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Part I. Installation & Operation

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.

—) Line

A)
Single Phase
2 Wires

——O Neutral
Line 1

B)

Single Phase »———(1) Neutral

3 Wires

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

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

Power in a 120/240V AC system is: W =(E| ;.1 *liine1 * €0SO) *+ (E ;e5 *l e ® 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-I-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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CHAPTER 1: AC POWER MEASUREMENT FUTURA+ SERIES

. 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: 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:
E, E. E

Ean:En:Ecnzizic: =
i 3 V3 3

1) Delta
B

2) Wye

—cC
Figure 1.3: Three-Phase System: (1) Delta, (2) Wye
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FUTURA+ SERIES CHAPTER 1: AC POWER MEASUREMENT

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 | Y
A
2) Wye N
+ EBN IB+ ECN IC
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 interval is determined by the
utility, 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.

G Electro Industries/GaugeTech 3



CHAPTER 1: AC POWER MEASUREMENT FUTURA+ SERIES

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(o, *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 Futura+ monitors the harmonic distortion to the 31st harmonic. A waveform capture of distorted
waveform is also available.

% THD GRAPH

CAFUTWINADATAVSAMPLE1 0. WLG:Waveform

YWaveform #7, 12-18-95 12:21:55.00

Zoom Yiew
kVolt | Amp Va -4 THD: 2.03%25
41 2059 .
31 1544 .
21 1029 ; :
10 5&1% i .
1] 1] ' 0.0
-10 515 ! R
-21 -1029 i 5.0
-31 1544 ' ' ' ' 2.5
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Global | «| | M THD: ¢ va  >¥b >ve  >la*  >lb >le >N
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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:

To clean the meter, wipe it with a clean, dry cloth.
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

Note: Figures in this chapter are not to scale.
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CHAPTER 2: MECHANICAL INSTALLATION

FUTURA+ SERIES

RECOMMENDED CUTOUT

1.6875 Jj{l}
.400 _1
.60 DIA.

DISPLAY CABLE OPENING

200 pla. @) / \'_4

3.375

SQ.

3.375 -
SQ.

2 FEET
OF DISPLAY CABLE
SUPPLIED

DISPLAY MODULE \

~

®ElectroIndustries ®

ey
I U U

AMPS -A-

%o
\9 ® /

4
Ve
4.375 \.890
SQ.

Diagram 2.1A: Recommended cutout for CPU-1000 display module—measurements in inches

5.00
nm— - - - - - - - =
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I |
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I |
1
600 |||
|
|I
L
I
¥
|!|
I
r

* Recommended mounting screw size is #8.

* Extra deep slots permit use of existing
screw locations if upgrading from an earlier

slot base.

Diagram 2.1B: Recommended cutout for the CPU-1000 transducer module
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FUTURA+ SERIES CHAPTER 2: MECHANICAL INSTALLATION

Installation of RS232C/485
Communication Converter or DC

Output

e Use the two screws as guides
and insert them into the
respective holes.

o Slowly lower the converter.

e The eight pins (on the
converter) mount into the
socket.

Note: When mounting the
communication
converter, be careful—
the pins bend easily.

\.

Diagram 2.2: RS232C/485 Communication Converter or DC Output
Installation (both are optional)

Installation of CPU-1000 SIDE VIEW

o o FIRST PUT (16) PIN
(This installation is usually ) CONNECTOR TOGETHER.
performed at the factory. It is .—/%/ MODULE
included here in case the input
module is upgraded.) ) | COMMUNICATION

— — — [ h | | mobuLE

e Connect the input module to — — ) =H)

the transducer base unit. )

D

¢ Follow the instructions for — D

installing the communication D

i thi ; FUTURA+
converter (if this option was MODULE (2) 832 SCREWS WILL
ordered). LINE UP WITH 2 PEMS
ON THE TRANSDUCER COVER.

e For an extension, use the

electrical extension converter ) _

(EEC) that accommodates D|agram 2.3: Standard Installation of the CPU-1000

several remote displays or a

single display.
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CHAPTER 2: MECHANICAL INSTALLATION FUTURA+ SERIES

MULTI-FUNCTION
DISPLAY MODULES COLOR-CODE ASSIGNMENTS FOR J1-1/J1-2
PIN 1- BLACK
FRONT VIEW OF J1-1/J1-2
_ o AC AMPERES o PIN 2- RED
DElectro Industries @ _ PIN 3- ORANGE
s Il nh PIN 4- BLUE
(mIninlnink S UL 000000 PIN 5- GREEN
(T ] " _
oo 4.375 123456 PIN 6- WHITE
AC KILOWATS SQ
P-14/15
J1-1
J1-2 /
3.75" J.zggggg I 0000 I
(. (e 3
e ACVOLTS [ @ Electro Industries e | E’ —y
o : “:= ;:: = AR 15"// J2-2 (RS485 J2-1 (RS232) y
= P S0l vz ghnAnn / Sla
e H !E; =it c 5.0" T
Vg e T
L S 6.0"
4.5" 5 8.0
SQ.
L SF-485
A
)
——4.625"—»

Diagram 2.4: Standard Installation with electrical extension connector. Displays are optional.

Note: A maximum of 4 displays connect to either J1-1 or J1-2 or both without external power
supply. A maximum of 16 displays connect with external power supply (optional). The
displays are powered by a 4-wire RS485 with a power and ground wire. For longer
distances, the wires should be shielded and grounded at one point only.

8 G Flectro Industries/GaugeTech



CHAPTER 3
ELECTRICAL INSTALLATION

3.1: Important Considerations When Installing Meters

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 I/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.

G Electro Industries/GaugeTech 9



CHAPTER 3: ELECTRICAL INSTALLATION FUTURA+ SERIES

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

CT Size (VA) Maximum Distance (CT to CPU1000)
2.5VA 10 FEET
5.0 VA 15 FEET
7.5 VA 30 FEET
10.0 VA 40 FEET
15.0 VA 60 FEET
30.0 VA 120 FEeT

WARNING: DO NOT leave the secondary of the CT open when primary current is flowing. This
may cause high voltage, which will overheat the CT. If the CT is not connected, provide
a shorting block on the secondary of the CT.

3.3: CT Connection

If the CPU-1000 is connected directly, maintain the exact connection to avoid incorrect polarity.

It is important to maintain the correct CT polarities when using CTs to connect the CPU-1000. CT
polarities are dependent upon correct connections of CT leads and the direction the CTs are facing when

10 G Flectro Industries/GaugeTech



FUTURA+ SERIES CHAPTER 3: ELECTRICAL INSTALLATION

clamped around 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.

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 recommend using fuses, although the connection diagrams on the following pages do not show them.
Use a 1 Amp fuse on each voltage input.

G Electro Industries/GaugeTech 11



CHAPTER 3: ELECTRICAL INSTALLATION FUTURA+ SERIES

3.5: Connection to the Main Power Supply

The CPU-1000 requires a separate power supply. Listed below are the four power supply options and
their corresponding suffixes. The maximum power consumption is 12VA or 9W. AC unit’s frequency rating
is 50/60Hz.

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

Z
(@]
—
D

: Do not ground the unit through the negative of the DC supply. Separate grounding is
required.

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

3.6: Electrical Connection Installation

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

Connection Diagrams
—If the connection diagram you need is not listed,
contact EIG for a custom connection diagram.

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 Installation should only be used if the electrical system is a 3-wire OPEN
DELTA. (The P-34 display can enable or disable Open Delta in the faceplate programming
mode: Group 0, Function 3, Pack 1, Switch D; see Chapter 10.)

lll. Three-Phase, Three-Wire Open Delta with three CTs and two PTs
—Open Delta System Installation should only be used if the electrical system is a 3-wire OPEN
DELTA. (The P-34 display can enable or disable Open Delta in the faceplate programming
mode: Group 0, Function 3, Pack 1, Switch D; see Chapter 10.)

IV. Three-Phase, Four-Wire System Wye with Direct Voltage and CTs

V. Three-Phase, Four-Wire System Wye with CTs and PTs

VI. Broken Delta System

VII. Three-Phase, Four-Wire Wye with 2.5 Element

Note: For P-34 display—see phase reversal (Chapter 8) if a message of CBA appears after
installation.

Note: Control power polarity indications only apply if DC control power was ordered.

12 G Flectro Industries/GaugeTech



FUTURA+ SERIES

CHAPTER 3: ELECTRICAL INSTALLATION

LINE
A B C BACK VIEW
] :
] f i
-
& elele[o]o]6
¢ ®|-8 9o 10 11 12 13
¢ D|s
¢ Dls PORT
D4
| ol
S ..
POWER mm—
LOAD ‘O] I
I. Three-Phase, Three-Wire System Delta with Direct Voltage and CTs
LINE BACK VIEW
A B C

ARA

5 PORT

p

LOAD

POWER

2 L1

=1 EEEEIEE)

1L

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

—Special programming required: see note, page 9
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CHAPTER 3: ELECTRICAL INSTALLATION FUTURA+ SERIES

BACK VIEW

&) NEAEARRE
¢ .i". Dl-8 ¢ 10 11 12 13
D|s
| : i" I Dls PORT
S | ol
o il
Dl2 L1
LOAD PONER Dl1L
\_ J

lll. Three-Phase, Three-Wire Open Delta with three CTs and two PTs
—Special programming required, see note page 9

BACK VIEW

@ m

e

w

&) elele[e[e]e
4 D|78 9 10 11 12 13
» OJE § §
¢ ®5 PORT
’ D]
Dl
@ T D2 L1
LOAD D|:¢
\ J

IV. Three-Phase, Four-Wire Wye with Direct Voltage and CTs
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BACK VIEW

\
CEEEIEIEIE

j"t:| | Dl ¢ ° 10 1t 12 13
¢ 'lI' Dls lml
{ ,_} u | D|s PORT
| ﬁ_ﬂl@:—[ g :
POWER{ m 2L
LOAD ' \CD L )

V. Three-Phase, Four-Wire System WYE with CTs and PTs

LINE
A B C BACK VIEW
i N
) Slelelelele]
;é ®Ol;8 9 10 11 12 13
Ol.
DOfys PORT
ol -
Ot
O] ENE
LOAD - )

VI. Broken Delta System with CTs and PTs, Option E
Note: This option must be custom ordered from the factory.
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LINE

BACK VIEW

®
; .
. éj Blelelelele] |

;28 9 10 11 12 13

PORT

¢
EIEIEIEIEIEIE)

CONTROL
POWER
LOAD

VII. Three-Phase Four-Wire WYE with 2.5 Element
Note: This option must be ordered from the factory.

- )

3.7: 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. 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
and 11.

3. Connect terminal number 7 potential. If KW is one-third of the expected reading, reverse CT wires to
terminals 12 and 13.
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CHAPTER 4

COMMUNICATION INSTALLATION
All CPU-1000 instruments can be equipped with the RS232C or the RS485.

e Use the Top Port for MODBUS, DNP, RTU and ASCII protocols (see Figure 4.1, below).
e Use the Main Port for Futura+ Communicator protocols (see Figure 4.1, below).

4.1: RS232C

RS232C communication is used to link a single CPU-1000 instrument with a computer or device such as
RTU or PLC. The link is capable for a distance up to 100 feet. A standard 9-pin female serial port allows
direct connection to a computer with a 9-pin cable.

alalalalalAlA] <«— TOP PORT
RS-232C COMMUNICATION

O
o O - MAIN PORT
©
o o o ©
’DDDDDD‘ ’DDDDDD‘
O

USE A 232 EXTENSION CABLE

A

A DIRECT PIN-TO-PIN CABLE CAN BE USED.

NO NULL-MODEM IS REQUIRED. (EIIEI I:I}

Figure 4.1: RS232C Communication Connection Installation

4.2: RS485

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 15 instruments (see Figure 4.5). When using
all 4 wires, the link can include up to 31 instruments (see Figure 4.2).

Each CPU-1000 instrument has a unique address up to four digits long. This allows the user to
communicate with up to 10,000 instruments. Available standard baud rates are 1200, 2400, 4800, and
9600. To select the proper baud rate, apply the following rules:

The Top port should always be operated at 9600 baud max.

Maximum baud rate is 38400 for the Main port.

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.
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CHAPTER 4: COMMUNICATION INSTALLATION FUTURA+ SERIES

RS485 Hookup Diagram (4 wire) Full Duplex

SF485DB
(Top Port)
This does notrepresenta | [eseeel = lessesl  [esess]  [esess]  [esees
twisted pair. It shows the cross-
over from R to T between the
Unicom and the rest of the bus
[TTTTY —
@ rsws @
«4—— Electro Industries
“ UNICOM 2500
o o (Bottom View Shown)
° !
. RS-232 .
I
I I
— — | L=

IBM Compatible

Figure 4.2: 4-Wire RS485 Communication Connection Installation Full Duplex
—Detail View next page

Note: 4-wire RS485 is strongly recommended because it provides cleaner communication and is
less susceptible to noise interference. It is important to shield the communication wire and
ground it at one end. Grounding at both ends causes a ground loop and results in noise
problems.

