N A B BACK VIEW
. ®
| ¢ ‘
4 ~
.. __|elelelele]le]
” g78 9 10 11 12 13
@E
. ” N D|s  PORT
__q) 4
[ u i—l%_r 53
CONTROL{ g 2 Ll
LOAD POWER R 2 1 |_
- J

VIII. Three-Phase Four-Wire WYE with 2.5 Element

Note: The 2.5 element option must be custom configured from the factory. You must preorder this

configuration.
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3.8: Relay, Protection and Pulse Output

(This section applies only to the -NL Relay Option.)

DMMS300+ AND DMMS 350 RELAY OVERVIEW

The DMMS 300+ and DMMS 350 offer dry contact relay output capability. The DMMS425 only offers KYZ pulse
outputs and cannot be configured to trip contacts on events.

FAIL-SAFE MODE: The DMMS 300+ and DMMS 350 -NL Option give the user an adjustable tripping
bandwidth. The user specifies a range over which functions, such as Frequency, Phase Relation and
Voltage, are acceptable. The relay releases during times of normal operation and engages when
functions are outside specified normal levels. The relay can be programmed to engage during normal
operating conditions and release outside specified normal range (particularly when power is lost). This is
the fail-safe mode.

HYSTERISIS: The DMMS 300+ and DMMS 350 -NL Option also includes adjustable hysterisis. In
addition to a time delay on activating any contact, the user may specify a lower level to release the relay,
rather than releasing after the initial alarm point. This is ideal during load shedding when an alarm
activates at a certain level and the user does not want to turn off the alarm until a much lower, safer level
is reached.

SETABLE DELAYS: After reaching the alarm point, a change in relay status may be delayed for 255
seconds. The user also has the option of allowing the device to change relay status without any delay.
After the alarm condition passes, the relay can be stopped from returning to a normal condition for a
programmable time. Each delay time is independent of one another.

AND/OR LOGIC: If several parameters are assigned to one relay, the user can trip the relay if all
functions are out of limit (and programming), or if one function is out of limit (or programming). For
example, if limits on Voltage, Kilowatts, and Phase Imbalance are programmed and tied to Relay 1, the
user can either trip the relay if one function is out of limit, or if all functions are out of limit.

2 RELAYS & 1 KYZ PULSE OUTPUT -NL OPTION
The DMMS 300+ and DMMS 350's flexibility accesses a variety of relay options through the Programming
Mode (see programming sections). The relay option package consists of three relays: two can be
dedicated to alarm or controlled through communication (or both) and one for KYZ pulse output.

If the relays are controlled through communication, there are two different modes:

= Lock ON Relay will not be affected by any alarm condition.
= Lock OFF Relay will not be affected by any alarm condition.

If the relays are used for communication and alarm, there are four different modes:
= Lock ON Relay stays on regardless of any alarm condition.
= Lock OFF Relay stays off regardless of any alarm condition.
= Free ON Relay turns on unless other conditions force it off.
= Free OFF Relay turns off unless other conditions force it on.

Relay connection (see Figure 3.1, below): Form C relays, rated 250V, 5A-2 each.
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KYZ relay output (Form C), rated 200V, 100mA-1 each.

20
21
22
23
24
25
26
27
28

N.O. —
N.C. ALARM #1

coM ——

N.O. ———

N.C. ——

ALARM #2

com ——

K -

Y — PULSE

OUTPUT

EECEEEIEEE

z N

Figure 3.1: Close-up of the Relay and KYZ pulse output on the rear panel.
Note: The relays shown in the figure above are in the NOT energized state.

THE INSTRUMENT DETECTS TWO LEVELS OF ALARM FOR THE FOLLOWING FUNCTIONS:
Voltage: AN, BN, CN, AB, BC, CA

Current: A B, C,N

Over and Reverse Power

Under PF/KVAR Lead or Lag

Over KVA

Voltage Imbalance (One level only)

Over/Under Frequency

Voltage Phase Reversals (One level only)
Over/Under %THD (Available only with option —H)
Over/Under K-Factor

KYZ RELAYS: Provides pulses for energy management systems or any other type of recording device.
These pulses represent accumulated watt-hour, negative watt-hour, or VA-hour. Accomplish this
assignment through the Programming Mode (see programming sections). The pulse value is determined
by the decimal increment of the power function assigned to the pulse. The DMMS425 can be equipped
with KYZ pulse outputs.

NOTE: Unless otherwise specified, standard KYZ setup represents positive watt hour. See table below
for standard rate. The scale factor for wattage (KW or MW) and Full Scale Decimal Point Placement is
selectable in Programming Mode GROUP 1, FUNCTION 2. Follow the Decimal Point Placement
corresponding to the Change in Level. A multiplication or division factor can be programmed. See
Programming GROUP 0, FUNCTION 6 for a different rate.

STANDARD RATE TABLE FOR WATTS*

DECIMAL POINT PLACEMENT CHANGE IN LEVEL
(KW/MW)
99909. 1.0 Units W-Hour
999.9 0.1 Units W-Hour
99.99 0.01 Units W-Hour
9.999 0.001 Units W-Hour

*Units could be KiloWatts or MegaWatts.

3.9: KYZ Pulse Outputs: NL2 Option

The -NL2 Option for the meter is equipped with three KYZ outputs. The KYZ relays provide pulses for
energy management systems or any other type of recording device. These pulses represent
accumulated positive watt-hour, negative watt-hour, VA-hour, positive VAR-hour or negative VAR-hour.
Accomplish this through Programming Mode GROUP 0, FUNCTION 6. The pulse value is dependent
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upon the Decimal Point Placement and is determined by the decimal increment of the power function
assigned to the pulse. Refer to the situation that applies to the meter setting.

Note: Unless otherwise specified, standard KYZ setup for Pulse Output 0 is positive Watt Hour,
Pulse Output 1 is negative Watt-Hour, and Pulse Output 2 is VA-hour. See table below for
standard rate.

Note: With Option R (available only with the DMMS300) the setup for Pulse Output 0 is positive
Watt-Hour, Pulse output 1 is positive VAR-hour, and Pulse output 2 is negative VAR-hour.

The scale factor for Wattage (KW or MW) and Full Scale Decimal Point Placement is selectable in
Programming Mode GROUP 1, FUNCTION 2. Follow the Decimal Point Placement corresponding to the
Change in Level. A multiplication or division factor can be programmed. See Programming GROUP 0,
FUNCTION 6 for a different rate.

STANDARD RATE TABLE FOR WATTS*

DECIMAL POINT PLACEMENT CHANGE IN LEVEL
(KW/MW)
9999. 1.0 Units W Hour
999.9 0.1 Units W Hour
99.99 0.01 Units W Hour
9.999 0.001 Units W Hour

*Units could be KiloWatts or MegaWatts.

20 |(DAH K —

21 | (DA Y — PULSE

22 [ 5 OUTPUT 2
23 | (DA K

24 | Dn Y — PULSE

25 @_ v OUTPUT 1
26 | (DA K

27 | D Y — PULSE

28 @_ Z OUTPUT O

Figure 3.2: KYZ Relay Connection for -NL2 Option

KYZ relay output (Form C), rated 200V, 100mA: 3 separate KYZ Outputs (labeled 0 through 2).
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CHAPTER 4

COMMUNICATION INSTALLATION

4.1: RS232C

(This section applies to the RS232C or RS485.)
All DMMS instruments can be equipped with RS232C or RS485 communication.
RS232C communication links a single instrument with a computer or device such as an RTU or PLC. Its

capability is up to 100 feet. A standard 9-pin female serial port connector mounts on the instrument for
direct connection to a computer with a 9-pin cable.

4 BACK VIEW

[ElSISISISIS)

8 9 0 11 > 3

RS232 COMMUNICATION CONNECTION

CONNECTION FOR DB-9 FEMALE

PIN 2 - RECEIVE OF THE HOST/COMPUTER
PIN 3 - TRANSMIT OF THE HOST/COMPUTER

5 COMMUNICATION
PIN 5 - GROUND OF THE HOST/COMPUTER

CONVERTER

Model

3 SF-232DB3 54321

OGO DETAIL OF DB-9

9876

0000000

00 NN RO RUT R R NN N NO N

|
|

LAPTOP

DB-9 CONNECTOR

A DIRECT PIN-TO-PIN CABLE CAN BE USED.
NO NULL MODEM IS REQUIRED. ‘

Figure 4.1: RS232C Communication Connection Installation

Note: To avoid ground loops, the neutral and safety ground (pin 3) should be connected together
at only one point.

4.2: RS485

Each DMMS instrument has a unique address up to four digits long. Available standard baud rates are
1200, 2400, 4800 and 9600. To select the proper baud rate, apply the following rules:

1. The unit operates up to 9600 baud. For a smaller number of instruments over a long distance, use a
lower baud rate. Optimal recommended baud rate is 1200 baud, if noisy conditions exist.

2. RS485 parallels multiple instruments on the same link. Its operating capability is up to 4000 feet.
When using only 2 wires (on RS485), the link can include up to 30 instruments.
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Port
Model#SF485DB

@ rsus @

@ rs: @

RS-485 Communications

RS485 Hookup Diagram (2 wire) Half Duplex

v DMMS Instruments (rear view) v
_ B Exxxx Exxra e B
leases] lessee]
W\

W\

A
\z

Electro Industries

UNICOM 2500
RS232/RS485
CONVERTER

— | L=

——

Figure 4.2: 2-Wire RS485 Communication Connection Installation half duplex
—Detail view on following page
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RS-485 Hookup Diagram (2 wire) Half Duplex: Detail View

RS-485 RS-485
Communications Communications
Port Port
Model# Model#
SF485DB SF485DB

T- O

T+
R+ O}
Gnde)|

O
. a8v-sy .

. zez-sy .

N I

Electro Industries UNICOM 2500
RS232/RS485 CONVERTER
(Bottom View Shown)

Figure 4.4: 2-Wire RS485 Communication Connection Installation half duplex, detail view
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4.3: Network of Instruments and Long Distance Communication

Use modems (dedicated or dial-up) when the instruments are located at great distances. However, set
the modem to auto answer at the recommended value of 1200 baud rate, if noise conditions exist. Also,
flow control must be disabled.

YOU MAY WANT TO USE A MODEM MANAGER RS485-RS232 CONVERTER

When speaking to most RS485 or RS232C based devices, the remote modem must be programmed for
the communication to work. This task is often quite complicated because modems are quirky when talking
to remote devices. To make this task easier, EIG has designed a Modem Manager RS485 to RS232C
converter. This device automatically programs the modem to the proper configuration. Also, if you have
poor telephone lines, modem manager acts as a line buffer, making the communication more reliable.

I. MODEM CONNECTED TO COMPUTER (ORIGINATE MODEM)
Programming the Modem

Comply with the modem'’s instruction manual and follow these instructions:

RESTORE MODEM TO FACTORY SETTINGS:
e This procedure erases all previously programmed settings.

SET MODEM TO DISPLAY RESULT CODES:
e The device uses the result codes.

SET MODEM TO VERBAL RESULT CODE:
e The device uses the verbal codes.

SET MODEM TO IGNORE DTR SIGNAL:
o Necessary for the device to ensure connection with originate modem.

SET MODEM TO DISABLE FLOW CONTROL:
e Necessary to communicate with remote modem connected to device.

TELL MODEM TO WRITE THE NEW SETTINGS TO ACTIVATE PROFILE:

e Places these settings into nonvolatile memory; the settings take effect after the modem powers up.
II. MODEM CONNECTED TO THE DEVICE (REMOTE MODEM)

Programming the Modem

Comply with the modem'’s instruction manual and follow these instructions:

RESTORE MODEM TO FACTORY SETTINGS:
e This procedure erases all previously programmed settings.

SET MODEM TO AUTO ANSWER ON N RINGS:
e Sets the remote modem to answer the call after n rings.

SET THE MODEM TO AUTO NEGOTIATE MODE:
e Sets the remote to auto negotiate to communicate successfully with DMMS 300+ AND DMMS 350
and other devices in the modem.
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SET MODEM TO RETURN NUMERIC RESULT CODES:
e Increases speed connection with DMMS 300+ AND DMMS 350.

SET MODEM TO IGNORE DTR SIGNAL:
e Necessary for device to ensure connection with originate modem.

SET MODEM TO DISABLE FLOW CONTROL:
o Necessary to communicate with remote modem connected to DMMS 300+ AND DMMS 350.

TELL THE MODEM TO WRITE THE NEW SETTINGS TO ACTIVATE PROFILE:

e Places new settings into nonvolatile memory; settings take effect after the modem powers up.

Debugging Communication Problems
If you experience NO communication, check these conditions:

Is the Baud Rate set correctly (see Part Il: Programming Section)?

Is the Meter Address set correctly (see Part Il: Programming Section)?

Is the correct protocol set? Modbus, DNP 3.0?

Set the meter for the appropriate protocol for the Electro Industries software.
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CHAPTER 5

OVERVIEW

The DMMS 300+ and DMMS 350 display 17 instantaneous electrical parameters. Values for each
parameter are accessed through the keypad on the meter's front panel (see Figure 5.1). The DMMS425
accesses information in the same manner as the DMMS 300+ and DMMS 350. The key strokes for each

model are identical.

VOLTS AMPS Power A, B, C

A-N A + KW

B-N B + KVAR

C-N C KVA

A-B N +PF

B-C FREQ

C-A + ToTAL KWH

ToTAL KVAH (N/A oN DMMSA425)

PRESS MAX/MIN/LIMITS TO
ACCESS MAX, MIN, LM1 OR
LM2 VALUES.

1 MAX
. VIN
1 LML
1 Lm2
THD
K

O KvAH OKwH  EEFREQ I KVAR

;'> A GLOWING ANNUNCIATOR
INDICATES THE VALUE
CURRENTLY DISPLAYED.

0| ®
VOLTY | AMPS | [POWER =

<N, PHASE/NEXT SELECTS THE VOLTAGE AND
AMPERAGE PHASES, AS WELL AS THE POWER
FUNCTIONS.

Figure 5.1: The DMMS300+ front panel with display and keypad.
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5.1: Accessing the Power Functions

s

~

(] ® ] )
CIMAX /:Cs\éOALETSc EwvA I E' '-' /:Cs\éOALETSc
= ] cown| ¥ LYV
S fibooan oul 1 VU wfifidG0
(= RV M2
AC AMPS AC AMPS
ABCN 3 l-l '-" l-l A
ooog

POWER

m-er

0

Il KVA
Il KVAH El KWH Il FREQ Il KVAR

O (Friasy |
\ VOLT$ | AMPS] /

Step 1:
a. Press POWER to select the power category.

Step 2:
a. Press PHASE/NEXT for the desired power function.

=The display blanks and all annunciators in the
power section glow, confirming selection.

=The functions are accessed in a clockwise sequence.

Note: For KWH readings: The first digit on the left of the KWH counter will blank out on the display
when rollover at 199999 KWH occurs. The actual value of the first digit can only be viewed
through digital communications. Or, reset the KWH counter to zero to avoid confusion.

5.2: Accessing Voltage and Current Phases

The DMMS 300+ and DMMS 350 display four current measurements (Phases A, B, C and Neutral) and
six voltage measurements (Phase-to-Phase: A-B, B-C, C-A and Phase-to-Neutral: A-N, B-N, C-N).

e D 4 )

@ (]
= AC VOLTS

= nen Sl 1 ronon
......

gtm DDDDD Cova l l 'j.l_l IN DN DN DB DCDA
A(j é’\gpl\? Cumz AC AMPS

TIT] N Rt

COWER L joon

%EF\N _I r n POWER

CIKVA + C - EE;/

[CIKVAH [CJkwH [JFREQ — [CIKVAR l: l_l. _l l_l CIKvA
[COkvAH [COkwH [JFREQ  EEIKVAR

\%ﬂﬂﬂﬁﬁmfb

) ) =3 |®
VOLT$ | AMPS| | POWE! |r-vﬂ

K@

Step 2:
a. Press PHASE/NEXT for the desired phase.

Step 1:
a. To select the Amps (or Volts) category, press
AMPS (or VOLTS).

= The display blanks and all annunciators in the
section glow, confirming selection.

5.3: Accessing %THD Functions

Harmonic Measurement readings are available on the DMMS300+ -H meter. The DMMS300+ -H displays
6 parameters of total harmonic distortion. It measures harmonic waveforms and % THD for voltage phases
A-N, B-N and C-N, and current phases A, B and C. Measurement capability reaches the 31* harmonic
order. All readings are faceplate accessible.
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To access %THD:

g ) g o )

® @ ®
By ) AR Ivax o ACVOLTS
—— I O R PR v "‘M&éé;
= o Soel Ve VR0 |
—
=P LT Ty AGAPS = AC AMPS
VLY mo0n o« ﬁﬁﬁﬁ
POWER
+ .' _ '- ..' rr POWER
- = xkw OrrF
'- '-‘0 -‘ '-‘ CIkvAa OEkw
CdkvaH CJkwH  CJFREQ I KVAR Ckva
Cdkvan CdkwH  CIFREQ CIKVAR

® LTs] (AmPS Powsr] pHASE] | D
\_ | 3 -/ ® roner ®
k -/

Step 1:

a. To access %THD values for a voltage or = The display blanks and indicates the % THD
current phase press VOLTS/THD (or AMPS/THD) value momentarily.
twice.

5.4: Viewing Individual Phase Indication for Power Functions

The DMMS 300+ and DMMS 350 normally display a three-phase indication for PF, KW, KVAR, KVA

readings. To view the individual phase A, B and C for those power functions follow the procedure below.

This procedure is particularly useful for detecting a current transformer (CT) polarity reversal. A CT
polarity reversal will result in a low or negative KW indication, while the KVA will be unaffected.

