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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)
~— ] _______J
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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N
EEEREE
@ CD 7 8 9 10 11 12 13
¢ FD| 6
® CD 5 PORT
HD |4
SR
CONTROL [T (D 2 L1
LOAD POWER{ (D1t
" J

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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® H [p]78 9 10 11 12 13
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L
® NS o
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-
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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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N
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CONTROL T CD o L1
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IV. Three-Phase Four-Wire Wye with Direct Voltage and CTs

BACK VIEW

®

’

S

~
.. __|elelelelele]
” Dl78 9 0 11 12 13
‘—’;)b'”' 0| s
. ”u | D|s  PORT
Ol
@ l—ig—l—@’_T 53
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
Gl 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 E—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).

& FElectro Industries/GaugeTech Doc # E104708 V.5.2 24



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 (Frasy |
\ 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 LG 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 ®
NEFEEEPRANEEEE™ BB
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 Tafoli ' | 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] o ®
VOLT$ | AMPS]| | POWE /

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

Step 3:

a. While the min value is
displ