Connecting 4-Wire bus to RS485 Port:

Connect the T- wire of the Unicom 2500 to the R- on the RS485 port
Connect the R- wire of the Unicom 2500 to the T- on the RS485 port
Connect the T+ wire of the Unicom 2500 to the R+ on the RS485 port
Connect the R+ wire of the Unicom 2500 to the T+ on the RS485 port
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FUTURA+ SERIES CHAPTER 4: COMMUNICATION INSTALLATION

RS485 Hookup Diagram (4 wire) Full Duplex Detail view

Top Port —»
RS485 RS485

Key Communications Communications
. . Port Port
[ ] Twisted Pair Segment
Model# Model#
SF485DB SF485DB

This does not represent a
twisted pair. It shows the cross-
over from R to T between the

Unicom and the rest of the bus

o
o

O
. a8y-sY '

. z€z-SY
O

Mo I Enlarged view of twisted pair segments

Receive Pair

Electro Industries
UNICOM 2500
(Bottom View Shown)

Figure 4.3: 4-Wire RS485 Communication Connection Installation Full Duplex Detail View

Connecting 4-Wire bus to RS485 Port:

Connect the T- wire of the Unicom 2500 to the R- on the RS485 port
Connect the R- wire of the Unicom 2500 to the T- on the RS485 port
Connect the T+ wire of the Unicom 2500 to the R+ on the RS485 port
Connect the R+ wire of the Unicom 2500 to the T+ on the RS485 port

G Electro Industries/GaugeTech
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CHAPTER 4: COMMUNICATION INSTALLATION FUTURA+ SERIES

. RS-232 .

RS485 Hookup Diagram (4 wire) Full Duplex

Electro Industries ’
UNICOM 2500 — ..
(Bottom View Shown) | | © o

Shield

Main Port /\ @ s @

J2-2 (RS-485) J2-2 (RS-485) J2-2 (RS-485) 32-2 (RS-485) J2-2 (RS-485)

Top Port

4+—— TopPort

. RS-485 . \/
[

I
«—— Electro Industries ; "
° 5 A UNICOM 2500 Shield RE+ HR T+ ET
i (Bottom View Shown) (@) . . :
o | E=doo <4—————— Main Port J2-2 (RS485)
@ rs2 @ O

Figure 4.4: 4-Wire RS485 Communication Connection Installation Full Duplex for Top and Main Ports

Connecting 4-Wire bus to RS485 Port:

Connect the T- wire of the Unicom 2500 to the R- on the RS485 port
Connect the R- wire of the Unicom 2500 to the T- on the RS485 port
Connect the T+ wire of the Unicom 2500 to the R+ on the RS485 port
Connect the R+ wire of the Unicom 2500 to the T+ on the RS485 port
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RS485 Hookup Diagram (2 wire) Half Duplex

SF485DB
(Top Port)

@ rsus @
4—— Electro Industries
. " UNICOM 2500
1o o i (Bottom View Shown)
{ o j
i D
I
I I
— — | =
IBM Compatible

() ()

Figure 4.5: 2-Wire RS485 Communication Connection Installation Half Duplex for Top Port
—Detail view on following page

Connecting two wire bus to RS485 Port on CPU-1000

Take the positive (+) wire and connect to R+ on the RS485 Port.
Connect a jumper from R+ to T+ on the RS485 Port.

Take the negative (-) wire and connect to R- on the RS485 Port.
Connect a jumper from R- to T-.on the RS485 Port.
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RS485 Hookup Diagram (2 wire) Half Duplex Detail View

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

[0]

i@

. z€2-sy .
O
. a8r-sY .

o)
2
[oXo]

Electro Industries
UNICOM 2500

(Bottom View Shown)

Figure 4.6: 2-Wire RS485 Communication Connection Installation Half Duplex Detail View

Connecting two wire BUS to Top Port RS485 on CPU-1000

Take the positive (+) wire and connect to R+ on the RS485 Port.
Connect a jumper from R+ to T+ on the RS485 Port.

Take the negative (-) wire and connect to R- on the RS485 Port.
Connect a jumper from R- to T-.on the RS485 Port.
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__ __ RS485
DEVICE |SIBUNITS==1 " pevicE

TRANSPONDER

i
i

AY
32 TRANSPONDER ; COMPUTER
/

RS485
DEVICE |<==15UNITS== DEVICE

TRANSPONDER

i
i

Figure 4.7: 2-Wire RS485 Communication Installation Connection with Transponder

—— —_ RS485
DEVICE |781UNITS=1 " pEevicE TRANSP

ONDER

32 TRANSPONDER } COMPUTER

/
/
/
RS485
DEVICE <==31 UNITS== DEVICE TRANSPONDER

Figure 4.8: 4-Wire RS485 Communication Installation Connection with Transponder

0
i

|

It

4.3: Network of Instruments and Long Distance Communication

Use the RS485 Transponder for a large instrument network. In a two-wire connection, a maximum of 900
instruments can be included in the same network (Figure 4.7). In a four-wire connection, a maximum of
3600 instruments can be included in the same link (Figure 4.8).

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. Use modems (dedicated or dial-up) when
the instruments are at great distances. However, set the modem to auto answer at the recommended
1200 baud rate if noise conditions exist.

4.4: Compatible Software (Optional)

Compatible software for the Futura+ Series is Communicator EXT. Use this software for data-download if
memory options are ordered. This software has multimeter connection capability for reading real-time
data.
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4.5: Connection Diagram for Modem to El Device

Remote connection requires a Null modem between remote modem and EI device.

Remote Connection Diagram Connecting to an
E.l. Device's RS232 Serial Port

PC at Office Telephone Line E.l. Device
Originate [ ]
Modem % A Remote
\—"\\_':'_I ‘ ‘ Modem
RS-232
NULL
Modem
(Required)

Remote Connection Diagram Connecting to an
E.l. Device's RS485 Serial Port

PC at Office Telephone Line E.I. Device

Originate \ \ [
Modem Remote

e |
J RS-485

NULL

Modem RS232
: to
(Required) RS485
Converter

Figure 4.9
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|. 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.

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:
o 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 MODEM 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:
e Places new settings into nonvolatile memory; settings take effect after the modem powers up.
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Part II: Display Modules

CHA

PTER 5

P14 AND P15 OPTIONAL DISPLAY OVERVIEW

The P14 monitors Kilowatt, Kilowatt Demand and

Kilowatt-Hour readings.

(e

° )

| —VEE

Jkwp

 — P

\&

AC KILOWATTS

[MODE] [on] [SET ]

Electro Industries/Gaugetech

°/

The P14 front panel with display and keypad

A GLOWING
ANNUNCIATOR
INDICATES THE
POWER FUNCTION

CURRENTLY
DISPLAYED.

(o

© )

v

i

aKVAR

[kvarD

w2

-’

A GLOWING
ANNUNCIATOR
INDICATES THE

v
[kvarH

CURRENTLY
DISPLAYED.

\E

KILOVAR

wove| - sov | [ser |

Electro Industries/Gaugetech

°

The P15 front panel with display and keypad

The P15 monitors reactive power: VAR/VARD/VARH.

POWER FUNCTION

Keypad Buttons

In the following illustrations and examples the keypad buttons
have been assigned the names B1, B2 and B3, moving from left

to right.

o)

Bl B2 B3
5:1. Accessing KW, KWD, KWH or KVAR, KVARD, KVARH
e o) | o o) | o
m1 1Lm2 m1 1Lm2 LMl M2
KWD D';:: E KWH‘ KWD D';:: E KWH‘ DKD D‘KWD E ;'
[ kvaro I VAR [IkvARrH I «vARD Ckvar [IkvArH I kvarD CJkvar I KVARH

N

AC KILOWATTS / KILOVAR

=) =]

Electro Industries/Gaugetech

MODE

)

=Upon power up, the P14 or P15

monitors instantaneous kilowatts or
kilovar and the annunciator labeled
KW or KVAR glows.

N

AC KILOWATTS / KILOVAR

ADV SET

Electro Industries/Gaugetech

)

SteF 1 )

a. To access the demand reading,
ress B1 once and the annunciator
abeled KWD or KVARD glows.

®

AC KILOWATTS / KILOVAR

ADV SET

Electro Industries/Gaugetech

Step 2:

RH glows.

G Electro Industries/GaugeTech

27
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CHAPTER 5: P14 AND P15 FUTURA+ SERIES

5.2: Resetting KWD/KWH or KVARD/KVARH Readings

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 demand and hour readings.
2. PROTECTED MODE: Prevents unauthorized personnel from resetting the demand and hour
readings.

UNPROTECTED RESET
To reset KWH or KVARH in the unprotected mode:

(o o) (o o)

® ®

Electro Industries/Gaugetech Electro Industries/Gaugetech

LML JLm2 LML JLm2
KWD ’KW KWH KWD ’KW KWH
I kvarp Ckvar I <VARH I kvarp Cdkvar I <VARH
AC KILOWATTS / KILOVAR AC KILOWATTS / KILOVAR
ADV SET MODE ADV
®

Steg 1: ] Stelg 2
a. Select the readln% (KWD or KWH, a. Press B3 toreset.
KVARD or KVARH) by pressing B1. )
=The display blanks and the KWH or KVARH
readings reset to 000.000.

PROTECTED RESET
A password must be entered before any readings can be reset. The password is 005.

To reset KWH or KVARH in the protected mode:

(o o) (e o)

LMl CJLm2 1 Lm1 | —Y
KWD ‘KW ;’ KWD Kw KWH
I kvarp I kvar I <VARH I kvarp I kvar I <VARH
AC KILOWATTS / KILOVAR AC KILOWATTS / KILOVAR
M ADV SET MODE ADV
® ‘ ® ® _ ®
Electro Industries/Gaugetech Electro Industries/Gaugetech
Steg 1: ] ) Stelg 2:
a. Select the Kilowatt-hour or Kilovar-Hour a. Press B3 to start the reset procedure.

reading by pressing B1.
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(e o) (o ° )

LMl CJLm2 LML | —
KWD Kw KWH
Ixvarp CIkvar [IKVARH |:| KVARD |:| KVAR | KVARH
AC KILOWATTS / KILOVAR AC KILOWATTS / KILOVAR
MODE MODE lADV ] l SET ]
® ® ®

®

Electro Industries/Gaugetech Electro Industries/Gaugetech

Ste
ﬁree dashes agpear on the right side; digits begin  ®When 005 is entered, the display blanks and the
scrollmg on the left side. KWH or KVARH readlng resets to 000.000.

a. Press B3 each time a password digit appears.

5.3. Accessing the LM1/LM2 Set Limits For KW/KVAR

SET LIMITS: The point when the relay changes position (if equipped with Relay Option Packages L-100
or L-200; see Chapters 14 and 15). The P14 and the P15 have two manual set limits that monitor the
instantaneous readings and warn the user of any abnormal conditions. Each limit detects readings above
or below set level. If a limit is exceeded, the LM1 or LM2 annunciator indicator glows and the display
flashes, alternating between the instantaneous reading and the limit (LM1 or LM2).

/® ®\ Press B3:

VL w2 e Once to access positive LM1 limit

‘ D D D Twice to access the positive LM2 limit

Three times to access the negative LM1 limit
:I KVARD - K\/AR DKVARH

Four times to access the negative LM2 limit

=The set limits appear momentarily.

AC KILOWATTS / KILOVAR )
Note: LM1 and LM2 are available only for KW
MODE or KVAR.
& ) ®
Electro Industries/Gaugetech
5.4. LED Test

The LED test checks if the LEDs and annunciators are functioning properly.