@ ) @ o )

@ (3] e
AC VOLTS AC VOLTS
IMAX | -'ﬁAECAEC [IMAX ™ Aecasc
v [ g I PR I "-.m‘@;e;
(mm JRVEY - Y IE”:":”:":I v '. - IDDDDD
Sz 11 ) ACAwPS E% AC AMPS
(S ABCN Ik ABCN
UL [ufuls 0000
- POWER POWER
': ' ' '-' =rr Oer
iy 5w kw
- - Cdkva Cdkva
[kvaH [JkwH [CJFREQ B KVAR [JkvaH [JkwH [FREQ [CJKVAR
D @
(g, \

® o (or1s) (P (o) (i) | ©
\_ g

Step 1: Step 2:
a. Press POWER to select power readings. Press  Press and hold the POWER button to scroll
PHASE/NEXT to select a specific power function  through the instantaneous single-phase power

(PF, KW, KVAR, KVA). readings.
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5.5: Accessing Max/Min Values

Max/min values represent the highest and lowest average demand over a user programmable time period
known as the Integration Interval. The readings are calculated using a rolling average technique. Each
second, a new reading is used to calculate the max/min; the last reading of the interval is dropped off.
The highest max during an averaging period is stored until the user resets the max/min. This is similar to
amp demand meters. It is commonly referred to as Thermal Demand.

To access a max/min value while displaying a desired measurement, press MAX/MIN/LIMITS—once for
the max value; twice for the min. Examples given below are for voltage and current phases. Use the
same procedure for all other parameters.

- N (s D (s D

]
= O = o e N
= S| | PO = I IR
Cliva IN IN IN IB Ic.A Cdivi ' | '.',U DN DN IN DB DCEIA Cliva ' ' -', 'ﬁﬁiﬁﬁﬁ
Cum2 Cum2 Ow————— -
AC AMPS -‘ '-‘ '-' ‘-' AC AMPS AC AMPS
ABCN - ABCN ABCN
oooo O R MR Tnlaln oooo
POWER - a . e POWER POWER
Cer + P P B B = Oer
CIKkw ' ' ' ' ' ' COkw COkw
OCkva - am'g =’ Tmm’ OCkva OCkva
OCdkvaH OCIkwH CFREQ CIKVAR OCdkvaH OCIkwH CFREQ Il KVAR CIkvaH CIkwH [CJFREQ [CIKVAR
@ frmn A =) @ fmn 1[4 ) ® A ®
NEFEEE PR EEE= BE
Step 1: Step 2: Step 3:
a. To select the Volts category, a. Press PHASE/NEXT for the a. Press MAX/MIN/LIMITS once
press VOLTS. desired phase. to view the maximum reading for
Volts C-N.
= The display blanks and all _
annunciators glow, confirming = The display blanks and
selection. momentarily indicates the max

value.

To access KW, KVAR and PF negative measurements indicating leading current, press MAX/MIN/LIMITS
five times for negative max and six times for negative min.

5.6: Resetting Values

Use the reset function if a new value is desired. It is available in two different modes.

1.UNPROTECTED MODE: Allows quick and easy resetting of max/min values.

2.PROTECTED MODE: Prevents unauthorized resetting the max/min and totaled power functions.

Note: Even if the unprotected mode is selected during programming, the KWH and negative KWH
are always in protected mode. The following examples are for the max/min.
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UNPROTECTED RESET

To reset the min of Amps A:

(e

/

(5] ®
Sl | 10 A G = T = VT
—— q g C A iy LN E ¢ A Cmin l;.a.;ééfa
Seal 1 VUM i | Dl fifaa0 =4 AAfAAA
- AC AMPS AC AMPS AC AMPS
_||-||-||-| ABCN ||—||—||-| ABCN ' | ABCN
<UL moon LR ool ' | 0000
POWER POWER POWER
+ j ': l-l = Opr | Opr
C (] ) B =180 Ikw
el I CIKvA CIKvA | CIKvA
CIkvaH CIkwH [CFREQ  EMKVAR CIkvaH CIkwH [CIFREQ  [CIKVAR [COkvAaH CJkwH [CFREQ [COKVAR

/®

Step 1:

a. If not already in the Amps
category press AMPS, then
PHASE/NEXT until desired

phase is indicated.

) =)
VOLT§| Awps| | POwEr) (e

® _AX/M\N 'm: $
\ VOLT$ [ AMPS| | POWEI ‘M

Step 2:

Amps A.

D|fgrn] i ®
VOLT$ | AMPS]| | POWE /

a. Press MAX/MIN/LIMITS twice
to access the min value for

Step 3:

a. While the min value is
displayed, press PHASE/NEXT
to reset it.

=The display blanks; a
checkmark appears confirming
reset.

= Repeat this procedure for
each value you wish to reset.

PROTECTED RESET

(] @ ® ® (] @ @ ®\
ACVOLTS ACVOLTS ACVOLTS ACVOLTS
AX I 10 recses CImax ] ABCABC CIvAX] ABCABC CImAx ABCABC
coun| & 0L 8 comn| VU T Cvin VLA [ V1Y I B
wuneca (ff | ([ ¢ 000 mmmsca |l [ | [[Z.] 00000000 amane Iy NNN B CA
Clv1 ' ' :l. Duluuu Clma '_' noooon [ RVER 1oooon v ' noooon
Dz = '-' '-' '- AC AMPS Btz AC AMPS Bz n '-' AC AMPS Dz AC AMPS
-{ ABCN @ e e ABCN S ABCN | ABCN
D moo0 0ooo 1 0000 | | 0ooo
POWER POWER POWER POWER
+ -' l- l'l Opr Opr [ Cler
r -l || Oxw Oxw Oxkw | Oxw
Yo - CIkvA CIKvA Okva CIKkvA
OdkvaH OkwH [CFREQ  EEKVAR OkvaH Okwe [CFREQ  [CKVAR Olkvan OkwH [CFREQ  [IKVAR CIkvaH COkwH [JFREQ  [JKVAR
) ) (Frnss ) o e o) S o o) e o) D &) ) [y |©
‘i VOLT$ | AMPS] | POWES VOLT$| AMPS| | POWES \ VOLT$| AMPY| [POWE /

Step 1.

a. Press
MAX/MIN/LIMITS once
to access max value;
twice to access min
value.

Step 2:

a. While the value is
display, press
PHASE/NEXT to
commence protected
reset.

=The display blanks,
three dashes appear in
middle display and
digits begin scrolling in
upper display.

= The password is
005.

Step 3:

a. Press PHASE/NEXT
each time a password
digit appears.

= When the correct
password is entered, a
checkmark appears,
confirming reset.
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5.7: Resetting Hour Readings

Step 1:
a. Press POWER once.

b. Press PHASE/NEXT
for the desired hour
function.

=This example uses
KWH function.

e once for positive
hour reset
e three times for

negative hour reset.

= Four question marks

appear in lower display.

5.8: Accessing the LM1/LM2 Set Limits

Step 3:

a. While the question
marks are displayed,
press PHASE/NEXT. A
password entry is now
required.

=The password is 005.
b. Press PHASE/NEXT

each time a password
digit appears.

/Q @ @ @ @ Q\ (] Q\
D N = T = NOT = s
cown| P ooy Cvin Pt v Ly N [ prvey
[ [NVI§ ° U iﬁﬁﬁﬁﬂ [ _[KViR lﬁﬁﬁﬁﬁ [V iuﬁﬁﬁu [ WVEE l ﬁnnﬁnn
Clmz Clumz Clumz Clumz

™= AC AMPS AC AMPS '-' '-' AC AMPS AC AMPS
00 anot it 009 i 1 it
o/t L = oood
POWER POWER POWER POWER
+ j [ -' | =L + j -' -| Opr Oee =
' C ] | Okw ) r ] Okw Okw | Okw
- CIkvA CIkvA CIKkvA | CIkvA
OIkva+ ElkwH [JFReQ  [CIKVAR OIkvaH EBkwH [CJFREQ  [CJKVAR OCIkvaH EkwH [CJFREQ  [CJKVAR CkvaH COkwH [FREQ  [JKVAR
\° W

= Checkmarks appear,
indicating a successful
reset.

The DMMS 300+ and DMMS 350 have two manual set limits which monitor the instantaneous readings
and warn the user of any abnormal conditions. Each limit detects readings either above or below a set
level. The DMMS425 does not have this feature.

SET LIMITS: Point when the relay changes position, if the DMMS 300+ and DMMS 350 are equipped
with the Relay Option (Suffix -NL).

If a limit is exceeded, only the annunciator for LM1 and/or LM2 flash.

To view the setup of the LM1/LM2 set limits:

e Press MAX/MIN/LIMITS 2 times. to view the LM1 set limit momentarily.
e Press MAX/MIN/LIMITS 3 times to view the LM2 set limit momentarily.
e To locate readings that exceeded Limit 1, press MAX/MIN/LIMIT 3 times and then press
PHASE/NEXT. The display blanks, the middle display indicates L1, and annunciators for parameters
that exceeded Limit 1 illuminate.
e To locate readings that exceeded Limit 2, press MAX/MIN/LIMIT 4 times and then press
PHASE/NEXT. The display blanks, the middle display indicates L2, and annunciators for parameters
that exceeded Limit 2 illuminate.

-

®

CImAx
MmN | :'

Caum2

'_
LML l l_ :I'l-|DDIDDD

ACVOLTS

CIkvaH OkwH [CFREQ

CJKVAR

D fgxmn)
voLTe | amps | [Power]

°

a. To access the set limit, press MAX/MIN/LIMITS

e 3times for LM1
e 4times for LM2
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5.9: Voltage Phase Reversal and Imbalance

In a three-phase power distribution system, normal phase shift between each line is 120°. If the DMMS
300+ and DMMS 350 detect an abnormality, they display a message of PH. The DMMS425 does not

have this feature.

VOLTAGE PHASE REVERSAL.: If there is an incorrect connection, such as mistaking line A for line B, a
PH message appears. The correct sequence is a-b-c.

VOLTAGE PHASE IMBALANCE LIMIT: This is detected using the phase imbalance limit in the
Programming Mode. The phase imbalance is expressed as a percentage, with 0% indicating a 120°

phase shift between each line. A PH message appears if the limit is exceeded.

] ] (] $\ /Q (] (] ®\
EIwax 0 ﬁ% \éc/)ALE CImax AACE \é?st;r?: OIvAX -' ﬁcs \éciL;r% CIMAX n n n AACE \éOALJ%
i | = Uhks ¢ A B NNNE G B ™ -t&&&;é; o | NNN S C A
v L1 = S— |11 O =S L L S v ol T LAY iinag
:{ n n '-| AC AMPS AC AMPS AC AMPS AC AMPS
ABCN ABCN ABCN ABCN
U UL Onoo U} 0odd gooo 0000
- Ve’ (J -—"
POWER POWER POWER POWER
+ -' c n OrprF OrF OrprF OrF
r ) 1) O Okw Okw Okw
- ® am’ e’ CIKvA Okva OkvA CIKvA

OIkvaH COkwH [CFREQ  EEKVAR OkvaH OkwH [CFReQ  CIKVAR

Odkvan OIkwH [CFREQ  [CIKVAR

®

(gasd
| ™

Step 1:

a. Press and hold down
PHASE/NEXT. While
holding down
PHASE/NEXT, press
AMPS to access the
display.

Step 2:
a. Press PHASE/NEXT
to select zero.

=(PH indicates both
Voltage Phase
Reversals and Voltage
Phase Imbalances.)

= This display
indicates a Voltage
Phase Reversal.

O W,

= This display
indicates a Voltage
Phase Imbalance.

Note: In the event Voltage Phase Reversal and Voltage Phase Imbalance occur simultaneously,
the display alternates between the incorrect phase sequence and the exceeded limit
percentage. After six seconds the display returns to the normal operating mode.

5.10: Access Modes

The following access commands allow the user to perform specific operations.

ACCESS OPERATION
COMMANDS
1 Print Operating Data
2 Print Programming Data
3 Enter Programming Mode (see Programming Section)
4 Firmware Version/LED Test

Note: Print commands 1 and 2 are only available if enabled in the programming mode; they are not
recommended when using the multimeter connection RS485.
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5.11 Print Operating Data

This function sends data to a serial printer, creating a hard copy of the instantaneous and max/min data
of all functions and the WH, VAH and WH counters.

Note: This function applies only if a serial printer is connected to the DMMS 300+ or DMMS 350 via
an RS232C Communication Converter.

To print the operating data:

/

\

4 N

@ 4 e @
EVAX l I l AACBVCOkTESC Cwvax T\B’OCLT,? B C
. q A e ENL S E A
Cimt l l -'e I v E”:“-”-”-"-I
Cm2 :. l_l l_l '_| AC AMPS vz ACAMPS
ABCN l ABCN
<L oo | oooo
- e e o= POWER POWER
+ _' l l prr
coo U 3 =k
- ‘'@ =’ ‘e’ CIkvA Cdkva
Clkvan CJdkwd LA EEKVAR Cdkvan  Cdkwe CrreQ Ckvar

AX/MIN FRIASE $
POWER
IMITS VoL ' .

Step 1:

a. Press and hold
PHASE/NEXT.

b. Press AMPS untila 0
appears in the middle
display.

c. Release both buttons.

IAXIMI
\FES L)) o) )

Step 2:

a. Press AMPS until a 1
appears..

b. Press PHASE/ NEXT to
select.

5.12: Print Programming Data

-

~

® ®
AC VOLT:!
DMAX A BCA ESC
i sl
= abann
' ' ' AC AMPS
A BCN
L oooo
POWER
=rF
Ckw
CkvAa
CIkvAH CEKwH CJFREQ CKVAR

D | fraxmi) . [Prase] |D
q POWER]
\ IMITS] .VOLT -AMPS NEXT

/

= 111 appears, confirming a
successful print command.

This function sends the programming data (or the meter setup) to a serial printer for verification and quick

reference.

To print the programming data:

4 )

4 O

@ 2]
. q AR
MIN

v l l - DN DN IN DB DC DA
oz AC AMPS
j l—' n ABCN
<G mooo

- - - - POWER
+ _l l_ l | gm’
Coo0 S

COkvAH [OKwH  [CJFREQ I KVAR

® ®
\_ o |

Step 1:

a. Press and hold
PHASE/NEXT.

b. Press AMPS untila 0
appears in the middle
display.

c. Release both buttons.

@ 4
AC VOLTS
DMAX A E C A B C
B N N N B C A
= ooaoon
j AC AMPS
C  anoo
POWER
JpF
Ckw
CIkva
COkvAaH [OkwH [COFREQ  [KVAR

NEEEE,

Step 2:
= The display blanks.

a. Press AMPS until a 2
appears.

b. Press PHASE/NEXT to
select.

-

~

® ®
AC VOLTS
DMAX ABCABC
s s d
s noooon
-' -' AC AMPS
o ot e ABCN
I_ I_ _ 0000
POWER
=pr
COkw
CKvA
CdkvaH CkwH [CIFREQ CIKVAR

D | fraxamm) [Priase] (D
q POWER]
IMITS .VDLT -AMPS . NEXT

/

= 222 appears, confirming a
successful print command.
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5.13: Accessing Firmware Version/LED Test

The DMMS 300+ and DMMS 350 access the firmware version number of the analog and digital
microprocessors. The units also perform an LED test to check if the LEDs and annunciators are
functioning properly.

Step 1.

-

@ @
- ST
o I N R
S LI P Y o] Tolu]
M I_I '_I rl AC AMPS
30 0.0 atns

* 2bS0 B

CkvaH CJkwH CIFREQ Il KVAR

@ reiast ) (@
POWER
k i) |VOLTS i ™

a. Press and hold PHASE/NEXT.

b. Press AMPS until a 0 appears in the middle

display.
c. Release both buttons

Step 3:

(s

®

~

= |0 Fl

M2

ACVOLTS

=0 DIP’???f”??
0.0.0.0. i

+ AARAAE

POWER

KVA

E«vAH ElkwH HEEFReQ  EEKVAR

/$

) ) gzs|@
VOLT$ | AMPS| | POWE ikl

a. Press PHASE/NEXT for the LED test.

= All segments and annunciators glow.

Step 2:

/

(2 [
e T,
N
NNNEB C A
= 000000
LM2
AC AMPS
l.l ABCN
| oooo
POWER
pF
Jxkw
CIKVA
CdkvaH CJkwH CIFREQ CIKVAR

® o - ®
\_ -/

a. Press AMPS until 4 appears.

Step 4:

/GB G)\

Swax ol LT
— 2.0 NN B C A
=1 = 000N
AC AMPS

l_i l ABCN

o | 0000
POWER

=Jpr

COkw

CIKVA
CIkvAaH COkwH [CJFREQ  [IKVAR

D fgrn] o ®
VOLT$ | AMPS]| | POWE /

a. Follow Steps 1 and 2, then press

MAX/MIN/LIMITS for the firmware versions.

Firmware versions:

e Upper display—analog processor version

e Middle display—digital processor
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CHAPTER 6

PROGRAMMING OVERVIEW

6:1: General Procedure

Programming tasks are arranged into nine major GROUPS. Within each GROUP are the specific meter
FUNCTIONS. Outlined is the general approach to alter programming mode values.

1. Enter the Programming Mode.
2. Select the desired GROUP.
3

Once the desired GROUP is selected, select a FUNCTION within the GROUP. For GROUP 0, some
functions are further divided into PACKS containing four switches referred to as switches A, B, C, D

(left to right).

4. After the FUNCTION selection, proceed with DATA ENTRY of the new value for the desired

parameter.

5. Proceed to program another location and/or exit the programming mode.

IMPORTANT: The full exiting procedure must be followed to store any new programming.

6.2: Switch Packs

GROUP
FUNCTION
PACK
® ®
v S ¥ ACVOLTS

<
ot

y
= mMAX ““ “"ABCA“
= FVRTVREN I BN B B e A R
MmN '|""'NNN”A
[~ ="Q00an00an

QG
' ' AC AMPS

=R

PREVIOUS

| ! nnon

POWER

‘ — =133

SETTING

' kW
4 4 CIKVA

>

ﬁr
=
2

BExvan B3 kwfH BEIvAR

J
—

Q
®| =) wee [prass) |@

SWITCHES: A B C D

NEW ENTRY

GROUPS, Functions, and Switch PACKS

GROUPS are the main category.
Functions are sub categories of GROUPS.
Switch PACKS are sub categories of FUNCTIONS.

Groups == Functions == Packs

& FElectro Industries/GaugeTech Doc # E104708 V.5.2 41



6.3: Programming Mode Data Entry

The DMMS 300+, DMMS 350 and DMMS425 programming mode utilizes only three out of the five
keypad buttons: the MAX/MIN/LIMITS, VOLTS/THD, and AMPS/THD buttons.

