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1. Firmware History
1.01  The history behind the Elite Meter started in 1990 with the Quad 4 meter
running firmware version 1xxx. The next generation of the meter was the Quad 4
Plus meter. This meter started with porting all of the functions and tables from the
Quad 4 meter into firmware version 07xx as more tables and functions were
added additional firmware versions were added. As hardware and technology
changed the next family of meters became the MAXsys 2510. This meter started
with porting all of the functions and tables from the Quad 4 Plus meter into
firmware version 27xx as more tables and functions were added additional
firmware versions were also added. With additional changes of hardware the next
family of firmware for the MAXsys meter was firmware version 57xx. This
firmware started with porting all of the functions and tables from firmware 27xx.
As new features and functions were added additional firmware versions were
added. The next step in the growth of the MAXsys meter family is the Elite Meter
running firmware version 7760. This firmware started by porting all of the
functions and features of the 27xx firmware into the Elite firmware. With more
memory and new technology we are now able to have all of the old tables and
functions in one firmware version. The new firmware also has the new functions
and features along with tables for the future. This allows the MAXsys Elite meter
to have only one version of firmware.

2. Overview
2.01 The MAXsys Elite Meter is a 0.1 accuracy four quadrant meter with logic,
control and advanced power quality functions. The meter supports all of the
functions and features of the MAXsys 2510 except for dial encoders, NSP power
quality and the socket sleuth function. The meter will also support all of the old
option cards except for the old modems. The display card is the heart of the Elite
meter. The main functions that are supported by this card are the user interface
(display and menu buttons), CPU, measurement circuit, memory, 4- output relays
(the output relay cable is an option). All of the communications ports except for
the modem and Ethernet are also on the display card. The meter also allows you
to turn on and move the advanced features using a Soft Key feature.
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3. Standard Features
3.01 The MAXsys Elite Meter comes with an operating system that supports all
of the functions and features of the MAXsys 2510 meters including single level
Sag and Swell events and all of the new features of the MAXsys Elite meter.
The following hardware options can be order and are not included in the standard
meter package.
a. Output Relay cable
b. Modem card and cables
c. Analog card and cable
d. 1/0 card and cable
e. Protocol card and cable (Not Required for DNP or MODBUS)

The following functions can be turned on or moved between meters using the

“soft key” feature (no hardware required).

a. Advanced Power Quality (Waveform, RMS and Harmonic capture along
with 3 levels of Sag and Swells).

b. RTU functions (DNP and MODBUS)

c. Instrument Transformer corrections

d. Dual Recorder

f. Peer 2 Peer

g. IRIG-B

4. Quick Start
4.01 The MAXSsys Elite Meter is ready to go out of the box using the default
that comes in the meter. If you are going to create your on program using
Mapper32 and one of the default templates you should do that at this time and put
the program in the meter using MAXcom before continuing. The next step is to
remove the cover of the meter and check the power source for the electronics of
the meter. The meter should come from the factory set to power from “A” phase
of the meter unless it was order as an auxiliary powered meter. At about the 11:00
a clock position of the transformer board (this is the board closes to the back of
the meter. You will see a white connector that should have a plug with a red and a
white wire. This would indicate the meter will power from phase “A” of the
meter. There will also be another plug with a yellow and a brown wire this would
be used if the is to be powered from an auxiliary power source AC or DC. The
only other thing you will need to do is connect the battery plug to the back of the
display card at the 12:00 a clock position. You can replace the cover and put the
meter into service. You will see the meter going through its power up process on
the screen.
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After the meter comes up and the display is scrolling you will need to connect to
the meter with MAXcom and set time. If you use RS232-1 port coming from the
meter, remember that you will need a null modem between the meter and your
computer. You can then use the navigation buttons to look at the meter menu

system.
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Navigation Buttons

Navigation Buttons and LCD Menus
The display can be controlled by four buttons on the cover of the meter. There is
an “Enter” button, “Exit” button, and “Up and Down” buttons used for scrolling
through the displays. During the normal display sequencing, the “main menu”
will appear after pressing the Enter button on the front of the meter.

The submenus from the main menu are as follows:

Communications
Comm. 1 - RS232
Comm. 2 - RS232
Comm. 3 — RS232/485
Comm. 4 — RS232/485
Ethernet
Optical Port
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Current Loop
IRIG-B
Diagnostics
Meter Info
Diagnostic Test
Vector Diagram
Error Codes
LCD Contrast
Accuracy Test
Displays
Normal
Alternate
Test Mode
Clear Error Codes
1/O Status
Load Profile

Power Quality
Waveforms
Harmonics
Sags & Swells
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5. Meter Cards
5.01 Display Card
5.01.1 Layout and description (Front View)

SW2

J16

SWi1

| SW7

The display/CPU board has a total of 7 switches. Four of the switches make up the
navigation button assembly which allows external access (of the meter) of a set of menus
that will be displayed on the LCD.
1. SW 2 — This switch causes a System Reset to the Meter. This switch when used
in conjunction with the other switches will cause either a cold reset that will
restore factory defaults or a Program restart that will reset communication ports
and restart the customers program.
2. SW 1 — Special function switch that will be used in conjunction with other
switches to cause either a program restart, cold starts or enters Test Mode.
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3. SW 7 —. Demand Reset. This switch performs the same function as the demand
reset in the current MAXsys 2510 firmware.
4. SW 3 through 6 is for navigation of the menus and is accessible from the front
of the meter.

Function SW2 | SW1 | SW7 | SW3 | SW4 | SW5 | SW6 Description
Simultaneously press and hold S1
and S7. While holding

Cold Start .
factory Defaults X X X momentgn:y press SW2. Wh?n
Restored screen displays message to release

switches, remove hold on SW1 and
SW7.

System Reset
Protect Data

Momentarily press SW2

Press and hold SW1 while

Program X X momentarily pressing SW2. When
Restart screen displays message to release
switch, then remove hold on SW1.

Test Mode X Simultaneously press and hold S1

and S7 for 3 sec.

Demand Reset

X | X

Momentarily press SW7 to initiate
Demand Reset.

Enter Menu

To enter the menu mode and enter
into submenus or select an option.

Exit Menu

To exit menu mode or to exit
submenu into previous menu.

Scroll Up Menu

Scroll up the main menu or any
submenu.

Scroll Down
Menu

Scroll down the main menu or any
submenu.
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5.01.2 Layout and description (Front View)

: 1 J17
J15 ! EENEETEEEER & : 110
-
JP3
|
JP1
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®
[PROTOTYPE 19
JP13
Connector Description

J1l Short switch board meter option for optical port
J2 JTAG connector for ARM processor. Not Used
J4 JTAG connector for FPGA programming.
J5 Current and Voltage inputs from Transformers.
J6 Not Used
J7 JTAG connector for DSP. Not used
J8 Ethernet
J9 IRIG-B for GPS time stamp
J10 Connector for comm. Ports 1 thru 4 and Current Loop.
J13 Back Plane connector
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J15 Output relays

J16 Lithium Battery (Front Side)

J17 Lead-Acid Battery
Jumpers

JP 1 — Communication port 2 usage select. Jumper between 1 and 2, the

Communication Port is routed to the back plane for use on internal PCB cards
(normally the old protocol cards). Jumper between pins 2 and 3, the comm. Port is

rou

ted out of the meter through cable J2.
J3 is a multi-function jumper set that is defined as follows:

3-1,2  No Format jumpers
3-3,4 notused
J3-5,6 Watchdog disable
3-7,8 BROM - Firmware programming.
5-9,10 Not used
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5.02 Analog Card (Option)
5.02.1 Layout and description (+/- 1 or 4 — 20ma Card)

El&E2

&
A
X

033
2%
S,
14

The connections and the programming are the same for both the +/-1ma card and the
4-20ma card.

Connector J6 has the four (4) outputs. They will be 1-4 on the primary card and 5-8
on the secondary card.

Jumpers E1 & E2 are used to set the card as primary or secondary.
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5.03 Input Output Card (Option)
5.03.1 Layout and description

P3

Sl S
O B e

i ¢ m; ' ; el

-b-'.hhul-hh
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K1-K4

The connector (Plug) P3 is for the 8 output relays and J11 is for the 8 pulse data or
Status. Jumper E1 is used to select the method of powering the inputs. If the jumper is
between 2 & 3 internal power from the meter is applied. When the jumper is set between
1 & 2 the inputs must be powered from an external power source. The optically isolated
relays are K1-K8
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5.03 Modem Card (Option)
5.03.1 5.03.2 Layout and description (High Speed Modem)

LEDs 1-5

Ground

J1

The J1 connector is used to connect up to 31 meters together so they can share the
phone line through the master modem. The J2 connector is for the phone cable. There are
no user configurable jumpers on this card. There are 5 LED’s for diagnostics. The yellow
LED (5) is only used on the high speed modem to indicate if the modem is programmed
as the master. Red LED (1) is the ring indicate. The green LED (2) is RST, red LED (3)
transmit and green LED (4) is receive. The yellow wire is the ground connection.
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5.04 Protocol Card (Option)

feATre  RWTH

The protocol card is not required (or supported) to run DNP level 2 or modbus in the
Elite Meter. However the meter does support the card for other protocols. The card has
six (6) LEDs. The pair of green LEDs indicate communications between the card and the
master. Green LED 1 will blink on requests from the master and LED 2 will blink on
responses from the card. The two red LEDs indicate communications between the meter

and the protocol card. The two yellow LEDs will blink error codes.

Port Jumper Position Function
El Not Used On Standard Board
fakaiatad El A Common Ground
fakaiatad El B Isolated Ground
RS-232 (J2) E2 A RX data
RS-485 (J2) E2 B RX data
Fkkk E2 B Isolated RS232
E3 *Not Used  Ring indicate
E4 A RS232 CTS used, signal from external
source
E4 B RS232 CTS not used & RS485
E5 Don’t Care  RS232
RS485 E5 A RX data Recommended
Fkxk E5 B RX data Isolated RS232
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E6 In RS485 Terminated Not Recommended
E6 Out RS485 Un-terminated Recommended
E7 N/A Not customer configurable

ES8 N/A Not customer configurable

Meter Serial Port (connection from Protocol Board to CPU of meter):

Jumper Position Function

E9 In TXD connected to backplane
(standard)RS232-2

E9 Out RXD connected to RS-232 external
RS232-1

E10 A RXD connected to backplane
(standard)RS232-2

E10 B RXD connected to RS-232 external

RS232-1
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6. Default Program
6.01.1 Default Demand Set-up
Demand Sub Interval 5 minutes
Number of Sub Intervals 6
Demand Interval 30 minutes
Demand Lockout 1 (Sub Intervals)
Power Fail Inhibit O (Sub Intervals)

6.01.2 Default Displays

All displays have 11 digits and 3 of the digits are to the right of the
decimal. The decimal uses one of the eleven digits therefore you will
have a value that looks like 10 digits. Example: 0123456.789

6.01.3 Customer Displays (Main) List

Delivered Kwh

Received Kwh

Delivered Kvarh

Received Kvarh

Power Factor

Max Delivered Kw

Data and Time of Max Delivered Kw

Max Received Kw

Data and Time of Max Received Kw

Max Delivered Kvar

Data and Time of Max Delivered Kvar

Max Received Kvar

Data and Time of Max Received Kvar

Power Factor @ Max. Kw Delivered

Power Factor @ Max. Kw Received

Current Date

Phase Indicator

Watt Direction

Compensated Delivered Kwh

Compensated Received Kwh

Compensated Delivered Kvarh

Compensated Received Kvarh

Compensated Power Factor

Max Compensated Delivered Kw

Data and Time of Max Compensated Delivered Kw
Max Compensated Received Kw

Data and Time of Max Compensated Received Kw
Max Compensated Delivered Kvar

Data and Time of Max Compensated Delivered Kvar
Max Compensated Received Kvar

Data and Time of Max Compensated Received Kvar
6.01.4 Utility Displays (Alternate) List
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Inst. Phase A Volts

Inst. Phase B Volts

Inst. Phase C Volts

Inst. Phase A Amps

Inst. Phase B Amps

Inst. Phase C Amps

Inst. +/- Kw

Inst. +/- Kvar

Inst. Kva

Inst. Power Factor

Inst. Compensated +/- Kw

Inst. Compensated +/- Kvar

Inst. Compensated Kva

Inst. Compensated Power Factor

Inst. % Kwh with Losses

Inst. % Kvarh with Losses

Inst. THD Kw

Inst. THD Kvar

Inst. THD Phase A Volts

Inst. THD Phase A Amps

Inst. THD Phase N Amps

Data and Time of Last Reset

Previous Delivered Kwh

Previous Received Kwh

Previous Delivered Kvarh

Previous Received Kvarh

Previous Max Delivered Kw

Previous Data and Time of Max Delivered Kw
Previous Max Received Kw

Previous Data and Time of Max Received Kw
Previous Max Delivered Kvar

Previous Data and Time of Max Delivered Kvar
Previous Max Received Kvar

Previous Data and Time of Max Received Kvar
Previous Compensated Delivered Kwh
Previous Compensated Received Kwh

Previous Compensated Delivered Kvarh
Previous Compensated Received Kvarh
Previous Max Compensated Delivered Kw
Previous Data and Time of Max Compensated Delivered Kw
Previous Max Compensated Received Kw
Previous Data and Time of Max Compensated Received Kw
Previous Max Compensated Delivered Kvar
Previous Data and Time of Max Compensated Delivered Kvar
Previous Max Compensated Received Kvar
Previous Data and Time of Max Compensated Received Kvar
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6.01.5 Test Displays List

Test Seconds

Test Received Kwh

Test Delivered Kvarh

Test Received Kvarh

Test Received Power Factor

Test Delivered Power Factor

Test Delivered Kwh

Test Max Delivered Kw

Test Max Received Kw

Test Max Delivered Kvar

Test Max Received Kvar

Test Compensated Received Kwh
Test Compensated Delivered Kvarh
Test Compensated Received Kvarh
Test Compensated Del.Power Factor
Test Compensated Delivered Kwh
Test Compensated Max Delivered Kw
Test Compensated Max Received Kw
Test Compensated Max Delivered Kvar
Test Compensated Max Received Kvarl
Test % Kwh with Losses

Test % Kvarh with Losses

6.01.6 Data Recorder (Main)
Recorder (1) 15 minute interval, 12 bit data

6.01.7 Data Recorder (Main) List

Channel 1 Kwh Delivered Ke =0.001
Channel 2 Kwh Received Ke =0.001
Channel 3 Kvarh Delivered Ke =0.001
Channel 4 Kvarh Received Ke =0.001
Channel 5 Compensated Kwh Delivered Ke =0.001
Channel 6 Compensated Kwh Received Ke =0.001
Channel 7 Compensated Kvarh Delivered Ke =0.001
Channel 8 Compensated Kvarh Received Ke =0.001

6.01.7 Data Recorder (2nd)
Recorder (2) 1 minute interval, 15 bit (16 bit signed data)

6.01.8 Data Recorder (2nd) List
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Channel 1 V2h Phase A Ke=0.1
Channel 2 THD V2h Phase A Ke =0.001
Channel 3 12h Phase A Phase Ke =0.01
Channel 4 THD I2h A Phase Ke = 0.001
Channel 5 Kwh Phase A Ke =0.001
Channel 6 THD Kwh Phase A Delivered Ke =0.001

6.01.9 Output Relay Defaults

Relay 1 Kwh Delivered Ke=0.001 Dwell =50ms
Relay 2 Kvarh Delivered Ke=0.001 Dwell =50ms
Relay 3 Kvarh Received Ke=0.001 Dwell =50ms
Relay 4 End Of Interval Dwell = 1500ms

6.01.10 Analog Output Defaults

Analog 1 +/- Kw (-1.8t0 1.8)

Analog 2 +/- Kvar (-1.8 t0 1.8)
Analog 3 Comp. +/- Kw (-1.8 to 1.8)
Analog 4 Comp. +/- Kvar (-1.8 t0 1.8)
Analog 5 KVA (0-2.0)

Analog 6 PF (-1-1.0)

Analog 7 Comp. KVA (0-2.0)
Analog 8 Comp. PF (-1 -1.0)

6.01.11 Auxiliary Input Defaults

Aux. 1 Kwh Ke=1.0 TR=1.0
Aux. 2 Kvarh Ke=1.0 TR=1.0
Aux. 3 Kwh Ke=1.0 TR=1.0
Aux. 4 Kvarh Ke =1.0 TR=1.0
Aux. 5 Kwh Ke=1.0 TR=1.0
Aux. 6 Kvarh Ke=1.0 TR=1.0
Aux. 7 Kwh Ke=1.0 TR=1.0
Aux. 8 Kvarh Ke=1.0 TR=1.0

6.01.12 DNP Set-up
RS232/485-4 DNP Baud Rate 9600

6.01.13 DNP Defaults

Binary Inputs: ON Status Inputs: ON  Analog Data: 32 bits
Dead Band: 1.0%  Counter Data: 32 bits

Event Data:  Frozen Event Storage

Relay Outputs: None Unsolicited Response: Not Used
Collision Avoidance: Not Used Data Link: Not selected

Time out Resets: None Default Variations: Not changed
Pre Transmit Delay: Oms Post Transmit Delay: Oms

Time Sync Request: Never  Freeze Minutes: 60
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Data Point Configuration:

Point 0: Always Freeze event Circular, All Data Points, Counters

Class 0: Binary Inputs, Binary Outputs, Counters, Analogs
Register List

Inst.
Inst.
Inst.
Inst.
Inst.
Inst.
Inst.
Inst.
Inst.
Inst.
Inst.
Inst.
Inst.
Inst.

Phase A Volts
Phase B Volts
Phase C Volts
Phase A Amps
Phase B Amps
Phase C Amps
+/- Kw

+/- Kvar

Kva

Power Factor

Compensated +/- Kw
Compensated +/- Kvar
Compensated Kva
Compensated Pf

Delivered Kwh
Received Kwh

Delivered Kvarh

Received Kvarh

Compensated Delivered Kwh
Compensated Received Kwh

Compensated Delivered Kvarh
Compensated Received Kvarh

6.01.14 Modbus
RS232/485-3 Modbus

Data Bits: 8
Slave Address: 1

Scaled By

10
10
10
100
100
100
10
10
10
100
10
10
10
100
1

e

Baud Rate: 9600

Start/Stop Bits: 1

6.01.15 Modbus Defaults
Register List

Inst.
Inst.
Inst.
Inst.
Inst.
Inst.
Inst.
Inst.
Inst.
Inst.

Phase A Volts
Phase B Volts
Phase C Volts
Phase A Amps
Phase B Amps
Phase C Amps
+/- Kw

+/- Kvar

Kva

Power Factor

Delivered Kwh
Received Kwh

CRC 1% Byte Low

Scaled By
10
10
10
100
100
100
10
10
10
100
1
1

Parity: Disabled
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Delivered Kvarh 1
Received Kvarh 1

6.01.16 Peer 2 Peer Communications
Current Loop Peer to Peer

Baud Rate 2400 (Default)
6.01.17 Peer 2 Peer Defaults
Peer Set-up:
Node Count 2
Peer ID 0
Min. Cycle 90
Status Outputs None
Status Inputs None
Time Sync. Not Available
Numeric Outputs:
Buss Line Ke QNeg Field Type
T 1 0.000001 32 bit Numeric Demand
T 10 0.000001 32 bit Numeric Demand
Numeric Inputs:
Peer ID Field Offset Field type Persistence
0 0 32 bit Numeric Demand 15
0 4 32 bit Numeric Demand 15
1 0 32 bit Numeric Demand 15
1 4 32 bit Numeric Demand 15

6.01.18 Power Quality Defaults (Single Level Sag & Swells)
Power Quality Mode: Extended

Level - 1 High 138, Low 102

Samples: 6 quarter cycles, Event: 120 quarter cycles

6.01.19.0 Advanved Power Quality Defaults (Multi-Level Sag & Swells)
Level - 1 High 132, Low 108

Samples: 1 quarter cycles, Event: 1800 quarter cycles

Level - 2 High 362, Low 96

Samples: 12 quarter cycles, Event: 1800 quarter cycles

Level - 3 High 362, Low 96

Samples: 1 quarter cycles, Event: 1800 quarter cycles
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6.01.19.1 Nominal Voltage: set at 120.0 Volts
Used as a reference for some PQ analysis

6.01.19.2 Sag & Swell Analysis

Sag Analysis 1 Enabled (ITIC Requirements)

Set Point0 0001 Cycles Percent Deviation 70%
Set Point1 0120 Cycles Percent Deviation 80%
Set Point2 2400 Cycles Percent Deviation 90%
Set Points 3-9 Not used

Sag Analysis 2 Enabled (SEMI F47 Required)
Set Point0 0048 Cycles Percent Deviation 50%
SetPoint1 0120 Cycles Percent Deviation 70%
Set Point2 2400 Cycles Percent Deviation 80%
Set Points 3-9 Not used

Sag Analysis 3 Enabled (SEMI F47 Recommended)
Set Point0 0001 Cycles Percent Deviation 01%
Set Point1 2400 Cycles Percent Deviation 80%
Set Points 2-9 Not used

Swell Analysis 1 Enabled (ITIC Requirements)

Set Point0 0001 Cycles Percent Deviation 120%
SetPoint1 0120 Cycles Percent Deviation 110%
Set Points 2-9 Not used