(e o) (o o)

M1 M2 V1 M2
[ E\%DRD VAR —_ KvARH | E\‘;vADRD [ v | KVARH
AC KILOWATTS / KILOVAR AC KILOWATTS / KILOVAR
wooe| [aov W
® _ ® ® ®
Electro Industries/Gaugetech Electro Industries/Gaugetech
Stelg 1: ] Step 2
a. Press B2 until 4 appears. a. Wh|Ie the 4 is displayed, press B3

=All LEDs glow twice.
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CHAPTER 6

P31 & P32 OPTIONAL DISPLAY OVERVIEW

The P31 displays three phases of current simultaneously. The P32 measures voltage line-neutral and

line-to-line.
/ AC AMPERES \ / AC VOLTS DISPLAYS VOLTAGE
[ ® [ o _— PHASES L-N OR L-L
P ——— pr——— SIMULTANEOUSLY.
||| max (CTE] (A A X | D)) A
ey, ) LU SN (I oas
_—— - [mm FRVER -
v (PP ™s DMz | V1| =N
ACCESSES - (NN _ Il =sBcC
MAX, MIN
LM1 OR LM2 (e I 10 mcn
___IN| s
VALUES. (N '_'.'_' I Ny =Te2V
C ) [waxmi - M AXIMIN
AN
CI/N TOGGLES BETWEEN SET ENTERS A VALUE OR PRESS L-N/L-L TO MOMENTARILY
PHASE C AND NEUTRAL READINGS. COMPLETES A FUNCTION. VIEW ALL LINE-TO-LINE VOLTAGE PHASES.
The P31 front panel with display and keypad The P32 front panel with display and keypad
KEYPAD BUTTONS
In the following illustrations and examples the keypad buttons .
have been assigned the names B1, B2, B3 and B4, moving from
left to right. ] [

Y4

Bl B2 B3

6.1: Accessing Max/Min Values

Max/min values are available for all instantaneous measurements. Max/min values represent the highest
and lowest average demand over a user-programmable time period. This is known as the Integration
Interval. 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.

To view the max reading:

~

/e; AC AMPERES GB\
=vax LT m=A
S Press B2:
=eve (OO =s e Once to view the max values
=me A e Twice to view the min values
INIRERELE
Pz )=
W_Eleciroindusides
\e " SET e/
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FUTURA+ SERIES

6.2: Resetting Max/Min 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 personnel from resetting the max/min values.

/ AC AMPERES \

® )
covax (T =aA
omn VL)
S (O =8
L),
1M1 =
T )Y &N

[C ) (@) [PRINT)
il FEERy

Step 1:
a. Press B2 once for the max,
twice for the min.

\

UNPROTECTED RESET

) y

/$ AC AMPERES $\ /Q AC AMPERES @\
- MAX ll-l Z M) =a - MAX | mA
omn L L) CIMIN |
TRV oML
owme 1z l l-B oz | | w8

1l | |

| | m-C

1 | ON
CEETEY

St(\a/{:/) 2 o =The display blanks and a check
a. While the max or min is displayed, | mark appears momentarily, con-
press B4 once to reset. firming a successful reset.

PROTECTED RESET

A password must be entered before any readings can be reset. The password is 005.

A A

/$ AC AMPERES $\ /$ AC AMPERES $\
myvax  JIC T mA - MAX M -A
omn L 1) COMIN I
=RV _ oML
oz T M) =8 =Y =B
(I AN
1Oz M) =c - _ _ mcC
1 L) =N =1\
L zzz; S,
Step 1: . ) Sttw
a. Press B2 once for the max, twice for the min. hile the max/min is displayed, press B4 once to

begin protected reset.

=>Three dashes appear in lower display and digits
begin scrolling in upper display.
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/$ AC AMPERES e\
- MAX — -A
CIMIN |
oML
oILM2 =B

Step 3:
a. Press B4 each time a password digit appears, until
0-0-5 is entered.

6.3: Firmware Version/LED Test

\

® AC AMPERES ®
- MAX | mA
CIMIN |
oML -
owmz | | B
| |
| m-C
| N
SUEEEED

=When 005 is entered, the display blanks and a
check mark appears momentarily, confirming a
successful reset.

The P31 and P32 access the firmware version number of the analog and digital microprocessors. Also
available is an LED test to check if the LEDs and annunciators are functioning properly.

\
/$ AC AMPERES 6\
COMAX DA
CIMIN
[=TRVE
oLm2 =B
(N =16}
] N
SEE STy

~

/$ AC AMPERES e)\
CIMAX Z J1oaA
COMIN A
oML
oLm2 =B

:. | oc
_|. | &N
L R B )| 9

Step 1:

a. Press B3 until a 4 appears.

For Firmware Versions

Step 2:
a. While the 4 is displayed, press B2 to view
Firmware Versions momentarily.

=The upper display indicates the analog
processor version; the lower display indicates the
digital processor.

/:B AC AMPERES $\

MAX OOO::: -4

-

myvin LG
-V
mive )01 ™8

For the LED test

CUCLC,

o088

(T o) ()

Step 2 o
a. While the 4 is displayed, press B4 for the LED test.

All segments and annunciators glow simultaneously; the
display returns to current reading.

G Electro Industries/GaugeTech
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CHAPTER 7
P33 OPTIONAL DISPLAY OVERVIEW

The P33 monitors four electrical parameters: WATT, VAR, VA and PF.

s D

PRESS MAX/MIN/LIMITS / POWER
TO ACCESS MAX, MIN, @Electro Industries
LM 1 OR LM 2 VALUES.

A GLOWING ANNUNCIATOR
INDICATES THE POWER FUNCTION

=vaxt 1T
i FVTINTR I T N

i
s
\
<

A CURRENTLY DISPLAYED.
movi® 7)) Tymkvar
NN LM2 i, hi_
*OOZ Ciokva
| I_VmmpF

VA MAXMIN | PRINT
)\f@_ SET | @

WATT, VAR, VA APPEAR SIMULTANEOUSLY.
PRESS VA/PF TO TOGGLE BETWEEN PF AND VA.

The P33 front panel with display and keypad

The P33 reads to 0.50% accuracy with a resolution of 0.1% at a range up to 2000 counts. It also reads
PF to 1.0% at a range of 1.0 to + 0.5.

7.1: Accessing Max/Min Values

Max/min values are available for all instantaneous measurements. Max/min values represent the highest
and lowest average demand over a user-programmable time period. This is known as the INTEGRATION
INTERVAL. 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.

To access the max/min:

/ POWER \ Press MAX/MIN/LIMITS:
DElectro Industries ® e Once to view the max values

mmvax | () Cmmew e Twice to view the min
mmn FVTTNT X  I . . . .
e Five times to view the negative max
S+ 3 S U-KVAR e Six times for the negative min
* .9 S 322? = Values appear momentarily.

(VA @) )
\easaea
| /
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7.2: Resetting Max/Min 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 kilowatt-demand/kilovar-demand and
kilowatt-hour/kilovar-hour readings.

2. PROTECTED MODE: Prevents unauthorized resetting of the kilowatt-demand/kilovar-demand and
kilowatt-hour/kilovar-hour readings.

UNPROTECTED RESET

POWER POWER POWER
@Electro Industries Q\ /$Electro Industries $\ /QE\ectro Industries Q\
mmvax e | )00 0. kw mvax 4 | |71 T mkw L TIN% [T_TX
[ FVTINI S U | [ FVTTNI S I I —IMIN [
COwi 4 ) C FImmkvag [ HVERE 3 C CImmkvar [ VR | mmKVAR
[ YRV L [ JRYP) J.3101 [ TRVERN | [
+ D |: :||:|KVA + 0 ': :ll:IKVA | CIKVA
ot I Immrr o I Immrr | P
o)

(e EOEES e ) e |EBEES ]| )
Stelg 1 St(\aﬁ 2 o =The display blanks and a
a. Press MAX/MIN/LIMITS to a. While the max or min is check mark appears
reset in the unprotected mode. displayed, press SET to reset momentarily, confirming a

values. successful reset.

PROTECTED RESET

A password must be entered before any readings can be reset. The password 005.

To reset:
™ h
DElectro Indtztcri)e\slvER Q\ /QE\eciro IndLE(?e\?/ER $\
mmvax e | )T T Immcw -VAX (LI
L EVTINTR TR X N | —IMIN [}
(e FRVERE S I gl | TN [ FRVER N KVAR
—Lm2 . —ILm2
+ QC ok [ == [V
ot N Nmmer . PF
UEE ° )
Step 1: . . . : .
a. Press MAX/MIN/LIMITS. While the max/min =Three dashes appear in lower display; digits
number is displayed, press SET to reset values. begin scrolling in upper display.
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POWER
@Electro Industries $\
. VAX i cw
I MIN [}
(RN B KVAR
m2
11 C Ok
) e

Stelg 2: ) o
a. Press SET each time a password digit appears
until 0-0-5 is entered.

7.3: Firmware Version/LED Test

POWER N\
DElectro Industries ]

. MAX [N
CIMIN |
v | ] Il KVAR
= TRYPRR |

] CIKVA

| -

.u - NNNNN -PR\NT
\® _PF_J [umrs) (PRoG ] SET $/

=When 005 is entered, the display blanks and a
checkmark appears momentarily, confirming a
successful reset.

The P33 accesses the firmware version number of the analog and digital microprocessors. Also available
is an LED test to check if the LEDs and annunciators are functioning properly.

POWER N\
DElectro Industries 53]
CIMAX CKw
I MIN
LMl CIKVAR|
M2
|_H COKVA
opF
\ & /

Step 1:
a. Press PRINT/PROG until 4 appears.

~

POWER N\

@DElectro Industries @
CImAx S E] KW
CIMIN o
LMl CIKVAR
Lm2

[[= {73
o lmpr

(VA o) ()
B e
& %

For Firmware Versions

Step 2 .
a While the 4 is displayed, press MAX/MIN/LIMITS
for the Firmware Versions.

= Upper displag_/ indicates the analodg processor
version; lower display indicates the digital
processor version.

= Versions appear momentarily.

POWER e\

@Electro Industries

= t0a.8=
= 888"
ti8a8=

For LED Test

Step 2 o
_Ia_. hile the 4 is displayed, press SET for the LED
est.

= All segments and annunciators glow
simultaneously and the display returns to the
current readings.
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CHAPTER 8

P34 OPTIONAL DISPLAY OVERVIEW

The P34 has 17 electrical parameters. Values for each parameter are accessed through the keypad.

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
/69 éthro jmludtried 69\
ACVOLTS
PRESS MAX/MIN/LIMITS mivell B I B N A GLOWING ANNUNCIATOR
TO ACCESS MAX, MIN, LM1 LA | .- ' ' ' VRRNEE T ] INDICATES THE VALUE
ORLM 2 VALUES. M/ = vz I] I] Ay l[: CURRENTLY DISPLAYED.
= THD TN N
o " W f000
- POWER
COOm o
o =
B KVAH B KwH B FREQ I KVAR

THE VOLT, AMP, AND POWER
FUNCTIONS ARE ACCESSED

POWER]
CIviTS| OLTS | | AMPS .

PHASE D
NEXT

BY PRESSING THE APPROPRIATE BUTTON.

WHEN THE DESIRED PARAMETERS ARE

CHOSEN,
THE VOLTAGE AND AMPERAGE PHASES.

PHASE/NEXT SELECTS

AS WELL AS THE POWER FUNCTIONS.

The P34 front panel with display and keypad

8.1: Accessing the Power Functions

/e Electro Industries

AC VOLTS
[EIMAX ABCABC
| L N
v NNNBCA
=i 000000
AC AMPS
CJTHD ABCHN
ooon
POWER
1
. KW
I KVA
Il KVAH EEKWH EEFREQ I KVAR

/

@ Electro Industries

~

CIMIN
| JHVEY
vz
[ THD

I MAX]

[IKVAH

l_n‘uqtl

OO KvA
I KVAR

CIKWH  EEFREQ

@ ) ®
K VOLTS| | AmPs | | PoweR [ =

KGB

2]
oLTs| | amps | |gp /

Stelg 1
a. Press POWER to select the power category.

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

Ste
Igress PHASE/NEXT to select desired power

function.

=The functions are accessed in a clockwise

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

8.2: Accessing Voltage and Current Phases

The P34 displays 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.

To access voltage and current phases:

N 4 N

@ Electro Industries (5] @ Electro Industries @
ACVOLTS ACVOLTS
CImwax CImax =
S aecasc et I I I SR
Ol ﬁﬁﬁﬁﬁﬁ v ' ' '-'.'-' iﬁﬁﬁljlj
Cume v
AC AMPS =" 0™
= A5 gl 70 O E e e
[ 1]] SV moon
POWER POWER
[ + :' _ ': -' [
=P _ ), iy B
CIKvA - e e e’ Cdkva
Clkvan CJkwH - CJFREQ  CJKVAR [COKvAH [CJkwH [JFREQ  EEKVAR

D, NEEEE,

Stelg 1: Stelg 2: )
a. Press AMPS (or VOLTS) to select the Amps (or a. Press PHASE/NEXT for desired phase.
Volts) category.

KG)

]
e

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

8.3: Accessing % THD Functions

This display measures harmonic waveforms and %THD for current phases A, B, C and voltage phases A-
N, B-N, C-N. Measurement capability reaches the 31st harmonic order.