USED FOR

PASSWORD ENTRY

D

USED FOR PROGRAMMING

Note: The DMMS 350 and DMMS425 use the same keypad strokes and methods as the DMMS 330+.
Although the keypad may look slightly different, the keys match the DMMS300+ exactly. In the interest of
brevity, all keystrokes and programming functions are shown using the DMMS300+ keyboard.

BUTTON FUNCTION DESCRIPTION
MAX/MIN/LIMITS | ADVANCES Scrolls GROUPS, FUNCTIONS and advances to exit point from
FUNCTION and GROUP level.
VOLTS/THD CHANGES Scrolls PACKS, digit counters and changes switch PACK position UP or
VALUE DOWN.
AMPS/THD STORES Activates new data entry and enters or exits from GROUP or FUNCTION

level.

6.4: Standard Numeric Data Entry

Programmable FUNCTION values are always four digit numerical fields designed to accept any value
between 0000 and 9999 (a blank signifies a zero). When entering the value of a FUNCTION, enter all
four digits, leading zeros included. For instance, to enter the number 25, enter 0025.
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CHAPTER 7

DMMS425

The DMMSA425 is similar to the DMMS 300+ and DMMS 350 with the following exceptions:

1. The size of the display digits is smaller (0.300” instead of 0.560").
2. The following features are not available:
e The energy readings: VA/H, VAR/H.
e The limits: Lim1 and Lim2, and dry contact relay outputs.
e The harmonics readings: %THD and K-factor.
3. The layout of the keypad is slightly different (although the keys have exactly the same functions).

Volts Power
Amps

Max Next

Min Phase

The DMMS425 Keypad

4. The unit's legend values are jumper-selectable: the user, if necessary, needs to open the cover and
choose between V and KV, A and KA, Kilo (k) and Mega (M) for power relays.
5. The annunciators are highlighted one at a time.

NOTE: The Ethernet model, DMMS350, is covered in detail in Chapter 16 of this manual. See p. 44 for a
comparison of the three models covered in this manual.
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7.1: DMMS Model Comparison

DMMS300+ vs. DMMS425 vs. DMMS350

Feature 300+ 425 350
Voltage 3-Phase v v v
Voltage Accuracy 0.2% 0.3% 0.2%
Current 3-Phase v v v
and Neutral
Current Accuracy 0.2% 0.3% 0.2%
Watts, VARS, VA, v v 4
PF
Watts Accuracy 0.4% 0.6% 0.4%
Frequency v v v
Watt/HR v v 4
VAR/HR v v
(Optional)
VA/HR v v
Harmonics to 317 v v
Order
Feature 300+ 425 350
Max/Min Demand v v v
Limits v v
Relays and Logic v v
Pulse Outputs v v v
Digital v v v
Communication
Modbus RTU v v
Modbus ASCII v v
Analog Outputs v
Modbus TCP v
Ethernet v
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CHAPTER 8

ENTERING PROGRAMMING MODE

8.1: Checksum Error—Protective Self-Checking Algorithms

This checksum error is a protective self-checking wealth algorithm designed to alert the user when a
procedure has not been correctly followed, ensuring that the meter does not display inaccurate readings.

If the control power is interrupted while in Programming Mode or the user does not completely exit, the
meter enters a checksum mode. The max LED flashes. Press AMPS and PHASE/NEXT simultaneously
and the unit recovers. Follow the procedure to enter Programming Mode to check program data. If the

data is correct, then exit.

8.2: Password Entry

The DMMS 300+, DMMS 350 and 425 are password protected. To enter the Programming Mode, key in

the following password: 555.

The password entry may seem awkward at first. It is designed to be difficult to use initially. This secures
against unauthorized tampering. After you become familiar with password entry, you will find it quick and

easy to accomplish.

NOTE: The meter will not store any programming unless properly exited (see Chapter 14 to Exit).

g )

53] (5}
AC VOLTS
= MAX ABCABC
Ewax] ascaec
DM‘N NNNBCA
0o 0daa
= LM2 - AC AMPS
-‘ ABCN
2 0000

POWER

=pF
= KW
3 KVA

I KVAH = KWH = FREQ 3 KVAR

® sa|o
\_ Sl ™

Step 1:
a. Press and hold PHASE/NEXT.

b. While holding PHASE/NEXT,
press AMPS until a number
appears in middle display. Then
release both buttons.

= If 3 is not already displayed:
c. Press AMPS until 3 appears.

d. Press PHASE/NEXT to multiply
the 3 to 333.

= 333 flashes momentarily in
middle display.

Entering Programming Mode:

@ @
ACVOLTS
= MAX l— ABCABC
= MIN . v v v
l NNNBCA
‘='t$ - gooonao
= - AC AMPS
C [ I: ABCN
2 2 N oooo
POWER
=IPF
=KW
3 KVA
EIKVAH B3 KWH B9 FREQ 3 KVAR
@

e
VOLT:! AMPS | | POWE

(Rass’

\_

Step 2:
= Digits begin scrolling in upper
display.

The password is 555.

a. Press PHASE/NEXT each time
the digit 5 appears.

= Selected digits appear in middle
display.

/$ $\

ACVOLTS
A

= MAX =
= MIN l '
= LML l
= Lm2

......
l NNNBCA
.

oononoo

AC AMPS
ABCN

ooon
POWER

=pF
=9 KW
CIKVA

CIKVAH B3 KwH B3 FREQ  EIKVAR

| frxn) [Prase) (D
k VOLTY [ AMPS | | POWER] /

= Display blanks and PPP flashes
in upper display, confirming a
correctly entered password.

= PPP is replaced by 0. and the
meter is now in Programming
Mode, GROUP 0.

= You are now in the Programming
Mode. CONGRATULATIONS!
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NOTE: AUTO SCROLLING will automatically show all of the readings on the face of the meter except
LIMITS. To enter Auto Scrolling mode, follow the above steps except use the numbers 666 as the
password. To exit Auto Scrolling mode, use the same procedure as described above.
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CHAPTER 9
PROGRAMMING GROUP 0 - GLOBAL METER SETUP

The Global Meter Setup includes FUNCTIONS 0 through 7 that control configuration and basic operation.
FUNCTION 3 System Configuration contains Switch PACKS with various options, including Open Delta
installation, communications or DC Output setup. Global Meter Setup is the section in which general
features are programmed.

FUNCTION Function
NUMBER

Integration Interval
Meter Address for Communication
Baud Rate for Communication
System Configuration (see Table 9-2)
Relay 1 Set-up / Time delay
Relay 2 Set-up / Time delay
KYZ Parameter Selection
Number of Phases
Exit Programming GROUP 0
Table 9-1: Group 0 Programming Format

MIN[(GAMWINIEIO

9.1: Group 0, Function 0—The Integration Interval

INTEGRATION INTERVAL: Time which all instantaneous readings are averaged to obtain a max and
min demand. The Integration Interval is entered in seconds. When entering 15 minutes, enter: 0900

seconds. The default value is 900 seconds.

To change the Integration Interval:

NOTE: Press MAX/MIN/LIMITS at any time to cancel before storing the last digit or switch.

g N (o )

® o

AC VOLTS
EMAX rrrrrrr ABCABC
wn [ B
NN e GA
ST [ 00 00 0 S L hind g

STV AC AMPS
ABC

NNNECA
AC AMPS
ABCN cn
oooan oooan

. POWER

POWER
=pF
=
SIKVA
SIKVAR

=pF

=

SIKVA
SIkvaH E3 KwH E3 FREQ  EIKVAR

Step 1:

a. Enter Group Level of Programming Mode = Function 00. appears in upper display. The second 0
(see Chp. 8). indicates Function O

b. Press MAX/MIN/LIMITS until 0. appears in upper = Lower display indicates current Interval setting.
display.

c. Press AMPS to activate the Group.
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® @ @

ACVOLTS ACVOLTS

= I N il I W o SRR
C L NNN B CA [~ Min NN NGB A
Eoe == (000000 = 0, i

NN = AC AMPS

LT it

() :' :\:FER — e o - POWER

R =L Ll =

< - S i =

I KVAH B3 KWH B3 FREQ 3 KVAR
CIkvaH B3 KWH 3 FREQ  EIKVAR
O

) )
VOLT: AMPS | | POWE

] ) ()| ©
i \Z ° )

Step 2: =Repeat this procedure until new Integration Interval is
a. Press AMPS once to begin Data Entry entered.
Sequence.

= When complete, middle display blanks and lower
=The previous value shifts to middle display and display indicates new Integration Interval.
four dashes appear in lower display.
See Chapter 14 to Exit.
b. Press VOLTS for desired number.

c. Press AMPS to store.

9.2: Group 0, Function 1—The Meter Address

METER ADDRESS: Identifies the meter when communicating with digital communications. When
numerous meters are at one site, it is essential that each meter have its own address. Otherwise, all
meters speak at the same time and communication is useless.

NOTE: The DMMS 350 Address should be set to: 1

To change the Meter Address:

NOTE: Press MAX/MIN/LIMITS at any time to cancel before storing the last digit or switch.

4 ) 4 N

@ @ (53] 2]
o B P
v R O A A = in [ I A
=TV '—lo R R = v ‘ ' ' NNNBCA
: onoooo - e goooaoao
L AC AMPS [ AC AMPS
ABCN ABCN
oono nona
POWER _ _ POWER
- R
=kw I BRI
=3 KVA B KVA
B KVAH B3 KWH = FREQ B3 KVAR B KVAH B3 KWH = FREQ B KVAR

)
VOLTY | AMPS | | POWER

Y @ )

Step 1: Step 2:

a. Enter Group Level of Programming Mode a. Press MAX/MIN/LIMITS until Function 01. appears in
(see Chp. 8). upper display.

b. Press MAX/MIN/LIMITS until 0. appears. = Lower display indicates the current Meter Address.

c. Press AMPS to activate the Group.
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Step 3:

a. Press AMPS once to begin Data Entry Sequence.

= The previous value shifts to middle display and
four dashes appear in lower display.

® b
= max ACVOLTS
=i I
s | ULV L g
= LM2
AC AMPS
T AN
NN ETTY
POWER
'-' '-' :‘ - EE\FN
(T =k
B KVAH B3 KWH B9 FREQ B3 KVAR

\\GB

W,

b. Press VOLTS for desired number.

c. Press AMPS to store each digit.

9.3: Group 0, Function 2—BAUD RATE

) ) [Fesq)
“’” ] 7" e

® ®
= max ACVOLTS
= i O A AR
NNNBCA
= imn '_' '. poooan
= v AC AMPS
ABCN
ponn

OO0 o
JUCi =

BEKVAH B3 KWH B3 FREQ B KVAR

[ from) ) )@
\ VoLTq | AMPS POWE j

= Repeat this procedure until new Address is entered.

= When complete, middle display blanks and lower
display indicates new Address.

See Chapter 14 to Exit.

BAUD RATE: Speed at which data is transmitted between meter and remote computer or serial printer.
The rate programmed into the meter must match the rate used by the remote device. Valid Baud Rates
are 1200, 2400, 4800 and 9600. NOTE: The DMMS 350 Baud Rate should be set to: 9600

To change the Baud Rate:

NOTE: Press MAX/MIN/LIMITS at any time to cancel before storing the last digit or switch.

Step 1:

(o

~

= MAX
/= MIN
=RV}

= Lm2

L]
> =22
0O =2
> ==
E =1

B KVAH B3 KWH B3 FREQ

B KVAR

B fgxm]
i) | VoLTg |Aves) |Poved

W,

a. Enter Group Level of Programming Mode
(see Chp. 8).

b. Press MAX/MIN/LIMITS until 0. appears.

c. Press AMPS to activate the Group.

4 )

® ®

= MAX
= MIN
= LML
= LM2

m
.
=
i
2
.m
=

AC AMPS
ABCN

goono
POWER
| :‘ '-' '-' =IPF
Kw
zg s

CIKVAH B3 KWH £33 FREQ  EIKVAR

B | fraxmin) [PHasE] |
\ VOLTS | AMPS | | POWER| =0 /

Step 2:
a. Press MAX/MIN/LIMITS until Function 02. appears
in upper display.

= Lower display indicates current Baud Rate.
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) 4 )

® ® @
b= max '_' p— AC VOLTS b max - - AC VOLTS
ABCABC ABCABC
Sl TR i St T AT
=i JEL O pooioa = . gooooao
P2 ' -' '-' |-' AC AMPS = M2 AC AMPS
"-"" ABCN ABCN
- I o gonn
- POWER - . POWER
-‘ '-' -— - (=123 -' '-' ' ' '-' (=[5
'- ' =';3/A '- ' ‘-' '-‘ =iy/\
[ ==} [ ==}
B3 KVAH B3 KWH = FREQ B KVAR B KVAH B3 KWH = FREQ B3 KVAR
® : ® ® ] rase) (@
N @ ) U Y,
Step 3:
a. Press AMPS to begin Data Entry Sequence. = Repeat this procedure until new Communication

Baud Rate is entered.
= The previous value shifts to middle display and

four dashes appear in lower display. = When complete, middle display blanks and

lower display indicates new Baud Rate.
b. Press VOLTS for desired number.

c. Press AMPS to store each digit. See Chapter 14 to Exit.

9.4: Group 0, Function 3—System Configuration

The System Configuration sets the DMMS300+'s basic operational parameters. This Function utilizes
Switch PACKS.

FUNCTION 3 contains four different Switch PACKS: 0-3. Each PACK contains four individual UP/DOWN
segments.

e Toggling the segment between UP and DOWN, toggles the switch ON or OFF or chooses between
two options.

e The meter displays one Switch PACK at a time.

o Press VOLTS to scroll from PACK to PACK.

GROUP
FUNCTION
PACK
/@ ea\
v v ¥
— e, =, ACVOLTS
EMAX ' 1 ' ‘ ABCABSC
MIN | i KK NNNBCA
sz -t =to'==' [[[ 0010
Lz | ( AC AMPS
' ' ABCN _PRIOR
I] I] I] I] SETTING
‘ POWER
-_— - =IpE
4 A A z:& NE>W
=van P FRER = KVAR SETTING

\EEEDEE”

SWITCHES: A B C D
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PACK | SWITCH FEATURE SEGMENT POSITION
A Reserved —
B Reserved —
0 C Reserved —
D Phase Reversal Limit Detection UP: Enable
DOWN: Disable
A Non-significant will blank leading zero UP: Enable
DOWN: Disable
B Reset Protection UP: Enable
1 (see Part I: Installation and Operation) DOWN: Disable
C Phase Reversal Rotation Selection UP: CBA Rotation
DOWN: ABC Rotation
D Open Delta Installation UP: Enable
(see Part I: Installation and Operation) DOWN: Disable
A Limit/Relay Control UP: Average
DOWN: Instantaneous
B Power Factor Polarity Indicates + (voltage referenced) UP: -PF
2 or DOWN: +PF
- (current referenced)
C,D For EI-BUS protocol: Switch C is DOWN, Switch D is DOWN.
For MODBUS protocol, ASCII framing: Switch C is UP, Switch D is UP.
For MODBUS protocol, RTU framing: Switch C is DOWN Switch D is UP.
(DMMS 350 Setting above)
For DNP 3.0 protocol: Switch C is UP, Switch D is DOWN.
A Trip Relay Computer Control 1 UP: Enable
(Relay Control 1 and 2 apply only if Relay Option -NL DOWN: Disable
was ordered.)
3 B Trip Relay Computer Control 2 UP: Enable
(Relay Control 1 and 2 apply only if Relay Option -NL DOWN: Disable
was ordered.)
C RS232 or RS485 Communications or Print UP: Enable Communications
DOWN: Enable DC Output
D DC Output UP: Enable DC Output or Print
(To operate DC Output, disable PACK 3, Switch C) Communication
or

Print Operating and Programming Data
(To print, set PACK 3 Switches C and D to UP
position.)

DOWN: Disable DC Output and

Print

NOTE: PACK 3 Switch Setting for DMMS 350:

C:
D:

UP — ENABLE COMMUNICATIONS
DOWN - DISABLE DC OUTPUT

Table 9-2: System Configuration—Switch Packs for Group 0, Function 3
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OPEN DELTA SYSTEM INSTALLATION PROGRAMMING

A special switch is used to indicate that the electrical system being monitored is a Three-phase WYE or
Three-Wire Open Delta System using the connection installation (see Chapter 3). The switch is located in
GROUP 0, FUNCTION 3, Pack 1, Switch D.

WARNING: This switch should be set to UP only if the electrical system is a Three-Wire Delta or Open
Delta, using 2 PTs. Otherwise, the switch should be set to DOWN. Failure to select this switch results in
Phase-to-Neutral readings, as well as incorrect power readings, with the 2PT connection.

Special Open Delta Connection Installation should be followed in the Installation and Operation section
(Chapter 3).

SWITCHING COMMUNICATION PROTOCOLS, EI-BUS, MODBUS RTU/ASCII, DNP 3.0

For EI-BUS protocol: PACK 2, Switch C is DOWN, Switch D is DOWN.

For MODBUS protocol, ASCII framing: PACK 2, Switch C is UP, Switch D is UP.
For MODBUS protocol, RTU framing: PACK 2, Switch C is DOWN Switch D is UP.
For DNP 3.0 protocol: PACK 2, Switch C is UP, Switch D is DOWN.

NOTE: When programming for MODBUS protocol configuration of LIPA (Long Island Power Authority)
mapping options may be performed through communication.

9.5 Modbus Plus Capability

When using the MPI Modbus Plus adapter, the meter values should be set to speak to Modbus RTU with
a meter address of 0001 and a baud rate of 9600 baud. The Modbus Plus address is programmed into
the MP1 Modbus Plus adapter directly.

PRINTING OPTION

To print, access Mode 1 and Mode 2 (see Part I: Installation and Operation). Printing serial options should
be disabled when using a multimeter communications connection RS485.

DISABLING PREVENTS: 1. Printing through the keypad.
2. Corrupting data at a computer terminal while multiple meters poll.
3. Corrupting printing commands through communications.