Swell Analysis 2 Disabled
Swell Analysis 3 Disabled

6.01.19.3 Harmonic Evaluation Defaults

Sample Interval in seconds: 60

Evaluation Interval in seconds: 600

Counter for Total Evaluations: 10

Phase A, B and C voltage

Baseline voltage: 120.0

Max Harmonic: 40

THD Threshold: 8.0%

Individual Harmonic Thresholds: Percents set as per EN 5016

2 2.0%
34 5.0%
4" 1.0%
5% 6.0%
6" 0.5%
™ 5.0%

8" 05%



9th

10th
1 1th
12th
13th
1 4th
15th
16th
l7th
18th
19th
20th
215'[
22nd
23rd
2 4th

25" & above set at 50%

Phase A, B and C currents

1.5%
0.5%
3.5%
0.5%
3.0%
0.5%
0.5%
0.5%
2.0%
0.5%
1.5%
0.5%
0.5%
0.5%
1.5%
0.5%

Baseline current: 5.0
Max Harmonic: 40

TDD Threshold: 15.0%
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Individual Harmonic Thresholds: Percents set as per IEE 519
For Distribution Systems 120V Through 69,000V (100<1000)

03.00%
12.00%
03.00%
12.00%
03.00%
12.00%
03.00%
12.00%
03.00%
05.50%
01.37%
05.50%
01.37%
05.50%
01.37%
05.00%
01.25%
05.00%
01.25%
05.00%
01.25%
02.00%
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24" 00.50%
25" 02.00%
26" 00.50%
27" 02.00%
28" 00.50%
29" 02.00%
30" 00.50%
31%  02.00%
32" 00.50%
33" 02.00%
34" 00.50%
35" 01.00%
36" 00.25%
37" 01.00%
38" 00.25%
39" 01.00%
40" 00.25%

6.01.19.4 Current and Voltage Monitor Defaults

Voltage Monitor:

Intervals between monitorings in secs: 600 (10 Minutes)
Overvoltage Threshold: 5.00% (6.0 Volts)
Undervoltage Threshold: 5.00% (6.0 Volts)
Invalid voltage Threshold: (Below) 66.67% (40.0 Volts)
History Interval in seconds: 604,800 (7 Days)
Voltage Distortion Monitor:
Intervals between monitorings in secs: 600 (10 Minutes)
Individual Harmonic Threshold: 3.00% (3.6 Volts)
Total Harmonic Distortion Threshold: 5.00% (6.0 Volts)
History Interval in seconds: 604,800 (7 Days)
Current Distortion Monitor:
Intervals between monitorings in secs: 600 (10 Minutes)
Individual Harmonic Threshold: 3.00% (0.15 Amps)
Total Harmonic Distortion Threshold: 5.00% (0.25 Amps)
History Interval in seconds: 604,800 (7 Days)
Violation Counter Defaults:
By Function:

Sagl Counter Capture . Reset

Totat Violations 40 N N

Billing Period Violations 41 N Y

Current Violations 42 N N
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Previous 1 Violations 43 N N
Previous 2 Violations 44 N N
Previous 3 Violations 45 N N
Previous 4 Violations 46 N N
Previous 5 Violations 47 N N
Sag 2

Totat Violations 20 N N
Billing Period Violations 21 N Y
Current Violations 22 N N
Previous 1 Violations 23 N N
Previous 2 Violations 24 N N
Previous 3 Violations 25 N N
Previous 4 Violations 26 N N
Previous 5 Violations 27 N N
Sag 3 Y
Totat Violations 30 N N
Billing Period Violations 31 N

Current Violations 32 N N
Previous 1 Violations 33 N N
Previous 2 Violations 34 N N
Previous 3 Violations 35 N N
Previous 4 Violations 36 N N
Previous 5 Violations 37 N N
Swell 1 Counter Capture B. Reset
Totat Violations 50 N N
Billing Period Violations 51 N Y
Current Violations 52 N N
Previous 1 Violations 53 N N
Previous 2 Violations 54 N N
Previous 3 Violations 55 N N
Previous 4 Violations 56 N N
Previous 5 Violations 57 N N
Swell 2

Reserved Totat Violations 60 N N
Billing Period Violations 61 N Y
Current Violations 62 N N
Previous 1 Violations 63 N N
Previous 2 Violations 64 N N
Previous 3 Violations 65 N N
Previous 4 Violations 66 N N
Previous 5 Violations 67 N N
Swell 3

Reserved Totat Violations 70 N N
Billing Period Violations 71 N Y
Current Violations 72 N N
Previous 1 Violations 73 N N
Previous 2 Violations 74 N N
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Previous 3 Violations 75 N N
Previous 4 Violations 76 N N
Previous 5 Violations 77 N N
Voltage Monitor Counter | Capture B. Reset
Total Evaluations 100 N N
Overvoltage Violations A Phase 101 N N
Overvoltage Violations B Phase 102 N N
Overvoltage Violations C Phase 103 N N
Undervoltage Violations A Phase 104 N N
Undervoltage Violations B Phase 105 N N
Undervoltage Violations C Phase 106 N N
Invaild voltage Violations A Phase 210 N N
Invaild voltage Violations B Phase 211 N N
Invaild voltage Violations C Phase 212 N N
Consecutive Voltage Violations A

Phase 213 N N
Consecutive Voltage Violations B

Phase 214 N N
Consecutive Voltage Violations C

Phase 215 N N
Distortion Voltage Monitor Counter Capture | B. Reset
Total Evaluations 110 N N
Individual Harmonic Violations A Phase 111 N N
Individual Harmonic Violations B Phase 112 N N
Individual Harmonic Violations C Phase 113 N N
Total Harmonic Distortion Violations A

Phase 114 N N
Total Harmonic Distortion Violations B

Phase 115 N N
Total Harmonic Distortion Violations C

Phase 116 N N
Distortion Current Monitor Counter Capture | B. Reset
Total Evaluations 120 N N
Individual Harmonic Violations A Phase 121 N N
Individual Harmonic Violations B Phase 122 N N
Individual Harmonic Violations C Phase 123 N N
Total Harmonic Distortion Violations A

Phase 124 N N
Total Harmonic Distortion Violations B

Phase 125 N N
Total Harmonic Distortion Violations C

Phase 126 N N
Harmonic Evaluation Va Counter Capture B. Reset
Total Evaluations 10 N N
THD Violations 11 FIT N
2nd - 63rd Harmonic 11 FIT N
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Reserved Va

THD Violations 140 N N
3rd,5th,7th,9th Harmonic 130 N N
2nd,4th,6th,8th,10th Harmonic 131 N N
11th,13th,15th Harmonic 132 N N
12th,14th,16th Harmonic 133 N N
17th,19th,21st Harmonic 134 N N
18th,20th,22th Harmonic 135 N N
23rd,25th,27th,29th,31st,33rd Harmonic 136 N N
24th,26th,28th,30th,32nd,34th Harmonic 137 N N
35th,37th,39th Harmonic 138 N N
36th,38th,40th Harmonic 139 N N
41st-63rd Harmonic 11 FIT N
Harmonic Evaluation la

Total Evaluations 10 N N
TDD Violations 173 E/T Y
3rd,5th,7th,9th Harmonic 163 N N
2nd,4th,6th,8th,10th Harmonic 164 N N
11th,13th,15th Harmonic 165 N N
12th,14th,16th Harmonic 166 N N
17th,19th,21st Harmonic 167 N N
18th,20th,22th Harmonic 168 N N
23rd,25th,27th,29th,31st,33rd Harmonic 169 N N
24th,26th,28th,30th,32nd,34th Harmonic 170 N N
35th,37th,39th Harmonic 171 N N
36th,38th,40th Harmonic 172 N N
41st-63rd Harmonic 14 FIT N
Harmonic Evaluation Vb Counter Capture | B. Reset
Total Evaluations 10 N N
THD Violations 12 FIT N
2nd - 63rd Harmonic 12 FIT N
Reserved Vb

THD Violations 151 N N
3rd,5th,7th,9th Harmonic 141 N N
2nd,4th,6th,8th,10th Harmonic 142 N N
11th,13th,15th Harmonic 143 N N
12th,14th,16th Harmonic 144 N N
17th,19th,21st Harmonic 145 N N
18th,20th,22th Harmonic 146 N N
23rd,25th,27th,29th,31st,33rd Harmonic 147 N N
24th,26th,28th,30th,32nd,34th Harmonic 148 N N
35th,37th,39th Harmonic 149 N N
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36th,38th,40th Harmonic 150 N N
41st-63rd Harmonic 12 FIT N
Harmonic Evaluation Ib

Total Evaluations 10 N N
TDD Violations 184 E/T Y
3rd,5th,7th,9th Harmonic 174 N N
2nd,4th,6th,8th,10th Harmonic 175 N N
11th,13th,15th Harmonic 176 N N
12th,14th,16th Harmonic 177 N N
17th,19th,21st Harmonic 178 N N
18th,20th,22th Harmonic 179 N N
23rd,25th,27th,29th,31st,33rd Harmonic 180 N N
24th,26th,28th,30th,32nd,34th Harmonic 181 N N
35th,37th,39th Harmonic 182 N N
36th,38th,40th Harmonic 183 N N
41st-63rd Harmonic 15 FIT N
Harmonic Evaluation Vc Counter Capture | B. Reset
Total Evaluations 10 N N
THD Violations 13 FIT N
2nd - 63rd Harmonic 13 FIT N
Reserved Vc

THD Violations 162 N N
3rd,5th,7th,9th Harmonic 152 N N
2nd,4th,6th,8th,10th Harmonic 153 N N
11th,13th,15th Harmonic 154 N N
12th,14th,16th Harmonic 155 N N
17th,19th,21st Harmonic 156 N N
18th,20th,22th Harmonic 157 N N
23rd,25th,27th,29th,31st,33rd Harmonic 158 N N
24th,26th,28th,30th,32nd,34th Harmonic 159 N N
35th,37th,39th Harmonic 160 N N
36th,38th,40th Harmonic 161 N N
41st-63rd Harmonic 13 FIT N
Harmonic Evaluation Ic

Total Evaluations 10 N N
TDD Violations 195 E/T Y
3rd,5th,7th,9th Harmonic 185 N N
2nd,4th,6th,8th,10th Harmonic 186 N N
11th,13th,15th Harmonic 187 N N
12th,14th,16th Harmonic 188 N N
17th,19th,21st Harmonic 189 N N
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18th,20th,22th Harmonic 190 N N
23rd,25th,27th,29th,31st,33rd Harmonic 191 N N
24th,26th,28th,30th,32nd,34th Harmonic 192 N N
35th,37th,39th Harmonic 193 N N
36th,38th,40th Harmonic 194 N N
41st-63rd Harmonic 16 FIT N

Violation Counter Defaults:

By Number:
Not Used Counter Capture B. Reset
Not Used 0 N N
Not Used 1 N N
Not Used 2 N N
Not Used 3 N N
Not Used 4 N N
Not Used 5 N N
Not Used 6 N N
Not Used 7 N N
Not Used 8 N N
Not Used 9 N N
Harmonic Evaluation Va Counter Capture B. Reset
Total Evaluations 10 N N
THD Violations 11 FIT N
Harmonic Evaluation Vb Counter Capture B. Reset
THD Violations 12 FIT N
Harmonic Evaluation Vc Counter Capture B. Reset
THD Violations 13 FIT N
Harmonic Evaluation la
41st-63rd Harmonic 14 FIT N
Harmonic Evaluation Ib
41st-63rd Harmonic 15 FIT N
Harmonic Evaluation Ic
41st-63rd Harmonic 16 FIT N
Not Used Counter Capture B. Reset
Not Used 17 N N
Not Used 18 N N
Not Used 19 N N
Sag 2 Counter Capture B. Reset
Totat Violations 20 N N
Billing Period Violations 21 N Y
Current Violations 22 N N
Previous 1 Violations 23 N N
Previous 2 Violations 24 N N
Previous 3 Violations 25 N N
Previous 4 Violations 26 N N
Previous 5 Violations 27 N N
Not Used Counter Capture B. Reset
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Not Used 28 N N
Not Used 29 N N
Sag 3 Counter Capture B. Reset
Totat Violations 30 N N
Billing Period Violations 31 N Y
Current Violations 32 N N
Previous 1 Violations 33 N N
Previous 2 Violations 34 N N
Previous 3 Violations 35 N N
Previous 4 Violations 36 N N
Previous 5 Violations 37 N N
Not Used Counter Capture B. Reset
Not Used 38 N N
Not Used 39 N N
Sag 1l Counter Capture B. Reset
Totat Violations 40 N N
Billing Period Violations 41 N Y
Current Violations 42 N N
Previous 1 Violations 43 N N
Previous 2 Violations 44 N N
Previous 3 Violations 45 N N
Previous 4 Violations 46 N N
Previous 5 Violations 47 N N
Not Used Counter Capture B. Reset
Not Used 48 N N
Not Used 49 N N
Swell 1 Counter Capture B. Reset
Totat Violations 50 N N
Billing Period Violations 51 N Y
Current Violations 52 N N
Previous 1 Violations 53 N N
Previous 2 Violations 54 N N
Previous 3 Violations 55 N N
Previous 4 Violations 56 N N
Previous 5 Violations 57 N N
Not Used Counter Capture B. Reset
Not Used 58 N N
Not Used 59 N N
Swell 2 Counter Capture B. Reset
Reserved Totat Violations 60 N N
Billing Period Violations 61 N Y
Current Violations 62 N N
Previous 1 Violations 63 N N
Previous 2 Violations 64 N N
Previous 3 Violations 65 N N
Previous 4 Violations 66 N N
Previous 5 Violations 67 N N
Not Used Counter Capture B. Reset
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Not Used 68 N N
Not Used 69 N N
Swell 3 Counter Capture B. Reset
Reserved Totat Violations 70 N N
Billing Period Violations 71 N Y
Current Violations 72 N N
Previous 1 Violations 73 N N
Previous 2 Violations 74 N N
Previous 3 Violations 75 N N
Previous 4 Violations 76 N N
Previous 5 Violations 77 N N
Not Used Counter Capture B. Reset
Not Used 78 N N
Not Used 79 N N
Not Used 80 N N
Not Used 81 N N
Not Used 82 N N
Not Used 83 N N
Not Used 84 N N
Not Used 85 N N
Not Used 86 N N
Not Used 87 N N
Not Used 88 N N
Not Used 89 N N
Not Used 90 N N
Not Used 91 N N
Not Used 92 N N
Not Used 93 N N
Not Used 94 N N
Not Used 95 N N
Not Used 96 N N
Not Used 97 N N
Not Used 98 N N
Not Used 99 N N
Voltage Monitor Counter Capture B. Reset
Total Evaluations 100 N N
Overvoltage Violations A Phase 101 N N
Overvoltage Violations B Phase 102 N N
Overvoltage Violations C Phase 103 N N
Undervoltage Violations A Phase 104 N N
Undervoltage Violations B Phase 105 N N
Undervoltage Violations C Phase 106 N N
Not Used Counter Capture B. Reset
Not Used 107 N N
Not Used 108 N N
Not Used 109 N N
Distortion Voltage Monitor Counter Capture B. Reset
Total Evaluations 110 N N




MAXsys Quick Start Guide

Individual Harmonic Violations A

Phase 111 N N
Individual Harmonic Violations B

Phase 112 N N
Individual Harmonic Violations C

Phase 113 N N
Total Harmonic Distortion Violations A

Phase 114 N N
Total Harmonic Distortion Violations B

Phase 115 N N
Total Harmonic Distortion Violations C

Phase 116 N N
Not Used Counter Capture B. Reset
Not Used 117 N N
Not Used 118 N N
Not Used 119 N N
Total Evaluations 120 N N
Individual Harmonic Violations A

Phase 121 N N
Individual Harmonic Violations B

Phase 122 N N
Individual Harmonic Violations C

Phase 123 N N
Total Harmonic Distortion Violations A

Phase 124 N N
Total Harmonic Distortion Violations B

Phase 125 N N
Total Harmonic Distortion Violations C

Phase 126 N N
Not Used Counter Capture B. Reset
Not Used 127 N N
Not Used 128 N N
Not Used 129 N N
Reserved Va Counter Capture B. Reset
3rd,5th,7th,9th Harmonic 130 N N
2nd,4th,6th,8th,10th Harmonic 131 N N
11th,13th,15th Harmonic 132 N N
12th,14th,16th Harmonic 133 N N
17th,19th,21st Harmonic 134 N N
18th,20th,22th Harmonic 135 N N
23rd,25th,27th,29th,31st,33rd

Harmonic 136 N N
24th,26th,28th,30th,32nd,34th

Harmonic 137 N N
35th,37th,39th Harmonic 138 N N
36th,38th,40th Harmonic 139 N N
THD Violations 140 N N
Reserved Vb Counter Capture B. Reset
3rd,5th,7th,9th Harmonic 141 N N
2nd,4th,6th,8th,10th Harmonic 142 N N
11th,13th,15th Harmonic 143 N N
12th,14th,16th Harmonic 144 N N
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17th,19th,21st Harmonic 145 N N
18th,20th,22th Harmonic 146 N N
23rd,25th,27th,29th,31st,33rd

Harmonic 147 N N
24th,26th,28th,30th,32nd,34th

Harmonic 148 N N
35th,37th,39th Harmonic 149 N N
36th,38th,40th Harmonic 150 N N
THD Violations 151 N N
Reserved Vc Counter Capture B. Reset
3rd,5th,7th,9th Harmonic 152 N N
2nd,4th,6th,8th,10th Harmonic 153 N N
11th,13th,15th Harmonic 154 N N
12th,14th,16th Harmonic 155 N N
17th,19th,21st Harmonic 156 N N
18th,20th,22th Harmonic 157 N N
23rd,25th,27th,29th,31st,33rd

Harmonic 158 N N
24th,26th,28th,30th,32nd,34th

Harmonic 159 N N
35th,37th,39th Harmonic 160 N N
36th,38th,40th Harmonic 161 N N
THD Violations 162 N N
Harmonic Evaluation la Counter Capture B. Reset
3rd,5th,7th,9th Harmonic 163 N N
2nd,4th,6th,8th,10th Harmonic 164 N N
11th,13th,15th Harmonic 165 N N
12th,14th,16th Harmonic 166 N N
17th,19th,21st Harmonic 167 N N
18th,20th,22th Harmonic 168 N N
23rd,25th,27th,29th,31st,33rd

Harmonic 169 N N
24th,26th,28th,30th,32nd,34th

Harmonic 170 N N
35th,37th,39th Harmonic 171 N N
36th,38th,40th Harmonic 172 N N
TDD Violations 173 E/T Y
Harmonic Evaluation Ib Counter Capture B. Reset
3rd,5th,7th,9th Harmonic 174 N N
2nd,4th,6th,8th,10th Harmonic 175 N N
11th,13th,15th Harmonic 176 N N
12th,14th,16th Harmonic 177 N N
17th,19th,21st Harmonic 178 N N
18th,20th,22th Harmonic 179 N N
23rd,25th,27th,29th,31st,33rd

Harmonic 180 N N
24th,26th,28th,30th,32nd,34th

Harmonic 181 N N
35th,37th,39th Harmonic 182 N N
36th,38th,40th Harmonic 183 N N
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TDD Violations 184 E/T Y
Harmonic Evaluation Ic Counter Capture B. Reset
3rd,5th, 7th,9th Harmonic 185 N N
2nd,4th,6th,8th,10th Harmonic 186 N N
11th,13th,15th Harmonic 187 N N
12th,14th,16th Harmonic 188 N N
17th,19th,21st Harmonic 189 N N
18th,20th,22th Harmonic 190 N N
23rd,25th,27th,29th,31st,33rd

Harmonic 191 N N
24th,26th,28th,30th,32nd,34th

Harmonic 192 N N
35th,37th,39th Harmonic 193 N N
36th,38th,40th Harmonic 194 N N
TDD Violations 195 E/T Y
Not Used Counter Capture B. Reset
Not Used 196 N N
Not Used 197 N N
Not Used 198 N N
Not Used 199 N N
Not Used 200 N N
Not Used 201 N N
Not Used 202 N N
Not Used 203 N N
Not Used 204 N N
Not Used 205 N N
Not Used 206 N N
Not Used 207 N N
Not Used 208 N N
Not Used 209 N N
Voltage Monitor Counter Capture B. Reset
Invaild voltage Violations A Phase 210 N N
Invaild voltage Violations B Phase 211 N N
Invaild voltage Violations C Phase 212 N N
Consecutive Voltage Violations A

Phase 213 N N
Consecutive Voltage Violations B

Phase 214 N N
Consecutive Voltage Violations C

Phase 215 N N
Not Used Counter Capture B. Reset
Not Used 216-252 N N
Battery Seconds Billing Interval 253 N Y
Total Battery Seconds 254 N N
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6.01.20 Waveform Capture

Waveform:  Pre Trigger (10) Cycles Post Trigger (40) Cycles
Samples (16) Buffer (Circular)

RMS: Pre Trigger (20) Cycles Post Trigger (60) Cycles
Harmonics; Fixed at (2) Cycles

All trigger Event types turned on

6.01.21 IRIG-B/Freeze Data

IRIG-B synchronization is enabled

IRIG-B synchronization interval count: 5

IRIG-B synchronization interval units in seconds

Min. difference between meter clock and IRIG-B for time adjustment 2 sec.
Min. difference between meter clock and IRIG-B for triggering an error 200 sec.