To access %THD:

-

N @ o)

@ Electro Industries 2] @ Electro Industries
ACVOLTS AC VOLTS
CImAx ABCABC CIMAX] ™ ABCABC
v : “::8;;;;&; [ P nnenty
Com OO Ts Com lo | [ nalalul]
Sl 2 My M (e =E s
POV ROURO il oooo
- o  POWER POWER
+ JC T o =
‘- '-'l -‘ ‘-‘ Okva CIkvA
Clkvad EdkwH  CIFReQ  EEIKVAR CIkvaH CJkwH  CJFREQ  COKVAR

‘IMIT -THD -THD -NEXT

&[> fots | ) |© ® ®
NG LZEL ] / \_ )

Step 1:
a. IEress VOLTS/THD (or AMPS/THD) twice to =The display blanks and %THD values appear
access %THD values for a voltage or current phase. momentarily.
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8.4: Accessing Max/Min Values

Max/min values are available for all instantaneous measurements. Max/min values represent the highest
and lowest average demand over a user-programmable time period. This is known as the Integration
Interval. 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. To faceplate program the Integration
Interval, see Chapter 10, section 10.1.

To access a max or min value, while a desired measurement appears, press MAX/MIN/LIMITS once for
max value and twice for the min. Examples given below are for voltage and current phases; use the
same procedure to access %THD max/min readings.

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.

To access max/min values:

@ o) 4 o)

o)

@ Electro Industries @ Electro Industries @ Electro Industries

S AT el e el R

i sl =l I T B R TR =il I T R T RS

[mm[RVER IIIII. Ol -'.-' DDIDDD [ RV -'e DDIDDD

m2 OV o o = = Clime

e s Sl 27y A e e
ooon VG oo ooon
POWER POWER POWER
=1 + :' ': ‘: ‘-' Cpr CIee
OOkw ) ‘ “ ‘ Ckw Ckw
Cdkva - e w»’ e’ CIkva Cdkva

Okvad COJkwH  CJFREQ  [CJKVAR OCIkvaH COkwH [CJFREQ  EEKVAR OIkvaH OdkwH [FREQ  [CIKVAR

(]

VOLTY | AMPS | [POWER PHASH

\C VRN

Stelg 1: Stelg 2 Stelg 3:
a. Press VOLTS (or AMPS)to | a. Press PHASE/NEXT for the a. Press MAX/MIN/LIMITS once

] | s

select Volts (or Amps). desired phase. to view the max reading.
=The display blanks and the =The display blanks and
annunciators glow, confirming momentarily displays the max
the selection. value.

8.5: 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 kilowatt-demand/kilovar-demand and
kilowatt-hour/kilovar-hour readings.

2. PROTECTED MODE: Prevents unauthorized resetting of the kilowatt-demand/kilovar-demand and
kilowatt-hour/kilovar-hour readings. To select this mode, enter Group 0, Function 3, Pack 1, Switch B
of the faceplate Programming Mode—see Chapter 10.

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 and min; the procedure is the same for totalized
power functions.
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UNPROTECTED RESET

For example—To reset the min of Amps A:

~

@ Electro Industries <)
ACVOLTS
CImax - e
el 4 1En
= RViE S
Sl - nmang
e I N O iy
- ABCN
<LV 1000

- e
+ -' '- '- '-' Oer
Onghu R N I =

OdkvaH Odkwd CFREQ

Step 1:
a. Press AMPS if not already in the
Amps category.

b. Press PHASE/NEXT until Phase
A appears.

4 N

@ Electro Industries (5]
S AT
. Ty
gtm 000000
S| | (1) SR
VI mo00

OkvaH OkwH CrFReQ  CKVAR

| feomn)
!,'m VOLTY | AMPS | [ POWER

/

Step 2:
a. Press MAX/MIN/LIMITS twice to
access the min value for Amps A.

@ Electro Industries ®
ACVOLTS
CIvax ABCABC
- { i s &
Bl aoooon
| (R
Cno| | | AC AMPS
|V q6od
POWER
] OrF
OOkw
Cdkva
OIkvaH OdkwH [COFREQ  [CIKVAR

® e |®
\ VOLTY | AMPS | | POWER Im

Step 3:

a. While the min value is displayed,
press PHASE/NEXT to reset.
=The display blanks and a
checkmark appears, confirming
reset.

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

The password for the reset is 005. A password must be entered before any readings can be reset.

/6 Electro Industries Q\ /ea Electro Industries $\ /Q Electro Industries e)\ /ea Electro Industries $\
A ACVOLTS Cuax - ACVOLTS CIvax ACVOLTS CIvax ACVOLTS
Sl |10 o S P S A
ool 1V VHRRAM owa) L alalalalui S alalalalul S AfAan
Srol 7 e Swol L eaes Srel 1 A Smol |y e

R RN Lafalu 0oog Ly ) 0000 ! | 0000

- o = e  POWER POWER POWER POWER

+ -' '. '- ' ' [ Orpr Orpr . OpF
LU0 50 Sn S ' Sin
OkvaH COJkwH  [CIFREQ I KVAR OkvaH CJkwH  CIFREQ CIKVAR OdkvaH COkwH  CIFREQ CIKVAR OkvaH CJkwH  CIFREQ CIKVAR
NEEEE=PANEEEE PN INEEEE]

Step 1: Step 2: Step 3:

a. Press a. While the value is a. Press PHASE/NEXT each | ®When 005 is entered a

MAX/MIN/LIMITS once to | displayed, press time a password digit checkmark appears,

access the max value and | PHASE/NEXT to appears, until 0-0-5 is confirming reset.

twice for min value of commence protected reset. | entered.

selected parameters.

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

PROCEDURE FOR RESETTING HOUR READINGS
(These readings are always in protected mode.)

1) Press POWER once.

2) Press PHASE/NEXT until desired hour function appears.

Step 2a) For positive hour reset, press Step 2b) For negative hour reset, press MAX/MIN/LIMITS
MAX/MIN/LIMITS until the (+) sign appears with until the (-) sign appears with question marks.
question marks.
@ Electro Industries @\ @ Electro Industries G)\
CIvax ACVOLTS CIvax /:CB \éOAL'gSC
Omin : : : : i Z gmw ﬁﬁﬁﬁﬁﬁ
Bl aoooon e
B AC AMPS g;ﬁé AC AMPS
0D ABCN ABCN
oooo ooon
- - - POWER - - - POWER
+ -' :' -' -' [ - '-' '—' '— '-' EEEV
e D Clkva
CIkvAaH EEKWH [CIFREQ  [CIKVAR CIkvaH EEKwH [CJFREQ  [CIKVAR
[ s

/

3) While the question marks are displayed, press PHASE/NEXT.
=The display blanks, three dashes appear in middle display and digits
begin scrolling in upper display.
4) Press PHASE/NEXT each time a password digit appears, until 005 is entered. A
check mark appears, indicating a successful reset.
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8.6: Accessing the LM1/LM2 Set Limits

SET LIMITS: The point when the relay changes position (if equipped with Relay Option Package—L100
or L200; see Chapters 14 and 15). The P34 has two manual set limits that monitor the instantaneous
readings and warn the user of any abnormal conditions. Each limit detects readings above or below a set
level. If a limit is exceeded, only the annunciator for LM1 and/or LM2 flashes.

@ N

@ Electro Industries @D

AC VOLTS
= l':ll:' e
mos | Vo Ve LVAMA
O AC AMPS
A BCN

oooo
POWER

Opr
CIkw

OkvA
CkvaH COkwH  CJFREQ  CJKVAR

e

/

To access the set limit, press MAX/MIN/LIMITS
e three times for LM1
e four times for LM2

TO LOCATE READINGS THAT EXCEEDED LIMIT 1: TO LOCATE READINGS THAT EXCEEDED LIMIT 2:

a. Press MAX/MIN/LIMIT three times. While the value is  a. Press MAX/MIN/LIMIT four times. While the value is
displayed, press PHASE/ NEXT. displayed, press PHASE/NEXT.

= The display blanks. = The display blanks.

=Middle display indicates L1; annunciators for = Middle display indicates L2 ; annunciators for
parameters that exceeded their Limit 1 glow. parameters that exceeded their Limit 2 glow.

8.7: Voltage Phase Reversal and Imbalance

In a three-phase power distribution system, normal phase shift between each line is 120°. The P34
detects any abnormalities and displays a PH message.

VOLTAGE PHASE REVERSAL: Occurs 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: Can be detected using the phase imbalance limit in the
faceplate programming mode: enter Group 0, Function 3, Pack 0, Switch D; see Chapter 10. The phase
imbalance is expressed as a percentage, with 0% indicating a 120° phase shift between each line. A PH
message occurs if the limit is exceeded.

44 G Flectro Industries/GaugeTech



FUTURA+ SERIES

CHAPTER 8: P34

Step 1:

a. Press AMPS and
PHASE/NEXT simultane-

ously to access th

e display.

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

=This display indicates a
Voltage Phase Reversal.

/e Electro Industries Q\ /69 Electro Industries Q\ @ Electro Industries Qa\ @ Electro Industries G)\
oel o e S RO S NOT oel v OO e
CIMIN l- M MmN M OviN -‘ -:— ------ CIMIN "“"‘ ------
- UK o = ali] o] coa| 202 DV BBBEGA moa| LY BRAGA
S =) 171 ) ACAWPS o e AC AMPS Sue AC AMPS 2 AC AMPS

.'“ ‘ ' ABCN " ABCN ABCN ABCN
U R ] ol ) 0000 oooo oooo
- - - POWER POWER POWER POWER
+ T " E;@ EE\FN gr =l
Kw Kw
‘- '-'0 -‘ '-‘ CIkvA CIkva CIkvA CIkvA
Olkvan Odkwe  CJFreQ  EEKVAR Ckvad Clkwd  COrreq  BJkvar Clkvad CIkwd  [CIFREQ  [CIKVAR CIkvaH CIkwH  [CIFREQ  [CIKVAR
O|from) (Lo rd (gese)|® ® © ® ®
\ Mﬁ.m / \ AN )
——

=This display indicates a

—A display of PH indicates Voltage Phase Reversals and Voltage Phase Imbalances.

Voltage Phase Imbalance

If the 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 normal operating mode.

8.8: Access Modes

The following commands allow the user to perform specific operations.

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

Note: Print commands 1 and 2 are only available if enabled in the programming mode: Group 0,
Function 3, Pack 3, Switch D; see section Chapter 10. They are not recommended when
using the multimeter connection RS485. The print option should be disabled when using the
RS485. Disabling prevents the user from corrupting data at a computer terminal while
multiple meters are being polled.

8.9: Print Operating Data

Note: This function applies only if a serial printer is connected to the Futura+ device via an
RS232C Communication Converter.

This function sends data to a serial printer, creating a hard copy of the instantaneous, max and min data

of the functions

G Electro Industries/GaugeTech
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To print the operating data:

@ Electro Industries e

ElvAX
Cvin =

|

| TRVEY ' '. DDIDDD

vz

Y I N B N R
VY m0oo
- - POWER

+ -' ‘. '- ' ' =rF
-

Ckw
'-'0 -‘ ‘-‘ CIkvA

Il KVAR
® (fpese] (©
\_ s 1 |Gl ~

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

b. While holding PHASE/NEXT, press

AMPS until a number appears in
the middle display. Then release
both buttons.

8.10: Print Programming Data

g N

@ Electro Industries ®
S NGO
p—— YA ¢
S 000000
AC AMPS
THD ] oo
! 000
POWER
=pr
Ckw
Cdkva
CdkvaH OCkwH [CIFREQ CIKVAR

| o e [ )|
\ VOLTY [ AmMPs | | Power lm

Step 2:
a. Press AMPS until a 1 appears.
b. Press PHASE/NEXT to select.

@ Electro Industries
EIuax RS
o T
L1 anoan
vz
[JTHD ' ' ‘ AC AMPS
ABCN
\ ¢ V'  0ood
POWER
=prr
CIkw
CkvA
ClkvaH OdkwH [CErre@  EKVAR

_AX/M\N -PHASE @
.VOLT -AMPS .POWER /

(o

=111 appears, confirming a
successful print command.

Note: This function applies only if a serial printer is connected to the Futura+ device via an
RS232C Communication Converter.

This function sends programming data (also known as the meter setup) to a serial printer for verification

and quick reference.

To print the programming data:

@ Electro Industries @
AC VOLTS
ElvAX
o | 0 LI grncres
vt (| -', 'ﬁﬁiﬁﬂﬁ_
w2 pr—
el ) 71 () ) AR
< LY w000
ICCO o
* - ‘e ‘e [
CIkw
I R T =
CdkvaH OkwH  CFREQ Hl KVAR

(o

) ®
VoLt =

Step 1:

a. Press and hold PHASE/NEXT.

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

~

@ Electro Industries @
ACVOLTS
DMAX ABCABC
— N
D 00000
iz
[ = AC AMPS
P ABCN
_  0poo
POWER
ek
CIkw
Cdkva
OCdkvaH OdkwH CE3FREQ CKVAR

) ®
VOLTY [ AMPS | | POWER l“

(o

Step 2:
a. Press AMPS until 2 appears.

b. Press PHASE/NEXT to select.