This option connects a serial printer to the RS232 port and prints the data. Disable this feature when the
meter is not using an RS232 port (i.e., when RS485 or DC outputs are being used).
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9.6: Group 0, Function 3—Programming Procedure

To change the System Configuration Switch Settings:

NOTE: Press MAX/MIN/LIMITS, at any time, to cancel before storing the last digit or switch.

-

~

Step 1:

3] ®
ACVOLTS
x| ) ACOLTS,
=MN | g s e e
L R,
- - gooooo
= AC AMPS
ABCN
gooo
POWER
=PF
p—
3 KVA
I KVAH B3 KWH 0= FREQ 3 KVAR
] : ®
EeEE

a. Enter Group Level of Programming Mode

(see Chp. 8).

b. Press MAX/MIN/LIMITS until 0. appears in

upper display.

c. Press AMPS to

activate the Group.

Ve

(]

= MAX -
= 2
Sh [ |

= LMz

- - =R
[

CIKVAH B3 KWH 3 FREQ  EIKVAR

\$

]

D

/

Step 3:

a. Press VOLTS until desired PACK appears.
b. Press AMPS to begin Data Entry Sequence.

= The previous Switch settings shift to middle
display and four dashes appear in lower display.

c. Press VOLTS to toggle the segments up or down

for desired setting.

d. Press AMPS to store each setting.

@ )

@ ]
ACVOLTS
EMAX ABCABC
MIN - NN CA
e | L 20 i i i
=2 AC AMPS
ABCN
pooan
POWER
l l =13
=17
3 KVA
I KVAH B3 KWH 0= FREQ 3 KVAR

(s
VOLT: AMPS | | POWEI

0 W,

Step 2:
a. Press MAX/MIN/LIMITS until Function 03.0 appears
in upper display.

= Lower display indicates current PACK 0 Switch
Settings.

g o )

®

o ACVOLTS

= i I B

=i [ T | nooian

= AC AMPS
ABCN
oong

[ | =KW

CIKVAH B3 KWH 3 FREQ ~ EIKVAR

®fmmm) ) [rse) | ©
\ VOLTY | AMPS POWE /

= Repeat procedure until new Switch Setting is entered.

= The middle display blanks and new Switch Settings
are indicated on lower display.

(This example shows enabling of Open Delta Installation
switch).

See Chapter 14 to Exit.
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9.7: Relay Mode

NOTE: Relays are not available for the DMMS425.

SWITCH DESCRIPTION Segment Position
A Reversal Imbalance Control UP=Enable
DOWN=Disable
B AND/OR Logic UP=AND
DOWN=O0R
C&D Relay Control see Table 8-4

Table 9-3: SWITCH PACKS for 04P & 05P

The Switch PACKS in FUNCTIONS 4 and 5 of programming GROUP 0 control the relay position. Setting
the switches in different combinations allows the user to specify the conditions in which the relay will be
“SET” or “RESET.” The following table indicates possible configurations.

SWITCHC | SWITCH DESCRIPTION
D
upP uUpP FAIL-SAFE MODE—The normal or non-event condition is set. RESET relay
on either out of limit condition. Relay acts as a protective switch if power is
interrupted. This alerts the user if the meter or the meter power is out.
uUP DOWN N/A (Reserved for future features).
DOWN UP N/A (Reserved for future features).
DOWN DOWN RESET MODE—The normal or non-event condition is reset. SET relay on

either out of limit condition.

Table 9-4

DEFINITIONS:

RESET: There is a short between “COM” and “N.C.” (Normally closed)

SET:

There is a short between “COM” and “N.O.” (Normally open)

(See Part I: Installation and Operation.)

Example 1: Fail-safe mode normally set—non-event condition is set relay

Relay 1 will be “SET” if the instantaneous reading for frequency is between 58 Hz and 62 Hz. When all
other conditions exist, the relay will “RESET.”

NOTE: Under this setup the relay acts as a protective switch.

N
T RESET
62 Hz |- L2
58 Hz |~ T L1
RESET l
0 Hz

NO POWER TO THE UNIT RESET
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PROGRAMMING STEPS:

1. Enter in GROUP 0, FUNCTION 4, PACK ‘P’, Segment C and D: UP, UP.
2. Enter in GROUP 5, FUNCTION 4, LIMIT 1, Segments B, C, and D: DOWN, UP, DOWN. Value: 58.00.
3. Enter in GROUP 5, FUNCTION 4, LIMIT 2, Segments B, C, and D: UP, UP, DOWN. Value: 62.00.

Example 2: Normally reset—non-event condition is reset relay

Relay 1 will be “SET” if the instantaneous reading for amps is below 4.00 or above 5.00 amps. Under all
other conditions the relay will be “RESET".

NOTE: Under this setup the relay will NOT act as a protective switch.

N
SET
5.00 A [ LM1
4.00 A [T LM2
SET l
0.00 A
NO POWER TO THE UNIT RESET

PROGRAMMING STEPS:

1. Enterin GROUP 0, FUNCTION 4, PACK ‘p’, Segments C and D: DOWN, DOWN
2. Enterin GROUP 4, FUNCTION 2, LIMIT 1, Segments: B, C, and D: UP, UP, DOWN. Value: 5.00
3. Enterin GROUP 4, FUNCTION 2, LIMIT 2, Segments: DOWN, UP, DOWN. Value: 4.00

GROUP 0—FUNCTION NUMBER DESCRIPTION
04.P Controls Relay 1
05.P Controls Relay 2 (and 3 if NL4)

Relay Mode: Group 0, Functions 4-5
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To change the Relay Mode to either Fail-safe or Reset:

NOTE: Press MAX/MIN/LIMITS at any time to cancel before storing the last digit or switch.

/69 6\

ACVOLTS
Eue[ M T
=, hh i
tx; gooonoao
= AC AMPS
ABCN
gponog
POWER
=IpF
= KW
3 KVA
EKvAH B3 KwH B3 FREQ I KVAR

e

q POWER]
P | | S | 5

/

Step 1:
a. Enter Group Level of Programming Mode
(see Chp. 8).

b. Press MAX/MIN/LIMITS until 0. appears in upper
display.

c. Press AMPS to activate the Group.

@ )

(] ®
=3 MAX l—| l l AACE \/COL. 'LSC
. LIV dhecn
tm; - gooonoo
= | | ACAMPS
l ' ABCN
gooo
POWER
[ T ="
=3 KVA
I KVAH B3 KWH 05 FREQ 3 KVAR

/9

) 1 [Fras) [ @
V°“ o -/

Step 3:
a. Press AMPS to begin Data Entry Sequence.

= The previous setting shifts to middle display and four

dashes appear in lower display.
b. Press VOLTS for desired switch position.

c. Press AMPS to store each setting.

/® ®\

ACVOLTS

= MAX
n' ":‘AECAEC
NN ca

Step 2:

a. Press MAX/MIN/LIMITS until 04.P (for Relay 1) or

05.P (for Relay 2) appears in upper display.

= Lower display indicates current setting.

@ )

] ®

MAX

= ) Dsscree
= L It 1l

= LM2

CIKVAH C3 KWH 3 FREQ ~ EIKVAR

(o (PHase] |
q 'OWER]
VOLTY [ AMPS | [ POWE! /

/9

= Repeat this procedure until new switch setting is
entered.

= When complete, middle display blanks and lower
display indicates the programming.

See Chapter 14 to Exit.
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9.8: Group 0, Functions 4-5—Time Delay for Relays 1 and 2 (Option — NL)

GROUP 0, FUNCTIONS 4-5 sets the time delay for Relays 1 and 2 between 0 and 255 seconds. This
allows conditions (example below) to exist for a user-specified time period before the relay or alarm
activates. If a time greater than 255 seconds is entered, the meter defaults to the maximum value of 255
seconds.

Example: If Relay 1 is set for 300 amps and the amps increase to 301, the Relay trips only after a
programmed delay period. If the meter then measures 299 Amps, the Relay returns to its original position,
after the programmed delay.

Relay 1: Located in 04.0 & 04.1.
Relay 2: Located in 05.0 & 05.1.
(Procedures for both relays are the same).

GROUP AND FUNCTION NUMBER DESCRIPTION
04.0 Relay 1: On to Off Delay Time
04.1 Relay 1: Off to On Delay Time
05.0 Relay 2: On to Off Delay Time
05.1 Relay 2: Off to On Delay Time
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To change Time Delays:

NOTE: Press MAX/MIN/LIMITS at any time, to cancel before storing the last digit or Switch.

4 N 4 N

@ ) ® ®
= v ACVOLTS v ACVOLTS
s M ren =l B R B
= v l_.'. NNNECA = o 'l l | wanecsa
o gooonao o =! e gooooan
= AC AMPS = AC AMPS
AB N AB N

Step 1: Step 2:
a. Enter Group Level of Programming Mode To program Relay 1:
(see Chp. 8).

a. Press MAX/MIN/LIMITS until Function 04.P appears
b. Press MAX/MIN/LIMITS until 0. appears in upper in upper display.
display.

To program Relay 2 and 3:

c. Press AMPS to activate the Group.
a. Press MAX/MIN/LIMITS until Function 05.P appears.

b. Press VOLTS once to display 04.0 (On to Off delay
time).

c. Press VOLTS twice to display 04.1 (Off to On delay
time).

= Lower display indicates current Time Delays.

— ACVOLTS
5 v i
= LvL l_.' '
= Lv2

CIKVAH B3 KWH 3 FREQ CIKVAR

\_

Step 3:

a. Press AMPS to begin Data Entry Sequence.

= The previous value shifts to middle display and

four dashes

o

W,

) [Feer)
VOLT: s POWE

appear in lower display.

b. Press VOLTS until number appears.

c. Press AMPS

to store each number.

-

\

@ ]
-~ ACVOLTS
= i I B
NN B CA
S [ i
=2 AC AMPS
ABCN
pooan
POWER
‘—l | —.l I =
I S I
3 KVA
I KVAH B3 KWH 0= FREQ 3 KVAR

@

\69

) [Frese)
VOLTY | AMPS | [POWES /

= Repeat this procedure until new Time Delay is

entered.

= When complete, middle display blanks and lower

display

Indicates the new Time Delay.

See Chapter 14 to Exit.
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9.9: Group 0, Function 6—KYZ Parameter Selection

NOTE: FUNCTION 6 applies only if Option -NL or -NL2 was ordered.

OPTION -NL: This option gives the meter 2 Relays and one KYZ pulse. The KYZ pulse can be
programmed to the below features.

Select a single parameter from Table 9-5 according to the DMMS 300+ and DMMS 350 model being
programmed.

OPTION -NL2: This option offers 3 distinct KYZ pulses instead of Relays.

Only three separate parameters may be selected: FUNCTION 6.0 (KYZ Port 0), FUNCTION 6.1 (KYZ
Port 1), and FUNCTION 6.2 (KYZ Port 2). The available parameters vary according to the DMMS 300+
and DMMS 350 model being programmed. For exact port positions see Installation Sections.

PARAMETER DESCRIPTION
0 Disable KYZ

Positive Watt Hour KYZ

VA Hour KYZ
Negative Watt Hour KYZ
Positive VAR Hour KYZ
Negative VAR Hour KYZ
Table 9-5: KYZ Parameters

QR |WIN|F-

APPLICABLE SELECTIONS: 300+ - +WH, -WH, VAH
300+R* - +WH, -WH, +VARH, -VARH
* (-R option gives the 300+ VAR/Hour readings instead or VA/Hours).

To perform the KYZ Parameter Selection:

NOTE: Press MAX/MIN/LIMITS at any time to cancel before storing the last digit or switch.

@ Q\ ) Q\
l= MAX l-l ACYOTS, =2 MAX C 0 RGOS
=wn | 3 = N S
|-' NNNBCA '-"-" NNNBCA
STV o 0 0i 0 = LmL b goooon
= AC AMPS = AC AMPS
ABCN
oooan

POWER

=PF

=KW

CIKVA
CIKVAH B3 KWH E3 FREQ  EIKVAR

8 voLT | Amps | [Power
? (next)

J
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Step 1:
a. Enter Group Level of Programming Mode
(see Chp. 8).

b. Press MAX/MIN/LIMITS until 0. appears in
upper display.

c. Press AMPS to activate the Group.

4 0 )

]

AC VOLTS
=3 MAX —

=l I el B
e | AV biGidh |

= Lm2
- AC AMPS
-= ABCN

= ooon
POWER
=pF
=134
SIKVA

DIkvAH B3 KWH 3 FREQ  EIKVAR

E=E,
Step 3:

a. Press VOLTS once and 06.0 appears in
upper display.

-

Step 2:
a. Press MAX/MIN/LIMITS until 06.P appears in
upper display.

(Standard Selection is 1).

53] q;\
AC VOLTS
=3 MAX - -
=i T M neceee
e | AV bibing
= ' AC AMPS
' ABCN
nnao
POWER
+ =t
= KVA
B KVAH B3 KWH 8 FREQ 3 KVAR
& ] ®
\_ /

Step 4:
a. Press AMPS once to select a different parameter.

b. Press MAX/MIN/LIMITS to increase the parameter

= Middle display indicates preset value. number
= Lower display indicates polarity of selected
parameter and an annunciator indicates the selected c. Press VOLTS to decrease (until desired parameter
parameter. appears).
d. Press AMPS to store.
= A decimal appears in upper level. (Models with
-NL Option, FUNCTION 6 is complete).
APPLIES TO -NL2 OPTION ONLY:
/e ea\ Step 5:
= MAX ACVOLTS
=il I Y e a. Press VOLTS to proceed to another port (06.1 or
eon | LIV higiag 06.2).
o
! "P"OEVER = Repeat this procedure to change parameters.
+ =i
CIKVAH 03I KWH 3 FREQ zix:R See Chapter 14 to Exit.
NErE=E=
SELECTION KYZ PULSE KYZ PULSE KYZ PULSE KYZ PULSE VALUE
IN 06P VALUE PER VALUE PER VALUE PER PER WATT HOUR
WATT HOUR WATT HOUR WATT HOUR FSW=9.999
FSW=9999. FSW=999.9 FSW=99.99
Multiply by 1 1.0 unit WH 0.1 unit WH 0.01 unit WH 0.001 unit WH
Multiply by 2 0.5 unit WH® 0.05 unit WH® 0.005 unit WH 0.0005 unit WH
Multiply by 10 0.1 unit WH 0.01 unit WH 0.001 unit WH 0.0001 unit WH
Multiply by 20 0.05 unit WH 0.005 unit WH 0.0005 unit WH® 0.00005 unit WH®
Divide by 1 1.0 unit WH 0.1 unit WH 0.01 unit WH 0.001 unit WH
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Divide by 2 2.0 unit WH 0.2 unit WH 0.02 unit WH 0.002 unit WH
Divide by 10 10.0 unit WH® 1.0 unit WH® 0.1 unit WH 0.01 unit WH
Divide by 20 20.0 unit WH 2.0 unit WH 0.2 unit WH® 0.02 unit WH®

Table 9-6: KYZ Pulse Value

NOTE: The unit WH refers to the counter value on the meter, where the unit equals Kilo or Mega

user-defined.

The FSW number is used only for decimal point placement (see Chapter 10).

HOW TO USE KYZ PULSE VALUE TABLE FOR MULTIPLICATION:
SITUATION 2: FSW=999.9

SITUATION 1: FSW=9999.

e Selection is Multiply by 2

e This means that every .5 unit WH =1 pulse.

e Unit=Kilo (see Group 1, Function 2)

e Result: For every 1 KWH increment on the
counter, the meter will output 2 pulses.

SITUATION 3: FSW=99.99
e Selection is Multiply by 20

This means that every .0005 unit WH=1 pulse.

[ ]

e Unit=Kilo (see Group 1, Function 2)

e Result: For every 1 KWH increment on the
counter, the meter will output 2,000 pulses.

Selection is Multiply by 2

This means that every .05 unit WH=1 pulse.
Unit=Kilo (see Group 1, Function 2)

Result: For every 1 KWH increment on the
counter, the meter will output 20 pulses.

SITUATION 4. FSW=9.999

Selection is Multiply by 20

Unit=Kilo (see Group 1, Function 2)

This means that every .00005 WH=1 pulse.
Result: For every 1 KWH increment on the
counter, the meter will output 20,000 pulses.

HOW TO USE THE KYZ PULSE VALUE TABLE FOR DIVISION:
SITUATION 2: FSW=999.9

SITUATION 1: FSW=99909.

e Selection is Divide by 10

e This means that every 10 unit WH=1 pulse.

e Unit=Kilo (see Group 1, Function 2)

e Result: For every 10 KWH increment on the
counter, the meter will output 1 pulse.

SITUATION 3: FSW=99.99

e Selection is Divide by 20

e This means that every .2 unit WH=1 pulse.

¢ Unit=Kilo (see Group 1, Function 2)

e Result: For every 1 KWH increment on the
counter, the meter will output 5 pulses.

To change the KYZ pulse value:

Selection is Divide by 10

This means that every 1 unit WH=1 pulse.
Unit=Kilo (see Group 1, Function 2)
Result: For every 1 KWH increment on the
counter, the meter will output 1 pulse.

SITUATION 4. FSW=9.999

Selection is Divide by 20

Unit=Kilo (see Group 1, Function 2)

This means that every .02 WH=1 pulse.
Result: For every 1 KWH increment on the
counter, the meter will output 50 pulses.

-

® ® (]

=1 MAX
= MIN

STRVEE
= Lm2

= MAX
= MIN
=M1
= Lm2

ABC
NNN B

AC AMPS
ABCN

gooo

POWER
=P
=KW
CIKVA

CIKVAH B3 KwH 3 FREQ ~ EIKVAR

EIKVAH B3 KWH B3 FREQ

D fgxmn)
1’

e (o  (pree)
VOLT AMPS | | POWE

haw’

/

VOLTY | AMPS | | POWER}

Step 1:
a. Enter Group Level of
Programming Mode, (see Chp. 8).

Step 2:

a. Press MAX/MIN/LIMITS until 06.P
appears in upper display.

® ® ®
ACVOLTS = max — AC VOLTS
rocnac E i M0
bl 6 o | LV BiGiig
AC AMPS = 2 AC AMPS
ABCN ABCN
noon noon
POWER - POWER
=k o =%
= KVA Va— 3 KVA
EKVAR B KVAH B3 KWH = FREQ I KVAR
] & | foan) )
Y, N [ﬁ- .
Step 3:
a. Press AMPS to change current
setting.