Freeze Every Specified Number of Minutes
Freeze every Minute

6.01.22 Power Transformer & Line Losses Defaults
All of the lose values are set at zero
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7. Installation Meter Wiring Diagrams
7.01.1 3 Phase 4 wire Wye with Ct’s and no Vt’s
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7.01.2 3 Phase 4 wire Wye with Ct’s and Vt’s
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7.01.2 3 Phase 3 wire Delta

7.01.3 Three Element Short Switchboard
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8. Cable & Pin-outs
8.01.1 Communications
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RS232-1(J1) Note: Requires Null Modem when connecting to computer
DB 9 Pin-out
Pinl DCD Pin6 DSR
Pin2 RX Pin7 RTS
Pin3 TX Pin8 CTS
Pin4 DTR Pin9 RIO
Pin5 Gnd
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RS232-2,3,4 & RS485 (J2)
DB 25 Pin-out
Pinl NC
Pin2 TXRS232-2
Pin3 RX RS232-2
Pin4 NC
Pin5 CL+
Pin6 NC
Pin7 Gnd
Pin8 NC
Pin9 CTS RS232-3/485A IN-
Pin 10 *TX RS232-3/485A OUT-
Pin 11 *RTS RS232-3/485A OUT+
Pin 12 NC
Pin 25 RX RS232-3/485A IN+

* Used for RS485 (2-Wire)

Pin 13 CTS RS232-4/485B_IN-
Pin 14 *TX RS232-4/485B_OUT-
Pin 15 Gnd

Pin 16 RX RS232-4/485B IN+
Pin 17 CL -

Pin 18 Gnd

Pin 19 *RTS RS232-4/485B OUT+
Pin 20 NC

Pin 21 R13

Pin 22 NC

Pin 23 NC

Pin 24 NC
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Outputs 1-4

Pin1
Pin 2
Pin 3
Pin 4
Pin 5
Pin 6

(J3)

DB 25 Pin-out
K1
Y1
Z1
K2
Y2
Z2

Pin7
Pin8 Y3
Pin9 Z3
Pin 10 K4
Pin 11 Y4
Pin12 74

K3
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Outputs 5-12 (J5)
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Outputs 5-12 (J5)

DB 25 Pin-out
Pinl Y5
Pin2 K5
Pin3 Z5
Pin4 Y6
Pin5 K6
Pin6 Z6
Pin7 Y7
Pin8 K7
Pin9 Z7

Pin 13 Y9
Pin 14 K9
Pin 15 Z9
Pin 16 Y10
Pin 17 K10
Pin 18 Z10
Pin 19 Y11
Pin 20 K11
Pin 21 711

Pin 10 Y8
Pin 11 K8
Pin 12 Z8

Pin 22 Y12
Pin 23 K12
Pin 24 712
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8.01.3 Analog Outputs __
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Outputs 1-4 (J8)

DB 9 Pin-out
Pinl -1(A) Pin7 +3(C)
Pin2 +1(A) Pin8 -4(D)
Pin3 -2(B) Pin9 +4(D)
Pin4 +2(B)
Pin6 -3(C)
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8.01.4 Aucxiliary Inputs
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Inputs 1-8 (J4)

Pin1
Pin 2
Pin 3
Pin 4
Pin 5
Pin 6

DB 25 Pin-out

1In
21n
31n
41n
5In
6 In

Pin7 7In
Pin8 8In
Pin9 Gnd

Pin 10 +V (auxiliary power)

Pin 11 Gnd
Pin 12 Gnd
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8.01.6 Modems
1200 baud Modem

Connections for Daisy-Chain Operation - 1200 Baud:

To other
meters
Ring
Tip
Primary Secondary Seconda
Phone Co. Meter Meter Meter ¥
Ring [green]w Ring {J9, pin 3) Ring (J9, pin 3) [ Ring {J9, pin 3)
Tip (red) Tip (J9, pin 4) Tip (J9, pin 4) Tip (J9, pin 4)
ouT Ring {J9, pin 2 Ring (J9, pin 2) Ring {J9, pin 2)
Tip U9, pin 1) Tip 9, pin 1) Tip 49, pin 1)
Hot used Not used

High Speed Modem

RS-485 Connections for High Speed Modem

Units equipped with the High Speed modem board must use an RS-485 serial bus for
daisy-chain connection of the controller unit to down-line units. Two 6-pin connectors
are present on the cable that is terminated with an RS485 interface board. Refer to the
following figures for illustrations of the connectors. The RS-485 pin-outs on these
connectors are as follows.

Terminal Strip 2 — Out Terminal Strip 1 - In

Controller to TS1 on First Down line All Down line Units.

Unit and Terminator strip on Controller if

all Up line Units to TS1 on next Down needed.

line Unit.

Terminator strip on last Down line if

needed.

A- Xmit- to down line | A- Rcv- from up line

A+ Xmit+ to down line | A+ Rcv+ from up line

B- Rcv- from down B- Xmit- to up line
line

B+ Rcv+ from down B+ Xmit+ to up line
line

C- Ring- both units C- Ring- both units

C+ Ring+ both units C+ Ring+ both units
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RS-485 Connections for High Speed Modem:

IN ouT

XXX XX A AAA
DO0O0O0QID0000J

C+ C- B+ B- A+ A- C+ C- B+ B- A+ A-

Note that:
1. The RJ11 or RJ31 will only be used on the modem card that is programmed as the
master and will be the only meter that is connect to the phone line.

2. The dual 6-pin terminal strips for the RS-485 bus are located side-by-side. The left 6-
pin terminal strip is for connection of the incoming RS-485 cable from the unit up
line; the right 6-pin terminal strip is for connection of the outgoing RS-485 cable to
the unit down line.

An RS-485 resistant terminator can be plugged into the left 6-pin terminal strip on the
controlling unit and into the right 6-pin terminal strip on the last down-line unit only if
excessive communication errors from down-line units occur. If system requirements
show that the resistors are needed, contact service personnel.
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Daisy-Chain with High Speed Modem in Socket base Meters are the same as the
example below of switchboard case meters:

Controller Down-Line Unit 1 Last Down-Line Unit
Unit
R5-485 RS—485 RS-485
In Out In Out In Out
? 1 L—1 o1 01 45':
Termfinator. RE—485 s Terminator
Cable
Phone|
Line I__|.|
U U
RJ31
Back Panel Back Panel Back Panel
*if needed

Multi-Drop with 2400 Baud Modems in Switchboard
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8.01.7 Switchboard Meter Pin out

MAXsys Elite Short Switchboard
Interconnect Board

KYZ 5-12
and 8 inputs
(DB37)
BAACO0E |
C{ A/F Ethernet
i nort (R14R)
O l ) I R in i, Modem
SEBSBEB SN I R B AR connections
oy AN ERESEFRESENEERE N (RJll
rq\ Comm Port
. 1 (DRO)
" Comm ports
: 2-4and
. current loop
& /MR2K\
| "y KYZ1-4
i ] E] 4 ] ] Jd
{:} Ars SMEOE EPITE 178 Illl:-l.1i‘ (DBZS)
} Coimif i
|REEr TaFes-) BLW r‘_

Battery - Aux Power Analog IRIG-B port
connection connections output for GPS
connActinn time synch
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Pin-outs of DB Connectors

There are two DB25 connectors common to every short switchboard meter. The communication
connector is labeled on the meter interconnect board as J26 and is a male DB25 connector. There
is also a DB25 connector for the KYZ outputs 1 — 4 listed as J20 and connects to the main DPM
board of the meter. In addition, there is a DB9 connector for comm port 1 listed as J27 on the
interconnect board. The pin-out configurations for all of these connectors are as follows:

J26 Communication ports 2 —4 and current loop (DB25) pin-out
Use

N/C

TXD1

RXD1

N/C

CL+

N/C

GND_DB25 M1

N/C

CTS2/485A IN- Port 3

10 *TXD2/485A OUT- Port 3
11 *RTS2/485A_OUT+ Port 3
12 N/C

13 CTS3/485B_IN- Port 4

14 *TXD3/485B_OUT- Port 4
15 GND_DB25 M1

16 RXD3/485B_IN+ Port 4

17 CL-

18 GND_DB25 M

19 *RTS3/485B_OUT+ Port 4

=z
5

o @ No bk~ whNRE

20 N/C
21 RI3
22 N/C
23 N/C
24 N/C

25 RXD2/485A_IN+ Port 3

* Used for RS485 (2-Wire)
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J20 KYZ 1 — 4 (DB25) pin-out

Pin Use
1 K1
2 Y1
3 Z1
4 K2
5 Y2
6 Z2
7 K3
8 Y3
9 Z3
10 K4
11 Y4
12 Z4
13 N/C
14 N/C
15 N/C
16 N/C
17 N/C
18 N/C
19 N/C
20 N/C
21 N/C
22 N/C
23 N/C
24 N/C
25 N/C
J27 Communication port 1 (DB9)pin-out
Pin Use
1 DCD
2 RX
3 X
4 DTR
5 GND_DB25 M
6 GND_DB9
7 RTS
8 CTS
9 RI
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There are also optional features that can be terminated to the interconnect board. These features
include analog outputs (DB15) and (8) additional KYZ outputs and (8) inputs on a DB37. The
pin-outs for each of these options are as follows:

Pin-outs of DB-15 Connector on Termination Board for Four Analog Outputs

Pin

Use

A- Analog output 1
A+ Analog output 1
B- Analog output 2
B+ Analog output 2
C- Analog output 3
C+ Analog output 3
D- Analog output 4
D+ Analog output 4
Not used

Not used

Not used

Not used

Not used

Not used

Not used
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Pin-outs of Optional DB-37 Connector on Termination Board
for Eight Relay Outputs and Eight Auxiliary Inputs
if Unit Equipped with Input/Output Board

Pin Use

1 GND

2 +VW
3 Not used
4 Y5

5 K5

6 Z5

7 Y6

8 K6

9 Z6

10 Y7

11 K7

12 z7

13 Y8

14 K8

15 Z8

16 NOT USED
17 NOT USED
18 Input 1
19 Input 2
20 Input 3
21 Input 4
22 Y9

23 K9

24 Z9

25 Y10
26 K10
27 Z10

28 Y11
29 K11
30 Z11

31 Y12
32 K12
33 Z12

34 Input 5
35 Input 6
36 Input 7

37 Input 8
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9. Testing
9.01.1

The accuracy testing for the Elite meter is done through the transmit “LED” of the optical
port on the face of the meter. The optical port is located on the lower left hand side of the
meter face and the left “LED” is the transmit LED and is located on the left side of the
port. The LED has 9 modes of operation. Optical communications (type 7 protocol), Watt
hour, Var hour, Compensated Watt hours Comp. 1, Compensated Var hours Comp. 1,
Compensated Watt hours Comp. 2, Compensated Var hours Comp. 2, Compensated Watt
hours Comp. 3 and Compensated Var hours Comp. 3. The modes can be changed using
MAXcom under the test mode screen. The meter does not need to be put into test mode
to change the LED modes. The mode of operation can be seen on the meter display using
the menu system. The user would enter the menu system using the buttons (E) on the face
of the meter. They would then select “communications” from the list of menu items. This
will take the user to a sub menu where they can select the optical port. To select the
optical port the user will select the “more ports” option that will bring up another menu
with “optical port”. After selecting “optical port” the screen will display the “Cal Pulse”
mode. At the bottom of the meter display there will also be a box around the LED icon
that is being output by the LED.

When testing for meter accuracy it is recommended that no test should be run for less
than 30 seconds. The 30 second test is recommended to reduce timing errors between the
test equipment and the meter. The following examples are for a Form9S, 120 volt meter
with a Kh of 1.0 being tested a rated voltage and a test current of 2.5 and 0.25 amps.

Full Load 10 Rev. 40 seconds
Power Factor 05 Rev. 40 seconds
Light Load 02 Rev. 80 seconds

When testing TLC accuracy the values meter is normally tested at the rated secondary
value of the instrument transformer.

The following examples are for a Form 9S, 120 volt meter with a Kh of 1.0 that is
connect to instrument transformers, VTR=7200:120 and CTR=1200:5. The tests are
normally run at rate voltage (120 volts) and a test current of % and 0.5 amps.

Full Load 20 Rev. 40 seconds
Power Factor 10 Rev. 40 seconds
Light Load 04 Rev. 80 seconds
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TEST MODE

When the meter is placed into test mode the meter will stop incrementing all of the
register this includes Energy, demand and instantaneous values. The output relays will be
turned off and the data recorder will not record data while the meter is in test mode. Only
values from table 36 (test display) will be active. If the user includes any of the normal
display items coming from table 3 (instantaneous/last demand values) and table 15
(energy and Max demands) the readings will be the values that the meter was reading at
the time the meter was placed in test mode. There are two (2) ways to put the meter into
test mode. The first (preferred) is to use the MAXcom software this will prevent you
from accidently doing a demand reset. If possible us a communications port other than
the optical for the MAXcom connection. If you use the optical port communication you
will need to disconnect the the optical probe from the port when you need to use the
pulse coming from the LED. You do not need to stop and restart MAXcom, just
reconnect the probe. The other method is to remove the cover and press and
simultaneously hold the S1 Mode Select button on the lower left side of the DPM
(display card) and then press and hold the demand reset button until the meter goes into
test mode (Do Not press the demand reset first).

Method 1

Using Maxcom Software:

1. Start-up the MAXcom software.

2. Switch to the “Data Collection Mode” within MAXcom.
3. Open the unit manager and select the meter from the meter list. If the meter is not
in the list you will need to make new file.

TR - |

Group | 1D | Phone / 1P | Lazt Called | Description -
1 77EOHE 000ooo 03-04-2009 16:02:43

1 77EOHE 000ooo 03-04-2009 16:51:57

1 77EOHE 0noooa 03-05-2009 09.53:09

1 77R0HE 0noooa 05-01-2009 14:01:20

1 77EOHE 1212120 Mewver Collected

1 77E0HE 1212120 04-22-2009 13:42:46

1 77EOHE 1212123 03-11-2009 07.42:26

1 MTHpks 00oooaol - 9,19707243048 Mever Collected

1 MTHpks 0018770 9159707243048 Mever Collected

1 MTHpks 0ME770 919707243043 03-03-2009 16:00:29

T-ud=2100 000000t 10.1.2.35:10001 03-09-2009 12:45:46  Part 1

34 DMP Elite 0noooa 01-14-200911:44:18

34 DMP Elite 000oono4 01-05-2009 10:26:14

M DHP 0000001 BE4 10-15-2008 03:.44:13 g
< >
I e o J[wew | ew |

4. Connect your computer to the meter using one of the communications ports.

5. Select the “connect to meter” ICON.
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6. After MAXcom connects to the meter the “Enter/Exit Test Mode” ICON will be

enabled.

7. Click the Enter/Exit Test Mode ICON.

Test Mode Screen

Exit Test

Start!Stop Test

et Results

Pulze Mode:

Test Results

(o gtz O TLC 1 wWistts
O Mars O TLC 1 Wars

Sublrtetval Time:

MNumber Of

Mumber Of Interyals:

Limmit Mintes:

COTLC 2yatts O TLE 3 Wiatts
CTLC2vars (0 TLC3vars | -hange

AOCH

20

8. The test “Subinterval Time” (length of demand subinterval), “Number OF
Subintervals (number of subintervals per demand interval)”, “Number Of
Intervals” (number of demand interval for test to run) and “Limit Minutes” (the
amount of time the meter will remain in test mode without activity) the entrees
should not be changed after the meter has been programmed.

Pulse Mode will allow you to select which of the unit of measures will be on the
calibration LED. The pulse mode can be changed without putting the meter into
test mode. The meter will remain in the last mode which was selected.

Have the meter out of service or take the meter out of service if you are not using
the customer’s load for the test.

10.



MAXsys Quick Start Guide

11. Click “Enter Test” to put the meter into test mode. Note: this will stop the meter
from up-dating the active (billing) registers.

a. The display on the meter will indicate the meter has entered into test
mode. Click “Start Test” in the software.

12. Set-up the test equipment and apply the test load.

13. Click “Start Test”

a. The test mode displays will appear on the face meter. If the test seconds is
at the top of the list it can be seen counting up. Note: There will be no
demand values until the test has completed or the test has been stopped by
clicking “Stop Test”. WARNING the test must end or be stoped before
you try and exit test mode or change LED modes.

14. An alternate method for starting the test would be to power the meter down and
the power the meter up. On power-up the meter will start the test. This method
was provide so a number of meters (gang testing) could start there test at the same
time. NOTE turning the power off to the meter will not take the meter out of test
mode.

15. When the test has been completed or stopped. The meter display will show “Test
Mode Complete”. And you can read the results from the meter display or retrieve
the results using MAXcom.

16. Click “Get Results

Test Mode E] @

Sublrterval Time: 5
Exit Test Mumber Of 1

Mumber Of Intervals: 1
Start/Stop Test
Limit bdinutes: 20
Get Resuts Pulse Mode:
0+ yotts " Wars ChEmge

Test Resultts

TEST SECONDS © 300 A
TEST KWH DEL. 0.037 KWH

TEST KWH REC. 0.000 kKWH

TEST KWARH DEL. 0.065 KVWRH

TEST KWARH REC. 0.000 KVRH

TEST REC. FF 0.000 FF

TEST DEL. FF 0.503 FF

TEST MAX. KW DEL 0.454 kW

TEST MAX KW REC. 0.000 kMW

TST MAX KWAR DEL 0.781 KVAR

TST MAX KWAR REC 0.000 KVAR

TEST CkWH REC. 0.000 kKWH

TEST CkWH DEL. 0.037 kKWH v

17. You can run another test be clicking “Start Test”.

a. This will clear the old test data and the test will start.
18. When you have completed your testing.

a. Remove the testing equipment.



19.

20.
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Take the meter out of test mode by clicking “Exit” (The meter cannot be running
a test when you try and exit test mode), always stop the test before exiting the test
mode.

Place the meter back into service.

Method 2

Using the buttons on the meter face:

1.

2.
3.
4

10.

11.

12.

13.

14.

Remove the meter from service.

Remove (break) the meter seal.\

Remove the meter cover.

To put the meter into test mode. The user will simultaneously press and hold the
S1 Mode Select button on the lower left side of the DPM (display card) and then
press and hold the demand reset button until the meter goes into test mode (Do
Not press the demand reset first).

This will put the meter into test mode. Note: This will stop the meter from up-
dating the active (billing) registers.

a. The display on the meter will indicate the meter has entered into test
mode. Click “Start Test” in the software.

Set-up the test equipment and apply the test load.
Press the demand reset button on the face of the meter to start the test.

a. The test mode displays will appear on the face meter. If the test seconds is
at the top of the list it can be seen counting up. Note: There will be no
demand values until the test has completed or the test has been stopped by
clicking “Stop Test”.

The LED test mode should be changed using MAXcom, this will keep you from
needing to leave test mode.
An alternate method for starting the test would be to power the meter down and
the power the meter up. On power-up the meter will start the test. This method
was provide so a number of meters (gang testing) could start there test at the same
time.
When the test has been completed or stopped. The meter display will show “Test
Mode Complete”. And you can read the results from the meter display by
scrolling the list using the buttons on the face of the meter.
You can run another test be pressing the demand reset.

a. This will clear the old test data and the test will start.
When you have completed your testing.

a. Remove the testing equipment.

Take the meter out of test mode by simultaneously press and hold the S1 Mode
Select button on the lower left side of the DPM (display card) and then press and
hold the demand reset button until the meter comes out of test mode. The meter
cannot be running a test when you try and exit test mode, always stop the test
before exiting the test mode.

Place the meter back into service.
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10. Specifications

10.01.1 Meter Accuracy

10.01.2 Time Base Accuracy

When synchronized to the 60Hz line frequency, the time base accuracy is equal to the
line frequency accuracy. If the accuracy of the line frequency falls above or below 0.1Hz,
then timing will automatically switch to crystal timing. For installations where line
frequency is not stable, the meter timing will be taken from a crystal on the
measurement/CPU board. The crystal accuracy requirement is +/- 1 minute per year at
25C, and +/-4 minutes per year over the range of -40 to +85 degrees C.

10.01.3 Output Relays

Output Relay Specifications

open circuit voltage  closed circuit current maximum VA Switching
200VvDC or 200VAC 100 ma 14 VA AC & 20 VADC
Wire Size Range: 12-22 AWG

10.01.4 Auxiliary Inputs

Auxiliary Input Specifications

Type Form Maximum response time Voltage Source  Circuit Current
2wire A 12 transitions/second12 - 15VDC 8 ma

Wire Size Range: 12-22 AWG

10.01.5 Analog Outputs

Data Update Rate: ~ Using firmware version 7760, data is updated every 1
second.

Accuracy: The New Analog Output board provides an accuracy of +0.25% of
full scale.

Output Types: The board provides the output types in the following table via
population of parts during build, that is, the board will have the
same PC layout with two dash numbers. All outputs must be of the

same type.
A) |-1to+1ma | Isolated Active; Into 5K ohm (max) resistor
B) |4to20ma Isolated Passive; | 12-40 Vdc supply voltage into a load

resistance determined by the equation:

20 ma
where Vps is the power supply voltage.

10.01.5 Communication Ports
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11. Appedix
11.01.1 Power Transformer Losses
The Elite Meter can do three sets of losses and each set can have six sets of Iron and
Copper constants. Each of the compensators will allow the user to bring in four signed
Kwh and Kvarh values (which can be netted) along with voltages and currents. The
Kompensator can calculated current if it is un-measured, this feature would be used if
power values are being netted or the losses are downstream other side of the power
transformer or downstream of transmission lines. In the standard configuration (default
files): The inputs for Kompensator 1 come from two Totalizers (+/- Kwh) and (+/-
Kvarh) along with the voltages and currents. The outputs ( +/- Compensated Kwh and
Kvarh along with Compensated Voltage feeds the inputs of Kompensator 2 and the same
outputs form Kompensator 2 feeds the inputs of Kompensator 3. The outputs of
Kompensator 3 are used for compensated values in the program. The diagram below
shows how the Kompensators can be connected together. The default firmware supports
3 Kompensators. The reason for “Compensators” being spelled with a “K” is the meter
already had a “C” bus when the multi-level TLC was developed. Therefore
“Kompensator” and the outputs are “K” bus.
s COMPANY CONFIDENTIAL

TBUSS

--o--9--9

X BUSS

—--®-

]
COMPENSATOR COMPENSATOR H COMPENSATOR
1 2 1 “NP

K21 - K40

®-0--0--0----
H H H H

MULTIPLE COMPENSATION BLOCKS

Naming (numbering) of Outputs for Kompensator 1:
K1- Compensated Kwh Delivered

K2- Compensated Kwh Received

K3- Compensated +/- Kwh

K4- Compensated Kvarh Q3

K5- Compensated Kvarh Q2

K6- Compensated Kvarh Q4

K7- Compensated Kvarh Q1



MAXsys Quick Start Guide

K8- Compensated Kvarh Received

K9- Compensated Kvarh Delivered

K10- Compensated +/- Kvarh

K11- V2H corrected

K12- V2H Filtered

K13- I2H Filtered

K14- Compensated Kvah

K15- Kwh Copper Losses

K16- Kvarh Copper Losses

K17- Kwh Iron Losses

K18- Kvarh Iron Losses volts squared (Line Losses)
K19- Kvarh Iron Losses volts to the 4™ (Transformer Losses)
K20- Compensated V2H

Kompensator 2 has the same outputs however they are numbered K21-K40.
Kompensator 3 has the same outputs however they are numbered K41-K60.