@ Electro Industries @
e AT
e f R E A
e 00000
Emz - =, AC AMPS
[
o -‘ :‘ -‘ ABCN
I_ _ \_ 0000
POWER
=pr
Cxkw
CdkvAa
OCdkvaH OdkwH CE3FREQ CIKVAR

!-AX/MIN 4 -PHASE @
voLTq | amps | |power J

/Q

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

-

@ Electro Industries

o)

ACVOLTS
ElvAX
=1t I I R
=1 ‘ ' ." NNNEBCA
= 4ﬂulﬂuu—
Sreel 271 )18
- ABCN
U pooo
- e e am POWER
=
ciSi B
- ey e e Clkva
OdkvaH OdkwH CFREQ Il KVAR

Step 1:

® ®
K VOLT | [power i

a. Press and hold PHASE/NEXT.
b. While holding PHASE/NEXT, press AMPS until a
number appears in the middle display. Then

release both buttons.

Step 2:

The P34 can display the firmware version number of the analog and digital microprocessors. Also
available is an LED test to check if the LEDs and annunciators are functioning properly.

~

@ Electro Industries @
AC VOLTS
CIvax ABCABC
OmNy| e
fm] NNNBCA
Lt goooon
vz
Do ) AC AMPS
T Opod
POWER
rF
CIkw
Ckva
Clkvan Odkwh  CJrFReQ  CIKVAR

D fawan) [Rrinse] (D
\ VOLTY | AMPS | | POWER | ™A

a. Press AMPS until 4 appears.

-

@ Electro Industries

o)

EEVAX - e e
VN ':‘ '-' '-' '-'
WYl '-'.'-' '.'.'
V2 gy

EETHD ':| |:| '_% '.:

ACVOLTS
ABCABC

:: ‘:":' .-' ':":.-PF

EkvaH EExkwH EEFREQ

El KVAR

)

i3 (o (o) [ )
VOLTY [ AMPS | [ POWER lm

N

For the LED Test:

While the 4 is displayed press PHASE/NEXT to select.

=All segments and annunciators glow.

~

@ Electro Industries e
AC VOLTS
CIvax 5 _l ABCAEBC
| s (V1N -
NNNEBCA
S o= HAAAMA
Bz AC AMPS
|_‘ | sscw
o | 0000
POWER
Orr
CJkw
CkvA
CdkvaH OCkwH  [CJFREQ  [CIKVAR

B fraxmin) (PHasE] |
B V01T (AvPs) [oven /

For Firmware Versions:

While the 4 is displayed, press MAX/MIN/ LIMITS for the
firmware versions.

Firmware versions:

Upper display—analog processor version
Middle display—digital processor
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Part Ill: Faceplate Programming the P34 Display

CHAPTER 9

FACEPLATE PROGRAMMING OVERVIEW

Faceplate programming is only available with the P-34 display module.

Programming the unit through a computer is much faster and easier. Programming software is
included with each unit. Plug the computer into the RS232 port to program. If you do not have a copy
of Communicator EXT software, contact EIG for a free copy.

This chapter describes basic procedures. Refer to chapters 10-12 for details on specific

programming features.

9.1 General Procedure

To faceplate program your Futura+ Series you will:

1
2
3.
4

Enter a password to gain access to the programming mode (section 9.2).

Select a programming GROUP to work in (section 9.3).

Select a FUNCTION or SWITCH PACK within that GROUP (section 9.3).

Change the selected parameters of the FUNCTION or SWITCH PACK with DATA ENTRY (section
9.4).

Exit the programming mode to store your changes permanently (section 9.6).
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9.2: Password Entry

To access the programming mode a password must be entered. Password entry ensures information
security and eliminates unauthorized intrusion. The password is preset at the factory and cannot be

changed. It is 555.

To enter the programming mode:

/

o )

O Cloctro Industries
AC VOLTS
EMAX ABCABC
[= v I
= 00 00 60
AC AMPS
= THD :‘ ABCN
_l nooo
POWER
=IpF
=KW
KA
BEkvaH B kwH B FREQ BIKVAR

rst) |©
VOLT: AMPS | | POWER Im

\G)

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 does not appear:

c. Press AMPS until 3 appears.

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

=333 flashes momentarily in
middle display.

/ Elrctro Indstrias ea\

(]

o R
B=EMN | Y v
= v 5 NNNBCA
v gonoooa
= AC AMPS
l:' Caecn
e
POWER
=pF
= KW
= KVA
B3I KVAH B3 KWH 043 FREQ 3 KVAR

] ®
VOLT:! AMPS | | POWER ‘ m

\GB

Step 2:
=Digits begin scrolling in upper display.

X>The password is 555.

a. Press PHASE/NEXT each time 5 appears
until 5-5-5 is entered.

= Selected digits appear in middle display.

/@ Elactro Industries

= MAX
— MIN
=JHVEN

=JHYF]
/= THD

I KVAH B3 KWH B3 FREQ

B3 KVAR

\GB

VOLTY | AMPS | | POWER

W,

=>When 555 is entered, the 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.
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9.3: Selecting Groups and Functions

Programming tasks are bundled into GROUPS. Located within each GROUP are specific meter
FUNCTIONS. See Chapters 10-12 for descriptions of the different tasks performed by each GROUP.

Some FUNCTIONS are further divided into SWITCH PACKS, which are a set of separate ON/OFF toggle
switches. Toggle switches have only two positions: either UP segment or DOWN segment. By setting the
segment to UP or DOWN a particular feature is turned ON or OFF, respectively.

Groups Functions Switch Packs
GROUP
FUNCTION
PACK
® Cf)/ectro \.antlu tried &
— v Ax :L AN v, ACBVOLTSC
==JVIIN ‘ ‘ _,‘ ' ' ......
==TRVES '_,' _‘.'_' hﬁ hﬁ Ic]i]
. AC AMPS
I THD ‘ ‘ ' ‘ ABCN
< PREVIOUS
[I[I[I[I SETTING
POWER
‘ — — <=t NEW ENTRY
‘ akw
A A A A EJKVA
Okvan B kwhH B3 FrRYQ Kk VAR

e AXIMIN PHASE @
| |VoLT[amps | POMVER |
IMITS] NEXT

Switches: A B C D

The Programming Mode—toggle segments for Group 0, Function 3, Switch Pack 0.
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9.4: Data Entry

Programmable FUNCTION values are always four-digit numeric fields designed to accept any value
between 0000 and 9999. When entering the value of a parameter you must enter all four digits, leading
zeros included. For example, if you want to enter the number 25, you must enter 0025.

The P-34’s faceplate 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

)

v

USED FOR PROGRAMMING

BUTTON FUNCTION DESCRIPTION
MAX/MIN/LIMITS | ADVANCES Scrolls groups, functions, and advances to exit point from function and
group level.
VOLTS/THD CHANGE Scrolls packs, digit counters, and changes switch pack position UP or
VALUE DOWN.
AMPS/THD STORE Activates new data entry, and enters or exits from group or function level.

9.5: Checksum Error—Protective Mechanism

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.

This checksum error is a protective mechanism. It alerts the user when a procedure was not correctly
followed so that the meter will not read erroneous numbers.
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9.6: Exiting the Programming Mode

The steps for exiting the programming mode vary depending upon the level of programming.

If you are located in the Function Level—begin at Step 1.
If you are located in the Group Level—begin at Step 2.

-~

® gﬁctro jm/udtried o @ g&ctm jmz’udtriu @
AC VOLTS AC VOLTS
= MAX '-" '-' ABCABC — MAX "- ABCABC
FPw | YV L Y = vin - L
= “" NNNBCA = " NNNBCA
= Y % noooa I, —e  QO0O0O00
o |1 07) ) )0 o sen
Vo VL g nona
P — POWER POWER
N _,: 1 = = =er —pr
= KW = KW
AR ERER =i =,
I KVAH B KWH B3 FREQ I KVAR I KVAH B KWH B3 FREQ I KVAR
(5]

D | fgoown] (]
VOLTY | AMPS | | PoweR /

-~

e
VOLTY | AMPS | | POWER

Step 1: Step la.:
EXITING FROM FUNCTION LEVEL
a. Press MAX/MIN/LIMITS until the Group a. Press AMPS to exit from Function Level to Group
number in upper display is followed by E. Level.
& é'éctm jmz’mtriea &
AC VOLTS
= MAX '- ABCABC
[~ MIN = NNNBCA
o | 0t i f
B AC AMPS
ABCN
oonao
POWER
=
= KW
C3KVA
I KVAH B3 KWH 43 FREQ I KVAR

D (g @
voLTs| | AMPs | | Power j

Step 2:
EXITING FROM GROUP LEVEL

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

b. Press AMPS to exit entirely from Programming
Mode.
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CHAPTER 10
PROGRAMMING GROUP 0—GLOBAL METER SETUP

The Global Meter Setup includes FUNCTIONS 0-3 and 7, which control configuration and basic operation
of the CPU-1000. Below is an outline of GROUP 0, showing its specific features. FUNCTION 3—System
Configuration—contains Switch PACKS with various options, including Open Delta Installation,
Communications and DC Output Setup.

GROUP AND FUNCTION FUNCTION
NUMBER
00. Integration Interval
01. Meter Address for Communication
02. Baud Rate for Communication
03. System Configuration (see Table 10-2)
07. Number of Phases
OE. Exit Programming GROUP 0

Table 3-1: Group 0 Programming Format

10.1: Group 0, Function O—Integration Interval

The Integration Interval is the time period over 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.

N 4 N

© Llhctro Indisteios ® O Llhctro Industries ®
Eo] T e
(= H TR [ T
=TV ‘_‘. gooooan = v '—‘ ‘-'o gooonoan
=2 AC AMPS [~ Lm2 AC AMPS
3 THD ABCN = THD ABCN
oooa oooo
POWER — POWER
= L n o
= g g s
CIKVA Skva
EKVAH B3 KWH B3 FREQ E3KVAR S=KVAH = «wH = FREQ = KvAR

®
| VOLTS| [AMPS | [POWER

G)j KGB 69/

Step 1:
a. Enter Group Level of Programming Mode (see =Function 00. appears in upper display.
Chapter 9, section 9.2).
=Lower display indicates current Interval setting.
b. Press MAX/MIN/LIMITS until 0. appears in upper
display.

c. Press AMPS to activate the Group.
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@ chtm.ﬂnJuAhm ®
AC VOLTS
= max ] ABCABC
MIN R NNNBCA
= v - = oooono
N VP2 [P— p—
= |71 7] ) ) Acawes
R R
— - POWER
(] -‘ - - =pF
o J =xw
Skva
=kvaH = kwH = FreQ  =kvAR

/

\

® lactro Jndustrias ]
ACVOLTS
= max =M ABcaBcC
MIN ' ‘ ‘ ‘ NNNBCA
= v ! lale gooooan
= vz
==
oooan
POWER
CEMM o
e =w
Skva
kvaH ZkwH = FREQ  =kvAr

ours) (Rgeg] freves

@ @
\_ /
Step 2:

a. Press AMPS once to begin Data Entry Sequence.

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

b. Press VOLTS to select a number.

c. Press AMPS to store it.

oyl

\ W,

=Repeat this procedure until new Integration Interval is
entered.

=>When complete, middle display blanks and lower
display indicates new Integration Interval.

See Chapter 9, section 9.6 to exit.

10.2: Group 0O, Function 1—Meter Address

The 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.

To change the Meter Address:

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

~

@ éthmjnJthrhd &
ACVOLTS
= MAX '-' ABCABC
=vmn | Y Y e
o | U, 06 0600
=Lz AC AMPS
= THD ABCN
oooan

POWER

=3pF

=KW

CIKVA
CIKVAH B3 KWH B3 FREQ  EIKVAR

® ®
| R VOLTY | AMPS | | POWER /

Step 1:

a. Enter Group Level of Programming Mode (see
Chapter 9, section 9.2).

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

c. Press AMPS to activate the Group.

~

D Shrstro Industrias @
AC VOLTS

= MAX '™ ABCABC
S
Eoe| b BiD0GD
= LM2 AC AMPS
[=THD ABCN
pooan

P — POWER
Freree -
U | =kw

=IKVA
SkvaH B kwH B FREQ  BIKVAR

® ®
\_ (b o s [ /)
Step 2:

a. Press MAX/MIN/LIMITS until Function 01. appears
in upper display.

=Lower display indicates the current Meter Address.
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-

@ Elactro Industries 5]
AC VOLTS

1 I T A
NNNBCA

pon| 0V bibiah
S [P ) O s
R R AR
POWER
I e R —
i =

I KVAH B3 KWH 5= FREQ B3 KVAR

VOLT POWER]

@ @
A J
Step 3:

a. Press AMPS to begin Data Entry Sequence.