= The decimal point next to the 6
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b. Press MAX/MIN/LIMITS until 0.
appears in upper display.

c. Press AMPS to activate the
Group.

= The lower display indicates
multiplication or division factor.

9.10: Group 0, Function 7—Number of Phases

disappears.

b. Press MAX/MIN/LIMITS to
advance selections. -or-

c. Press VOLTS to reverse.
(Until desired factor appears).

= Division is indicated by div
appearing in the middle display.
When middle display is blank, it
indicates multiplication.

d. Press AMPS to store.

NOTE: ENTER 1 FOR SINGLE PHASE/SINGLE WIRE.
ENTER 2 FOR SINGLE PHASE/TWO WIRE.
ENTER 3 FOR THREE PHASE/THREE OR FOUR WIRE.
e *STANDARD FACTORY SET-UP IS THREE-PHASE FOUR-WIRE

Note: Press MAX/MIN/LIMITS at any time to cancel before storing the last digit or switch.

g D

(]

ACVOLTS
ABCABC
------
NNNEBCA

oopoon
AC AMPS

ooon
POWER
=pF
=KW
CIKVA
CIKVAR

2

= MAX
= MIN
==JRE
= Lm2

CIKVAH 3 KWH 3 FREQ

PHASE]
VOLTS POWER
. s

[

/

Step 1:
a. Enter Group Level of

Programming Mode. (Chapter 8)

b. Press MAX/MIN/LIMITS if 0.
does not appear.

c. Press AMPS to activate the

Group.

é o )

(C:]

Bl Py O
- U
=M1 —

= Lm2

.NNNBCA
oonpoon

AC AMPS
ABCN

POWER

ININ or
) s

IKVA

S KVAH B3 KWH B3 FREQ EIKVAR

PHASE
T VOLTH AMPS POWEF
I "1

Step 2:
= 00. appears in upper display.

a. Press MAX/MIN/LIMITS until
07 appears in upper display.

b. Press AMPS to activate the
Group.

4 N

@ 5]
e e
[ )0 dinech
LML = oonooon
e AC AMPS
ABCN
oooo
- POWER
l-l T _‘ o
I "
E=3KVA
B KvAH B3 KwWH B3 FREQ B3 KVAR

NE =T
Step 3:

a. Press VOLTS to select numbers
1,2o0r3.

b. Press AMPS to store.

See Chapter 14 to Exit.
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CHAPTER 10

PROGRAMMING GROUP 1 - VOLTAGE, AMP AND WATT SCALE
SETTINGS

NOTE: The DMMS 300+, DMMS 350 and DMMS 425 full scales will already be programmed, if the order
specified current and voltage transformer ratios. The meter label indicates any full scale setup.

Programming Group 1 contains voltage, amperage and full scale power selection, along with scale factor
selection and decimal point placement.

The user can re-scale without removing the DMMS 300+ and DMMS 350 for calibration. The DMMS 300+
and DMMS 350 have been calibrated at standard levels in GROUP 2. Mathematically convert any full
scale ratios to those calibrated levels. If a different current or voltage transformer is used, program the
primary value of its ratio. If necessary, convert the ratio to a secondary value of five amps standard
current (1 amp is a special order) and 120V or 75V nominal voltage (option 75 only).

FORMULAS:
Primary 120V Primary 75V Primary
Secondary Secondary Secondary

It may be necessary to convert the full scale to a larger unit. There is a resolution limitation for all full
scales of 2000. If a display reading exceeds 2000, it may be unstable and subject to zeroing problems.

Example: The full scale for a CT ratio of 3000/5 should be 03.00 KA.
When changing a PT or CT full scale, calculate the new watts full scale and make any necessary

changes. The watts full scale will not auto range.

10.1: Group 1, Function O—Full Scale Voltage Settings, Scale & Decimal Point
Placement

GROUP AND FUNCTION NUMBER FUNCTION
10. Full Scale Selection for Volts
11. Full Scale Selection for Amps
12, Full Scale Selection for Watts
1E. Exit Programming GROUP 1

Table 10-1: Group 1 Programming Format

NOTE: Tables 10-2 and 10-3 contain Full Scale Settings for typical voltages and currents
(PT and CT arrangements).
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SECONDARY PT VALUES PT RATIO FULL SCALE
75 V (Suffix 75) L-N MAX 120:1 9.00 KV
120/208 V 1:1 (Direct) 120.0
120/208 V 4:1 0480 V
120/208 V 120:1 014.4 KV
277/480 V (Suffix G) 1:1 (Direct) 0300 V
120/208V 600:1 072.0 KV
120/208 1150:1 138.0 KV

Table 10-2: TYPICAL Full Scale Settings for Volts

If PT is connected line to line, the full scale can be 14.40 KV. Full scale is 300 V L-N, not 277, because
the factory calibration is 300 V. Be sure the table is based on a meter regulation of 2000 A/D counts. So,
for best accuracy, all settings should be placed within that range.

VOLTAGE FULL SCALE:

To change the Full Scale Settings:

NOTE: Press MAX/MIN/LIMITS at any time to cancel before storing the last digit or switch.

s o e\
= MAX ﬁi\éoblsc
= v ! T
L l ot i i
= LM2 AC AMPS
ABCN
onon

POWER
=IPF
=KW
3 KVA
BKVAH B KwWH B3 FREQ I KVAR

® ®
s VOLTY | AMPS | | POWER /

Step 1:
a. Enter Group Level of Programming Mode
(see Chp. 8).

b. Press MAX/MIN/LIMITS until 1. appears in upper
display.

4 )

(5] ®

= MAX l CABC
= MmN ' I ------
=M1 l

= Lm2

B3 KVAH B3 KWH B3 FREQ B3 KVAR

®[from) ) g @
\_ o - J

Step 2:
a. Press AMPS to activate GROUP 1.

= 10. appears in upper display.
= Middle display indicates Scale Factor Setting.

= Lower display indicates Full Scale for voltage.
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= MAX '
= MIN

= LMl '
= LmM2 ‘

2

-
-
> =2
0O |=32
> =2
< =30
=1
—>

COKVAH D3 KwH 3 FREQ  CIKVAR

| froom) =]k
\_ W ]| 4] /)

ENTERING THE SCALE FACTOR:

Step 3:

a. Press AMPS to begin Data Entry Sequence.
= Lower display is replaced with a single dash.

b. Press VOLTS to move the segment UP or
DOWN to set Scale Factor.

= UP signifies - Kilovolts
= DOWN signifies - Volts

c. Press AMPS to store.

g )

@ 52
ACVOLTS
= MAX = ABCABC
— MIN ' ' ' ......
= ' ' ‘ NNNBCA
- gogonoa
ITTENESE
j— ABCN
R g
'-' ' [ ' POWER
R I A=
- CIKVA
I KVAH B3 KWH B3 FREQ I KVAR

® ®
\_ pups) e -

Step 5:
= Middle display indicates present Full Scale for volts.

= Four dashes appear in lower display.
= Enter the four digit full scale.
a. Press VOLTS to increase the digit number.

b. Press AMPS to store each digit.

AC VOLTS
/= MAX "-‘ ABCABC
= VIV R B I R
MIN ' . ' NNNBCA
coe - gooonoao
= AC AMPS
ABCN
gooa
POWER
=9 PF
= KW
d IKVA
CIKVAH B3 KWH =3 FREQ I KVAR

\GB

®
| /

DECIMAL POINT SELECTION:

Step 4:

a. Press VOLTS to move decimal point.

b. Press AMPS to store.

@ (5]
AC VOLTS
EMAX "-' ABCABC
MIN (AR NN B C A
= Lt p— goanon
2 | ACAWPS
ABCN
oonan
_ POWER
L e =ee
e 1LV SX0
B KVAH B3 KWH B33 FREQ O KVAR
®

-

®
VOLTY | AMPS | | POWER j

= Repeat this procedure until desired value is entered.

= Lower display indicates new Full Scale Setting.

= Middle display indicates Scale Factor.

= Group and Function Number (including decimal

point) appear in upper display.

See Chapter 14 to exit.
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10.2: Group 1, Function 1—Amperage Full Scale

CT TYPE FULL SCALE
Direct Input 05.00 A
600/5 0600 A
1000/5 1000 A
2000/5 2000 A
3000/5 03.00 KA
5000/5 05.00 KA

Table 10-3: Full Scale Settings for Amps

Also, note that the meter reads with digital accuracy to a 2000 count range. So, all CT and PT full scale
settings in the meter should reflect that limitation. The table above shows the proper settings.

To change the Full Scale Settings:

NOTE: Press MAX/MIN/LIMITS at any time to cancel before storing the last digit or switch.

é )

@ @

= MAX 0 ABCABC
= MIN

C { NN NE A
LmL e gooooa
AC AM

= Lm2

SIKVA
I KVAH B3 KWH B3 FREQ I KVAR

| e

Step 1:
a. Enter Group Level of Programming Mode
(see Chp. 8).

b. Press MAX/MIN/LIMITS until 1. appears in
upper display.

;< )

o o

= MAX N .
e i | BCA

= Lm1 ! '. T]
A

= Lm2

AP =

L =xw
SIKVA

CIKVAH B3 kwH B3 FREQ I KVAR

@& faaxin) [PHASE) 4]
\_ o s -/

Step 2:
a. Press AMPS to activate the Group.

b. Press MAX/MIN/LIMITS until 11. appears in
upper display.

= Middle display indicates Scale Factor Setting.

= Lower display indicates Full Scale.
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(53] @
AC VOLTS
EMAX ' ' ABCABC
MIN 0 NN NGB C A
Etx; gonooan
= | ACAMPS
ABCN
0oon
POWER
=IpF
| =KW
CKVA
B KVAH B3 KWH 5= FREQ B3 KVAR

W,

®
\_ vor9 (Miaa)

ENTERING THE SCALE FACTOR:

Step 3:

a. Press AMPS to begin Data Entry Sequence.
= Lower display is replaced with a single dash.

b. Press VOLTS to move the segment UP or
DOWN to set Scale Factor.

= UP signifies - Kiloamps.

= DOWN signifies - Amps.

c. Press AMPS to store.

" )

(2] (]
S ax ') RGOS
I=IMlN i NN KB CA
ntm pooooao
SN N) ACAuPS
g RURIR RS

\ W,

[ﬁ%

Step 5:

= The Full Scale for current is indicated in middle
display.

= Four dashes appear in lower display.

= Enter the four digit full scale.
Press VOLTS until the number appears.

b. Press AMPS to store.

(53] @
AC VOLTS
EMAX ' ' ABCABC
MIN ] NN NGB C A
Etﬂi Qonooan
= AC AMPS
ABCN
oooo
POWER
=IpF
[—14
e CIKVA
B KVAH B3 KWH 5= FREQ B3 KVAR

W,

®
U [@
DECIMAL POINT SELECTION:
Step 4:
a. Press VOLTS to move decimal point.

b. Press AMPS to store.

(&3] @
e I
I=IMlN P NN KB CA
LML e [oooooo
=2 | AC AMPS
ABCN
oooo
_ POWER
IO =
Kw
(D =
DIKvAH I KWH 3 FREQ  EIKVAR

\ W,

= Repeat this procedure until the value is entered.
= Lower display indicates new Full Scale Setting.
= Middle display indicates Scale Factor.

Group and Function Number appear (including a
decimal point) in upper display.

10.3: Group 1, Function 2—Scale Selection and Decimal Placement for Watts

Programming GROUP 1 also provides decimal positioning for maximum resolution. The following
examples assist in selecting the best decimal position for FUNCTION 2.

NOTE: Shift the decimal left to increase resolution. Wattage should not exceed a numeral value of 2500.

Shift the decimal one position right to decrease resolution.
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Full Scale Wattage (FSW) is the product of FSV and FSA. For FSW for three phases multiply the FSW
per phase by 3.

Example 1: Full Scale Voltage (FSV)=120 V
Full Scale Amperage (FSA)=5.00 A

FSW (one phase) =120 Vx5.00 A
FSW (one phase)=600 W
FSW (three phase)=600 Wx3 = 1,800 W

Here the FSW is too small a value for a Megawatt meter. FSW in the Kilowatt meter equals 1.800 KW. In
FUNCTION 2, four 9s appear. Place the decimal point after the first digit. The user cannot change the
four digits. The user can only move the decimal point placement.

Example 2: 480/120 PT, 1000/5 CT

FSVv=480V
FSA=1000 A
FSW (one phase)=480 V - 1000 A
FSW (one phase)=480,000 W
FSW (three phase)=480,000 W - 3 = 1,440,000 W

FSW for a Kilowatt meter equals 1440. KW. FSW for a Megawatt meter equals 1.440 MW. In FUNCTION
2 place the decimal point after the last digit for a Kilowatt meter and after the first digit for a Megawatt
meter. It is important to note which type of bezel labeling you have when making this decision.

Example 3: 14.4 KV/120, 1000/5 CT

FSV=14.40 KV
FSA=1000 A
FSW (one phase)=14,400 Vx1000 A
FSW (one phase)=14,400,000 W
FSW (three phase)=14,440, 000 Wx3 = 43,200,000 W

FSW for a Kilowatt meter equals 43,200 KW. Here the FSW is too large a value for a Kilowatt meter (the
range is 000—2500). FSW for a Megawatt meter equals 043.2 MW. In FUNCTION 2, place the decimal
after the third digit.

NOTE: In some applications where the load is normally very low, the watts resolution can be increased
by moving the decimal point one position left.
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To change the scale factor setting for wattage:

NOTE: Press MAX/MIN/LIMITS at any time to cancel before storing the last digit or switch.

e N

® (]
AC VOLTS
EMAX ' ABCABC
MIN | NN NGB CA
. ° noonoag
= AC AMPS
ABCN
oooan
POWER
=IPF
=KW
=IKVA
CIkvaH CIkwH 3 FREQ  CIKVAR

® o] =
| VOLTY | AMPs | [Power

W,

Step 1:
a. Enter Group Level of Programming Mode
(see Chp. 8).

b. Press MAX/MIN/LIMITS until 1. appears in upper
display.

@ (]
ACVOLTS
CImax I j ABCABC
B ) NN NS C A
| NVEE .
= 000AAN
AC AMPS
I ABCN
oooo
POWER
- OCer
Okw
CJkvA
COKvAH [COKwH  [CJFREQ CIKVAR|

°

® ] rovier
\ @
ENTERING THE SCALE FACTOR:
Step 3:
a. Press AMPS to begin Data Entry Sequence.
= Lower display is replaced with a single dash.
b. Press VOLTS to move the segment
= UP signifies - megawatts.

= DOWN signifies - kilowatts..

c. Press AMPS to store.

4 N

@ @
Euax | o R
Cvin -t N
Cluva ‘ '- PY ﬁﬁﬁﬁﬁn
Blemz AC AMPS
ABCN
! 0000
POWER
':' ':' ':' ':' OCder
] (] COkw
-l w = ='e Clkva
Cdkvan CdkwH  CIFREQ CJKVAR]

\ W,

o e ()
VOLT:! POWER
Step 2:

a. Press AMPS to activate the Group.

b. Press MAX/MIN/LIMITS until 12. appears in upper
display.

= Middle display indicates current Scale Factor
Setting.

= Lower display indicates 9999 (including current
decimal placement).

4 N

(5] (2}
Cvax 19 AR
COvin | ¥
=T [ SO0AEA
Dz AC AMPS
ABCN
oooo

89599 =

CJKvA
CdkvaH OkwH  [CJFREQ [CIKVAR|

B | foaxmin] [PHasE) D
\_ ] -

DECIMAL POINT SELECTION:
Step 4:

= Display blanks and 9999 appears in lower display
(including current decimal setting).

a. Press VOLTS to move decimal.
b. Press AMPS to store.

See Chapter 14 to Exit.
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CHAPTER 11

PROGRAMMING GROUP 2—METER CALIBRATION
WARNING—READ THIS SECTION CAREFULLY BEFORE PROCEEDING:

e Any rescaling, such as a change in a transformer ratio, can be accomplished in GROUP 1.
Calibration is not necessary.

e Meter calibration cannot be performed if the meter is installed for service. The sensing inputs must be
connected to a power supply with variable voltage and separate current outputs.

e The calibration procedure requires highly accurate and stable input signals. Incorrect readings result
from improper calibration procedures. If unsure, return unit to the factory for calibration.

o BEFORE calibrating any channel, make a note of its Full Scale Setting (see Chapter 10). Set the Full

Scale in accordance with Table 10-2 for calibration. Restore original Full Scale Setting when
calibration is completed.

11.1: Calibration Requirements

Calibration on the DMMS 300+ and DMMS 350 require precise inputs of 120 Volts, 5 Amps and 2.5
Amps. The DMMS 300+ and DMMS 350 -G model require precise inputs of 300 Volts, 5 Amps and 2.5
Amps. If this equipment is unavailable, contact us for assistance.

GROUP AND FUNCTION NUMBER FUNCTION
20. High End Calibration—Volts AN, BN, CN
21. High End Calibration—Amps A, B, C
22. Low End Calibration—Amps A, B, C
2E. Exit Programming Group 2

Table 11-1: Group 2 Programming Format

NOTE: The voltage and current scales are calibrated with the maximum range value 2000 for current,
14.40 for voltage, 300 for option G. The calibration value can be identical to the full scale value in
GROUP 1, for better accuracy than the specification. However, if a full scale is ever changed to a higher
value than the calibrated value, the value may be less accurate.
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VOLTAGE RANGE INPUT SOURCE GROUP 2 VALUE
69.3/120V 75V 1440
120/208V 120V L-N 1440
277/480V 300V 0300

5A CT High End 5A 2000
2.5A Low End 2.5A 1000

Table 11-2: Calibration Source, Full Scale and Value Settings for Calibration

11.2: Group 2, Functions 0-2—High End Calibration of Voltage Channels, High

and Low End Calibration of Amperage Channels

To change the calibration (high end—Functions 0 and 1):

NOTE: Press MAX/MIN/LIMITS at any time to cancel before storing the last digit or switch.