The following diagram shows more details of the Kompensator’s structure.
S

KWH TOTALIZER

KWH

COMP KWH
INPUTS

COMP KVARH K BUSS
OUTPUTS
(20 LINES)

comp v

KVARH TOTALIZER LOSSES

KVARH
INPUTS

*

V2H TOTALIZER

V2H
INPUTS
(3LINES)

“

12H TOTALIZER

12H
INPUTS
(3LINES)

&

SENSE CONSTANT SELECTION

&
RELAYS

COMPENSATION BLOCK DETAIL

The diagram above shows the 4 summations for Kwh, Kvarh, V2H and 12H along with
the sense inputs that are used to control which set of (6) constants that will be used for
the calculations. The sense inputs could be connected to line status relays and the line
loss calculations would change as lines were switched in and out.
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The diagram below shows more details of the Kompensator’s structure.

S

KWH
INPUTS

KVARH
INPUTS

1’H
INPUTS

V°H
INPUTS

FILT NET KWH

-
[ ] o FILT NET KWH
L J
[ ]

\

FILT NET KVARH

FILT NET KVARH

IFTEST THEN 1
ELSE 2
(ENERGY NORM)

FILT 1’H (IN]

IFTEST THEN 1
ELSE

cT

FILTV2H

FILT I H

KWH CU LOSS

K15

4
FILTV H

IFTEST1
ELSE
PT?

EILTV’H

KWH FE LOSS

KVARH FE? LOSS

K18

KVARH FE* LOSS
K19

K12

The diagram above shows the filter for Power, VVoltage and Current. If you average the
power you should also average the voltage and current. The filters would normally be
used if the power values were coming from a non-real time source (pulse from an
external meter). This helps smooth out granular data form pulses (Power) and improves
the current calculations when the current values are not measured. You can also see the
logic that looks at the number of currents to determent if the copper losses will use
measured or calculated current. If the number of current equal zero the calculated current
is used. You can also trace back and see where in the process the Kvah is calculated. The
diagram starts showing some of the outputs from the Kompensator as well as seeing the
control of the loss table where the six set of constants are loaded.
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The diagram below shows more details of the
s

BUCKET SIZE ¢
FILTNET KWH
KW
KWH CU LOSS

Kompensator’s structure.

(IF KWH NEG) K1

KWH DEL COMP (IF KWH POS) K2

KWH NET DEL COMP. (SIGNED KWH) K3

FILTNET KVARH
KVARH FE? LOSS -
KVARH FE* LOSS

KVARHCU_LOSS

(COMP KVAH)?

(-KWH, -KVARH) K4
(-KWH, +KVARH) K5
(+KWH, -KVARH) K6

(+KWH, +KVARH) K7

(IF KVARH NEG) K8
(IF KVARH POS) K9

KVARH NET DEL COMP (SIGNED KVARH) K10

(KVAH)?

- KVAH COMP K14

2)
AVG V2H COMP K20

FILTV2H

#OF V2H INPUTS

IF TEST THEN 1, ELSE PT2

XFORMER RATIO (LOSS TABLE)

2,
CORRECTED AVG. V°H K11

The diagram above shows the buckets which

are used if the Power values are non-real

time (pulses). This bucket allows the losses to accumulate up to the bucket size. If there
IS no measure power over the time it takes for the bucket to fill the losses will be applied
to zero power values. This diagram also shows the balance of the Kompensator outputs.
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DEFAULT CONFIGURATION KOMPENSATOR 1 (Mapper32)

& Mapper32 El@l@

Landis + (c) 2002-2009 Landis+Gy Inc.
|Gyr All Rights Reserved.

E3/[7760] KOMPENSATION

Selected K,

¢ Inputs Kompensation: 1

ource
" Constants First Transformer/Line 3Elements|
alizers

€ Calculatior] Configure Kempensation oK

' Kompensal KWH Total... | KOMP Const..

€ Rate Calc: Cancal
ancel

 Data BlocH KVARH Total...

" Data BlocH VOLT SQH._.

AMP SQH.__

Komp Filters Energy:
i

s
" Flip Flops Komp Filters VI: Templates
i

Number of Volt Inputs:
3
Number of Amp Inputs:
Select Kompensal 3
Kompensation lL.m Norm
1
Bucket Size:

[o

L S

< >

This shows the first screen which allows the user to select the Kwh, Kvarh, Volt Square
and Amp Square inputs. This can be seen in more detail in the following screen. The user
could also set the filters and the bucket size. The user could also enter the number of
voltages, currents and loss normalizations (IT IS NOT RECOMMANDED) on this
screen. The values should be calculated within MAXcom based on the information from
the power transformer test sheet and the site information. MAXcom will then enter
correct values based on the provide information. MAXcom will also calculate and enter
all of the Komp Constants (THE CONSTANTS SHOULD NOT BE ENTERED ON
THIS SCREEN). This will allow the user to have one file for all of their TLC meters and
the losses values to change base on site and transformer information at the time the meter
is programmed.
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The next two screen shots show the set-up of the power inputs and the ability to add or
subtract the value which will allow the user to net loads before calculating the losses. If
the user is netting power values they will need to use calculate current (set number of
currents to zero) and the inputs to “Unknown/Not Used”.

Lan: is+ ic) 20022009 LandissBy1 Inc.
‘Gyr ANl Rights Reserved.

MMM - [77§0)] KOMPINSATION
EUELD S < dacted Konpentation
u
Reooucn |
 Inputs Kompensation: 1
[First Transformer/Line 3Elements

© Coler & [7760] DEFINE KWH TOTALIZIR f J
# Kompons
™ First TransformerfLine 3Elements
© Hale Cale J
© ata hoct] [ o tamec [« |l
© Data dlocH) | [Toratizer - [
© DataBloc | [7-KWH AT (kwh (net) Del-fec) o Conosl |
 Loge 1
: W
wu— KWH Tatokze 2 ;""I I
Lt
I
EWH Totakze 3 J
e N —— |
= | — | k|
KWH Totakize &

Landis

\Gyr AN Rights Reserved.

[c] 2002-2009 Landis+Byr Inc.

=i [1760] KOMPENSATION

2. [¥760] DESI

Selected Kompensation T
Resource: . Fosaunte 2|
© Inputs Kompensation: 1
' Conatenls [First Transformer/Line JElements
© Totakzers
Ll PURPET &5 ([7760] DEFINE KVARH TOTALIZER J
& Kompent .
- o] First TransformerfLine 3Elements [
" Data Blog]

KVARH Totalize ox
== =1y
© DataBlock | ({5 VAN AT: (varh Nel (Dol flecl] - Cancel | |
1 Laglos [Rdd - |
 Timers Help

KVARH Tatahze 2
BaG |

|
ok KVARH Totalize 3 |

— |Unknown vI
o Ve | |
KVARH Totahze 4
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The next two screen shots show the set-up of the Voltage and Current Squared inputs.
They can be changed by changing the number of voltages and currents within MAXcom.

6 mapperaz [BEE
=
Landis + (c) 20022009 Landis+Gyr Inc.
‘ Gyr All Rights Reserved.
£ [7760] KOMPENSATION
Selected Kompensation
 Inputs Kompensation: 1
® Bl [First Transformer/Line 3Elements
© Totalizers
c i ——
- E""“'a"“ & [7760] DEFINE YOLT SQUARED HOURS 8=
@ Kompensa
* Rate Cale)  First Transformer/Line 3Elements | |
" Data Blocl J
 Data Blocl | Volt Squared Hours 1 oK
© Datesiod | (222 = |
@ s [7- WZH_RT (V2h - phase A) ~ Cancel J
® T Volt Squared Hours 2 ol
elp
© Fiip Flops | |[opst______ i | ||
8: ¥2H_RT (Y2h - phase B) e
Volt S quared Hours 3 J
Input ~ J
5. V2H_RT (V2h  phase €] 5
[Kompensation 5
¥
< |
& Mapper32

Landis
‘Gy-rt

(€1 2002:2009 Landis+Gyr Inc.
All Rights Reserved.

S[7760] KOMPENSATION

Resources
£ Inputs Kompensation: 1

¢ Constants [First Transformer/Line 3Elements
€ Totalizers

? BSisRal = [7760] DEFINE AMP SQUARED HOURS
% Kompensa
¢ Rate Cale) First Transformer/Line 3Elements

Select Konpens:

€ DataBloc
& DataBloc| | Amp Squared Hours 1 ok | |
PO L | |
= 5 Cancel
& Logies [10: AZA_RT (12h - phase A) ancel i
® s Amp Squared Hours 2 wew |
— elp
& i Flops | [ Lot I | |
[T1: AZH_RT (12h - phase B] |
Amp Squared Hours 3 P |
Tnput = [ |
[12_ AZH_RT (1Zh - phase 0 =
|
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The next screen shots show the constants; normally they will be zero unless the file came
out of a meter in the form of a “tbf” file. The constants will be calculated and loaded into
the meter by MAXcom. The user will need to set-up the logic to control which set of
constants will be used by the meter if more than one set of constants are to be used. The
power transformer ratio will also be calculated and loaded by MAXcom.

% Mapper32 CEX
-
Landis " (<) 20022009 Landis+Gyr Inc.
‘Gyr All Rights Reserved.
60] KOMPEN ON

Selected K,

Kompensation: 1

[First Transformer/Line 3Elements

60] KOMP CONSTA m]

Select Constants

[m ]
of PR

Must Be True
Must Be False
Don't Care
Select Komper KwH CU:

Ii S g o

Kompensatid|| ™ r I Sense 1 -

RWH FE:

r r i Sense 2

r r 2 Sense 3 KVARH CU

X = 2 KVARH FE 2nd:

r r i Sense 5
EVARH FE 4th

r r i Sense 6

r r 2 Sense 7 XFMR RATIO:

r r I Sense 8

r r I Sense 9

r r I Sense 10 B

[~
2




PROGRAMMING LOSSES INTO THE METER

MAXsys Quick Start Guide

The losses constants are normally calculated and loaded into the meter by MAXcom.
When entering the information into MAXcom it is recommend the user enter the values
using the “Transformer Loss Calculations” method. If the user must use the “Transformer
Loss Coefticients (percents)” and they are programming a form 35 meter 3-phase 3-wire
they most know if the percents were based on a 3-phase or single phase (series)
calculations. If the user is programming a form 36 meter 3-phase 4-wire the percents
most of been calculated based on 3-phase calculations NOT single phase (series). The
secondary voltage and current values that are entered must be the values that were used
when the percent losses were calculated.

MAXcom CONFIGURATION

The first requirement when you are going to do Transformer Losses is select the TLC
option in the ‘Program Profile Download List”. The screen below shows “Transformer
Loss Calculations™ has been selected. By making this selection the program will require
the user to enter information on both the power transformer and the metering (site)

installation.

s

i EE=

Optical

Comm Mode: RE232 DIRECT

Direct Port:  COMM 1

Direct Baud: 9800

MAP/TBF Path: C\Frogram Files\La

Download List
UnitIDs
TransfarmetiScaling Factars
RS232-1 Control Data
RS5232-2 Control Data
RS232-3 Control Data
R5232-4 Control Data

For Help, press F1

Program Config  Download List |
Meter Download Edit List

¥ Unit1Ds

¥ Transtomer/S caling Factors
I Storage Ke Values

I &ux Input Ke Values

™ Input Ke Values

[~ Dutput Ke Walues

[ Battery Installation and Use
I &nswer Configuration

I” Dial Back Telephone Numbers
[ Change Password in Meter
[¥ Transformer Lass Caloulations
[ Transformer Lass Coefficients
I Power Quality Monitoring

¥ R5232-1 Control Data

v R5232-2 Control Data

[~ Analog Dutputs

I LG Diagnostics

I Encoders

[~ Advanced Pawer Quality

I Harmonic Evaluation Cantrol
I IRIG B/Freeze Data Control
I Constants

I Peer Communication

[ Customer Storage Ke Walues

I™ Instrument Transformer Conection
I™ Buss Filters

I Extemal Modem Configuration

[ Change Custamer Password in Meter
v R5232-3 Control Data

v RS5232-4 Contral Data

I Sag Swell Contrall

I Sag Swell Control2

[~ Sag Swell Control3

I~ Waveform Capture

[ Display Menu Lockout

[~ Ethernet Configuration

I Violation Counters

I Current and Yoltage Manitor Control
I Protocal Over IPT Control D ata

oK Cancel

Help

AEH)

Idle

UM
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After the user selects the program that is to be downloaded (programmed) into the meter
MAXcom, will request both transformer and site information using the following screens.
In the following example, only one “compensation” and one set of “constants” have been
selected. The pull down menu next to “transformer” will allow the user to select either
transformer or line for the type of compensation to be done. The other pull down menu
will allow the user to select between adding and subtracting the losses from the delivered
power. If losses are added to delivered power they will be subtracted from received
power and if they are subtracted from delivered they will be added to received power.

The next step would be to click on the constants (tab) button.

e

Bl 3|u|s| =

Optical

Comm Mode: RES232 DIRECT]|

Direct Port:  COhdhd 1

Direct Baud: 9600

MAP/TEF Path: C\Program File|

Download List
UnitIDs
TransformerScaling Factars
Transformer Loss Calculatio
RE5232-1 Control Data
R8232-2 Gontral Data
RS232-3 Contral Data
R83233-4 Contral Data

Edit Multi-Level TLEALC from Transformer Data Sheet

Campenszation 1

Compensation 2

Compensation 3

3

AER|

¥ [Transformer

W Constants 1|

r

171 7 7

= |

7| ]

i T i i i

Delivered Real Power Transformer Loss Sign: | Positive -

Save

View ‘ View 52 |

< Back Finish

[,

Cancel Help

For Help, press FL

Download Program (77603 7760 METER DEFAL

UM

-
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After clicking on “constants” the user will get the next screen.

The “Meter Side Wiring:” pull down menu will allow the customer to select “Delta, Wye,
Open Delta, Single Phase-One Element, 4-wire Delta or Single Phase-two Element” this
is the way the transformer is being metered.

The “Transformer Type:” pull down menu will allow the customer to select their
transform bank configuration. The selections are “one single 3-phase Transformer” or a
“bank of single phase Transformers”. If a “bank of Single Phase Transformer is selected
the user will then be able to enter information for each of the transformers. If the
installation requires uses of a form 36 meter the user would check the box for the form
36S/6A. The following information is base on a meter being wired as a “Wye” meter and
one 3-phase transformer.

Site Information
Potential Transformer Turns Ratio: 7200 to 120 VT would be 60
Current Transformer Turns Ratio: 1200 to 5 CT would be 240

Transformer Information
Power Transformer Test VVoltage: This is the voltage that was applied to the
transformer for the “NO LOAD?” (Iron) test. The information comes from the transformer
data sheet. This IS NOT the VT voltage. Example: The no load data was taken with 7620
volts applied to the transformer.
Line to Neutral Test Voltage Opposite Side: This name will change to Line to Line if
the “meter side wiring” is changed to Delta. This information is only required if the next
Kompensator is being used. If the second Kompensator is not being used enter the same
value that was used for the “transformer test voltage”. Example: 7620 Volts
Full Load KVA: This is the KVA that was applied for the Load Loss (Copper) test from
the transformer data sheet. Example: 15000 Kva
No Load Percent Excitation Current: This value comes from the transformer data
sheet. Note, the full load Kva time the percent excitation current must be larger than the
“No Load Losses” watts. Example: 0.12%
No Load Watts Loss: This value comes from the transformer data sheet. Some data
sheets reports this value in Kw, however the value must be entered in Watts. Example:
13694 Watts
Full Load Percent Impedance: This value comes from the transformer data sheet. Note,
the full load Kva time the percent excitation current must be larger than the “Load
Losses” watts. Example: 8.12%
Full Load Watts Loss: This value comes from the transformer data sheet. Some data
sheets reports this value in Kw, however the value must be entered in Watts. Example:
47840 Watts
Number of Voltages: This the number of voltage coils that the meter is (seeing) using.
Examples: When a form 9S is used to meter a “Wye” service the answer is 3. When the
same 9S meter is used to meter a 3-wire “Delta” service the answer is 2. When a form
36S is used to meter a “Wye” service the answer is 3. When the same 36S meter is used
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to meter a 3-wire “Delta” service the answer is 2. When the same 35S meter is used to
meter a 3-wire “Delta” service the answer is 2. The answer is always based on the
number of voltages the meter is (seeing) using.

Number of Currents: This the number of current coils that the meter is (seeing) using.
Examples: When a form 9S is used to meter a “Wye” service the answer is 3. When the
same 9S meter is used to meter a 3-wire “Delta” service the answer is 2. When a form
36S is used to meter a “Wye” service the answer is 3. When the same 36S meter is used
to meter a 3-wire “Delta” service the answer is 2. When the same 35S meter is used to
meter a 3-wire “Delta” service the answer is 2. The answer is always based on the
number of currents the meter is (seeing) using.

Then Click “OK”

Transformer 1, Constants 1

Meter Side Wwirng: |W’ye ﬂ

Transormer Type |Singla 3-Phase Transformer ﬂ B
[v]
o [ Formis 365/84
g:: Patential Transformer Tums Ratio: |60
ME Current Transformer Turns Ratio: | 240

Doy “Power Transformer Test Woltage Meter Side: ’?5207
1 Line to Meutral Test Yolkage Opposite Side ’?8207
1 “FullLoad TestK¥&: 18000
N Load Percent Excitation Current: ’Wi
Mo Load 'Watt Loss: ,135947

Full Load Percent Impedance: ’3137

Full Load Watt Loss: ’4?8407

Mumber of Yaoltages: ’37

Mumber of Cunents:,37

Phase & Phase B Phas=C

Per Phase Full Load watt Loss:

Exciting curent [percent]

| | [

Per Phaze Mo Load Watt Loss: ‘ ‘ |
| \ |
| |

Percent impedance at operating temp:

** From Transformer D ata Sheet

g | Cancel |

For Help, press F1 Download Pragram [(7760) 7760_TLC_TEST,TE LI




After clicking “OK” you will be returned to the following screen.

MAXCOM - Program Mode - Optical.Q4C
CE S e Edit MultiLevel TLC/LLC from Transformer Data Sheet

B &=
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MAP/TBF Path: Ci\Program File " Constants 2 I~ Constants 2

Download List

Unit IDs " Constants 3 I~ Constants 3
TransformenScaling Factors

Transformer Logs Calculatio = M o M
R5232-1 Control Data I~ Constants5 [T Corstants 5
RS232-2 Control Data

RE232-2 Control Data ™ Constants B = Corstants B

Save view |
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I Constants 2

™ Constanis 3
I~ Constants 4
™ Constants 5
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R5232-4 Control Data
Delivered Real Power Transformer Loss Sign: [Foitve =

Views2 |

< Back I Finish I

Cancel | Hep |

For Help, press F1

|Download Program (77500 7760 METER DEFAL | L |

You can click “View” and review the information that you entered. After reviewing the

information click “Cancel” to be returned to the previous display.

MAXCOM - Program Mode - Optical.Q4C

Fil= Mode Meter Recorder Wiew Help

& || Z| 2|0D:/|m| 2|

w858 | @) & 2 [
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0.0
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7620.0

Frirt I Cancel

-

For Help, press F1
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Before the user can view the data (table 52) that will be entered into the meter by
MAXcom, they must click “Save”. Then the user can click “View 52” and see the data
that will be placed in the meter.

o MAXCOM - Program Mode - Optical.Q4C
G S Edit Multi-level TLC/LLC from Transformer Data Sheet

R #=0= S|

- Compensation 1 Compensation 2 Compensation 3 =
Optical
Comm Mode: RS523Z DIRECT] 1% [Transformer x| [ranstomer =1 [Transtomer =
Direct Port: ~ COMM 1
v
Erep  BE W Constants 1 | I~ GConstants 1| I~ Canstanis 1|
MAP/TEF Path: C:iFrogram Filg I Constarts 2 = Canstants 2] = Canstanis 2]
Download List
Unit IDs I~ Constarts 3] I~ Constants 3] I~ Eornstants 3]
Transformer/Scaling Factars
VS MR ErD I~ Constarts 4] I~ Canstants 4] I~ | Eanstants 4]
RG232-1 Contral Data I~ Constants 5[ I~ Constants 5[ I~ Eorstants 5[
RE232-2 Contral Data
R8232.3 Control Data I Constarts 6| I™ Canstants 6 ™ Constanis 6]
R5232-4 Control Data
Delivered Fiedl Power Transfomer Loss Sign: [Pogiive v
sae | view | views2 |

<Back [ Fish | Cancal | Help |

For Help, press F1 |Download Program [(7760) 7760 METER DEFAL| UM /ﬂ
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This screen displays shows how the Kompensator will be configured.