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

b. Press VOLTS to select a number.

c. Press AMPS to store it.

10.3: Group 0, Function 2—Baud Rate

-

@ Elactro Industries @
s 0 Ton
ST oo

= LM2
= THD

BKVAH BB KwH B3 FR

EQ
® rnse
q POWER]
\ -IMITS VOLTYH | AMPS -NEXT

=Repeat this procedure until new Address is entered.

W,

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

See Chapter 9, section 9.6 to Exit.

The Baud Rate is the 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.

To change the Baud Rate:

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

4 N

2 C[thm.ﬂnaludbi‘d @

= wax ACYOLTS

= MIN ‘-‘ i
:

pun | 1, it i i

= Lm2

= RS

0000

POWER
=3pF
=KW
CIKVA
EIKVAR

W,

B KVAH B3 KWH B3 FREQ

®
1 o s ] g POWER

Step 1:

a. Enter Group Level of Programming Mode (see
Chapter 9, section 9.2).

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

c. Press AMPS to activate the Group.

4 N

D actro Industrias ®

= max _‘ - A(é\/OLTSC

ABCAEB
2 min =“-‘ NNNBCA
(=L = —e (00000

o AC AMPS
= ABCN

nooa

POWER

=

- C3KVA
KVAH B3 KWH B3 FREQ

EIKVAR
® ®
K VOLTY | AMPS | [ POWER j

Step 2:

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

=Lower display indicates current Baud Rate.
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-

® hoctro Industries

\

= MAX '_"

= MIN

SN

= LM2

= THD '
(

B KVAH B3 KWH B3 FREQ 3 KVAR
® ) =)@
N o o -/
Step 3:

a. Press AMPS to begin Data Entry Sequence.

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

b. Press VOLTS to select a number.

c. Press AMPS to store it.

/@ gﬁcfm .ﬂnJudtried (2]
ACVOLTS
= MAX l-l -l ABCABC
[ M l [ NNNECA
= LML -8 uu [”] u u
. AC AMPS
= THD ABCN
nopan
- - POWER
L0007 o
- o =
=3 KVA
B KVAH B3 KWH 0= FREQ B3 KVAR

_AX/M\N . . . -PHASE
q POWER]
IMITS] VOLT | AMPS NEXT

. W,

=Repeat this procedure until new Communication Baud
Rate is entered.

=>When complete, middle display blanks and lower
display indicates new Baud Rate.

See Chapter 9 section 9.6 to Exit.

10.4: Group 0, Function 3—System Configuration

The System Configuration sets the CPU-1000's basic operational parameters. This Function utilizes

Switch PACKS (see Table 10-2).

¢ FUNCTION 3 contains four different Switch Packs: 0-3. Each PACK contains four UP/DOWN

segments.

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

e The meter displays one Switch Pack at a time.

= Press VOLTS to scroll from Pack to Pack.

GROUP
FUNCTION
PACK
® gﬂactm jmzudtr[a @
v v v
= MAX "] -' i éCE!\{:OA. Esc
= min “-"‘ NNNBCA
=L -} J.' nopoooao
= im2
AC AMPS
= || | ‘ ABCN |,PREVOIUS
| Tooa SETTING
POWER
‘ - e CIpF
s | =KW 5 NEW
A A y TS KVA >
Bkvad P kwH P Frep BIkvaRr SETTING
® JAXIMIN PHASE $
e
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 |: 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 Reserved —
B Power Factor Polarity Indicates + (voltage referenced) or UP— -PF
2 - (current referenced) DOWN— +PF
C Modbus Options (See Section 10.4.B, below) UP—ASCII
DOWN—RTU
UP—DNP 3.0
D Protocol Options UP—MODBUS
DOWN—EI-BUS
DOWN—DNP 3.0
B Reserved —
C RS232 or RS485 Communications or Print on DSP 2 UP—Enable
3 Port DOWN—Disable
D Print Operating and Programming Data UP—Enable Print
(To print, set PACK 3 Switches C and D to UP position) DOWN—Disable Print

Table 10-2: System Configuration—Switch Features

10.4.A: Open Delta System Installation Programming

A special switch indicates the electrical system monitored is a Three-phase, 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: Set this switch UP only if the electrical system is a Three-Wire Delta or Open Delta,
using 2 PTs. Otherwise, set the switch DOWN. Failure to select this switch results in

phase-to-neutral readings and incorrect power readings with the 2-PT connection.

10.4.B: Switching Communication Protocols: EI-BUS/MODBUS RTU/ASC I

e For EI-BUS protocol: Pack 2, Switch D is DOWN.
e For MODBUS ASCII protocol: Pack 2, Switch D is UP and Pack 2, Switch C is UP.

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

e MODBUS LIPA (Long Island Power Authority) mappings are accessible through communication.
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10.4.C: Printing Option

To print, use access Mode 1 and Mode 2 (see Chapter 8, section 8.8). Disable printing serial options
when using a multimeter communications connection RS485 (set Switch D of Group 0, Function 3, Pack

3 DOWN to disable.

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. When the meter does not use
an RS232 port (i.e., RS485 or DC outputs are being used), disable this feature.

To change the System Configuration Switch Settings:

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

~

® ézdm jnJthrud o

=1 MAX
= MIN
=M1
= LM2
= THD

>
®
o
>

l-
z
z
z
o

C3IKVAR

W,

CIKVAH B3 KWH B3 FREQ

®
W) V0179 [Avps| | Pover

Step 1:
a. Enter Group Level of Programming Mode (see
Chapter 9, section 9.2).

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

c. Press AMPS to activate the Group.

g O

® Chactro Industries ®

=1 MAX S
= i e
=M1
= LM2
= THD

C3IKVAR

W,

CIKVAH B3 KWH B3 FREQ

(5] . .
K MITS VOLTY | AMPS | [ POWER
Step 2:

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

b. Press AMPS to activate.

=Lower display indicates current PACK 0 Switch
Settings.
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D Clactro Industries ®
v _ ACVOLTS
= Min [ I
= N ETETEY
i bl 83 0 0
=
L T T
POWER
- — PR
l ‘ = KW
= KVA
B KVAH B3 KWH 0= FREQ B KVAR

® A ®
U l@ )

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 a segment up or down for
desired setting.

d. Press AMPS to store it.

-

© lhoctro Industoies ®
AC VOLTS
=3 MAX '-' -' 'AECAEC
= R R ETEEET
[=em ='e gooooan
LM2
SH een
popa
POWER
(=133
‘ ' ' =KW
=3 KVA
B KVAH B3 KWH B9 FREQ B3 KVAR

faaxmin] . . [PHAsE)
. POWER]
IMITS) VOLTY | AMPS NEXT

\ ),

=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 9, section 9.6 to Exit.

10.5: Group 0, Function 7—Number of Phases

Note: Standard factory set-up is three-phase, four-wire.

To change the number of phases:

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

© Soctro Indstris  ®

= MAX
= MIN
= LML
= LM2
= THD

L bifing

CIKVAR

@
/
Step 1:

a. Enter Group Level of Programming Mode (see
Chapter 9, section 9.2).

CIKVAH B3 KWH B3 FREQ

D fgvn]
voLTe | Amps | [ Power

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

c. Press AMPS to activate the Group.

O octro Industries @

= MAX
= MIN
= LML
= LM2
= THD

IR

- o)
m‘u‘u_l o
i S

CIKVAR

@
/
Step 2:

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

IKVAH E9KWH B3 FREQ

D[]
VOLTY | AmMPs | | Power

a. Press AMPS to activate the Function.
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® Cf%atm ,ﬂm/uatriaa ®
AC VOLTS
S (174 necree
= ' ' NNNBCA
LML - eoonooa
= L2 AC AMPS
= THD ABCN
noa
— — POWHER
IR _l =ee
LR P =0
DOKvAH B3 kwH 3 FREQ — EIKVAR

\° [ﬁ] ° )
Step 3:
a. Press VOLTS to select numbers 1, 2 or 3.

ENTER 1 FOR SINGLE PHASE/SINGLE WIRE.
ENTER 2 FOR SINGLE PHASE/TWO WIRE.

ENTER 3 FOR THREE-PHASE/THREE OR FOUR WIRE.

b. Press AMPS to store.
See Chapter 9, section 9.6 to Exit.
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PROGRAMMING GROUP 1—VOLTAGE, AMPERAGE AND WATT
SCALE SETTINGS

Programming GROUP 1 contains:

e Voltage, Amperage and Watt Full Scale Selection
e Scale Factor Selection & 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 11-1: Group 1 Programming Format

Note: The Futura+ Series full scales will be pre-programmed at the factory if the order specified
current and voltage transformer ratios. The meter label indicates any full scale setup.

The user can re-scale without removing the Futura+ Series device for calibration. The CPU-1000 has
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 (options L 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.

For 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.

11.1: Group 1, Function 0—Voltage Full Scale

ELECTRICAL SYSTEM PT RATIO FULL SCALE
75 V (Suffix 75) L-N MAX 120:1 9.00 KV
120/208 V 1:1 (Direct) 0120 V
120/208 V 4:1 0480 V
120/208 V 120:1 014.4 KV
2771480 V (Suffix G) 1:1 (Direct) 0300 V

Table 11-2: Full Scale Settings for Volts

Note: 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.
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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.

g N

@ éZcb‘aJnJudrhd &
ACVOLTS
= MAX 0 ABCABC
LV . R
L I b B 1
o
ooon
POWER
=13
=KW
SSKVA
SKvAH BB KWH B FREQ EIKVAR

®
Bgrs) V0179 (Avps | | Pover

W,

Step 1:
a. Enter Group Level of Programming Mode (see
Chapter 9, section 9.2).

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

/e Eloctro Industries ea\

= MAX

BCA
= win | B
= v ' ' ' NNNBCA
i =le 000000
I | AC AMPS

p— - - POWER
ey _Iny =

Kw
'-' ' '- J EKVA
IKVAH B3 KWH B3 FREQ ~ EIKVAR

NEENEEY
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.

a N

D rctro Industrias ®

= max ACVOLTS
= i 1M
(]

06d00

| ACAMPS
ABCN

oooa
POWER

=143
' KW
CIKVA
COKVAH B3 KWH B3 FREQ ~ EIKVAR
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\_ Yo o -/

ENTERING THE SCALE FACTOR:

ABCABC
=RRYEN
= LmM2
43 THD

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.

4 N

® Cloctro Industries ®
= s
i 1y anenee
NNNBCA
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AC AMPS
= THD ABCN
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W,

®
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DECIMAL POINT SELECTION:

Step 4:
a. Press VOLTS to move decimal point.

b. Press AMPS to store.
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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 select a number.

b. Press AMPS to store it.

\
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ACVOLTS
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= = ='l
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=pF
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CaKVAH =3

=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 9, section 9.6 to exit.

11.2: Group 1, Function 1—Amperage Full Scale

CT TYPE FULL SCALE
None 05.00 A
1000/5 1000 A
5000/5 05.00 KA
2000/5 2000
3000/5 03.00 KA
600/5 0600 A

Table 11-3: Full Scale Settings for Amps

To change the full scale settings:

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

~
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Step 1:

a. Enter Group Level of Programming Mode (see
Chapter 9, section 9.2).

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

\
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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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ENTERING THE SCALE FACTOR:

our ot

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 Kilo-Amps.
=DOWN signifies Amps.

c. Press AMPS to store.
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DECIMAL POINT SELECTION:

orpa) [rover

Step 4:
a. Press VOLTS to move decimal point.

b. Press AMPS to store.
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Step 5:

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

VIS AMPS | | Power

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

b. Press AMPS to store it.
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5 ax I A
- i NN NG G A
L ® [Onooono
=2 | ACAMPS
ABCN
ooaoan
POWER
- =e
i =

CIKVAH B3 KWH B3 FREQ ~ EIKVAR

® ®
k iwiTs) [VOLT (AMPS] [TOMER /

=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.

See Chapter 9, section 9.6 to exit.
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11.3: Group 1, Function 2—Watts Scale Selection and Decimal Placement

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
2000. Shift the decimal one position right to decrease resolution.

EXAMPLE 1:

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

Full Scale Wattage (FSW) is the product of FSV and FSA. For FSW for three phases multiply the FSW
per phase by 3.

FSW (one phase) =120 V x 5.00 A
FSW (one phase)=600 W
FSW (three phase)=600 W x 3 = 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, place the decimal point after the first digit.

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

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

FSW for Kilowatt a 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: 1.44 KV/120, 1000/5 CT

FSV=1.440 KV
FSA=1000 A
FSW (one phase)=1440 Vx1000 A
FSW (one phase)=1,440,000 W
FSW (three phase)=1,440, 000 Wx3 = 4,320,000 W

FSW for a Kilowatt meter equals 4320 KW. Here the FSW is too large a value for a Kilowatt meter (the
range is 000-1999). FSW for a Megawatt meter equals 04.32 MW. In FUNCTION 2, place the decimal
after the second digit.