- D

£

- ACVOLTS
= MAX ' ABCABC
= miN |_
TRV

=2

3 KVAH B3 KWH B3 FREQ 3 KVAR

PHASE
q PoweR
s | s | s e

Step 1:
a. Enter Group Level of Programming Mode
(see Chp. 8).

b. Press MAX/MIN/LIMITS until 2. appears in
upper display.

c. Press AMPS to activate the Group.

=A one-digit password is required to continue.

d. Press VOLTS until 5 appears.

e. Press AMPS to select.

Step 2:

= Refer to Table 11-1 for Function Number that

(] o
T
= MIN _l l I ......
S| UL o
= AC AMPS
ABCN
oooan
- - POWER
I T I I R
[T T I
=3 KVA
B3 KVAH B3 KWH B3 FREQ 3 KVAR
® (]

Afaa

corresponds to the area requiring calibration. Calibration
for each area begins with A and then moves to B and C.

a. Press MAX/MIN/LIMITS to change Function number.
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Step 3:
a. Press AMPS to activate calibration.

= Digits move to middle display.

= After a moment, digits appear in lower display also.

For Amps Low End (Function 2):

\

@ (5>
AC VOLTS
—
= 2N e
= _ . Bindan
M2 e AC AMPS
' l ' : ‘-‘ A BCN
V) ppoo
- POWER
I | =er
KwW
[ I | =
CdkvAH 33 KwH O FREQ C3KVAR

8| fmmm) ) (erese) |
\ VOLTH | AMPS POWE /

Step 4:
a. Press POWER to increase the value and
PHASE/NEXT to decrease the value.

= Digits in lower display disappear momentarily, then
reappear indicating the new value.

b. Press AMPS to store and move to the next phase or
Amp within the group.

See Chapter 14 to Exit.

NOTE: Press MAX/MIN/LIMITS at any time to cancel before storing the last digit or switch.

-

() (]
AC VOLTS
=3 MAX -' ABCABC
= - g
[F L el gooongao
[F e AC AMPS
ABCN
gpona
POWER
=IPF
= KW
3 KVA
B KVAH B3 KWH = FREQ B3 KVAR

ECE=
Step 1:

a. Enter Group Level of Programming Mode
(see Chp. 8).

b. Press MAX/MIN/LIMITS until 2. appears in
upper display.

c. Press AMPS to activate the Group.
= A one digit password is required to continue.
d. Press VOLTS until 5 appears.

e. Press AMPS to select.

g N

(53] 2]
ACVOLTS
= MAX - - ABCABC
= MmN _‘ -‘ ------
' ' NNNBCA
=M1 -— - uu [”] u u
= M2 AC AMPS
ABCN
oonan
POWER
=143
= KW
=3 KVA
OKVAH B3 KWH B3 FREQ B3 KVAR

ClgEr
Step 2:

a. Press MAX/MIN/LIMITS until 22. appears in upper
display.

b. Press AMPS to activate. (Calibration begins with
Amps A, then moves to B and C).

= Middle and lower displays blank.
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POWER
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= KW
= KVA
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°

CiviTS) AMPS | | POWER

@
o
Step 3:

= New value moves to middle display.

= Lower display indicates the calibrated reading
after 10-15 seconds.

= To enter the half scale value in lower display,
a. Press VOLTS to select digits.

b. Press AMPS to store and proceed to B or C within
the group.

c. Press MAX/MIN/LIMITS to end calibration
procedure.

See Chapter 14 to Exit.
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CHAPTER 12

GROUPS 4,5 AND 6—SET LIMITS AND RELAYS

The DMMS 300+ and DMMS 350 -NL offer a comprehensive limit and set point functionality. The user
can program above or below limits for every reading, including %THD. When a voltage or current
measurement exceeds a particular value, the set limit is triggered and alerts the user. Each limit can
trigger two internal Form C dry contact relays for alarm or secondary protection.

The DMMS 300+ and DMMS 350 offer two set limit points available for each measured function: LM1 and
LM2. Each limit can be set at any desired level. Note: The DMMS425 does not have limit setting
capability.

EXAMPLE OF LM1/LM2 SET LIMITS

LM1 AND LM2 SET LIMITS

120 is tri
120 LM1 is triggered

JUE—
LM1 SET TO
100 TRIGGER ABOVE
100 AMPS.
.
80 80
—_—
CURRENT % T LM2 SET TO
(AMPS) 50 |« — TRIGGER BELOW
2 U 40 LM2is triggered 50 AMPS.
20 H
0

A B C

PHASES

12.1: Trip Relay

The DMMS 300+ and DMMS 350 -NL have two relays. These relays are linked through the program to
Set Limits LM1 and LM2. The user can program above or below set limits for every reading. When a
measurement exceeds a particular value, the set limit triggers and alerts the user. Each relay is
programmed to a separate delay time (see Chapter 10).

12.2: Time Delays & Relay Mode

Time Delay indicates whether a delay exists in the relay changing position. Relay Mode indicates
whether the relay will act as a protective switch or not.

NOTE: The Time Delay and Relay Mode are both located in GROUP 0, FUNCTIONS 4 & 5.
THE FOLLOWING GROUPS ALLOW THE USER TO PROGRAM LIMITS AND RELAYS:

GROUP 4: VOLTS/AMPS SET LIMITS / RELAYS
GROUP 4 contains LM1 and LM2 set limit values for voltage and amperage scales. This allows the user
to program limits for the four following functions:

1) Volts phase-to-neutral
2) Volts phase-to-phase
3) AmpsA,B,C
4) Amps neutral
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12.3: Group 4, Functions 0-3—LM1/LM2 Set Limits

DESIGNATES GROUP
NUMBER.

USE VOLTS TO
TOGGLE BETWEEN
LM1 AND LM2.

EOWER

e

gonao \2\\/(
THE LIMIT VALUE.<F:J\=-= : :.: ‘:.‘ P.:O|\:/FER

SINCE THIS IS GROUP 4, FUNCTION 0,
THE LM1/LM2 SET LIMITS FOR VOLTS
AN, BN & CN ANNUNCIATORS GLOW.

FROM LEFT TO RIGHT: SET LIMIT
ABOVE/BELOW, TRIP RELAY 1
AND TRIP RELAY 2.

Group 4: Programming Format for Limit Condition

GROUP AND FUNCTION NUMBER FUNCTION
40. LM1/LM2 Set Limits for Volts AN, BN, CN
41. LM1/LM2 Set Limits for Volts AB, BC, CA
42. LM1/LM2 Set Limits for Amps A, B, C
43. LM1/LM2 Set Limits for Amps Neutral
4E. Exit Programming GROUP 4

Table 12.1: Group 4 Programming Format

NOTE:
Part 1:

These functions have a two-part entry:

The first switch sets the limit to trip either above or below the Limit Value.

The second switch sets whether Relay 1 will trip when the condition occurs.
The third switch sets whether Relay 2 will trip when the condition occurs.

Part 2: The second part is the Limit Value.

LM1 LM2 ABOVE/BELOW RELAY 1 RELAY 2 VALUE
LED LED
ON OFF | Digit Up-trigger above value | Digit Up-enabled Digit Up-enabled 0-9999
Digit Down-trigger below Digit Down- Digit Down- 0-9999
value disabled disabled
OFF ON | Digit Up-trigger above value | Digit Up-enabled Digit Up-enabled 0-9999
Digit Down-trigger below Digit Down- Digit Down- 0-9999
value disabled disabled

Table 12.2: Group 4: Functions 0-3
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LM1 LED LM2 LED ABOVE/BELOW RELAY 1 RELAY 2 | VALUE

ON OFF Digit Up Digit Up Digit Down 0135
OFF ON Digit Down Digit Down Digit Up 0090
Table 12.3: Group 4: Example for Function 0

EXAMPLE: If voltages exceed 135 V, LM1 is triggered and Relay 1 is enabled. If the voltages fall below
90 V, LM2 is triggered and Relay 2 is enabled.

12.4: Group 5, Functions 0—-7—LM1/LM2 Set Limits

4 )

@ @
AC VOLTS
[max C’ '.‘ ABGCaABC
USE VOLTS TO \‘/I: = , e
ADAAAHARLIN Iy Sl I S [ L
' Lme "m~\ FROM LEFT TO RIGHT: SET LIMIT
' ‘ A B oCoN \Zj ABOVE/BELOW, TRIP RELAY 1
0000 AND TRIP RELAY 2
POWER
| 1| -_— p—
THE LIMITVALUE<}:___\! —!|- ! | P
-_—T——
‘ ._.' .—.'.'_.‘ xva \\5 ::(SINCETHIS IS GROUP 5, FUNCTION 0,
Clcvan Clkwn I rreo Clkvar THE KW ANNUNCIATOR
GLOWS

K@ m [VOLTs] [AMPs] [poWER][%] @/

GROUP 5 contains LM1 and LM2 set limit values for all power functions. This allows the user to program
limits for the following functions: Kilowatt, Kilovar, Kilovolt-ampere, Power Factor, Frequency, negative
Kilovar, negative Power Factor, and negative Kilowatt.

GROUP AND FUNCTION NUMBER FUNCTION
50. LM1/LM2 Set Limits for Kilowatt
51. LM1/LM2 Set Limits for Kilovar
52. LM1/LM2 Set Limits for Kilovolt-ampere
53. LM1/LM2 Set Limits for Power Factor
54. LM1/LM2 Set Limits for Frequency
55. LM1/LM2 Set Limits for Negative Kilovar
56. LM1/LM2 Set Limits Negative Power Factor
57. LM1/LM2 Set Limits for Negative Kilowatt
5E. Exit Programming GROUP 5

Table 12.4: Group 5 Programming Format for Limit Condition
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THERE ARE 3 SWITCHES TO SET WITH LIMITS:

1) Switch 1: Sets the limit to trip either above or below the Limit Value.
2) Switch 2: Sets whether Relay 1 will trip when the condition occurs.
3) Switch 3:  Sets whether Relay 2 will trip when the condition occurs.

After the switches are set, the limit value should be programmed (see table in section 12.4).

LM1 LM2 SWITCH 1 SWITCH 2 SWITCH 3 VALUE
LED LED ABOVE/BELOW RELAY 1 RELAY 2
ON OFF Digit Up-trigger above value | Digit Up-enabled Digit Up-enabled 0-9999
Digit Down-trigger below Digit Down- Digit Down- 0-9999
value disabled disabled
OFF ON Digit Up-trigger above value | Digit Up-enabled Digit Up-enabled 0-9999
Digit Down-trigger below Digit Down- Digit Down- 0-9999
value disabled disabled

Table 12.5: Group 5: Functions 0-7

LM1 LM2 SWITCH 1 SWITCH 2 SWITCH 3 VALUE
ON OFF Digit Up Digit Up Digit Down 0120
OFF ON Digit Down Digit Down Digit Up 0090

Table 12.6: Group 5: Example for Function 0

Thus, if Kilowatts exceed 120 W, LM1 is triggered and Relay 1 is tripped.
If the Kilowatts fall below 90 W, LM2 is triggered and Relay 2 is tripped.

SPECIAL CASES

FREQUENCY: FUNCTION 4 contains a permanent decimal after the second digit. The highest and
lowest level limits that can be programmed are 99.99 and 00.00, respectively.

POWER FACTOR: FUNCTIONS 3 and 6 contain a permanent decimal after the first digit. The highest
and lowest limits that can be programmed are 1.000 and 0.000, respectively.
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Programming Group 6, LM1/LM2 Set Limits
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GROUP 6: THD SET LIMITS / RELAYS (For Option -H)

FROM LEFT TO RIGHT: SET LIMIT ABOVE/BELOW,
TRIP RELAY 1 AND TRIP RELAY 2.

GROUP 6 contains LM1 and LM2 set limits for THD. These allows the user to program limits for the
following functions: THD Volts AN, BN, CN, Amps A, Amps B, and Amps C.

GROUP AND FUNCTION NUMBER FUNCTION
60. THD Volts AN
61. THD Volts BN
62. THD Volts CN
63. THD Amps A
64. THD Amps B
65. THD Amps C
6E. Exit Programming GROUP 6

Table 12.7: Group 6 Programming Format For THD Limit Conditions

LM1 LM2 SWITCH 1 SWITCH 2 SWITCH 3 VALUE

LED LED ABOVE/BELOW RELAY 1 RELAY 2
ON OFF | Digit Up-trigger above level Digit Up-enabled Digit Up-enabled 0-999.9
Digit Down-trigger below Digit Down- Digit Down- 0-999.9

level disabled disabled
OFF ON Digit Up-trigger above level Digit Up-enabled Digit Up-enabled 0-999.9
Digit Down-trigger below Digit Down- Digit Down- 0-999.9

level disabled disabled

Table 12.8: Group 6 Functions 0-5
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12.5: Group 6, Functions 0-5—LM1/LM2 Set Limits and Relay Triggers for
Over/Under %THD Conditions

LM1 LED LM2 LED SWITCH 1 SWITCH 2 SWITCH 3 LEVEL
ABOVE/BELOW RELAY 1 RELAY 2

ON OFF Digit Up Digit Up Digit Down 012.0

OFF ON Digit Down Digit Down Digit Up 009.0

Table 12.9: Group 6—Example for Function 0

So, if THD exceeds 12%, LM1 is triggered and Relay 1 is enabled.

If THD falls below 9%, LM2 is triggered and Relay 2 is enabled.

12.6: Limits or Relays Programming Procedure

NOTE: The procedure for programming any limit or relay for each group is identical. The example below
signifies the exact procedure for programming a Limit/Relay for GROUPS 4-6.

—Group 4 is used as an example.

NOTE: Press MAX/MIN/LIMITS at any time to cancel before storing the last digit or switch.

[
GROUP ¢

Step 1:

\

(]

= MIN
=i '.

AC VOLTS
ABCABC

0fi 6 @

= Lv2

AC AMPS

ABCN

ooon

COKVAH 3 KWH B3 FREQ

POWER
=IPF
[=1814
aKVA
EIKVAR

®
[ e i o

W,

a. Enter Group Level of Programming Mode

(see Chp. 8).

b. Press MAX/MIN/LIMITS until 4. appears in upper

display.

c. Press AMPS to activate the Group.

-

]
= MAX
o '-: 8 T FUNCTION
L . goooon
=Lz ' AC AMPS L
| ! ~T1uon || |RELAY
<?: e rower 1| |SWITCHES
LIMIT = CC ol i
VALUE - == Skva
BkvaH B kwH B3 FREQ CEIKVAR
E° )

Step 2:
a. Press MAX/MIN/LIMITS to select desired Function.

= Middle display provides the currently selected value
for whether to trip above or below, activate Relay 1
and activate Relay 2.

Left Switch: UP position indicates above tripping
value for lower display’s value. DOWN position
indicates below tripping.

Middle Switch: UP position sets Relay 1 to trip.

DOWN position doesn't activate Relay 1 when limit
condition exists.

Right Switch: Same as Middle Switch , regarding
Relay 2.

b. Press VOLTS to toggle between LM1 and LM2
settings.

= The LM1 or LM2 annunciator indicates the limit
being displayed.
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(2} (5]
b MAX ACVOLTS
= LM aeeree
1) NN G A
Etm; ooooo
- | AC AMPS
' ' ABCN
nooan
POWER
- - - =%
=3 KVA
B KVAH B3 KWH 0|3 FREQ B3 KVAR

W

o[ =
\_ o1 Ul

Step 3:
a. Press AMPS once.

= Lower display is replaced with three dashes.

=Follow this step for DISABLING LIMITS:

4 N

® b
ACVOLTS
MAX
= i LI secaee
o VU Gihddd

=2 AC AMPS

ABCN
LT
‘-' POWER

Ll =k

C3aKVA
BEKVAH B3 KWH B3 FREQ B3 KVAR

®| fimonn] () ) ferase) | @
e )
Step 4:

a. Press AMPS once to Disable the Limit.

.

= The display blanks momentarily, then the disabled
settings appears in middle and lower displays.

= The Set Above/Below will be set to below.
= Trip Relay 1 will be disabled.
= Trip Relay 2 will be disabled.

= The Setup Level will be set to 0000.

® (]
AC VOLTS
= MAX '-' ‘-l ABCAEBC
:MIN (AN NN B G A
ta - hidiis
= ( AC AMPS
| | Aeew
gpona
POWER
| - - =pF
=KW
=IKvA
EIKVAH B3 KWH B3 FREQ  ESIKVAR

®
\_ i | W | =13

®
J
Step 5:

a. Press VOLTS to change current Set Above/Below,
Trip Relay 1, and Trip Relay 2 settings.

= This toggles the segments UP (above limit) or DOWN
(below limit).

b. Press AMPS to store.

c. Press VOLTS to toggle the second segment UP
(enable Relay 1) or DOWN (disable Relay 1).

d. Press AMPS to store.

e. Press MAX/MIN/LIMITS to proceed to entering the
limit value.

f. Press AMPS to store.
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® ®
= max ACVOLTS
ABCABC
e I S N R S
= VO hihdih
= L2 = AC AMPS
'-' ‘ 3 ' ‘ ABCN
[ e T
POWER
‘-' ' 3 - EESV
l-' ' -' EKVA
B KVAH B3 KWH 0|3 FREQ B3 KVAR

. °

)

Step 6:
a. Press VOLTS to scroll through digits.

b. Press AMPS to select.

c. At the last digit, press AMPS twice to store limit
programming.

= Wait 3 seconds and the display updates with
the new programming value.

(2] (2}
= max ACVOLTS
=) gn B
= | '-'. poooan
= AC AMPS
' ' ABCN
| nono
POWER
|-' | := ‘: =eE
I O A =
B KVAH B3 KWH B9 FREQ B KVAR

O °

)

Step 7:
a. Press VOLTS to program the other limits and repeat
this procedure.

b. Press MAX/MIN/LIMITS TO PROGRAM
ANOTHER Function (refer to Step 2).

See Chapter 14 to Exit.
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CHAPTER 13
PHASE REVERSAL AND PHASE IMBALANCE SET LIMITS/RELAYS

13.1: Phase Reversal and Phase Imbalance

The set limit alerts the user of an unbalanced or a reversed phase in a Three-phase System. The DMMS
300+ and DMMS 350 have two options for this purpose. The standard set-up is clockwise ABC rotation.
Counterclockwise CBA rotation can be selected in GROUP 03.1, Switch C UP.