Sources: Kwh, Kvarh, Volts Square and Amps Square Hours
Filters: Energy and VI (Volts and Currents)
Number of: Volt and Amp Inputs

MAXCOM - Program Mode - Optical.Q4C
File Mode Meter Recorder View Help

SN2 A NCIB)15?

View Multi-Level TLC/ALLC Data Entries

Compensation Record 1 ~
KWH Totalize =

1 Bus: Totalization. Line: 1, Flag: +

2 Bus: WOT USED, Line: 0, Flag: +

3 Bus: WOT USED, Line: 0O, Flag: +

4  Bus: WOT USED, Line: 0O, Flag: +

FEH Totalize
Bus: Totalization., Line: 10, Flag: +
Bus: MWOT USED, Line: 0O, Flag: +
Bus: MWOT USED, Line: 0O, Flag: +

4  Bus: WOT USED, Line: 0, Flag: +

1 Bus: Input., Line: 7
2 Bus: Input., Line: &
3 Bus: Input., Line: 9

1 EBus: Input, Line: 10
2 Bus: Input, Line: 11
3 Bus: Input. Line: 12
Filters Energy: 1
Filters ¥I: 1
Mum of Volt Inputs: 3
Mum of Amp Inputs: 3
Loss MNorm: 1.000000e+000
Bucket Size: 0.000000e+000
Constants 1
Sense True Mask: 0000000000000000
Sensze False Mask: 0000000000000000

Frod Tovim Mol - ANAAAAAAAAAAAAA A

¥

Frint I Cancel

-

|| For Help, press F1 |Down|oad Program |(??6D) F7e0_TLC_TEST.TE N
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Kompensator configuration continues

Constants: All six sets of constants and the logic for the control (sense) of when each set
of constants will be used.

Kwh Cu (copper) Constant: Example: 1.481494e-004

Kwh Fe (Iron) Constant: Example: 1.965347e-008

Kvarh Cu (copper) Constant: Example: 3.796845e-003

Kvarh Fe (Iron) SQ Constant: Example: 0.0 (used for line losses)

Kvarh Fe (Iron) Fourth Constant: Example: 3.465019e-013 (used for transformer
losses)

XEMR Ratio: Example: 1 (This is the ratio of the power transformer) This will be the
ratio between “Power Transformer Test Voltage Meter Side” and Line to ? (Neutral in
our example) Example: 7620 to 7620 equals 1

Only one set of constants were calculated based on the information supplied to
MAXcom. After reviewing the information click “Cancel” to be returned to the previous
display.

&

View Multi-Level TLCALC Data Entries

Hum of Yolt Inputs: 3 s
Num of Amp Inputs: 3
Loss Norm: 1.000000e+000

Bucket Size: 0.000000e+000
Constants 1
Sense True Mask: 0000000000000000
iense False Mask: 0000000000000000

Cmd True Mask anooooooonooooan
Cmd False Mask: 00ooooo0aoooooan
KWH CL: 1.461494e-004
kWH FE: 1.965347e-008
kVARH CU: 3.7966845e-003
kVARH FE 50: 0.000000e+000
EMARH FE Fourth: 3.465018%e-013
¥FMR Ratio: 1.000000e+000

Constants 2
Sense True Mask: 0000000000000000
Sense False Mask: 0000000000000000

Cmd True Mask 0000000000000000
Cmd Falsze Mask: 0000000000000000
EWH CU: 0. 000000e+000
kWH FE: 0. 000000e+000
KVARH CU: 0.000000e+000
KVARH FE 50: 0. 000000e+000
KVARH FE Fourth: 0.000000e+000
XFME Ratio: 0.000000e+000
Constants 3

sense True Mask: 0000000000000000 e
Frnmn Emleca Mok - AAAAOAAOOAAAAAAM

Print | Cancel

Far Help, press Fi Download Program (77600 7760_TLC_TEST.TE M
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When the user is satisfied and clicks “Finish”, the Kompensator will be configured and
the loss constants will be load into the meter.

MAXCOM - Program Mode - Optical.Q4C
L S Edit Multi-Level TLCALC from Transformer Data Sheet

R #|d1|=| S|

- Compensation 1 Compensation 2 Compensation 2 =
Optical
Comm Mode: RS5232 DIRECT] I [ Transfarmer =] [Transtomer =] I [Tiansiomer =l
Direct Port:  COMM 1
v

Direct Baud: 9500 ¥ Corwtants 1 | T Constants 1 | T Constants 1
MAPTBF Path: C:iFrogram File I~ Corstans 2| I~ Constarts 2] I~ [Constants 2
Download List

Unit D3 r Conslants3| | Eonstanls?l I~ Constants 3

TransformeriScaling Factors Conitariod Corriranie Corriranie

Transformer Loss Calculatio L [eoeEs | I (ot | d M

RS232-1 Contral Data I~ Constanis 5| - Constants 5| = Constants 5

R5232-2 Contral Data

RE232-3 Control Data [T Corstarts Gl ™ Constarts El ™ Constarts

RE5232-4 Control Data

Delivered Real Power Transformer Loss Sian [postive

Save | View | Views2 |

cBock [ Fnsh | Cancel | Helo |

For Help, press F1 |Dowrload Program (7760) 7760 METER DEFAL | T |
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TESTING Please review section 9 of this manual
Kwh & Kvarh

Testing the accuracy of the meter’s Kwh and Kvarh should be done using the LEDs (see
Elite Accuracy Testing) in the optical port on the face of the meter or by setting output
relays to calibrated Kwh & Kvarh.

Note: The Kwh & Kvarh values are calculated from the calibrated voltage, current inputs
of the meter.

Compensated Kwh & Kvarh

Testing the accuracy of the meter’s compensated Kwh and Kvarh should be done using
the display in the normal or test mode as well as using the LEDs (see Elite Accuracy
Testing) in the optical port. The output relays should not normally be used to test
compensated values because of the amount of time required. The following displays can
be used:

Kwh

Kvarh

Compensated Kwh

Compensated Kvarh

(With these four displays you can calculate the losses)
% Kwh Copper

% Kwh Iron

% Kvarh Copper

% Kvarh Iron

% Compensated Kwh with losses

% Compensated Kvarh with losses

(With these displays you have the percent correction displayed in real time)

Note: All of the percent values are referenced to the tested Kwh & Kvarh values with in
the meter. The copper and Iron losses are calculated from the same voltages and currents
used for the Kwk & Kvarh values in the meter. The data flow diagram shows the how all
of the compensated values are referenced back the measured un-compensated Kwh &
Kvarh values with in the meter.
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11.02.1 Power Quality

1. Standard
a. LOSS OF AS POWER: The Elite meter monitors the voltage to the

electronics of the meter and reports this as “AC POWER UP/DOWN”.
The amount of time the meter is powered down is recorded as battery
minutes in table 2 and battery seconds in table 101. The “AC Power
up/down is reported as an event in the history buffer. The amount of time
that the Power must be off before the power down is reported as an event
is programmable (Default is 5 seconds). The number of times there has
been a loss of power is counted if the power down lasts less than the event
time. Maxcom software reports the history buffer as per the example
below.

;:%..,_ MAXCOM - Data Collection Mode - 0003561 .UNA - |E| él
Fle Mode Meter view Advanced PQ  Help

FEIEN = = E e e A A

Form I Ennstanlsl Elnck\EaII SMD Ennlrnll Status  Histary I Enmml Inputsl Slnragel PrnliIEI Lkl LI_":

Unit ID: 0003561 File Date: Monday, Janusry 09, 2006 16:41:47

Unit Comm Mode: ~~ Standalons | rrrerre—""7e"37.35  UNIT ACLESSED
Program Comm Mode: Optical 01/03/06 - 08/'11:17  RATE (DEMAND) RESET
Optical Port: 12/27/05 - 11:13'30  AC POWER UP

Optical Baud: 9600 13727/05 - 10.47'58  AC POWER DOWN

12/27/05 - 10:47:28 AL POWER UP
12/27/05 - 10:47:23 AC POWER DOMN
12/06/05 - 15:59:06 BEGIM RECORD COMMAND EXECUTED

=l
For Help, press F1 |1dle l_ v
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b. MISSING PHASE: Each of the voltage inputs are assigned to a status
input (table 3). The change of a status input is reported as an event in the
history buffer and the status inputs can also be used for logic control
within the meter. This would allow the customer to develop a program that
would calculate the power in a phase with a missing voltage and
accumulate the calculate values in a separate register (could be called
corrected register). Maxcom software reports the history buffer as per the
example below.

MAXCOM - Data Collection Mode - 5611837.UNA _Of x|

3| BlleE| ve| 2R =w]] O JE 2]

Farm I Constants' CIDck\CaI' SMD Comtmll Status  History |Comm| \nputs' Storage' Profilel Utility LI_’li

File Mode Meter Wiew Advanced PG Help

e
Gig

As Found Alamo Power Plant

Unit ID: 5611837 File Date: Yednesday, September 28, 2005 14.09:35

Unit Comm Mode: ~ Standalone | s e ¢ co.29  sTATUS INFUT 1 CLUSED =
Program Comm Mode: Optical 05/23/05 - 05:43'36  STATUS INPUT 3 OFEMED

Optical Port: COMM 1 05/23/05 - 05'43:36  STATUS INFUT 2 OPENED

Optical Baud: 9500 05/23/05 - 05'43:36  STATUS INFUT L OPENED

05719705 - 01:35:54 STATUS INFUT
05719705 - 01:35:54 STATUS INFUT
05719705 - 01:35:54 STATUS INFUT
05719705 - 01:38:16 STATUS INFUT
05719705 - 01:38:16 STATUS INFUT
05719705 - 01:35:16 STATUS INFUT
05716705 - 17:52:12 STATUS INFUT
05716705 - 17:52:12 STATUS INFUT
05716705 - 17:52:12 STATUS INFUT
05716705 - 06:50:36 STATUS INFUT
05716705 - 06:50:36 STATUS INFUT
05716705 - 06:50:36 STATUS INFUT
12715704 - 14:01:57 STATUS INFUT
12715704 - 14:01:57 STATUS INPUT
12715704 - 14:01:57 STATUS INPUT
12715704 - 14:01:43 STATUS INPUT
12715704 - 14:01:43 STATUS INPUT
12715704 - 14:01:43 STATUS INPUT
12715704 - 14:01:30 STATUS INPUT
12715704 - 14:01:30 STATUS INPUT
12715704 - 14:01:30 STATUS INPUT
12715704 - 07:06:18 STATUS INPUT
12715704 - 07:06:17 STATUS INPUT
12715704 - 07:06:17 STATUS INPUT
12/07704 - 15:33:28 STATUS INPUT
12/07704 - 15:33:28 STATUS INPUT
12/07704 - 15:33:28 STATUS INPUT
12/07704 - 06:34:48 STATUS INPUT
12707704 - 06:34:48 STATUS INFUT
12/07704 - 06:34:48 STATUS INFUT

For Help, press F1 |Idle v

CLOSED
CLOSED
CLOSED
OFEMED
OFEMED
OFEMED
CLOSED
CLOSED
CLOSED
OFEMED
OFEMED
OFEMED
CLOSED
CLOSED
CLOSED
OPEMED
OPEMED
OPEMED
CLOSED
CLOSED
CLOSED
OPEMED
OPEMED
OPEMED
CLOSED
CLOSED
CLOSED
OPEMED b

OPENED
OFENED =l

S FYWPEY SPWPEY SPNE TR RNE IR ey R Y TR Y SRR S CE RS CRE
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c. Service diagnostics are performed within the meter using the standard
L&G diagnostics (Tables 56 & 57). Maxcom software reports the
diagnostics tab as per the following examples.

MAXCOM - Data Collection Mode - DEAB451.UNA

File Mode Meter View Advanced PQ  Help

3| W= x| ! [2[E] ¢ =l O ®IE 2]

F‘lnf\lel Ltility I Eustnmerl Dutpulsl PO

test
Unit ID: OEAS451 File Date: Tuesday, April 04, 2006 16:23:18
Unit Comm Mode: Standalone

| R5232:2| Telephone 3+4| Test | Angles Disgnasties | 4| »

5 " Common (Error Message ind Mode
Program Comm Mode: Cptical Display Error For 5 Seconds

Optical Port: CObiM 1 Mode: Auto-Sensze
Optical Baud: 9600
Diagnostic 1 (Polarity and Cro

Enable: an
History Message an
M-Bus Relay Control: OfFfF
Display Error an
Fhase B Volts Angle 0.
Phase [ Volts Angle 0.

Diagnostic 2 (Phase Yoltage De
Enable: an
History Message
M-Bus Relay Control
Display
Fercent
Phase A
Fhase B
FPhase C

on

orf
Errar on
Voltage Deviation
Haminal ¥olts:
Hominal Yolts:
Haminal ¥olts:

Diagnostic 3 (Inactive Ph
o

ase [
Enable: n

History Message 0on
M-Bus Relay Control: Off
Display Error 0On

]

zz-Phase)

a0
oo

Disabled
Disabled

wiation Check}

©20.00
0.o00
0.000
0.o00

urrent Checkl

A& Current Threshold 0.01

E Current Threshald 0.00

C Current Threshold 0.01
Diagnostic 4 (Fhase Angle Displacement Check) b

Enable: on

Historv Messaze an d LI
Far Help, press F1 [1dle Z
AXCOM - Data Collection Mode - DEAS451.UNA 10 x|

File Mode Meter Wiew Advanced PG Help

B Ca|s) i o <

e o [

O/ &[T +lv]

s F'ruh\el Utility | Euslumerl Uulpulsl FO I H5232-2| Telephone 3+4| Test | angles  Diagnostics | LI_’l;
e
Unit ID: DEAZ451 File Date: Tuesday, April 04, 2006 16:23:16
Unit Comm Mode: .Slandalnne WoBus Relay Control OFF =
Program Comm Mode: Optical Display Errar: on
Optical Port: COMM 1 Fhase &: Enabled
Optical Baud: 9600 Phase B: Disabled
Fhase C. Enabled
Fercent Amps Deviation 50.00
Max Average Amps: 15.00
Diagnostic 7 (Energy Direction Check
Enable Oon
History Message: on
M-Bus Relay Control: Off
Display Errar: On
Diagnostics Data
Diagnostic 1
Fresently Active: Yes
Failure Count: 1
Diagnostic 2
Fresently Active: No
Failure Count: 0O
Disgnostic 3
Fresently Active: No
Failure Count: 0O
Disgnostic 4
Fresently Active: Yes
Failure Count: 1
Disgnostic &
Fresently Active: No
Failure Count: O
Disgnostic 7 B
Fresently Active: No
Failure Count: 0O LI LI

Far Help, press F1

[1dle
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d. DAILY HIGHS AND LOWS: The Elite meter keeps three days (rolling) of the
one second highs and lows of six values. The default is set to store the three
voltages and the three currents (table 25 & 26). The data can be viewed using
Maxcom. Maxcom software reports the high/lows under the PQ tab as per the
following examples.

. MBXCOM - Data Collection Mode - 8869328.UNA | ]
File Mode Meter ‘iew Advanced PG Help

=] N = = EA e e |

SkD Cunlru\l Slalusl Hisluryl Comm | Inpulsl Sluragal Prufi\el Lkility | Cuslumell Outputs PR | T4 I H=
EAGLE RANCH 112
Unit ID: aa9328 File Date: Mondsy, June 27, 2005 15:43:17
Unit Comm Mode:
Program Comm Mode: R52332 Dire NUMBER OF EVENTS o ;I
Direct Port: COMiM 1
Direct Baud: 9600
Meter High Low Demands (TABLE 26)
File Date: Manday. June 27, 2005 15:43:20
06/27/2005
W_RT 07:52:50 - 122.92 10:01:28 - 120.32
W_RT 14:24:08 - 122.75 01:13:38 - 120.48
W_RT 06:18:10 - 122.79 14:24:14 - 120.40
a_RT 14:32:02 - 2.20 13:09:10 1.30
a_RT 14:25:56 - 2.24 13:09:10 - 1.38
&_RT 14:43:22 - 2.29 13:09:10 - 1.38
062642005
W_RT 05:30:58 - 123 .03 12:04:36 - 120012
¥_RT 05:30:55 - 122.80 12:04:36 - 1z20.28
¥_RT 05:30:58 - 122.84 23:16:02 - 120.13
4_RT 16:18:08 - 2.22 00:17:02 - 1.16
&_RT 20:13:56 - 2.25 00:45:04 - 1.18
4_RT 12:20:44 - 2.31 06:33:42 - 1.17
06/25/2005
W_RT 19:12:58 - 123 .01 15:19:50 - 119.26
W_RT 19:13:54 - 122 .99 15:19:50 - 119.21
W_RT 06:03:12 - 122.70 15:19:50 - 119. 45
&_RT 13:59:30 - 3.23 19:09:02 - 0.40
a_RT 13:59:30 - 3.22 19:15:36 - 0.38
a_RT 13:59:30 - 3.28 19:09:02 - 0.40 B
-

For Help, press FL [Idie v
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e. SAGS AND SWELLS (PQ): The system allows two modes of operation.

The first mode (1) will capture the sag/swell (voltage only) and duration
of the event (reported down to 0.5 cycles) along with the date and time of
the event. The meter can store 512 events. The events will be divided into
two groups. The first 256 events which will be stored until cleared while
the next 256 events will be the last events captured (the last events will
wrap around, newest replacing oldest). The other mode (3) works the same
as mode 1 except, the current will be captured at the same time as the
voltage. The sag or swell of the voltage causes the capture of both the
voltage and current. The sag and swell set points are programmable in
Mapper32 and can be edited using Maxcom software. Note: When
Advanced Power Quality is enabled, the sag/swell thresholds will be
overridden by the values in Sag/Swell 1 of the advanced Power Quality.
Maxcom software reports the high/lows under the PQ tab as per the
following examples.

_.‘E-i-‘__MAxCDI“I - Data Collection Mode - OEAGI35.UNA 0] x|
File Mode Meter View Advanced PG Help

A= EE 1 R = e e I R B el e A

SMD Conlro\l Slatusl Hislor}ll Comm | Inputsl Storagal F‘rnfi\el Lltility | Customell Outputs PR | Fi I L4 P=

Unit ID: NEAEG3S File Date: Thursday, March 13, 2007 O7:07.55
Unit Comm Mode: Standalone || s R R SRR SRR SRR SRR SRR R AR R

Program Comm Mode: Modern Meter Power Ouality Control (TABLE 23) =
Modem: Conexant H

Telephone Number: 970643230

Mode 2

Sample Interval 3 Cycles
Event Length 120 Cycles
Low Threshold 103.00 Yolts
High Threshold 125 .00 ¥olts
Delta Deviation 0 Minute(s)
Delta Fercent 1.00 Percent

Meter Fower Ouality Events (TAELE 24)

File Date: Thursday, March 15, 2007 07:09:26

NUMBER. OF EVENTS 5
FOWER OUALITY FIRST EVENTS:

0211707 - 05:45:56 low phase C valtage 00241 HCye. 58.45 wolts,

02/711/07 - 16:27:52 low phaze C woltage 00241 HCyc, 56.39 volts,

02/25/07 - 13:49:28 low phase & voltage 00009 HCye, 90.22 Volts,

02 25407 - 17:39:18 low phase A& voltage 00008 HCye, 91.10 Yolts,

03713707 - 14:28:10 low phase A& voltage 00010 HCye. 95.81 ¥olts. |

FOWER QUALITY LAST EVEMWTS:

03/713/07 - 14:28:10 low phase A woltage 00010 HCyc, 95.81 volts,

02/25/07 - 17:39:18 low phase & voltage 00008 HCyc, 91.10 Volts,

02725707 - 13:49:28 low phase A4 voltage 00009 HCye, 90.22 volts,

02711707 - 16:27:52 low phase C woltagze 00241 HCyc. 56.39 Wolts.

0211707 - 05:45:56 low phase C valtage 00241 HCye. 55.48 Wolts, 4| |

a| | _>|_|

-]

For Help, press F1 [Tdle [ l_l_ Z

THD: The meter also has the capability to display and record per-phase
THD values.

Event Dial In: Programmable values of voltage, current and power can be
used to trigger the meter to call into the central station or other “Event
Monitoring” software.

Event Relays: The meters relays can be programmed to operate based on
voltage, current and power values.
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2. Advanced Power Quality

a. SAG AND SWELLS: When advanced power quality is enabled you will
be allowed to set three independent sets of sag and swell ranges. The
Advanced Power Quality will capture the sag/swell and the duration of the
event (reported down to 0.25 cycles) along with the date and time of the
event. When setting the values for each of the sag and swells take care
that the ranges of the sag and swells do not overlap. If the ranges overlap
and an event occurs that crosses more than one set of thresholds, only the
worst will be reported. Please note the set points of sag and swell 1,
overrides the trigger values in the sag and swell (PQ) none advanced. Sag
and swell events can also be used to trigger captures of Waveforms, RMS
and Harmonics events. Transients can also trigger captures. The event
trigger points can be programmed using Mapper32 (program development
software) or they can be programmed or edited with MAXcom (meter
programming software).

First Level Sag & Swell

‘Sag Tiueshold: [ m el Thieshokl:
oy [ Meor 14k [ 7

Volts Rise Tane(Voltsansoc): [ 10000] Amps Rise Time(Ainpsansec) |

9999399355399

oK cancel

il
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b. WAVEFORM CAPTURE: When enabled the meter can perform a capture
of both the voltage and current waveforms. The capture can be triggered
by the meter based on an event, remotely or by using the buttons on the
meter. A total of 512 captures is possible with the first 256 “oldest” stored
until being cleared and 256 of the newest events stored in circler memory
with the oldest being overwritten be the newest. The user can select the
number of Pre-event (Max 30) cycles to capture and the number of Post-
event (Max 60) cycles to capture. The samples per cycle are also
selectable from 16-256 samples per cycle in the following steps (16, 32,
64, 128, 256). The ability of controlling which events are captured and
stored help reduce the amount of data which is stored and that needs to be
downloaded to a central station. Please note, if front panel is not select the
meter will still capture and display on the meter face however the event
will not be stored in memory. The parameters can be programmed using
Mapper32 (program development software) or they can be programmed or
edited with MAXcom (meter programming software).