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

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

S oter Iuidusto ®
AC VOLTS
= MAX ' ABCABC
= i Y
L I fi 0 i
= M2 AC AMPS
ABCN
nooo
POWER
= PF
= KW
O KVA
O KVAH B3 KWH O FREQ 3 KVAR

®
lm VOLTY | AMPS| | POWER

®
)
Step 1:

a. Enter Group Level of Programming Mode (see
Chapter 9, section 9.2).

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

@ chtm .ﬂnJuAbm @
Duax 1 RGO
S| V2. G
S _. 600
AC AMPS
ABCN
| 0000
P POWER
Q000 o
A _l. | CIkw
CJkvAa

Cdkvan COkwH

ke

CIFREQ CJKVAR|

®
our v )

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).

/ea Elactro Industries ea\
= 19 PRt i
B ) NN NS e A
Cuma .
= 0A0AAN

AC AMPS
I ABCN
oooo
POWER
- OCer
CIKkw
CJkvA
COkvAH COkwH [CFREQ CIKVAR|

°

®
\ voLr o

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.

/ea Elactro Industries ea\

AC VOLTS
CImax
= [
NNNEB CA
= L s alu]
CIim2
AC AMPS
ABCN
oooo
POWER
D | Cl OCer
|. | kw
=== CJKvA

CkvAaH COKwWH CIKVAR|
D | ) (PriasE) |
\_ | -

DECIMAL POINT SELECTION:

CIFREQ

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 9, section 9.6 to Exit.
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PROGRAMMING GROUP 2—METER CALIBRATION

WARNING—READ THIS SECTION CAREFULLY BEFORE PROCEEDING:

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

2 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.

B2 The calibration procedure requires highly accurate and stable input signals. Incorrect readings result from
improper calibration procedures. If unsure, return unit to EIG for calibration.

[ BEFORE calibrating any channel, make a note of its Full Scale Setting (See Chapter 11). Set the Full Scale in
accordance with Table 12-2 for calibration. Restore original Full Scale Setting when calibration is completed.

B2 The first function in GROUP 2 (STD.CORR) is NOT to be changed by the user. Please make a note of the value
here before using any other function in this group. If the STD.CORR value is inadvertently lost or
changed, contact the factory for assistance.

A significant drift in calibration is unlikely. Therefore, a yearly re-calibration of the meter is generally not
required.

12.1: Calibration Requirements

FUNCTIONS 0-8 (High and Low End Calibration) can be calibrated by qualified site technicians, if a
stable calibration source can be applied.

Calibration on the CPU-1000 requires precise inputs of 120 Volts, 5 Amps, and 2.5 Amps. The CPU-
1000-G model requires precise inputs of 300 Volts, 5 Amps, and 2.5 Amps. If this equipment is
unavailable, contact EIG for assistance.

GROUP AND FUNCTION NUMBER FUNCTION

2P. Standard Correction—Factory Procedure only
20. High End Calibration—Volts AN
21. High End Calibration—Volts BN
22. High End Calibration—Volts CN
23. High End Calibration—Amps A
24. High End Calibration—Amps B
25. High End Calibration—Amps C
26. Low End Calibration—Amps A
27. Low End Calibration—Amps B
28. Low End Calibration—Amps C
2E. Exit Programming GROUP 2

Table 12-1: Group 2 Programming Format

Note: The voltage and current scales are calibrated with the maximum range value of 2000 for
current and 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 12-2: Calibration Source, Full Scale And Value Settings For Calibration

12.2: Group 2, Functions 0-8—High End Calibration of Voltage Channels, High
and Low End Calibration of Amperage Channels

To change the calibration for functions 0-5:

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

/e Eloctro Industrias e\
- ACVOLTS
=3 MAX ' ABCABC
[F N - NNNB G A
= AC AMPS
ABCN
nooo

POWER

=IPF
= KW
= KVA
3 KVAR

®
/
Step 1:

a. Enter Group Level of Programming Mode (Chapter
9,9.2).

BEKVAH B3 KWH B3 FREQ

O from] ]
[ m VOLTY | AMPS | | POWER]

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.

/$ £thro ijutriad $\
= MAX - ™ AA%YSOAU;SC
= 0 e
=L '- '-'o Nﬂﬁ ﬁﬁﬁﬁ
= Lm2 AC AMPS

ABCN
gooa

POWER

(=13
= KW
3 KVA
I KVAR

®
/
Step 2:

=Refer to Table 12-1 for the function number that
corresponds to the channel requiring calibration.

2N
o
B KVAH B3 KWH B9 FREQ

D e PHASE
VOLTY | AMPS | | POWER]

a. Press MAX/MIN/LIMITS to change Function
number.

b. (For example, to calibrate Volts CN) press
MAX/MIN/LIMITS until 22. appears in upper display.

=(2P is pre-calibrated. This is a factory-set value and
should not be altered.)
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= MAX -' '
= MIN "
= LM1 ‘-

S lm 2N
([

POWER
'-' ' - - (=133
Ui
COKVAH B3 KWH B3 FREQ  EIKVAR

) ) frrase)| @

-

Step 3:

=Apply the calibration source to appropriate channel.

The level of the source is critical for accurate
calibration.

a. Press AMPS to activate calibration.
=Current setting moves to middle display.
=Four dashes appear in bottom display.
b. Press VOLTS to select a number.

c. Press AMPS to store it.

/ £Zcfra ijrM \

® ®
= ax — SO
= ‘:'“ il
L _ I\ pooood
= p— = == AC AMPS
‘ ' _" ' ABCN
v LY npno

R s
N N =

BEKVAH B3 KWH B3 FREQ B3 KVAR

D/ fgoovn] PHASE] |
q POWER]
Bag V0179 (AVPs e /

Step 4:
=The new value moves to middle display.

=Lower display indicates new calibration, including
actual measurements for verification after 15 seconds.

=If the calibrated reading is unacceptable, repeat entire
procedure (after checking all connections and inputs).

a. Press MAX/MIN/LIMITS; a decimal appears after the
function digit and the value moves to lower display.

= Proceed to calibrate another function, or exit.

See Chapter 9, section 9.6 to Exit.
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To change the calibration for amps low end (functions 6-8):

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

/ Elrctro Industries \ / Elactro Industries \

® ® ® ®
= ax A A [ ax T
= VN - NNNBC A [ v =0 NNNBC A
=M - gooooan = LML - = gooooan
=2 AC AMPS =2 AC AMPS
ABCN ABCN
noon goon
POWER POWER
=3Pk (=13
=KW = KW
= KVA = KVA
O KVAH B3 KWH 0 FREQ I KVAR B KVAH B3 KWH B FREQ B3 KVAR
o) \ fe=s) @ & froom) () ower) (P25 | @
& -HET &k
Step 1: Step 2:
a. Enter Group Level of Programming Mode (see a. Press MAX/MIN/LIMITS until 26. appears in upper
Chapter 9, section 9.2). display.
b. Press MAX/MIN/LIMITS until 2. appears in b. Press AMPS to activate.
upper display.

=Middle and lower displays blank.
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.

~

® CCZ;ctm .ﬂm/mtriea &

- ACVOLTS
' ABCABC

= MAX
= MmN

=on | 0 ibdd

=11
AC AMPS
ABCN

goon
POWER
=P
=KW
IKVA
= KVAH = KWH = FREO = KVAR

[ (e o) 2|
\_ AP /

Step 3:
= New value moves to middle display.

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

a. Press VOLTS to select desired number.
b. Press AMPS to store.
c. Press MAX/MIN/LIMITS to end calibration procedure.

See Chapter 9, section 9.6 to Exit.
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CHAPTER 13
0—-1mA AND 4-20mA ANALOG OUTPUT MODULES

Analog outputs are available for 0-1mA or 4-20 mA. These modules are internally mounted into the CP-
1000 monitor.

13.1: 0-1mA Analog Output Module—Model # 1ImAO

The 10 channel 0—1mA module provides 7 uni-directional and 3 bi-directional channels. Uni-directional
reads from 0—1mA. Bi-directional reads from (-1)—(0)—(+1). Both the uni- and bi-directional channels can
be mapped to any scaling. The user selects where the zero is placed. To program the channels, see the
Futura+ Communicator software manual.

0—-1mA modules are self powered. Maximum load factor is 10 K-ohms; loop power is provided internally.

Uni-directional channels: 3,4,5,6,7,8,9
Bi-directional channels: 0,1,2

<
<
<
<
<
<
<
<
<
<
<

________________________________________________ .

Figure 13.1: 0-1mA Electrical Installation—10 Channel 0-1mA DC Analog Output Module
Note: Do not exceed 10 K-ohms input impedance!
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13.2: 4-20mA Analog Output Module—Model #20mAO

The 4-20mA module provides 10 uni- or bi-directional channels. 4-20mA modules can be used as either
uni-directional 4—20 outputs or bi-directional 4-12-20 outputs. The designation is field programmable. See
the Futura+ Communicator software manual.

Maximum load impedance is 250 ohms; 24V loop power must be provided externally.

+ LOOP
POWER I
- SUPPLY

*DO NOT EXCEED
40vDC

INTERFACE DEVICE

Figure 13-2: 4-20mA Electrical Installation—10 Channel 4-20mA DC Analog Output Module

Note: Do not exceed 40 VDC on Loop Power Supply!

Note: Do not exceed 250 ohms impedance!

13.3 Standard Factory Configuration

The following tables show the factory default DC Output channel mappings (parameter assignment to a
DC Output Channel). The mapping in each meter model is programmed according to the appropriate
table, unless otherwise advised by the user. Please consult the software manual, Futura+ Communicator,
for programming these functions.

Note: Programming is not necessary if standard factory settings are acceptable.

For the DC Output Modules 1mAO (0-1mA DC Output, 10 channels) and 20mAQO (4-20mA DC Output, 10
channels), the factory default for the meter models are:

Channel Parameter Channel Parameter
0 TOTAL WATTS 0 TOTAL WATTS
1 TOTAL VARS 1 TOTAL VARS
2 FREQUENCY 2 FREQUENCY
3 VOLTS A-N 3 VOLTS A-B
4 VOLTS B-N 4 VOLTS B-C
5 VOLTS C-N 5 VOLTS C-A
6 AMPS A 6 AMPS A
7 AMPS B 7 AMPS B
8 AMPS C 8 AMPS C
9 AMPS N 9 RESERVED

For WYE Settings

For DELTA Settings
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13.4 DC-Output Chart

Below is the Meter Reading Ranges for 0-1mA and 4-20mA DC current output models. The Meter
Ranges apply to 10-channel models. Watts refers to actual secondary input watts, not the display
reading. For example, 1500 Watts or 120 Volts and 4.17 Amps (in a three-phase system) input to all

elements (assuming power factor unity).

Find the applicable measurement, meter suffix and DC Output model to determine the meter input

required for the DC Output.

MEASUREMENT

UNI-DIRECTIONAL
0-(+1) MA OuTPUT

BI-DIRECTIONAL
(-1) -0- (+1) OutpPUT

METER INPUT

METER INPUT

3 Elements Watt/Var—Suffix L

Not Applicable

(-750W) -0- (+750W)

3 Element Watt/Var.

Not Applicable

(-1500)W -0- (+1500)W

3 Element Watt/Var—Suffix G

Not Applicable

(-3000)W -0- (+3000)W

2 Element Open Delta Watt/Var—
Suffix L

Not Applicable

(-500W) -O- (+500W)

2 Element Open Delta Watt/Var.

Not Applicable

(-1000)W -0- (+1000)W

2 Element Open Delta Watt/Var—Suffix
G

Not Applicable

(-1500)W -0- (+1500)W

Power Factor

Not Applicable

(-0.500) -1- (+0.500)

Volts—Suffix L 0-75 VAC L-N Not Applicable
Volts 0-150 VAC L-N Not Applicable

Volts Suffix G 0-300 VAC L-N Not Applicable
Amperes 0-5A Not Applicable
Frequency—50 Hz Not Applicable 45 -50 - 55 Hz
Frequency—60 Hz Not Applicable 55-60-65Hz

Table 13.1: 0-1mA DC Analog Output Modules

MEASUREMENT

UNI-DIRECTIONAL
4-20 MA OUTPUT

BI-DIRECTIONAL
4-12-20 mA OUTPUT

METER INPUT METER INPUT
3 Elements Watt/Var—Suffix L 0—750W (-750W) -0- (+750W)
3 Element Watt/Var. 0—1500W (-1500)W -0- (+1500)W
3 Element Watt/Var—Suffix G 0—3000W (-3000)W -0- (+3000)W
2 Element Open Delta Watt/Var—Suffix 0—500W (-500W)-0-(+500W)
L
2 Element Open Delta Watt/Var. 0—1000W (-1000)W -0- (+1000)W
2 Element Open Delta Watt/Var—Suffix 0—1500W (-1500)W -0- (+1500)W
G
Power Factor Not Applicable (-0.500) -1- (+0.500)
Volts—Suffix L 0—75 VAC L-N Not Applicable
Volts 0—150 VAC L-N Not Applicable
Volts Suffix G 0—300 VAC L-N Not Applicable
Amperes 0—b5A Not Applicable
Frequency—50 Hz Not Applicable 45-50-55Hz
Frequency—60 Hz Not Applicable 55-60-65Hz

Table 13.2: 4-20 mA DC Analog Output Modules
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13.5: DC Output Programming and Calibration

For DC Output Programming and Calibration, use EIG’s Communicator EXT software.