PHASE REVERSAL: Activates when a reversed phase enters the DMMS 300+ and DMMS 350's
metering system.

PERCENT PHASE IMBALANCE: Activates when the user's preset value percent phase imbalance is

exceeded. For example: an unbalanced Three-phase System.
Note: The DMMS425 does not have this capability.

FIGURE 13-1: EXAMPLE OF SET LIMITS

PHASE IMBALANCE Limits Triggered

I Limits Not Triggered

10:00 AM 11:00 AM
THREE-PHASE SYSTEM IMBALANCE

10%
(%)

13.2: Trip Relay

NOTE: All information pertaining to Trip Relays 1 and 2 applies only to a meter with the —NL option.

The unit has two relays linked through the program to LM1 and LM2 Set Limits. The relay outputs can be
programmed individually to close when LM1 and/or LM2 is triggered. Each relay has provisions for a
separate delay (see Chapter 12).

OTRIP RELAY 1 Whether to trip Relay 1.

@TRIP RELAY 2 Whether to trip Relay 2.

®LEVEL The level at which the warning mechanism trips percentage of voltage imbalance.

@ENABLE/DISABLE In the event of Phase Reversal, whether to enable or disable Phase Reversal
Detection.
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13.3: Group 7, Function 0—Voltage Phase Reversal Detection

GROUP AND FUNCTION FUNCTION
NUMBER
70. Voltage Phase Reversal Detection
71. Voltage Phase Imbalance
7E. Exit Programming GROUP 7

Table 13.1: Group 7 Programming Format

To change the phase reversal setting:

@ [}
- AC VOLTS
= A )
v S
= l
tz; goooon
= AC AMPS
ABCN
pooo

POWER
=P
= kKW
SIKVA
COKVAH I KWH 3 FREQ  EIKVAR

Step 1:
a. Enter Group Level of Programming Mode
(see Chp. 8).

b. Press MAX/MIN/LIMITS until 7. appears in upper
display.

c. Press AMPS to activate the Group.

q ™

] @

B T e
= VY hindda
=12 | | ACAMWPS
ABCN

oooao
POWER

- =pF
' = KW
SIKVA
CIKVAH EIKWH 3 FREQ  EIKVAR

.’ °

Step 2:
a. Press AMPS once.

= Lower display is replaced with two dashes.

b. Press VOLTS to toggle the first segment UP
(enable Relay 1) or DOWN (disable Relay 1).

c. Press AMPS to select. (Repeat procedure for
second segment-Relay 2).

AC VOLTS
ABCABC

= MAX
= MIN
= v
= Lm2

.
=z
=
=
=
=0
=

CIKvAH B3 KWH B3 FREQ ~ EIKVAR

. /

= 70. appears in upper display.

= Middle display indicates current settings for Trip
Relay 1 and Trip Relay 2.

= Lower display indicates current setting for
Enable/Disable Phase Reversal Detection.

e ™

] @

= MAX
= MIN
= v
= Lm2

-
3

z
==
==
=
=0
=

CIKvAH B3 KWH 3 FREQ  EIKVAR

\$

Step 3:
= Middle display is replaced with current Phase
Reversal Setting.

= Lower display is replaced with a single dash.

a. Press VOLTS to toggle the segment UP (enable
Phase Reversal Detection) or DOWN (disable
detection).

b. Press AMPS to store.
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\

@

= MAX
= MIN
=L
= Lm2

- N
'

-

ACVOLTS
NNNBCA

' AC AMPS
ABCN

BCABC
-----

ooonn

ooon

CIKVAH B3 KWH B3 FREQ

POWER
=pF
=KW
CIKVA
EIKVAR

-

/

= Middle and Lower display indicate FUNCTION 0

settings.

See Chapter 14 to exit.

13.4: Group 7, Function 1—Percentage Voltage Phase Imbalance

To change the percentage voltage phase imbalance:

NOTE: Press MAX/MIN/LIMITS at any time to cancel before storing the last digit or switch.

(o

\

(]

Step 1:

a. Enter Group Level of Programming Mode

(see Chp. 9)

b. Press MAX/MIN/LIMITS until 7. appears in upper

display.

=1 MAX
= miN

=M1 )
=2

—

ACVOLTS
ABCABC
------
NNBC

\ A
gooonn
AC AMPS
ABCN

S KVAH B3 KWH B3 FREQ

POWER
=P
=KW
IKVA
SIKVAR

] ) prese) |
EEEE

c. Press AMPS to activate the Group.

® ®
AC VOLTS
= MAX -'| | ABCABC
== 1T e S
= (] NN A
LML e QOODODD
P2 | ACAMPS
ABCN
I nooo
. . POWER
LI o
L) =
3 KVA
B KVAH B3 KWH = FREQ B3 KVAR
3

/

Step 2:
a. Press MAX/MIN/LIMITS until 71. appears in upper
display.

= Middle display indicates the Trip Relay 1 and Trip
Relay 2 settings.

= Lower display indicates the percentage of Voltage
Phase Imbalance.
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- ACVOLTS
= A 1 ST
==V I S A A
= Vo Liaais

v gopooa
= | ACAMPS
| ABCN

ooon

POWER
- opF

' = KW

=3 KVA

CIKvAH CIKWH £33 FREQ  EIIKVAR

Prase
q POWER]
IMIT VOLT NEXT

J

\e
Step 3:

a. Press AMPS to begin Data Entry Sequence.
= Lower display is replaced with two dashes.

b. Press VOLTS to toggle the first segment UP
(enable Relay 1) or DOWN (disable Relay 1).

c. Press AMPS to store.

. ™

2] &
= max AC VOLTS
o I
o DOO0OD
[ v AC AMPS
' ABCN
! 1000
POWER
I ==
oo =
B KVAH B3 KwWH 8 FREQ B3 KVAR

@ - - . =1°
d Power]
\ i) (VO1T9 [AMPS NEXT /

= Middle and lower displays indicate new settings.

See Chapter 14 to Exit.

] ]
= MAX -l | /:CEVCOJ\_'LSC
:M‘N (| NN C A
o 00 0 6 0
T e
— == Qonoon
r' ' POWER
- - =pF
[ B =
=3 KVA
DIkvaH CIKWH 3 FREQ  EIKVAR
® ) o
SErEEEy

Step 4:

= Middle display indicates the current percentage of
Voltage Phase Imbalance.

= Four dashes appear in lower display.

a. Press VOLTS to scroll through digits.

b. Press AMPS to select desired digit.
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CHAPTER 14

EXITING PROGRAMMING MODE

NOTE: Steps to exit Programming Mode vary depending on the programming stage.

Exiting the Programming Mode is always necessary to store any new changes and to calculate a new

checksum. Failure to exit results in a checksum error: the display blanks and the max LED flashes.

IF YOU ARE LOCATED IN A FUNCTION Level—begin at Step 1.

IF YOU ARE LOCATED IN A GROUP Level—begin at Step 2.

-~

® ®
ACVOLTS

S
i B LSS | iR
MVm e
IR NETI

I KVAH

2N o
[

COKwWH 3 FREQ

I KVAR

W

Step 1:
EXITING FROM FUNCTIO|

a. Press MAX/MIN/LIMITS until the Group number in

ol =
VOLTS AMPS | | POWEI

N LEVEL

upper display is followed by E (for Exit).

= The meter returns to Function Level.

-

®

= MAX
= MIN
=]V

::::::

= Lm2

B KVAH

O KWH B3 FREQ

W,

Step 2:

ol ) (e
VOLTS AMPS | | POWEI

EXITING FROM GROUP LEVEL

a. Press MAX/MIN/LIMITS until E. appears in upper

display (for Exit).

b. Press AMPS to exit entirely from Programming

Mode.

(&3] @
_ ACVOLTS
= MAX N ABCABC
= MIN ‘- e N é C .
=on V=. hibiad
=2 AC AMPS
ABCN
oooo
POWER
=pF
=KW
=3 KVA
OIKVAH B3 KWH B3 FREQ 3 KVAR

\69

°

Step la.:

a. Press AMPS to exit from Function Level to Group

Level.

. M . S
9 By POWER]
IMITS] VoLt y NEXT
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CHAPTER 15

PROGRAMMING QUICK REFERENCE

15.1: Entering the Programming Mode

Hold PHASE/NEXT key and press AMPS key.

Display blanks and shows either a ‘0’,

‘1", or ‘3.

If ‘3" is not displayed then press AMPS key until ‘3’ is displayed.

Release AMPS key and press PHASE/NEXT key, while ‘3’ is still displayed.

Display shows ‘333’ momentarily.

Upper display starts counting. Press PHASE/NEXT key when ‘5’ is displayed to register the ‘5.
Repeat step 6 until ‘555’ has been registered.

N

Nogahkw

15.2: Data Entry Sequence

1. At programmable numerical fields or Switch Pack fields, Press AMPS key to begin Data Entry
Sequence.

2. The current setting moves to middle row of display and dashes appear in the bottom row. Press
VOLTS key to toggle between available choices.

3. When a correct choice is selected, press AMPS key to store.

15.3: Programming Groups

Programming Description
Groups
0 Global Meter Setup—Integration Interval, Meter Address,

Communication Setting, Relay Settings

1 Full Scale Settings. Voltage Full Scale, Current Full Scale and Power

Function Full Scale.

Meter Calibration

Calibration Ratios

Volts and Current Limits

Power Function Limits

THD Limits

Imbalance Reversal Limits

Q| N| O O ] WO N

DC Output Calibration
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15.4: Group 0—Global Meter Setup

00. Interval.

01. Meter Address for Communication.

02. Baud Rate for Communication.

03. System Configuration Switch Packs.
030. Reserved Switches.

031.
A. Blank Non Significant Leading Zeros
B. Reset Protection
C. Phase Reversal Rotation Selection
D. Open Delta Configuration
032.
A. Instantaneous/Average Limit
B. Power Factor Polarity
C. Modbus Options
D. Protocol Selection
033.
A. Computer Control Relay 1
B. Computer Control Relay 2
C. Communication Selection

D. DC-Output/Print Control
04. Relay 1 Programming
04P.
A. Imb/Rev Selection
B. And/or Logic
C & D. Relay Control Selection
040. ON to OFF delay time
041. OFF to ON delay time
05. Relay 2 Programming 05P.
A. Imb/Rev Selection
B. Reserved
C. & D. Relay Mode Selection
050. ON to OFF delay time
051. OFF to ON delay time
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06

07

. KYZ Programming
06P. Pulse Factor Programming
060. KYZ Port 0 Function Mapping
061. KYZ Port 1 Function Mapping
062. KYZ Port 2 Function Mapping

. Number of Phases

15.5: Group 1: Full Scale Setup

10
11
12

. Volts Full Scale
. Currents Full Scale

. Power Full Scale

15.6: Group 2: Calibration

20
21
22

. Volt AN, BN, CN
. Amp A, B, C (High End)
.Amp A, B, C (Low End)

15.7: Group 3: Calibration Ratios

30.
31.
32.
33.
34.
35.
36.
37.
38.

Volt AN
Volt BN
Volt CN
Amp A (High-End Ratios)
Amp B (High-End Ratios)
Amp C (High-End Ratios)
Amp A (Low-End Ratios)
Amp B (Low-End Ratios)
Amp C (Low-End Ratios)

15.8: Group 4: Volt/Current Limits

40
41
42
43

. Volt AN, Volt BN, and Volt CN Limits.
. Volt AB, Volt BC, and Volt CA Limits.
.Amp A, Amp B, and Amp C Limits.

. Amp N Limits.

G
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15.9: Group 5: Power Function Limits

50. +Watt Limits

51. +VAR Limits

52. VA Limits

53. +PF Limits

54. Frequency Limits
55. —=VAR Limits

56. —PF Limits

57. —Watt Limits

15.10: Group 6: THD Limits

60. Volt AN THD Limits
61. Volt BN THD Limits
62. Volt CN THD Limits
63. Amp A THD Limits
64. Amp B THD Limits
65. Amp C THD Limits

15.11: Group 7: Imbalance/Reversal Limits

70. Detect Reversal

71. Imbalance percent Limit

15.12: Group 8: DC Output Calibration

8P. Switch Packs
8PO0.
A. 75 Volts Suffix Selection
B. 300 Volts Suffix Selection
C. Frequency
D. 10 Channel Selection
8P1. Power Uni- /Bidirectional Selection
A. Port0
B. Port 1
C. Port 2
D. Port 3
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8P2. Power Uni- /Bidirectional Selection
A. Port 4
B. Port 5
C.Port6
D. Port 7
8P3. Power Uni- /Bidirectional Selection
A. Port 8
B. Port 9
C. Reserved
D. Reserved
80. DC Output Port 0
80F. Parameter Mapping
80L. Low-End Calibration
80H. High-End Calibration
81. DC Output Port 1
81F. Parameter Mapping
81L. Low-End Calibration
81H. High-End Calibration
89. DC Output Port 9
89F. Parameter Mapping
89L. Low-End Calibration
89H. High-End Calibration

KEY DESIGNATIONS

MAX/MIN/LIMITS — Scroll Groups

— Scroll Functions

VOLTS — Scroll Packs
AMPS — Enter/Exit Group
— Enter/Exit

& FElectro Industries/GaugeTech Doc # E104708 V.5.2

93



& FElectro Industries/GaugeTech Doc # E104708 V.5.2

94



CHAPTER 16

ETHERNET OPTION

The DMMS350 Meter with the Ethernet Option has all the components of the standard Meter PLUS the
capability of connecting to multiple devices over Ethernet. The Meter face is the same as the
DMMS300+.

@ Electro Industries

AC K-VOLTS

aCABC

16.1: Ethernet Module

The Ethernet connection is made with a small module added to the back of the meter. This small but
powerful module has simply an RJ-45 Port and four Status LEDs.

ETHERNET
10BASET
RJ-45 LED DETAIL

GREEN 1 O O 4 GREEN
RED 3 Q Q 2 YELLOW

[e)@)
Q0
DG
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See the Table below for a description of the Status LED functions.

LED Description LED Functions
1 Serial Port (Channel) 1  |Lights solid green to indicate Channel 1 is IDLE.
Status for Blinks green to indicate Channel 1 is connected to the network
Software Version 01.8 |and ACTIVE.
1 Serial Port (Channel) 1  |Blinks green to indicate Channel 1 is IDLE.
Status for Lights solid green to indicate Channel 1 is connected to the
Software Version 01.2 |network and ACTIVE.
2 Serial Port (Channel) 1  |Blinks yellow to indicate Channel 1 has communication
Status for activities.
Software Version 01.2
2 Serial Port (Channel) 2  |Lights solid yellow to indicate Channel 2 is IDLE.
Status for Blinks yellow to indicate Channel 2 is connected to the network
Software Version 01.8 |and ACTIVE.
(Not used by this device; reserved for future use)
3 Diagnostics Blinks or lights solid red in combination with the green (Channel
1) LED to indicate DIAGNOSTICS and ERROR DETECTION.
Red solid, green (Channel 1) blinking:
1x: EPROM checksum error
2x: RAM error
3x: Network controller error
4x: EEPROM checksum error
5x: Duplicated IP address on network*
6x: Software does not match hardware*
Red blinking, green (Channel 1) blinking:
4x: Faulty network connection*
5x: No DCHP response received*
4 Network Link Status Lights solid green to indicate network port is connected to the
network.
* non-fatal error

16.2: Ethernet Option Setup

This chapter covers the required steps to get the Ethernet Interface on-line and working. There is only

one method used to log into the Ethernet Server and set up the IP address:
e Network Port Login: make a Telnet connection to the network port (9999).

It is important to consider the following points before logging into and configuring the Ethernet Interface:
e The Ethernet Interface’s IP address must be configured before a network connection is available.

e Only one person at a time may be logged into the network port. This eliminates the possibility of
several people trying to configure the Ethernet Interface simultaneously.
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16.3: Default IP Address

The Ethernet Interface ships with a default IP address set to 0.0.0.0, whish automatically enables DHCP
within the Ethernet Interface.

Provided a DHCP server exists on the network, it will supply the Ethernet Interface with an IP address,
gateway address and subnet mask when the Ethernet Interface boots up. If not DHCP server exists, the
Ethernet Interface will respond with a diagnostic error: the RED Diagnostic LED blinks continuously and
the GREEN Status LED blinks five times.

16.4: AutolP

AutolP allows an Ethernet Interface to obtain an address in a network that does not have a DHCP server.
(Windows 98 and 2000 also support AutolP.)

AutolP assigns a random valid address to the Ethernet Interface in the range of 169.254.x.1 to
169.254.x.1 (x can be between 0 and 255). This range of IP addresses is not to be used over the
Internet. If the Ethernet Interface has not been configured manually and cannot find a DHCP server, it
automatically chooses an address from the reserved range. The Ethernet Interface then uses the
Address Resolution Protocol (ARP) to send out a request asking if any node is using that address. If
another node is using the same address, the Ethernet Interface assigns another IP address, reboots and
repeats the sequence.

NOTE: AutolP-enabled Ethernet Interfaces are constantly looking for DHCP servers. If a DHCP server

becomes available on the network, the AutolP-enabled Ethernet Interface switches to the DHCP server-

provided address and the unit reboots. If the DHCP server exists but denies the Ethernet Interface an IP
address, the Ethernet Interface does not attach to the network, but waits and retries.

AutolP allows a small network of AutolP-enabled devices to be set up without any need for a DHCP
server or static IP addresses.

AutolP can be disabled be setting the IP address to 0.0.1.0. The 1 in the third octet is the disabling
factor.

16.5: Setting the IP Address

The Ethernet Interface’s IP address must be configured before a network connection is available. If the
IP address was not set automatically via DHCP, set it now using a network and the setup (configuration)
menu.

NETWORK PORT LOGIN

The ARP method is available under UNIX and Windows-based systems. The Ethernet Interface will set
its address from the first directed TCP/IP packet it receives.