& Mapper32 &l x|

GobalFil  Termplates  Help  Ext Type a question for help +

Landis, (¢) 20022008 Landis+Gyr Inc.
‘Gyr All Rights Reserved.

plEro e rom -ioix

I sagtva: I Swell3vB
™ saql vB
™ sag1 ¥C
Buf I Transient vA
™ Swell va
™ Swell1 vB
™ Swell1 ¥C
™ sagzva

™ sag2ve

I swellsve

I~ sweliz va
™ Swellz VB
™ SwelizvC
I sagava
I sagave
I Sag3vc
™ Swell3 v
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The following screen shows the set-up of waveform captures.

Waveform,/RMS /Harmonic Trigger Definition

Mat Used
[INWaLID BLIS)
Mot Used
Mat Uged
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The following are some examples of waveforms.

=T
= = —
V¥ Phasze & Voltage V¥ Phasze & Curent (umifess @f Ewelzs:

¥ Phase B Valtage ¥ Phase B Curent

¥ Fhase C Voltage I~ Fhase C Curent

Event Time: 010200 - O EE] —

FPhase & Voltage FPhase B Voltage FPhase CWoltage

Phase C Current

Phase B Current

Phase & Current

Y Ayis
o

-s0

-100
I

il
S50 S

-zo00

Cycles

=loii
¥ Phase & Yoltage I~ Phase & Curent Number of Cyolas: ’7

I~ Phase B Voltage I~ Phase B Curent

[T Phase C%oltage ™ Phase C Curent Graph
Eveni Th 01/02/00 - O

Yoltage

-50

-100

-1s50

-200

o s 10 15 20 25 30 35 40 as s0
Cycles
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C.

RMS CAPTURE: When enabled the meter can perform a capture of both
the voltage and current RMS waveforms. The capture is triggered by the
meter based on an event. The user can select the number of Pre-event
(Max 600) cycles to capture and the number of Post-event (Max 6144)
cycles to capture. A total of 512 captures is possible with the first 256
“oldest” stored until being cleared and 256 of the newest events stored in
circler memory with the oldest being overwritten be the newest. A total of
512 captures is possible with the first 256 “oldest” stored until being
cleared and 256 of the newest events stored in circler memory with the
oldest being overwritten be the newest. The event trigger points can be
programmed using Mapper32 (program development software) or they can
be programmed or edited with MAXcom (meter programming software).
The event triggers are enabled using the following screen.

(c) 2002-2008  Landis Gyt Inc.
‘Gyr All Rights Reserved.

™ Sagl va:
™ sagive
™ sag1vc
I~ sweli va
™ Swell1 VB
™ Swell1 vC
I sagzva
I~ sagzve
™ sagz ¥C

I Swell3vB

I Swell3ve

™ Sweliz va
™ Sweli2 VB
I~ sweliz ve
™ sag3va
" sagave
I Sagavc
I~ swellz va
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The following are some examples of RMS captures.

I¥ Phase & Yoltage I~ Phase & Curren t Mumber of Cyl I
™ Fhase B Voltage ™ Phase B Currenl it mher el besies
I Phase CVoltage I Phase C Currenl 3 Graph |

Voltage

d. HARMONIC CAPTURE: When enabled the meter can perform a capture
of the harmonics in both the voltage and currents. The capture can be
triggered by the meter based on an event, remotely or by using the buttons
on the meter. A total of 512 captures is possible with the first 256 “oldest”
stored until being cleared and 256 of the newest events stored in circler
memory with the oldest being overwritten be the newest. A total of 512
captures is possible with the first 256 “oldest” stored until being cleared
and 256 of the newest events stored in circler memory with the oldest
being overwritten be the newest. The event trigger points can be
programmed using Mapper32 (program development software) or they can
be programmed or edited with MAXcom (meter programming software).
The harmonic evaluation will be done over a 2 cycle sample when the
request comes from the front panel. Please note, if front panel is not select
the meter will still capture and display on the meter face however the
event will not be stored in memory. The function of controlling which
events are captured and stored help reduce the amount of data which is
stored and that needs to be downloaded to a central station. The event
triggers are enabled using the following screen.
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tapper32

GobalFill  Templates  Help

Tahoma

Landis,

‘Gyr

Ext

[c) 2002-2008 Landis+Gyr Inc.
All Rights Reserved.

LI

Type 3 question for help +

Pre Trigy

Bu

2

[ Saat va: L b ¥ Sag1 Evaluation
I S0 I Swellave I Swelll Evaluation
™ sag1vc 7
g I~ Transient va [V sagz Evaluation

I~ sweli va [V Swellz Evaluation
I Swell1 vB I Transient¥8 15 5ag3 Evaluation
I Gwellt ¥C I Transient vc [V Swell3 Evaluation
I~ sagzva I Transient 14 ,': armaniin
I~ Sagzvn © TransientIe - oo 1c
I sagz vC I Transient IC I~ Harmonic ¥A
I Swell2va [iEam— '1: Harmonic VB

Swellz VB Harmonic VT
; ™ Buss Trigger2

Swellz ¥C
I Sagava I Buss Trigger 3

ag
I Buss Trigger
" sagave e m==e
I sagave I Scheduled Event
¥ FrontPanel

I Swell3 va

oK}

[ Remote Comm.

Cancel

The following is an example of a Harmonic Capture.

=T

| i Maols

i Amps |

| i Rel

€= Magnitude |

0.0200
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0.0125

0.0100
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0.0075
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0.0025

0.0000
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I~ Include 142 Fundamental

Graph |
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3. Advanced Power Quality Analysis
a. VOLTAGE SAG/SWELL ANALYSIS: The system has the ability to

perform 3 sets of sag and swell analysis simultaneously with each set
supporting 10 points on a graph (CBEMA/ITIC, SEMI or CUSTOM). The
system keeps track of the number of violations in one of 256 violations
counters that are customer selectable. This allows the analysis to be done
in the meter reducing the amount of data that you may need to bring back.
The system stores the total number of violations, violations for billing
period, as well as current violations and the 5 previous sets of violations in
counters based on cyclic resets. The meter can be programmed to capture
an event based on a change in any of the 256 counters.

IAXCOM - Data Collection Mode - 0000091.UNA

File Mode Meter View AdwancedPQ Help

MAXsys Quick Start Guide

=lolx|

B &|a |5 et o] !

Z|6d

5

=]

Lat el
Gid

O HE 2]*

For Help, press F1

Unit ID: 0000091
Unit Comm Made: Standalone
Program Comm Mode; Optical
Optical Port: CONMM 1
Optical Baud: 8600

Advanced Power Quality Functions |V|olat|on Counters Setupl iolation Counters Data | Harmonic Evaluation | Harmanic Evaluation Data | Current and Yoltage Moritor | Al I =

File Date: Thursday, March 20, 2008 16:17:14

Sag Level 1

Curve
Curve
Curve
Curve
Curve
Curve
Curve
Curve
Curve
Curve

Sag Level 2

Curve
Curve
Curve
Curve
Curve
Curve
Curve
Curve
Curve
Curve

Sag Level 1
Caunter for
Counter for

Faint
Paint
Faint
Foint
Faint :
Foint
Faint :

Point

Paint :

Point

Counter for
Counter for
Counter for
Counter for
Caunter for
Counter for
Cyclic Rate
Cyclic Rate
Cyclic Rate

Sag Level 2
Counter for
Counter for

FPoint

Paint
Faint
Paint
Faint :
Foint
Faint :

Foint

Paint :

Point

Counter for
Counter for
Counter for
Counter for
Caunter for
Counter for
Cyclic Rate

Adwanced Fower Quality

is Enabled

Advanced Power Quality is Enabled

Total Wielations:
Billing Feriod YWiolations

ao N
o1 Na
0z N
03 Mo
o4 Mo
a5 Mo
0g Na
a7 No
05 Na
i) No

Cycles:
Cycles:
Cycles:
Cycles:
Cycles:
Cycles:
Cycles:

Cycles

Cycles:

Cycles

Current Yiolations

Previous 1 ¥Wiolations
FPrevious 2 VYiolations
Previous 3 V¥iolations
Frevious 4 V¥iolations
Previous 5 V¥iolations

Reset Peri
Feset Day
Reset Hour

is Enabled

od

Total Wielations:

Billing Feriod Wiolati

ao No
o1 Na
0z N
03 Na
o4 Mo
a5 Mo
0g Mo
a? No
05 Na
i) No
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af
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Previous 3 V¥iolations
Frevious 4 V¥iolations
Previous 5 V¥iolations

Reset Peri
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048
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2400

aoo
aoo
aoo
non

ann

40
41

Fercent
Percent

Fercent Deviation:

Fercent
Fercent
Fercent
Fercent
Fercent
Percent
Fercent
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Fercent Deviation:

Percent
Fercent
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Fercent
Percent
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Deviation
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b.

HARMONIC ANALYSIS: The system has the ability to perform
harmonic analysis simultaneously on each phase voltage and current with
thresholds or each harmonic up the 63" (user programmable). This can
supports standards like (IEEE-519 and British Standard EN 50160) or can
be customized by the customer. Each harmonic violation can be mapped
to its own counter or a group of harmonics can be mapped to counter or
both. The system can trigger captures based on a violation as well as keeps
track of the number of violations. This allows the analysis to be done in
the meter reducing the amount of data that you may need to bring back.
The meter can be running the IEEE-519 on current and the British
Standard EN 50160 on voltage and simultaneously monitor other distorted
values and non-distorted values the customer may select. The set-up of the
standards is made easy using the following selection screens.

British Standard EN 50160

@ Mapper32

Global Fill  Templates Help  Exit

=@l x|

Twpe a guestion for help -

Yerzion

= Harmonic_Evaluation_Limits : Form X
Lan o L -
_|; 1D | Wiolatioh Counter | Threshold ;l
— 0 12 2 —
= | 1 12 5 5

2 12 1 Edit |
3 12 E
4 12 05
5 12 5
E 12 05
7 12 15 hd
« | _>l_I

7760

Harmonic ¥iolation Counter: I
Update |
Harmonic Yiolation Threshold: I

lfvoltage Distortion Limits:

{+ British Standard EN 50160 " <69KY ~ 69KY Thru 161KY i~ >161KY

Set Defaults DK LI




MAXsys Quick Start Guide

IEEE-519

151

Global Fill  Templates  Help  Exit Tvpe a question for help -

EEI Harmonic_Evaluation_Limits : Form

Lan ﬂ.J
- =

I iolation Counter IThreshoId :I
_

=

0 164 3
1 163 12 .
2 164 3 Edit |
3 163 12
| 4 164 3
0 5 163 12
6 164 3
7 163 12 h
< | _>I_I

] Harmonic ¥iolation Counter: I
Update |
Harmonic ¥iolation Threshold: I

IEEE-519 Current Distortion Tables{10-3,10-4 or 10-5):

i+ 120¥% Through 69K¥ i~ 69KY Through 161K¥ i~ Dispersed Generation

Isc/Tl Limits:

@ =20 i 20<50 " s0<100 ¢ 100<ioo0 ¢ »1000

WVersion Set Defaults
7760
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Other Distorted and Normal Monitoring parameters are set-up using the screen below.

=18 x]
Global Fill  Templates  Help  Exit Tvpe a guestion for help -

E= ¥oICage_LUrrent_MMonicor @ Fornn

=1CIC ;l
___¥oltage Monitor:

Interval (Seconds): I &00 OverYoltage Threshold{%:): |5
Under¥oltage Threshold{%%): |5

Invalid ¥oltage Threshold{%:): I66.6?
—Overvoltage Yiolation Counters:

—Undervoltage ¥iolation Counters:
Phase 'A’: | 101 Phase 'B": | 102 Phase 'C": I 103 Phase 'A":| 104 Phase 'B':| 105 Phase 'C": I 106

—Invalid ¥oltage ¥iolation Counters:

Phase ‘A": I-m' Phase 'B: | 211 Phase 'C": I zZlz

—Consecutive Yoltage Yiolation Counters:
Phase 'A": | 213 Phase 'B": | 214 Phase 'B": I 215
Counter for Total \l'iolatiuns:l 100 History Interval: I 7 Days

— Yoltage Distortion:

History Start Day: IIII Hour of the Day: IIII

Interval (Seconds)i &00  Individual Harmonic Threshold(%:): |3 Total Harmonic Distortion Threshold{®%): |5
’71ndividual Harmonic ¥iolation Counter:

Total Harmonic Distortion ¥iolation Counters:
Phase 'A": | 111 Phase 'B: | 112 Phase 'C": I 113 ’7

Phasze "A": | 114 Phase 'B: | 115 Phase 'C':I 116

Counter For Total ¥Violations: I 110 History Interval: I 7 Days

Current Distortion:

History Start Day: IEI Hour of the Day: IEI

Interval (Seconds): I &00  Individual Harmonic Threshold(%:): |3 Total Harmonic Demand Distortion{%): |5
Individual Harmonic ¥iolation Counter: Total Demand Distortion ¥iolation Counters:

Phasze 'A':| 121 Phace 'B": | 122 Phase 'C": I 123

Phasze "A': | 124 Phase 'B":| 125 Phase 'C':I 126

Connter For Tnkal Yinlatinn<: 120 Hicknry Tnterval: [ 7 Daws Hisknry Skark Dav: I I Hour of the Dav:n
4]

-
| 3
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4. Advanced Power Quality Reporting and Report by Exception
a. VOLTAGE SAG/SWELL ANALYSIS: The system has the ability to

provide the information in three forms, Raw data, Graphs and by using
Violation Counters. This would be the raw data that would be provided by
MAXcom software. The reason for the event being captured is also
provided along with the date and time and the duration of the event.
This is the type of event information that will be supplied by the
MAXcom. The data can also be exported.

Mumber of events [zince PO rezet | Ig
Mumber of curent events: Ia

First Level Sag & Swell Data

Ewvent D | Event Time | Length | Yoltage | Current | Event

0 03/20/08- .. 577 15097
1 03/20/08- . 577 15089
2 03/20/08- .. 577 15091
5 03/20/08 - 553 73.949.
1 03/20/08 - 553 73.949.
5 03/20/08- . 553 BO.099.
5 03/20/08 - 1052  33.799..
7 03/20/08 - 1052  39.899.
g 03/20/08 - 1052  39.698.
1| |

ITIC Curve |

4.971...
4.971...
4971...
4.973..
4.973..
4.973...
4.975...
4.975...
4.975...

Swel Levell Phaze
Swel Levell Phaze
Swell Levell Phaze
Sag Level 2 SEMIA
Sag Level 2 SEMIA
Sag Level 2 SEMIA
Sag Level 2 SEMIA
Sag Level 2 SEMIA
Sag Level 2 SEMIA

i

SEMI Graph
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The next type of information would be Graphical. ITIC curves can be
exported and imported.

. PQ Graph 3:06:37 prm K0 1= ] S

ITIC Curve

500 \
450 - \
400

TTTT
| —

250

TTTT
L ——|

300

\ Frohibited B egion

250

TTTT
— |

200

180 \

.

Supply Svoltaged3 Devaition)

C . £
L i .
100
- Mo Interruption In Fundion Region ‘]
C ! +
S0

1 + Mo Damage R egion

10-= 10-4 10-2 10-2 10-1 100 101 102 103 104
DurationSecs)
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The next type of information would be Graphical. SEMI curves, the
curves can be exported and imported.

i, SEMI Graph 3:12:10pm B N |=] 1|

" Frequency Option:

" 50HZ & BHZ

SEMI F47-0706 Graph
150

125

100

73

a0

Supply Voltage(% Devaition)

25

100 101 102
Duration(Cycles)
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b. Normal VVoltage Monitoring Information: The data is being analyzed
inside of the meter and the results stored in a data table so only the results
need to be brought back and displayed.

MAXCOM - Data Collection Mode - 00000838.UNA
File Mode Meter Wiew Advanced PQ  Help

=lof x|

Lo e}
wla

A VY 1T S e = el

O RAE e

Yaltage Range Monitoring Report I Current Distartion Monitor Report I ‘Waoltage Distartion Monitor Report I

File D ate: Friday, March 28, 2008 15:53:46

Eeport for Under and Over Voltage Monitoring

Timestamp of start of active interval: 03/258/08 - 13:40:33
Timestamp of most recent interwval: 03/25/068 - 14:59:33
Frevious 1 Timestamp of start of active interval: 03428708 - 12:20:33
Frevious 1 Timestamp of most recent interval: 03428708 - 13:39:33
Frevious 2 Timestamp of start of active interval: 03428508 - 10:59:37
Frevious 2 Timestamp of most recent interwval: 03428708 - 12:19:33

| Total | # In¥alid | & Walid | #Intervals
| Intervals | Intervals | Intervals | Outside Limits

% Intervals
Outside Limits

|# Consecutiv
|Outzide Limi

For Help, press Fl [1dle
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c. Distorted Voltage Report: The data is being analyzed inside of the meter
and the results stored in a data table so only the results need to be brought
back and displayed.

MAXCOM - Data Collection Mode - 0000088.UNA = IEIIﬂ
File Mode Meter Wiew Advanced PQ  Help
u - ey G| Lol e}
RACIE] s =R =l EA ) L
‘oltage R ange Monitaring Heportl Current Distortion Mornitor Report  Yaltage Distortion Manitor Repart I LI_’I—
Unit 1D: File D ate: Friday, March 28, 20028 15:59:46
Unit Comm q .
Feport for voltage Disftortion :
Program Ci ER 24 P
Optical Por Timestamp of start of active interval: 03/28/08 - 13:40:33
Optical Bau Timestamp of most recent interval: 03/258/08 - 14:59:33
Frevious 1 Timestamp of start of active interval: 010170 - 12:00:00
Frevious 1 Timestamp of most recent interval:
Frevious 2 Timestamp of start of active interval:
Frevious 2 Timestamp of most recent interval: 010170 - 12:00:00
Frevious 3 Timestamp of start of active interval: 010170 - 12:00:00
Frevious 3 Timestamp of most recent interval:
Frevious 4 Timestamp of start of active interval: 010170 - 12:00:00
Frevious 4 Timestamp of most recent interval:
Frevious 5 Timestamp of start of active interval:
Frevious 5 Timestamp of most recent interval:
Frevious & Timestamp of start of active interval: L
Frevious & Timestamp of most recent interval: 010170 - 12:00:00
Individual and Total Harmonic Distortion of Yoltages
Frev 1 Fhase ' oooos | nooon | 100,00 % | Qoooo | ;I
""""""""""""""""""""""""""""""""""""""""""""" ||
For Help, press F1 [1dle [ 4
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d. Distorted Current Report: The data is being analyzed inside of the meter
and the results stored in a data table so only the results need to be brought
back and displayed.

MAXCOM - Data Collection Mode - 0000088.UNA = |EI|£|

File Mode Meter Wiew Advanced PQ  Help

- —H- et | (ol e}

o= ile] bp| SR = v = | O L

‘aoltage R ange Monitoring Feport.  Current Distartion Monitor Report IVoltage Distortion MonitorHeportl h I 3=
Unit 1D: File D ate: Friday, March 28, 20028 15:59:46
Ui STy Eeport for Current Distortion -
Program Ci —
Optical Por Timestamp of start of active interval: 03/28/08 - 13:40:33
Optical Bau Timestamp of most recent interval: 03/258/08 - 14:59:33

Frevious 1 Timestamp of start of active interval: 010170 - 12:00:00

Frevious 1 Timestamp of most recent interval:

Frevious 2 Timestamp of start of active interval:

Frevious 2 Timestamp of most recent interval: 010170 - 12:00:00

Frevious 3 Timestamp of start of active interval: 010170 - 12:00:00

Frevious 3 Timestamp of most recent interval:

Frevious 4 Timestamp of start of active interval: 010170 - 12:00:00

Frevious 4 Timestamp of most recent interval:

Frevious 5 Timestamp of start of active interval:

Frevious 5 Timestamp of most recent interval:

Frevious & Timestamp of start of active interval: L

Frevious & Timestamp of most recent interval: 010170 - 12:00:00

Individual and Total Harmonic Distortion of Currents

Frew 1 Fhase aooos | aooan | 100.00 % | Qoooo | ;I

For Help, press Fl [1dle [ é
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e. IEEE-519 Report: The data is being analyzed inside of the meter and the
results stored in a data table so only the results need to be brought back
and displayed.

MAXCOM - Data Collection Mode - 0000088.UNA = |EI|£|

File Mode Meter Wiew Advanced PQ  Help
2| |55 MlilE| op| = |E| 8 [ 2m| v 2| O KW e

Current and Voltage Maoritor  1EEE-513 Standard Harmonic Report | “oltage Range Monitoring Report | Current Distortion Maonitor Repaort I Waltage Dist 4 I H=

Lo e}
wla

File D ate: Friday, March 28, 20028 15:59:46

IEEE 519-1992 5tandard Report for Current Harmonics

|»

Timestamp of Fhase 'A' Amps current start of active interwval: 03258708 - 13:40:33
Timestamp of Fhasze 'A' Amps most recent interval: 032587058 - 14:59:33
Timestamp of Fhase 'E' Amps current start of active interwval: 03/28/058 - 10:59:37
Timestamp of Fhase 'B' Amps most recent interval: 032587058 - 14:59:33
Timestamp of Fhase 'C' Amps current start of active interwval: 03/28/058 - 10:59:37
Timestamp of Fhase 'C' Amps most recent interval: 032587058 - 14:59:33
Frevious 1 Timestamp of Fhase '&' Amps current start of active interval: 03/258/06 - 12:20:33
Frevious 1 Timestamp of Fhase '&' Amps most recent interval: 03/258/068 - 13:39.33

Current Distortion Limits for General Distribution Systems(l20 ¥ Through &3000%)

Current Fh.'