13.6: Formulas for DC output

The following formulas are for 4-20mA models. For 1mA applications:

1) Substitute 4mA with OmA; 20mA with 1mA.
2) Substitute 4mA with -1mA; 12mA with OmA; and 20mA with 1mA.

Note: The following formulas apply to the 20mA models. For the 1ImA models, apply these
formulas but remove either (x16 +4) or (x12+8), depending on the formula being used.

FORMULA 1: 20mA UNI-DIRECTIONAL WATT/VARIVA

UniDirectionalwattDC — || DisplayedReading o /1 o\
CT*PT*K*R

K—the number of PT’s Installed in the system:
K= 2 for an open delta connection
K= 3 for any other connection

CT—Amps full-scale entered in programming Group 1, Function 1.
PT—Volts full-scale entered in programming Group 1, Function 0.
Displayed Reading—The unsigned WATT/VAR reading currently displayed.

R—Ratio of the difference of the meter Full Scale and the DC Output Full Scale
R=0.667 for 300 volts and 75 volts PT units
R=0.833 for 120 volts PT units

For example:
100V x5Ax3 _ 1500W
120V x5Ax3 1800W

1500W (DC Output Full Scale) _
1800W (Meter Full Scale)

.833

e Same formula applies for VAR DC-Output calculations
[ )

FORMULA 2: 20mA BI-DIRECTIONAL WATT/VAR

BiDirectional WattDC = WXS +12 :mA
CTxPTxKxR

K—the number of PT’s Installed in the system:
K= 2 for an open delta connection
K= 3 for any other connection
CT—Amps full-scale entered in programming Group 1, Function 1.

PT—Volts full-scale entered in programming Group 1, Function 0.
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Displayed Reading—The signed WATT/VAR reading currently displayed.

R—Ratio of the difference of the meter Full Scale and the DC Output Full Scale
R=0.667 for 300 volts and 75 volts PT units
R=0.833 for 120 volts PT units

For example:
100V x5A x 3 _ 1500W
120V x5Ax3 1800W

1500W (DC Output Full Scale) _
1800W (Meter Full Scale)

.833

e Same formula applies for VAR DC-Output Calculations

Note: Bi-directional Formula does not apply to VA.

FORMULA 3: 20mA UNI-DIRECTIONAL VOLTS

UniDirectionalVoltsDC = {[DlsplayePdTRe ading x R x 16} + 4}mA

PT—Volts full-scale entered in programming Group 1, Function 0.
Displayed Reading—The VOLTS reading currently displayed.

Range—0-150 Volts (secondary)=4.0000-20.000mA
0-75 Volts (secondary)=4.000-20.000mA
0-300 Volts (secondary)=4.000-20.000mA

R—Ratio of the difference of the Meter Full Scale and the DC Output Full Scale for Voltage.
R=0.800 if 120 Volts PT Unit
R=1.000 otherwise

For example:

120 V Meter full scale _ 120
150 V DC Output 150

=.8
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FORMULA 4: 20mA UNI-DIRECTIONAL AMPS

UniDirectionalAmpsDC = {[Dlsplay(zj_ll_?e ading , 16} + 4}mA

CT—Amps full-scale entered in programming GROUP 1 Function 1.
Displayed Reading—The AMPS value currently displayed.

Range—0.000-5.000Amps (secondary) = 4.000-20.000 mA

FORMULA 5: 20mA BI-DIRECTIONAL FREQUENCY 60 HZ

DisplayedRe ading — 60.00
5.00

BiDirectionalFreqDC = {[ X 8} + 12}mA

Displayed Reading—The Frequency reading currently displayed.

Range—55.00-60.00-65.00Hz. = 4.000-12.000-20.000mA

FORMULA 6: 20mA BI-DIRECTIONAL FREQUENCY 50 HZ

BiDirectionalFreqDC = {[Dsplayed Rsegglng —50.00 8} + 12}mA

Displayed Reading—The Frequency reading currently displayed.
Range—45.00-50.00-55.00Hz. = 4.000-12.000—20.000mA

FORMULA 7: 20mA BI-DIRECTIONAL POWER FACTOR

1.000 - (|DisplayedRe adin
BiDirectionalPfDC = {{+ if Pos Pt H: (‘ Pay g\) X 8} +12}mA

—....if Neg Pf 0.500

Displayed Reading—The Power factor reading currently displayed.
Range— -0.500 ..... +£1.000 ..... +0.500 = 4.000-12.000—20.000mA
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EXAMPLE 1.
WATT DC-OUTPUT CALCULATION—NON-OPEN DELTA CONNECTION

Note: Same Calculations and Formula apply for VAR.

Meter Full Scales:

PT=14400/120

CT=2000/5

Meter Reading= -20.3 MW
K=3

R=0.833

Formula #2:

BiDirectional WattDC = | 2iSPlavedReading o\ 15 nma
CTxPTxKxR

Step 1: Insert known values:

_ [ DisplayedRe ading
| 2000 x14400 x 3x0.833

x 8} + 12}mA

71.997MW

_ {_Displayed Re ading « 8} + 12}mA

Step 2: Insert Displayed Reading:

[ -20.3mMw
71.997MW

X 8} + 12}mA

={(-2.256) + 12}ma

=+9.744ma

e With a WATT reading of —20.3MW the DC output will be +9.744mA.
e With a WATT reading of +20.3 MW the DC output would be +14.256mA

Note: Do not forget the sign of the reading.
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EXAMPLE 2:
WATT DC-OUTPUT CALCULATION—OPEN DELTA CONNECTION

Note: Same Calculations and Formula apply for VAR.

Meter Full Scales:

PT=14400/120

CT=2000/5

Meter Reading=—20.3 MW
K=2

R=0.833

Formula #2:

BiDirectional WattDC = 4| DiSPlavedReading o\ 15 na
CTxPTxKxR

Step 1: Insert known values:

_ {_ DisplayedRe ading

x8[+12:mA
| 2000 x14400 x 2x0.833

_ Displayed Re ading «8l+12'mA
| 47.98MW

Step 2: Insert Display Reading:

_[[-20.3mw
47.98MW

x 8} + lZ}mA

={(-3.384) + 12}ma

=+8.615

e With a WATT reading of —20.3MW the DC output will be +8.615ma.
e With a WATT reading of +20.3 MW the DC output would be +15.384

Note: Do not forget the sign of the reading.
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CHAPTER 14
RELAY AND INPUT-SENSING USING THE L-100 I/O MODULE

RELAY OUTPUTS

J3-1 J3-2
INPUT SENSING
‘RELAYl RELAY 2 RELAY 3 | INPUT SENSING

; ool |
] ) T ) () ]

012 3 C

J4-1

C0123456789

/ANALOG TRANSDUCER OUTPUTS

Figure 14.1: The L-100 I/0 Module

The Futura+ L-100 I/O module uses sensing inputs and triggers relays for alarm and secondary
protection purposes. When used in conjunction with M100 or M200 memory module, the Futura+ acts as
an event recorder and stores up to 256 events with a time/date stamp in on-board mass memory.

14.1: Input Status Contacts

The user can harness up to four input channels. The inputs can be set to relays or breakers or any
contact closure. The input status contacts are field-programmable to detect contact closures or voltage
sensing for up to 150 volts DC.

Warning: The user must change internal DIP switches to assign whether the input sensing will be
for contact closures or voltage detection. Placing a voltage in the L100 module while it is
set for detecting contact closure results in I/0O board destruction.

The DIP switches for detecting dry contacts or for voltage sensing are located between the relay contact
and input sensing connector on the I/O board. Figures 14.2 and 14.3 on the following page show how to
configure these switches.
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The meter is defaulted to input status detection.

DRY CONTACT INPUTS: All six DIP switches must be set to the ON position:

OFF OFF OFF OFF OFF OFF

ON ON ON ON ON ON

Figure 14.2: Dry Contact Inputs

VOLTAGE SENSING: In this mode, all DIP switches must be in the OFF position:

OFF OFF OFF OFF OFF OFF

ON ON ON ON ON ON

Figure 14.3: Voltage Sensing
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14.2: Internal Relay Activation

This module activates 3 dry contact output relays for alarm or secondary protection. Relay status is
stored along with time/date stamp in the on-board mass memory when relays activate or deactivate. The
relay can also manually engage or disengage, engage and lock, or disengage and lock via digital
communication using Futura+ Communicator software.

Manual Relay
~Relays
3 Current State Awvailable States
1- De-Energized Energized/Locked
Energized/Free
} _ - De-Energized/Locked
Fa De-Energized De-Energized/Free Change R2
3 De-Energized Change R3
~lnputs ——— ~Instructions:
# Current State
Choose new state
I: OFF from list and click the
corresponding change
s 27 button to change that
3- OFF relay's state. Inputs
states are Read Only.
4 ON Close Help

Figure 14.4: Communicator EXT Manual Relay Control Screen

These limits also configure to activate when limit conditions occur. The user programs these limit
conditions using Communicator EXT software through digital communication. The relays configure to
trigger for the following conditions:

e Over/Under Voltage—AN, BN, CN, AB, BC, CA

e Over and Reverse Power

e Over KVA

e Over/Under Frequency

e Voltage Phase Reversals

e Under/Over Current—A, B, C, N —Fault detection

e Under PF/KVAR—Lag or Lead

e Voltage Imbalance

e Over %THD
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CHAPTER 15

RELAY AND INPUT SENSING USING THE L-200/L-200KYZ MODULES

The Futura+ L-200 and L200/KYZ 1/0O modules use sensing inputs to trigger relays that control alarms
and provide secondary protection. A Futura + also equipped with an M100 or M200 memory module can

record and store 256 time- and date-stamped events.

Jan\
RELAY OUTPUTS
J3-1 J3-2
RELAY 1 RELAY2 RELAY 3 INPUT SENSING
< é/.-INPUT SENSING
1=N.O.
() T 0 Iillillillil
2=N.C. el 1 2 31 231 23 012 3C¢C
3=COM 341
E C0123456789 E
ANALOG TRANSDUCER OUTPUTS |
Figure 15.1: The L-200 I/0 board
N Fal Fal FaN Fal Fa\
Fan\
OUTPUTS
J3-1
KYZ KYZ KYz J3-2
INPUT SENSING
OUTPUT 1 OUTPUT 2 OUTPUT 3 | INPUT SENSING

] S
1=COM
(O] [

2=N.C.
3=NO __>123123123 012 3 C

J4-1

C0123456789

{ANALOG TRANSDUCER OUTPUTS

Figure 15.2: The L-200KYZ board
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CHAPTER 15: L-200/L-200KYZ MODULES FUTURA+ SERIES

The optional L200 I/O board (Figure 15.1) has three relay outputs (1, 2 and 3) and four sense inputs (0, 1,
and 3).

The optional L200/KYZ board (Figure 15.2) has three KYZ-pulse outputs ( K, Y and Z) and four sense
inputs (0, 1, 2 and 3)

15.1: Outputs

e Relay Outputs are triggered manually or by programmed limits.

e KYZ-Pulse Outputs are assigned to VAR-hours, Watt-hours or VA-hours. These outputs can be
programmed with any desired value.

15.2: Sense Inputs

The four sense inputs can be used for either contact or DC voltage sensing. The common rides on a unit-
generated 15VDC. To have a sense input act as a voltage sensor, just short it to this common. In this
configuration, the external DC (of up to 150V) will be in series with the common (see Figure 15.3, below).

| raaNl Wal WaNl Wal WaNl W
yan\

OUTPUTS
\ J3-1
KYZ KYZ KYZ J3-2
OUTPUT 1 OUTPUT 2 OUTPUT 3 INPUT SENSING
]
1=com () ) o) i e ] ] ] ]
2=N.C. P 1 23 1 2 31 23 01 2
3=N.O.

Ja-1

S S

C01234567809

{ANALOG TRANSDUCER OUTPUTS |

DC Voltage (Max 150V DC)

Figure 15.3: Sense Inputs for Voltage Sense
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