CLEARING THE ARP TABLE

Clearing and entry in the ARP table should be performed before and after setting the IP Address that you
will be using. In command prompt, type the following (insert your IP Address). Then press the Enter key.

larp —d 191.12.3.77)
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ARP ON UNIX

On a Unix host, create an entry in the host’'s ARP table using the intended IP address and the hardware
address of the Ethernet Interface, which is found on the product label.

larp —s 191.12.3.77 00:20:4a:XX:XX:XX

ARP ON WINDOWS

In order for the ARP command to work on Windows, the RP table on the PC must have at least one IP
address defined other than its own. If the ARP table is empty, the command will return an error message.
Type ARP —A at the DOS command prompt to verify that there is at least one entry in the ARP table.

If the local machine is the only entry, ping another IP address on your network to build a new entry in the
ARP table; the IP address must be a host other than the machine on which you are working. Once there
is at least one additional entry in the ARP table, use the following command to ARP the IP address to the
Ethernet Interface:

|arp -s5191.12.3.77 00-20-4a-xx-xx-xx|

TELNET TO PORT 1

Now open a Telnet connection to Port 1. The connection will fail quickly (3 seconds). But the Ethernet
Interface will temporarily change its IP address to the one designated in this step.

telnet 191.12.3.77 1

TELNET TO PORT 9999

Finally, open a Telnet connection to port 9999 and set all required parameters.

telnet 191.12.3.77 9999

CLEARING THE ARP TABLE

Clearing and entry in the ARP table should be performed before and after setting the IP Address that you
will be using. In command prompt, type the following (insert your IP Address). Then press the Enter key.

larp —d 191.12.3.77|

NOTE: This IP address is temporary and will revert to the default value when the Ethernet Interface’s
power is reset, unless you log into the Ethernet Interface and store the changes permanently.

16.6: Network Configuration

Certain parameters must be configured before the Ethernet Interface can function on a network. The
Ethernet Interface can be locally or remotely configured using the following procedures:

Use a Telnet connection to configure the unit over the network. The Ethernet Interface’s configuration is
stored in nonvolatile memory (NVRam) and is retained without power. The configuration can be changed
at any time. The Ethernet Interface performs a reset after the configuration has been changed and
stored.
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As mentioned above, to configure the Ethernet Interface over the network, establish a Telnet connection
to port 9999. From the Windows Start menu, click Run and type the following command, where x.X.X.X is
the IP address and 9999 is the Ethernet Interface’s fixed network configuration port number.

telnet x.x.x.x 9999

NOTE: Be sure to include a space between the IP address and 9999.

16.7: Configuration Parameters

After entering Setup Mode (confirm by pressing Enter), you can configure the parameters for the
software in use by entering one of the numbers on the Change Setup Menu, or you can confirm default
values by pressing Enter. Be sure to store new configurations when you are finished. The Ethernet

Interface will then perform a power reset.

NOTE: Check your Software Version (see below).

Serial Number 5415404 MAC Address 00:20:4A:54:3C:2C

Software Version V01.2 (000719)
Press Enter to go into Setup Mode

1) Network/IP Settings:
Ethernet Interface Autodetect
IP Address
Default Gateway
Netmask

2) Serial & Mode Settings:
Protocol
Serial Interface

3) Modem Control Settings:
DCD Output
CTS Output

4) Advanced Modbus Protocol Settings:
Slave Addr/Unit ID Source
Modbus Serial Broadcasts
Character, Message Time-out

- 0.0.0.0/DHCP (Customer Configurable)
---notset --- (Customer Configurable)
---not set --- (Customer Configurable)

Modbus/RTU, Slave(s) attached (FIXED)
9600,8,N,1,RS232,DB25 (must match meter) (FIXED)

Fixed High/Active
Fixed High/Active

Modbus/TCP header (FIXED)
Disabled
00010 ms, 00500 ms

Serial Number 7262203 MAC Address 00:20:4A:72:F2:FB

Software Version V01.8b3 (031021)
Press Enter to go into Setup Mode

Model: Device Server OEM (Firmware Code: 4D)

1) Network/IP Settings:
Ethernet Interface Autodetect
IP Address
Default Gateway
Netmask
2) Serial & Mode Settings:
Protocol
Serial Interface
3) Modem Control Settings:
DCD Output
CTS Output
4) Advanced Modbus Protocol Settings:
Slave Addr/Unit Id Source

- 0.0.0.0/DHCP/BOOTP/AutolP (Customer Configurable)
---not set --- (Customer Configurable)
---not set --- (Customer Configurable)

Modbus/RTU, Slave(s) attached (FIXED)
9600,8,N,1,RS232 (FIXED)

Fixed High/Active
Fixed High/Active

Modbus/TCP header (FIXED)
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Modbus Serial Broadcasts Disabled (ID=0 Auto-mapped to 1)
MB/TCP Exception Codes Yes (return OXOA and 0x0B)
Character, Message Time-out 00050 ms, 05000 ms

D) default settings, S) save, Q) quit without save;

select command or parameter set (1..4) to change:

NOTE: EIG recommends that you use the default settings shown in the above setup screens.

BAUD RATE

The Ethernet Interface and attached serial device (the meter) must agree on a speed or baud rate used

for the serial connection. Valid baud rates are 1200, 2400, 4800 and 9600 (default). For the DMMS350,
default settings are 9600 baud rate, 8 data, 1 stop, no parity, Modbus RTU.

16.8: New Parameters for Version V01.8

NOTE: Some of the advanced parameter settings are only displayed in the top menu screen if
they are enabled.

Use MB/TCP 0x0B/0Ox0A Exception Responses Option

Exception hex 0B (TARGET DEVICE FAILED TO RESPOND) should be considered a “soft” error where
a retry may succeed. It is returned: If slave-attached — if the slave didn't answer or the answer contained
a CRC error.

Disable Modbus/TCP Pipeline Option

While the Modbus/TCP standard specification requires Modbus/TCP masters/clients to issue only one poll
at a time, the full-duplex flow-controlled nature of TCP/IP allows them to issue more than one at a time
and the TCP socket will happily buffer them. This network device will process them one at a time and
answer each in turn.

Setting this parameter to 1/No causes the network device to allow this queuing or pipeline behavior. This
is the safest default setting; only change this to DISABLE if you are having problems.

Setting this parameter to 2/Yes causes the network device to always process the newest request from the
TCP buffer — all older requests are discarded. This allows a Modbus/TCP master/client to retry old
requests without risking building up a stale queue of waiting requests.

Tx Delay after RX Option

This will insert a delay between the last Modbus serial response and the next Modbus serial command.
This is used for slower Modbus slave devices that may not be immediately ready to receive a new
command after a response.

Telnet Configuration Password Option
The Telnet Configuration Password can be set to disable unauthorized access to the setup menu via a
Telnet connection to port 9999. (See Section 16.7, Network IP Settings.)
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ADDENDUM A-1
DMMS B MECHANICAL INSTALLATION

These diagrams display the DMMS B Unit mechanical installation.
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Diagram A-1.1 Face of the DMMS 300B with lower cover removed.

NOTE: Mounting of the DMMS B Unit is very easy, because it requires no cutting. The meter is mounted with five
screws and all wiring can be done through the front panel just below the face of the meter. Wiring can also be done

through the back of the meter, if desired. The wiring will be described below.

NOTE: Dimensions of the meter are: 8.375"W x 7.125"H x 4.25"D.
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Diagram A-1.2  Mounting Detail for DMMS B.

NOTE: Mounting of the DMMS B Unit is very easy, because it requires no cutting. The meter is mounted with five
screws as shown and all wiring can be done through a front panel just below the face of the meter.
All dimensions in the diagram above are in inches.
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ADDENDUM A-2

DMMS B UNIT ELECTRICAL INSTALLATION

A-2.1: Connecting the Current Circuit

Install the cable current at 600V AC minimum. The cable connector should be rated at 6 Amps or greater
and have a cross-sectional area of 16 AWG.

Mount the current transformers as close as possible to the meter. The following table illustrates the
maximum recommended distances for various CT sizes, assuming the connection is via 16 AWG cable.

CT Size (VA) MaxiMum DISTANCE (CT 10 300B)
2.5VA 10 FEET
5.0 VA 15 FEET
7.5VA 30 FEET
10.0 VA 40 FEET
15.0 VA 60 FEET
30.0 VA 120 FEET

WARNING: DO NOT LEAVE SECONDARY OF CT WHEN PRIMARY CURRENT IS FLOWING. THIS MAY CAUSE HIGH VOLTAGE WHICH
OVERHEATS THE SECONDARY OF THE CT. IF THE CT IS NOT CONNECTED, PROVIDE A SHORTING BLOCK ON THE SECONDARY OF
THE CT.

A-2.2: CT Connection

If the DMMS B Unit is connected directly, maintain the exact connection to avoid incorrect polarity.

When the DMMS B Unit is connected using the CTs, it is imperative to maintain the correct CT polarities.
CT polarities are dependent upon correct connections of CT leads and the direction that the CTs are
facing when they are clamped around the conductors. The dot on the CT must face the line side and the
corresponding secondary connection must connect to the appropriate pin. Failure to connect CTs
properly results in incorrect Watt readings.

A-2.3: Connecting the Voltage Circuit

For proper meter operation, the voltage connection must be maintained. The voltage must correspond to
the correct terminal.

The cable required to terminate the voltage sense circuit should have an insulation rating greater than
600V AC and a current rating greater than 0.1 A.

A-2.4: Selecting the Voltage Fuses

We recommend using fuses, although connection diagrams do not show them. Slow blow, 200 mA rated
fuses should be used.

WARNING: THE MAXIMUM VOLTAGE FOR THE DMMS 300B 1s 150V PHASE TO NEUTRAL. IF SUFFIX -G IS ADDED, THE MAXIMUM
VOLTAGE 1S 300V PHASE TO NEUTRAL.
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A-2.5: Connection to the Main Power Supply

The DMMS B requires a separate power supply. Listed are the 5 different power supply options and corresponding

suffixes.
CONTROL POWER OPTION
120V AC NO SUFFIX
240V AC A
24V DC D
48V DC D’
125V DC D?

NOTE: FoOR DC-POWERED UNITS, POLARITY MUST BE OBSERVED. CONNECT THE NEGATIVE TERMINAL TO L1 AND POSITIVE
TERMINAL TO L2. AN EARTH GROUND CONNECTION TO CHASSIS IS MANDATORY FOR NORMAL OPERATION (TERMINAL 3). DO NOT
GROUND THE UNIT THROUGH THE NEGATIVE OF THE DC SUPPLY. SEPARATE GROUNDING IS REQUIRED.

A-2.6: Electrical Connection Installation

Choose the diagram that best suits your application and maintain the polarity. Follow the outlined procedure to verify
correct connection.

NOTE: THIS PROCEDURE IS ONLY SUITABLE WHEN POWER FLOW IS SINGLE DIRECTION.

HELPFUL DEBUGGING TOOLS
ISOLATING A CT CONNECTION REVERSAL

(1) = Remove potential connections to terminals 6 and 7. Observe the KW reading. It should be
positive (unless you are generating power).

= If negative, reverse the CT wires on terminals 8 and 9.
(2.) Connect terminal number 6 potential. If KW decreases to about zero, reverse CT wires on terminals 10 ,11.
3. Connect terminal number 7 potential. If KW is low, reverse CT wires to terminals 12 and 13.

LISTING OF CONNECTION DIAGRAMS
| Three-Phase, Three-Wire System Delta with Direct Voltage and CTs.

Il Three-Phase, Three-Wire Open Delta with two CTs and two PTs.
(Open Delta System should only be used if the electrical system is a 3-wire OPEN DELTA. Open Delta can be enabled
or disabled in Programming Group 0, Function 3).

1] Three-Phase, Three-Wire Open Delta with three CTs and two PTs.

v Three-Phase, Four-Wire System Wye with Direct Voltage and CTs.
\% Three-Phase, Four-Wire System Wye with CTs and PTs.
\ Three-Phase, Four-Wire System Wye 2.5 Element with CTs and PTs.

NOTE: For Three-Phase, Grounded Delta, use the Delta connection.
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I. Three Phase, Three-Wire System Delta with Direct Voltage and CTs.
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Il. Three-Phase, Three-Wire Open Delta with two CTs and two PTs.
Special Programming Required.
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lll. Three-Phase, Three-Wire Open Delta with three CTs and two PTs.
Special Programming required.
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IV. Three-Phase, Four-Wire System Wye with Direct Voltage and CTs.
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V. Three-Phase, Four-Wire System Wye with CTs and PTs.
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VI. Three-Phase, Four-Wire System Wye 2.5 Element with CTs and PTs.
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A-2.7: Control Relays & Pulse Output: NL Option

The DMMS 300+ and 350 Units can be equipped with 2 Control Relays and 1 KYZ Pulse Output by ordering the NL
Option.

KYZ RELAYS: A single relay provides pulses for energy management systems or any other type of recording device.
These pulses represent accumulated positive watt-hour, or negative watt-hour. Accomplish this assignment through
Programming Mode. The pulse value is determined by the decimal increment of the power function assigned to the
pulse. KYZ relay output (Form C), rated 200V, 100mA-1 each.

NOTE: Unless otherwise specified, standard KYZ set up represents positive watt hour. See table below for standard
rate. The scale factor for wattage (KW or MW) and Full Scale Decimal Point Placement is selectable in Programming
Mode GROUP 1, FUNCTION 2. Follow the Decimal Point Placement corresponding to the change in level. A
multiplication or division factor can be programmed. See Programming GROUP 0, FUNCTION 6 for a different rate.

STANDARD RATE TABLE FOR WATTS*

DECIMAL POINT PLACEMENT (KW/MW) CHANGE IN LEVEL
9999. 1 Units W-Hour
999.9 0.1 Units W-Hour
99.99 0.01 Units W-Hour
9.999 0.001 Units W-Hour

* Units can be Kilowatts or Megawatts.

A-2.8: KYZ Pulse Outputs: NL2 Option

The -NL2 Option for the DMMS is equipped with three KYZ outputs. The KYZ relays provide pulses for energy

management systems or any other type of recording device. These pulses represent accumulated positive watt-hour,
negative watt-hour, VA-hour, positive VAR-hour, or negative VAR-hour. Accomplish this through Programming Mode
GROUP 0, FUNCTION 6. The pulse value is dependent upon the Decimal Point Placement and is determined by the
decimal increment of the power function assigned to the pulse. Refer to the situation that applies to the meter setting.

Note: Unless otherwise specified, standard KYZ setup for Pulse Output 0 is positive Watt Hour,

Pulse Output 1 is negative Watt-Hour, and Pulse Output 2 is VA-hour. See table below for
standard rate.

Note: With Option R the setup for Pulse Output 0 is positive Watt-Hour, Pulse output 1 is positive
VAR-hour, and Pulse output 2 is negative VAR-hour.

The scale factor for Wattage (KW or MW) and Full Scale Decimal Point Placement is selectable in Programming
Mode GROUP 1, FUNCTION 2. Follow the Decimal Point Placement corresponding to the Change in Level. A
multiplication or division factor can be programmed. See Programming GROUP 0, FUNCTION 6 for a different rate.

KYZ Relay Output (Form C), rated 200V, 100mA. Three separate KYZ Outputs are labeled 0 through 2.
See Figure 3.1 below for detail.
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STANDARD RATE TABLE FOR WATTS*

DECIMAL POINT PLACEMENT (KW/MW)

CHANGE IN LEVEL

9999. 1 Units W-Hour
999.9 0.1 Units W-Hour
99.99 0.01 Units W-Hour
9.999 0.001 Units W-Hour

e Units can be Kilowatts or Megawatts.
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Figure A-2.1: KYZ Relay Connection for NL2 Option
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ADDENDUM A-3
DMMS B UNIT COMMUNICATION INSTALLATION
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Figure A-3.1: Wiring Diagram of DMMS 300B
RS485 Communication and Relay Output Installation.
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A-3.1: RS485

Each DMMS B instrument has an unique address up to four digits. Available standard baud rates are
available up to 9600 baud. To select the proper baud rate, apply the following rules:

For a smaller number of instruments over a long distance, use a lower baud rate. Optimal recommended
baud rate is 1200 baud.

RS485 parallels multiple instruments on the same link. Its operating capability is up to 4000 feet.
When using only 2 wires (on the RS485), the link can include up to 30 instruments.

A-3.2: Communication via Modem

Use modems (dedicated or dial-up) when the instruments are located at great distances. However, set
the modem to auto answer at the recommended value of 1200 baud rate. Also, flow control must be
disabled.

|. MODEM CONNECTED TO COMPUTER (ORIGINATE MODEM)

PROGRAMMING THE MODEM

Comply with the modem'’s instruction manual and follow these instructions:

RESTORE MODEM TO FACTORY SETTINGS:
e Erases all previously programmed settings.

SET MODEM TO DISPLAY RESULT CODES:
e The device uses the result codes.

SET MODEM TO VERBAL RESULT CODE:
e The device uses the verbal codes.

SET MODEM TO IGNORE DTR SIGNAL:
e Necessary for the device to ensure connection with originate modem.

SET MODEM TO DISABLE FLOW CONTROL:
e Necessary to communicate with remote modem connected to device.

TELL MODEM TO WRITE THE NEW SETTINGS TO ACTIVATE PROFILE:
e Places these settings into nonvolatile memory; the settings take effect after the modem powers up.
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Il. MODEM CONNECTED TO THE DEVICE (REMOTE MODEM)

PROGRAMMING THE MODEM

Comply with the modem'’s instruction manual and follow these instructions:

RESTORE MODEM TO FACTORY SETTINGS:
e Erases all previously programmed settings.

SET MODEM TO AUTO ANSWER ON N RINGS:
e Sets the remote modem to answer the call after N rings.

SET THE MODEM TO AUTO NEGOTIATE MODE:
e Sets the remote to auto-negotiate to communicate successfully with the Futura+ Series and other devices in the
modem.

SET MobDEM TO RETURN NUMERIC RESULT CODES:
e Increases speed connection with the Futura+ Series.

SET MODEM TO IGNORE DTR SIGNAL:
e Necessary for device to ensure connection with originate modem.

SET MODEM TO DISABLE FLOW CONTROL:
e Necessary to communicate with remote modem connected to the Futura+ Series

TELL THE MODEM TO WRITE THE NEW SETTINGS TO ACTIVATE PROFILE:
Places new settings into nonvolatile memory; settings take effect after the modem powers up.
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