Current Fh.

Current Fh.'C':| 00000 | OOQOOO | OOQOOOQ | O0QOOOQ | QOOQ0 | 0OQ00 | 00000 | 00000 | O0QO00 | Qoooo0 | o00oo

For Help, press Fl [1dle [ é

f. Other Custom Data and Reports are possible.
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11.02.2 Advanced Power Quailty Configuration (Programming / Set-up)

Advanced PQ Set-up Process

All of the advanced power quality settings have defaults, most are based on standards.
The process for editing the settings would be to work down the list. Monitors and Reports
will be controlled from both the “Harmonic Analysis” set-up as well as “Voltage &
Current Monitors™ settings.

GlobalFil Templates Help Exit

Landis+ (c] 2002-2009 Landis+Gyr Inc.
‘ Gyr Al Rights Reserved.

Resources

o s PQ Setup
" Constants

Version File

" Totalizers

¢ Calculations [Trans|
" Kompensations
 Rate Calcs

" Data Block Summat]
" Data Block Rates

- KWH_RT [+ watthou

Second Level Sag & Swell
Third Level Sag & Swell
Waveform,RMS/Harmonic

Help

o W

" Data Block Thieshd ) Allowances
i Nominal Yoltage
" Logics
" Timers
" Flip Flops Harmonic Analysis
onfiguration
Sag & Swell Analysis
Select Input: Yoltage & Current Monitor

Close

7760 |[2:\ng|am Files\Landis+Gyr\M apper32\Meter Files\Y7760\s Durant.mdb
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1. Start with setting/changing the Sag and Swell Thresholds.

a. The values will be based on the values the meter displays. If the meter
display is using the “VTR” you will enter primary values. If the meter is
using scaled “VTR” values then the thresholds will be scaled values. If the
“VTR” is left at 1 then the values will be secondary values.

b. Set/Edit the sag and swell limits for Sag and Swells 1-3.

=&

Global Fil  Templates Help Exit

Landis 4 c) 2002-2009 Landis+Gyr Inc.
‘ Gyr All Rights Reserved.

r B First Level 5ag &8 Swell

Rezol First Level Sag & Swell
& Il
(ol =

Sag & Swell 1
CT
e |7 Sag Threshold: Swell Threshold:

K
TR
D)
D
D)
L

CoT
 H OK Cancel iHelp}

Min # of Cycles: 025 Wax # of Cycles: 1800

Select

1: K

Version File
F760 |E:\Prﬂglam Files\L andis+Gpr\M apper32\Meter Files\¥7760\s Durant. mdb
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2. Set-up “Waveform/RMS/Harmonic” Captures.

@Mapperﬂ
Global Fill Templates Help Exit

& Waveform/RMS/Harmonic Configuration

—Waveform Capture:

Pre Event Cycles: Post Event Cycles:

Samples Per Cycle: 16~ Waveform Percent:| 25

—RMS Capture:
Pre Event Cycles:]_____ 20 Post Event Cycles:
—Buss Triggers
Trigger1 [Unknown - | Trigger2 [JUnknown -] 0
Trigger3 [Unknown = | a Triggerd [Unknown 4 | 0
—Waveform Schedule
Frequency: |Mever -
—Harmonic Schedule
Frequency: |Mever -
Waveform Events | RMS5 Events | Harmonic Events | PR Events
0K | Cancel | Help |

VYersion File

I 7760  [C:APr

a. Waveform Captures
i. Pre Event Cycles: 0-30 Cycles
ii. Post Event Cycles: 0-60 Cycles
iii. Therefore the Maximum capture cannot exceed 90 cycles.
However the Maximum cannot exceed the total available which
varies based on samples per cycles.
iv. 16 Samples captures 172 cycles
v. 32 Samples captures 86 cycles
vi. 64 Samples captures 43 cycles
vii. 128 Samples captures 21 cycles
viii. 256 Samples captures 10 cycles
i. Waveform percentage should be set at 26 % .
b. RMS Captures
i. Pre Event Cycles: 1-600
ii. Post Event Cycles: 1-6144
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c. Buss Trigger
i. Buss Triggers used/configured when a capture is to be done based
on something other than an event. (Logic, status outputs, status
inputs, etc.)
d. Waveform and Harmonic Schedules
I. Waveform and harmonic captures can be scheduled based on time
and not on events.
e. Waveform, RMS, Harmonic and PQ Events
I. Waveform Captures: The number of unwanted captures can be
controlled/limited by controlling what causes a waveform capture.
The following screen shows a recommend set-up:
1. Captures done from the front panel (buttons) of the meter
will not be saved in memory.
2. Captures can be done remotely using MAXcom or other
third party software.
3. Captures will be done when any of the Sag or Swell
evaluation trigger conditions is exceeded.

Z Mapper32
Global Fill Templates Help Exit
M /PME M armanis Canfinnsatine
B PQ_Ewvents : Form
[T sagl ¥a:
“y [ Swell3 vB ¥ Sagl Evaluation
I" Sag1ve ™ Swell3 ¥C W Swelll Evaluation
" Sag1¥C ) ¥ SagZ Evaluation
™ Transient ¥A
[T Swelll ¥a W Swell2 Evaluation
—RNS [ Swelll ¥B [ Transient v& W Sag3 Evaluation
™ swelll ¥C I Transient ¥C WV Swell3 Evaluation
™ Sag2 vA " Transient IA B Grarie I
Buss! " Harmonic 1B
[ Sagz ve I Transient 1B ™ Harmonic IC
Trig " sagz vC ™ Transient IC " Harmonic YA
Trig: [T Swellz¥a [ Buss Triggert [~ Harmonic YB
I Swell? ¥B ™ Harmonic ¥C
— Wi I™ Buss Trigger2
[T Swell2 ¥C
Fre B srem ™ Buss Trigger 3
ag
™ Buss Trigger 4
Harm [T Sag3ve
™ Sag3 vC ™ Scheduled Event
Fr - ™ FrontPanel
Swell3 va
we W Remate Comm.
Wa
Cancel
VYersion File
I 7760  |C:\Program F||es‘tana|s+|=_w‘“appelgz‘ﬂ eler Files\¥ 7 760%s Durant.mdb
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i. RMS Captures: The number of unwanted captures can be
controlled/limited by controlling what causes a RMS capture.
The following screen shows a recommend set-up:
1. Captures can be done remotely using MAXcom or other
third party software.
2. Captures will be done when any of the Sag or Swell
evaluation trigger conditions is exceeded.

7 Mapper32
Global Fill Templates Help Exit
e A G e P e fi e et e ! E x|
B PQ_Events : Form |'-_||'E|fg|
[T sagl ¥a:
“y [ Swell3 vB ¥ Sagl Evaluation
I" Sag1ve ™ Swell3 ¥C W Swelll Evaluation
[ saglvyC i ¥ Sag2 Evaluation
™ Transient ¥A
[T Swelll ¥a W Swell2 Evaluation
—RNS [ Swelll ¥B [ Transient v& W Sag3 Evaluation
™ swelll ¥C I Transient ¥C V Swell3 E'_valuation
™ Sag2 vA " Transient IA B Grarie I
Buss! " Harmonic 1B
[T sag2ve ™ Transient IB ™ Harmonic IC
™ sagz ¥C ™ Transient IC " Harmonic YA
[T swell2va [ Buss Triggert [ Harmonic ¥YB
I Swell? ¥B ™ Harmonic ¥C
™ Buss Trigger2
[T Swell2 ¥C
I Buss Trigger 3
[T sag3va
r Sag3 VB ™ Buss Trigger 4
™ Sag3 vC r fcheduled Event
r r
Swell3 va -
we W Remate Comm.
wa
114 Cancel
VYersion File

I 7760  |C:\Program F||es‘tana|s+|=_w‘“appelgz‘ﬂ eler Files\¥ 7 760%s Durant.mdb
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ii. Harmonic Captures: The number of unwanted captures can be
controlled / limited by controlling what causes a Harmonic
capture. The following screen shows a recommend set-up:

1. Captures done from the front panel (buttons) of the meter
will not be saved in memory.

2. Captures can be done remotely using MAXcom or other
third party software.

3. Captures will be done when any of the Harmonic
evaluation trigger conditions is exceeded.

7 Mapper32

Global Fill Templates Help Exit
e A G e P e fi e et e ! E x|
B PQ_Events : Form |'-_||'E|fg|
[T sagl ¥a:
“y [ Swell3 vB [~ Sagl Evaluation
I" sag1ve ™ swell3 ¥C [~ Swelll Evaluation
™ sag1¥C ) [~ SagZ Evaluation
" Transient ¥A
[T Swelll ¥a ™ Swell2 Evaluation
—RNS [ Swelll ¥B [ Transient VB [ Sag3 Evaluation
™ swelll ¥C ™ Transient ¥C ™ Swell3 Evaluation
7 .
™ Sag2 vA " Transient IA & Grarimie
Buss! ¥ Harmonic 1B
[T sagz2ve ™ Transient 16 ¥ Harmonic IC
™ sagz ¥C ™ Transient IC W Harmonic YA
[T swell2va [ Buss Triggert ¥ Harmonic ¥YB
I Swell? ¥B W Harmonic ¥C
™ Buss Trigger2
[T Swellz ¥C
I Buss Trigger 3
[T sag3va
r Sag3 VB ™ Buss Trigger 4
™ Sag3 vC - fcheduled Event
r r
Swell3 ¥a -
e W Remaote Comm.
Wa
114 Cancel
VYersion File

I 7760  |C:\Program F||es“:ana|s+|=_vr‘ﬂappergztﬂ eler Files'\W/760% Durant.mdb
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iii. PQ Events (Sag and Swell) Captures: The number of unwanted
captures can be controlled / limited by controlling what causes a
Harmonic capture. The following screen shows a recommend
set-up:

1. Captures will be done when any of the Harmonic
evaluation trigger conditions is exceeded.

@Mapperﬂ
Global Fill Templates Help Exit

e L G| e e P e Fi e T e u E Bd

B PQ_Ewvents : Form

¥ sagl ¥a:
= IV Swell3 VB " sSagl Evaluation
¥ Sagl vB W swell3 ¥C [~ swelll Evaluation
¥ Sagl ¥C ) [~ SagZ Evaluation
™ Transient ¥A
V Swelll ¥a ™ Swell2 Evaluation
— ™ Transient ¥B =
RMS W Swelll ¥B [~ sag3 Evaluation
¥ Swelll ¥C I Transient ¥C [ Swell3 E'_valuatlon
W Gag2 ¥A " Transient IA I Harmenic [A
Buss| " Harmonic 1B
¥ Sagz ¥B ™ Transient IB ™ Harmonic IC
v sagz vC ™ Transient IC [ Harmonic ¥A
¥ Swell2 va [ Buss Triggert [ Harmonic ¥YB
¥ Swellz ¥B [ Harmonic ¥C
™ Buss Trigger2
V' Swell2 ¥C
I Buss Trigger 3
¥ sag3va
|— .
W Sag3 vB Buss Trigger 4
W Sag3 Ve [~ scheduled Event
™ FrontPanel
vV Swell3 va

" Remote Comm.

Cancel

VYersion File

I 7760  |C:\Program F||es“:ana|s+|=_vr‘ﬂappergztﬂ efer Files'\W /760% Durant.mdb
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3. Nominal Voltage
a. This value is used by the “Sag and Swell Analysis”. The values will be
based on the values the meter displays. If the meter display is using the
“VTR” you will enter primary values. If the meter is using scaled “VTR”
values then the thresholds will be scaled values. If the “VTR” is left at 1
then the values will be secondary values.

@Mapperﬂ
Global Fill Templates Help Exit

Land|s+ ‘ {c) 2002 i+ Gvr Ing
|Gyr - | Advanced_PQ : Form M=
5] 607 D N RESC
I

Resounces

@ Inputs First Level Sag & Swell |
PR Setu

" Constants P

" Totalizers g jgh/Low

" Calculations [Trang & Nominal_Voltage : Form ]

" Kompensations

" Rate Cales MNominal votage ber Comm.

" Data Block Summal 4 Modems

" Data Block Rates 5 .

Nominal System Yoltage: @
" Data Block Thresh illowances
(Lot pedPa__|
I-JgICS 0K Cancel | Help | ped PO

" Timers

£ Flip Flops ockout
bnfiguration

! eeze Setup
Select Input; Yoltage & Current Monitor
[1: KWH_RT [+ watthour Close
Help

VYersion File
I| 7760 |C:\nglam Files\Landis+Gyr\Mapper32\M eter Files\¥7760%: Durant. mdb
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4. Harmonic Analysis
a. The following values are also used by the “Distorted Monitor & Reports”.
i. Sample Intervals
i. Base Line Voltages
i. Base Line Current

iv. Max Harmonics
b. The Harmonic Limits are based on
i. Current — IEEE 519
ii. Voltage — BS EN 50160

@Mapperﬂ
Global Fill Templates Help Exit

B Harmonic_Evaluation : Form

| Gyr Sample Interval: ﬂ Evaluation Interval: |600 Total Evaluation Counter: |10

Phase A’ ¥olts:
Max Harmonic: [40 Harmonic Limits

THD Yiolation Threshold: |5

Max Harmonic: [40 Harmonic Limits

THD Yiolation Threshold: |5

Max Harmonic: [40 Harmonic Limits

THD ¥iolation Threshold: |5

Max Harmonic: 40 Harmonic Limits
5

TDD Yiolation Threshold: |

Max Harmonic: [40 Harmonic Limits
5

TDD Yiolation Threshold: |1

Max Harmonic: [40 Harmonic Limits J
-

¥
=]

Base Line ¥oltage:

THD ¥iolation Counter:

"
=1

A

Phase 'B' Yolts:

Base Line Yoltage:
THD ¥iolation Counter:

Phase 'C' Yolts:

Base Line ¥Yoltage:
THD ¥iolation Counter:

Phase "A" Amps:

Base Line ¥oltage:

TDD Yiolation Counter:

Phase 'B' Amps:

Base Line Yoltage:

TDD ¥iolation Counter:

Phase 'C' Amps:

Base Line Yoltage:

Yersion File
I| 7760 |C:\nglam Files\Landis+Gyr\Mapper32\Meter Files\¥7760%s Durant.mdb
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5. Sag and Swell Analysis

a. [Each of the Sag and Swell (Analysis) Level1-3 will be used to evaluate
every Sag or Swell.
i. Sag and Swell Level 1 have been set based on CEBMA/ITIC.
ii. Sag and Swell Level 2 have been set based on SEMI (Required)
iii. Sag and Swell Level 3 have been set based on SEMI (Suggested)

@Mapperﬂ
Global Fill Templates Help Exit

5| Extended_PowerQuality : Form

¥ Enable SagfSwell Curve Analysis Swell Levell | Swell Levelz | Swell Level3 -

Saq Levell | Sag Level2 | Sag Level3 |

owell Levell
¥ Enable Counter for Total ¥iolations: [0 Counter for ¥iolations Per billing Period: |51
Curvye Points:
Point No. Min. No.of Cycles Min. Deviation{in %)
1. 25

L

T
T T

10.

Cyclic Rate Reset Configuration:

Counter for Current ¥iolations: |52 Counter for Previous3 Yiolations: |55
Counter for Previousl ¥Yiolations: |53 Counter for Previousd ¥iolations: |56
Counter for Previous? ¥iolations: |54 Counter for Previous5 Yiolations: |57

Reset Period: [BENE i No.of Days: |0 Hour of Reset: [0

Change | oK

Yersion File

Help | ’j
7760 |[C-\Prog | — fr v

< >
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6. Voltage and Current Monitors and Harmonic History
a. Voltage Monitor
i. Interval (Evaluation): Must be a multiple of the “Sample Interval”
from the Harmonic Analysis set-up.
ii. Over Voltage Threshold: The percentage is calculated on the
“Base Line” from the Harmonic Analysis set-up.
iii. Under Voltage Threshold: The percentage is calculated on the
“Base Line” from the Harmonic Analysis set-up.
iv. Invalid Voltage Threshold: The percentage is calculated on the
“Base Line” from the Harmonic Analysis set-up. (66.67=40).
v. Itis suggested the default violation counters not be changed.
vi. The default report is set-up for a weekly report.

B VYoltage Current_Monitor : Form |:|@|X|
¥Yoltage Monitor: =]
Interval (Seconds): 600 Over¥oltage Threshold({%): ’5—
Under¥Yoltage Threshold({%): ’5— Invalid Yoltage Threshold{%): ’W
Overvoltage Yiolation Counters: Undervoltage Yiolation Counters:
Phase "A": | 101 Phase 'B": | 102 Phase 'C': | 103 Phase "A':| 104 Phase 'B:| 105 Phase 'C': | 106
Invalid Yoltage Yiolation Counters: Consecutive Yoltage Yiolation Counters:
Phase "A’: | 210 Phase 'B': | 211 Phase 'C': | 212 Phase "A": | 213 Phase 'B": | 214 Phase 'B": | 215

Counter for Total Yiolations:| 100 History Interval: |Weekly -| History Start Day: [Sunday ~| Start Time: | {20000 ap—=

Yoltage Distortion:

Interval (Seconds): 600 Individual Harmonic Threshold(%): [3 Total Harmonic Distortion Threshold(%): |5
Individual Harmonic Yiolation Counter: Total Harmonic Distortion Yiolation Counters:
Phase "A: | 111 Phase 'B": | 112 Phase 'C': | 113 Phase "A": | 114 Phase 'B": | 115 Phase 'C":| 116

Counter for Total ¥iolations: 110 History Interval: [Weekly | History Start Day: [Sunday «| stark Time: 12:00:00 A=

Current Distortion:

Interval (Seconds): zon  Individual Harmonic Threshold{%): [3 Total Harmonic Demand Threshold{%): [5
Individual Harmonic ¥iolation Counter: Total Demand Distortion ¥iolation Counters:
Phase "A":| 121 Phase 'B": | 122 Phase "'C": | 123 Phase "A": | 124 Phase 'B':| 125 Phase 'C':| 126

Counter for Total Yiolations: 120 History Interval: |Weekly - | History Start Day: |Sunday ~| Start Time: |q2.00.00 AM——
Harmonic History:

¥olt Harmonic History: Current Harmonic History:

History Interval: [Weskly - History Interval: [*eeky -
History Start Day: [Sunday - | Start Time: |12:00:00AM-T History Start Day:m_;[ Start Time: | 12:00:00 AH—=

Index A B C Index A B C
2. 131 142 153 2. [te4 [175 186
3 [132~ [143~ [t54 3. 165 176 187
1. [133 144 155 4. [1ee 177 [tea
5. [1z4 [14s— [156 5 167 175 189
7. 136 147 158 7. [tes [150~ o1
N - S R
°. 138 [149 160 9. 71 [tez [EEl
10. E=N = [ter 10. 172 183 194
1 140 151 162 L [t73~ 164 195

(24 ﬂ; <] r Inbos - Microsof,.. rﬁ L, rg Advanced PQ se... r_j-i

B Mapper32
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b. Voltage Distortion Monitor
i. Interval (Evaluation): Must be a multiple of the “Sample Interval”
from the Harmonic Analysis set-up.
ii. Individual Harmonic Thresholds: The percentage is calculated on
the “Base Line” from the Harmonic Analysis set-up.
iii. Total Harmonic Distortion Threshold: The percentage is calculated
on the “Base Line” from the Harmonic Analysis set-up.
iv. Itis suggested the default violation counters not be changed.
v. The default report is set-up for a weekly report.
c. Current Distortion Monitor
I. Interval (Evaluation): Must be a multiple of the “Sample Interval”
from the Harmonic Analysis set-up.
ii. Individual Harmonic Thresholds: The percentage is calculated on
the “Base Line” from the Harmonic Analysis set-up.
iii. Total Harmonic Demand Threshold: The percentage is calculated
on the “Base Line” from the Harmonic Analysis set-up.
iv. Itis suggested the default violation counters not be changed.
v. The default report is set-up for a weekly report.
d. Harmonic History
I. Itis suggested the default violation counters not be changed.
ii. The default report is set-up for a weekly report.

11.03.1 Form 36 Meters
Understanding Form 6 and 36 Meters

The forms 6 and 36 meters are known as “Z” coil meters and 2 ' element meters. The
meter was used where saving the cost of the third PT out-weights the need for accuracy.
In the electro-mechanical meter there are two potential coils and four current coils (2 of
the current coils are used by the “B” phase current circuit). The results in a three phase
circuit at unity power fact is W= (Wa = (Va x la) + (Wb=(Va x Ib x .5) +(Vc x Ib x .5)) +
(Wce= (Vc x Ic))). The reason for the one half (0.5) in the “B” phase calculation is the
current and the voltages are displaced by 60 degrees. The 60 degrees displacement is
only present in a three phase circuit and watts will equal Volts x Amps x 3 x PF.
However when testing or running the meter single phase (series), the 60 degree
displacement is not present causing all of the voltages and currents to be in phase,
therefore watts will equal Volts x Amps x 4 x PF. When you applied 120 volts and 5
amps with the meter connected 3-phase the meter would read 1800 watts or 1.8 Kw,
however if the same meter was connect series (single-phase) the meter would register
2400 watts or 2.4 Kw. This is why with the same load applies you will get a deferent
percentage depending on the how you run the test (single or three phase). This will cause
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your full load test point (watts) to be different in single and 3-phase testing with the same
load applied.

Understanding the Form 36 Elite Meters

The form 36 meter is call a “Z” coil meters or a 2 4 element meters. The meter is used
where saving the cost of the third PT out-weights the need for accuracy. In the Elite
meter there are two potential coils and three current coils. However the Elite meter does a
vector calculation to arrive at a “B” phase voltage. The results in a three phase circuit at
unity power fact is W= (Wa = (Va x la) + (Wb = (Vb x Ib) + (Wc = (Vc x Ic))). The
watts will equal Volts x Amps x 3 x PF in a 3-phase circuit. However when testing or
running the meter single phase (series), the 120 degree displacement between the
voltages go to zero degrees, they are all in phase with each other. This will cause the “B”
phase voltage calculation to be equal to the sum of “A” and “B” phase voltages.
Therefore with 2-times the voltage on “B” phase the watts will still equal Volts x Amps x
4 x PF. Therefore if you applied 120 volts and 5 amps with the meter connected 3-phase
the meter would read 1800 watts or 1.8 Kw, however if the same meter was connect
series (single-phase) the meter would register 2400 watts or 2.4 Kw. This is why with the
same load applies you will get a deferent percentage depending on the how you run the
test (single or three phase). This will cause your full load test point (watts) to be different
in single and 3-phase testing with the same load applied.

Understanding TLC in Form 6 and 36 Meters

Power transformer losses are calculated based on the phase voltages and phase currents
in the meters. The losses are then compared to the measured power to arrive at the
percent losses. Therefore the voltage, current and power measurements will all play a
part in controlling the percent losses. When the measured voltages and the currents in the
meter are the same for both single or 3-phase testing, the losses will be the same in both
tests (lets say the looses are 10). The next question is, does the power measurement in
both single and 3-phase testing with the same load applied, provide the same results.
Based on the information above we know in a form 6 or 36 meter the results for power
(watts) will be different between single and 3-phase testing. Using the power numbers
(Watts) from the above, when the meter is tested 3-phase the percent losses will be
10/1800 or 0.55 %. If the meter is tested series (single phase) the percent losses will be
10/2400 or 0.416 %. This is the reasons for a 3-phase and single phase TLC test sheet.

Understanding TLC in Form 36 Elite Meters

Power transformer losses are calculated based on the phase voltages and phase currents
in the meters. The losses are then compared to the measured power to arrive at the
percent losses. Therefore the voltage, current and power measurements will all play a
part in controlling the percent losses. Because the voltages the values will not be the
same in the Elite meter when testing single and 3-phase, the losses will not be the same in
both tests. This is because when testing or running the meter single phase (series), the
120 degree displacement between the voltages go to zero degrees, they are all in phase
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with each other. This will cause the “B” phase voltage calculation to be equal to the sum
of “A” and “B” phase voltages (double the value in 3-phase). With double the voltage on
“B” phase the total “Iron” losses in series testing will be double the value in three phase
testing. Based on this information (lets say the losses are 10 for 3-phase and 12 for single
phase tests). The next question is does the power measurement in both single and 3-phase
testing with the same load applied provide the same results. Based on the information
above we know in a form 6 or 36 meter the results for power (watts) will be different
between single and 3-phase testing. Using the numbers from the above when the meter is
tested 3-phase the percent losses will be 10/1800 or 0.55 %. When the Elite meter is
series tested because of the vector calculation for “B” voltage the percent losses will be
12/2400 or 0.50 %. This is the reasons for a 3-phase and single phase TLC test sheet.

Entering TLC Data into the Elite Meter

Transformer loss information is entered into the meter using MAXcom. MAXcom will
take the information and calculate the copper and iron values that the needs and loads
them into the Elite meter. The information can be provided to MAXcom using
“Transformer Loss Calculations” (information from the transformer data sheet) which is
recommended or using “Transformer Loss Coefficients” (percent losses) which requires
the percentages to be base on 3-phase test results, NOTE single results.

11.04.1 DNP Over-IP Set-up
I used the following process to set-up DNP over Ethernet.

Stepl.
a. Run mapper32

b. Make a file (I used Meter File as a template.
c. Select; Program from the menu
a. Displays
i. Select; Port IP-1
1. Select the items to be sent to the DNP RTU running in the
meter. This example has 14 items. Three voltages Scaled
by 10), three currents (scaled by 100), Kw (scaled by 10),
Kvar (scaled by 10), Kva Power Factor (scaled by 100),
Kwh Delivered (scaled by 10), Kvarh Delivered (scaled by
10), Kvarh Received (scaled by 10) and Kwh Received
(scaled by 10).
2. Click on ports (see next page)
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& [7760] Display Build Lists

Master Display Choices

Port IP-1

Landis (c = & Present Data PR A PHASE VOLTS - VLIS 0K
+ (8 Demand — | BPHASE VOLTS -VLTS
‘GYF Al & Honh C PHASE VOLTS - VLTS
w. e APHASE AMPS - AMPS M
51 DELIVERED HAH - Kk B PHASE AMPS - AMPS
[ RECEWED KWH - HiWH C PHASE AMPS - AMPS o
[ COMP. DEL. KWH - KWH +§- EVWAR - lerAH e
- .
[ COMP.REC. KWWH - kv | VA VA
= @ Hvern POWER FACTOR - FF
[3 DELIVERED KWARH - KVRH DELIVERED KWH - K'WH
[l RECEIED KVARH - KVRH DELIVERED K¥ARH - KYRH Order by
A RECEIVED KVARH - KVRH  Selecti
[E COMP. DEL. KYARH - KYRH RECEIVED KWH CKwH election
_ B COMP.REC. K¥ARH - K¥RH v MND OF LIST! ﬂ & List
List Selection ist Properties
340f 255 (~ Customer 0 B Edit
45 of 255 ¢ Utility Top Line

22 0f 255 ¢ Test

0of 100 ~ Port R5232-1
Dof100 ¢ Port Cunent Loop
0of 100 ~ Port R5232-2

14 of 100 ~ Port R5232-3

22 of 1000 ¢~ Port R5232-4

14 of 100 & PortIP-1

99 of 255  Unique Displays

Ports

|4 PHASE VOLTS

Unit of Measure

Decimal Places

771

Number of Digits

[£4

|~
[
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3. This screen will allow you to select DNP level 2 and
configure the DNP set-up. After completing you set-up
return to the program screen and select ports.

#|[7760] Display Build Lists =[5!

Master Display Choices Port IP-1

Landis,_ o 5 : S DumcCumITE nTe o
|Gy . et

B o Mods

S 5 ) LA DN 1 00C _ DHPS Level2 Protocol - Help

& @ wver Display Lists
[ o -1 Di i
™ Include RS232-1 Display List Dider by
Bo ™ Include Current Loop Display List € Selection

_Bcd  Binary Input List = & List

List Selection ™ Include Enor Status

[34 of 255 = Edit
eSS I Include Status Inputs E Q
45 of 255
0 of 100 Analog Data E
0 of 100 16 Bits ~ 32bits Default Size
0 of 100
14 of 100 Entended Confiourati
oD xtended Configuration
14 of 100
99 of 255 Unique Displays

e m__an__a oa

oK Cancel Help

[£4
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BE Mapper32

Check all of the ports and make sure only one port has been
configured for DNP. In this example only the IP port has

been configured as a DNP port.
Return to the program screen.

E =&

Landis
‘Gy-l"—

(c) 2002-2009 Landis+Gyr Inc.
All Rights Reserved.

-~

Version File

<

B [7760] PORT CONFIGURATION X

Port Mode
[P-1 [Table 80) E 0x000C - DNP3 Level2 Protocol 3|
Display Lists 1

I™ Include R5232-1 Display List

" Include Current Loop Display List
Binary Input List

" Include Emor Status

" Include Status Inputs

™ Include Relay Status
Analog Data

16 Bits ' 32 bits Default Size

e mo.ano_a

Extended Configuration oK Cancel

Help
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6. Select Ethernet Configuration and configure the IP
Address, Mask, gateway and port (this information will be
provided by your IT department). You can enter or change
this information when programming the meter within
MAXcom.

7. Save as “tbf” file.

B Mapper32 [SEE]

File Design Program Configuration Execute Help

Landi5+ [BF! = Ethernet Configuration : Form EHE\E\
‘ Gyr AllR Ethernet Configuration

[ Enable Ethernet Configuration

IP Address: [19.12.35 Gateway Address: [10.1.2.1]
Subnet Mask: [55.255.255.0 TP Port:  [1D001

[~ Enable Ethernet Dial-out

Target Address: [0.0.0.0 Targetpor:p
Retry Mode: |Disable Dialout -
Retry Seconds: |0 Number of Retries:|0

oK Cancel Help

Version File
F760 |E:\Prﬂglam Files\L andis+Gpr\M apper32\Meter Files\¥7760\DNP over IP.mdh
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Step2.
a. Run MAXcom

b. Go to the “Program” Mode
c. Edit “Program Profile”
a. Download List should include
i. All RS232 ports
ii. Ethernet Configuration
iii. Protocol over IP
iv. Return to Program Mode screen
d. Connect to meter Optically or RS232
e. Select Program Meter.

A B[]
B 28|z @65/ 6] < |\ 5| O = 2|

08:27:12 Bend Table 31 complete j
Optical 08:27:13 Send Tahle 32 complete
Comm Mode: RS232 DIRECT 082715 Send Tahle 33 complete
Direct Port: COMib 1 08:27:17 Send Tahle 35 complete
Direct Baud: 98600 08:27:19 Send Table 37 complete

MAP/TBF Path: CiProgram FilesiLa | 02:27:21 Send Tahle 41 complete

Download List 02:27:22 Send Table 47 g
UnitIDs 08:27:23 Send Table 50 REGELEL N

TransformenScaling Factars 08:27:25 Send Tahle 51 .

RS232-1 Control Data 08:27:27 Send Table 52 | Pragram Config  Download List I

RS5232-2 Control Data 08:27:28 Send Tahle 55

R5332-3 Control Data 0827:30 Send Table 55 | | MeterDewnload EditLit

RS232-4 Control Data 02:27:31 Send Tahle 58 Uit ID's

Ethernet Contral Data 08:27:33 Send Tahle 59 3 Peer Communication
Pratacol Over IF1 Confrol Data | 0B.27.35 Senc Table B4 ULERE TS i el

S ties Customer Storage Ke Yalues

Aux Input Ke Values

-

-
08:27:36 Send Table 73

-

Input Ke Values I Buss Fiters
r
r
2

08:27:37 Send Tahle 74
08:27:39 Send Tahle 75
08:27:40 Send Tahle 76
08:27:41 Send Tahle 77
08:27:42 Send Tahle 80
0&:27:43 Send Table 81
08:27:45 Send Tahle 82
08:27:46 Send Tahle 83
08:27:53 Send Tahle 84
082756 Send Tahle B4
08:27:57 Send Tahle 86
0&:27:59 Send Table 87
08:28:00 Send Tahle 83
0&:28:01 Send Tahle 89

Instrument Transformer Conection

Output Ke Yalues

Battery Installation and Use
Answer Configuration

Dial Back Telephone Mumbers
Change Passward in Meter I 52324 Control Dats

Extemal Modem Configuration
Change Customer Password in Meter
R5232-3 Control Data

Transfarmer Loss Calculations Sag Swell Contrall
Transformer Loss Coefficients
Power Quality Manitaring
R5232-1 Control Data

R5232-2 Cortrol Data

Sag Swell Contral?
Sag Swell Contral3

-
-

-

I waveform Capture
I Display Menu Lockout
v

08:28:03 Send Tahle 94 Enalag OutpLts
08:28:04 Send Table 95 LG Disgnostics Ethemet Configuration
0::28:06 Send Table 87 -

Encoders Wiolation Courters

02:28:07 Send Table 89
02:28:08 Send Table 101
02:22:11 Send Table 10
082813 Send Tahle 10
08:28:53 Send Tahle 12
08:28:53 Send Clear Dal
08:28:54 Send Clear Sta
08:28:55 SetTime: Marc|
02:28:56 Send Table 1 ¢

08:28:58 Send Gel Time e Caycel I
08:28:58 Unit Time. -
08:28:58 Adjust Unit Time by 0 seconds
08:28:58 Send Get Time Command

02:28:59 Unit Time: March 26, 2009 02:28.52
08:28:59 Send Get Time Command

08:28:59 Unit Time: March 26, 2009 08:28:58
08:30:07 Send Table 105 complete

08:30:07 Sending Delete Event Command
08:30:08 Send Begin Record Cammand
08:30:08 Send Save Configuration Command
08:30:08 Program Meter Complete

Advanced Power Qualiy
Harmanic Evalustion Contral
IRIG B/Freeze Data Control
Constants

Current and Yaoltage Monitor Control
¥ Protecol Ower IP1 Control Data

o P M W e w3 e S e e e M M o M B <

]

For Help, press F1 Idle UM
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a. You will get to review the RS232 Ports (None of the ports should be
set at DNP).

5| &7 2

oo | O] | 2 e

Optical
Comm Mode:
Direct Port:  COMM 1
Direct Baud: 9600
MAP/TBF Path: C:\Program Files\La
Download List

UnitIDs

TransformenScaling Factors

R5232-1 Control Data

RS5232-2 Control Data

RB8232-3 Gontrol Data

R3232-4 Control Data

Ethetnet Contral Data

Protocol Over IP1 Control Data

RE232 DIRECT

For Help, press F1

082713
082714
082717
0&:27:19
0&:27:21
08:27.22
08:27:23
082725
08:27:27
0&:27:28
0&:27:30
[ik:Hebuch |
08:27:33
08:27:35
08:27:36
0&:27:37
0=:27:39
08:27:40
08274
08:27:42
08:27:43
08:27:45
08:27.46
082753
082756
0&:27:57
0&:27:59
0&:28:00
Da:ze:01
082803
082804
082805
O&:2&:07
O&:28:08
[iE:He:
082813
08:28:53
082853
0&:28:54
D&:28:54
082856
082858
0&:28:58
O&:28:58
O&:28:58
D&:28:59
082859
082859
0&:30:07
083007
083008
08:30:08
08:30:08
09:38:33

Send Table 32 complete
Send Table 33 complete
Send Tahle 35 complete
Send Tahle 37 complete
Send Tahle 41 complete
Send Tahle 47 complete
Send Table 50 complete
Send Table 51 complete
Send Tahle 52 complete
Send Tahle 559 complete
Send Tahle 56 complete
Send Tahle 58 complete
Send Table 59 complete
Send Table 84 complete
Send Tahle 73 complete
Send Tahle 74 complete
Send Tahle 749 complete

Send Tahle 76 complete
Send Table 77 complete

Look in: | I3 TBF

Send Table 80 complete
Send Tahle 81 complete
Send Tahle 82 complete
Send Tahle 83 complete
Send Table 84 complete
Send Table 85 complete
Send Tahle 86 complete
Send Tahle 87 complete
Send Tahle 88 complete <

%] 2735 tF

|]60 rinter Parts.thF
[]60_omp_1p.thE
[]60_Printer_port 1_z.tbF
[¥]60_Printer_port 2.tbF
|#]0001000.78F

|5) 2737 tbF
|B)27am.thf
BEST
2746, tbF
BES
BEST

Send Tahle 89 complete
Send Table 94 complete
Send Table 95 complete
Send Tahle 87 complete
Send Tahle 39 complete
Send Tahle 100 complete
Send Tahle 101

File name:

Files of type.

Open

‘ DowrLoad Files [ MAP:". TBF]

[~ Open as read-only

L|: r EEEEEE

| Cancel

Send Table 103 complete

Send Table 126 complete

Send Clear Data Command

Send Clear Status Command
SetTime: March 26, 2009 08:28:95
Send Tahle 1 complete

Send Get Time Command

Unit Time: March 28, 2009 08:28:58
Adjust Unit Time by 0 seconds
Send Get Time Command

Unit Time: March 26, 2009 08:28.58
Send Get Time Command

Unit Time: March 28, 2009 08:28:58
Send Tahle 105 complete

Sending Delete Event Command
Send Begin Record Command
Send Save Configuration Command
Program Meter Complete

** Download Program ™

Download Program

<]
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a. You will get to review the RS232 Ports (None of the ports should be
set at DNP).
b. You will get to review/change the Ethernet configuration.

.. MAXCOM - Program Mode - Optical.Q4C =13
Fle Mods Meter Recorder WView Help
] = - || 288
B 26 (7] SO0 ] |68 | 5| @) = 2]
PROGRAM MODE 02:24:05 ** Download Prograrm = 1=
Ethernet Configuration
Ethermeat Configuration
1P Address: |ITNIEES Gateway Address; |101-21
Subret Mask. |255.255.255.0 Port #: {10001
Ethernet Dialout 5 etup:
™ Enable Ethemet Dialout
1P Address |DDDD Port # |D
Fetry Mode: | Disable Dialaut =
Murnber of Retries : |0
Seconds between Retries : [
< Back I Mext I Cancel Help
For Help, press F1 |Download Program (77603 DMP OVER IP.TEF | UM |
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c. You will get to review/change the Ethernet configuration.
d. MAXcom will then complete the programming of the meter.

oo P 2| O] & 2|

Optical
Comm Mode:
Direct Port:  COWM 1
Direct Baud: 9600
MAP/TBF Path: C\Program Files\La
Download List

UnitIDs

TransformenScaling Factors

RS232-1 Control Data

RS5232-2 Control Data

RS5232-3 Cantrol Data

R3232-4 Control Data

Ethetnet Contral Data

Protacol Ower IP1 Control Data

RE232 DIRECT

For Help, press F1

08:2713
082714
082717
082719
0&:27:21
08:27:22
08:27.23
082725
08:27:27
0&:27:28
0&:27:30
02731
08:27:33
08:27:35
08:27:36
0&:27:37
08:27:39
0=:27:40
08274
08:27:42
08:27:43
08:27:45
08:27:46
08:27:53
082756
082757
0&:27:59
0&:28:00
O&:2&:01
D&:28:03
082804
0&:268:05
O&:2&:07
O&:28:08
O&:2e11
082813
082853
0&:28:53
0&:28:54
0828155
022856
082858
082858
082858
O&:28:58
082859
082859
082859
08:30:07
0&:30:07
083008
083008
08:30:08
09:38:33

Send Tahle 32 complete

Send Table 33 complete

Send Tahlg 2

Bend Tab| :
Send Tab) Port Configuration
Send Taby
Send Taby
Send Tah|
Send Tab|
Send Taby
Send Taby
Send Taby
Send Tah|
Send Tah|
Send Taby
Send Taby
Send Taby
Send Taby
Send Tah|
Send Tah|
Send Taby
Send Taby
Send Taby
Send Taby
Send Tah|
Send Tah|
Bend Taby
Send Taby
Send Taby
Send Taby
Send Tah|
Send Tab|
Send Taby
Send Taby
Send Taby

Include Display Lists:

Default Counter Size:

Default Analog Size:

DNP Transmit Timeout Resats:

Analog Reporting Deadband (percent):
RTS-on to Transmit delay (10 msec units)

[ Circular Event Buffers
I Do not Change Meter Time
[ Data-Link Retries (fixed at 2]

I” Unsolicited Responzses

Unsolicited Aesponse Timeout (seconds]:

Device Addiess:

Mode: | [12) DNF Level2

BaudRais [115200 x|
0]

Host Address: |0

7 Table30 [ Table 31
16bit & 32bit
 16bit & 32bit

Mo Resets -
i}
21

" Coliision Detection/évoidance On ™ Callsion Detection/éwoidance Off © RS232 3Wie

I~ Use Legacy Diats Point Assignments:

I DatarLink Confimations
¥ Uss Tabls 50

Unsolicited Responss Retry:

Send Tah| #
Send Tah|
Send Cle
Send Cle
Set Time:
Send Taby
Send Get
Unit Time|
Adjust Un|
Send Get|
Unit Timey
Send Get|

LN

Dizplay

| Siale Factor |

1>

APHASE WOLTS
E PHASE WOLTS
C PHASE WOLTS
A PHASE AMPS
B PHASE 4MPS

10.000000

10.000000

10.000000

100.000000

100.000000 L)

Cancel

< Back Nest >

I Ignore DN $et Time Commands

Edit Scale
Factors

Help

Unit Time: March 28, 2009 08:28:58
Send Table 105 complete

Sending Delete Event Command
Send Begin Record Command
Send Save Configuration Command
Program Meter Complete

** Download Program ™

Download Program [(7760) DNP OVER 1P TEF

UM

L4
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Step 3.
a. Run ASE2000 test set

b. Select protocol (DNP 3.0 (LAN/WAN))

ASE2000 Communication Test Set ike1_IP.mon <DNP 3.0 (LANJWAN)>

Fle Edt WView Window Properties Help
i

Al = e U

‘£ Line Monitor

nfirm) [DIR:1,F.

OB C4 01 00 64 0D 44 EL
co

co o1

3C 01 06 FF 50

nfirm)

[DIR:0, PRM:1,F!
4C 44 54 00 O1 00 6F 24

c1

co 81 80 00

14 05 00 00 O3

0C 00 00 00 00 00 F7 B9 00 00 OO 0O 00 Of
1E 03 00 00 08

93 DE 95 04 OO0 0D 53 04 00 00 92 04 00 Of
07 00 00 00 31 55 40 OO0 00 00 62 00 00 Of

140

AT

Cancel

Modbus/ASCll
Modbus/RTU
Modbus/TCP

= Exchange List

Exchange Mame Souree ~l
B Reset Link D 20 1 100 I

B Reset User o 20 1 100

B Test o 20 1 100 =
A Link Status o 20 1 100

[ERBinary Input D 20 1 100 ||
[EREinary Input Change D 2.0 1 100

[ERBinary Input (Changes &:C... D zo 1 100

[ Binary Output Status D 20 1 100

[ Binary Counter D 20 1 100

[FFrozen Counter D 2.0 1 100

(FEinary Counter Change D 2.0 1 100

[#Frozen Counter Change D 20 1 100

B analog nput D 2.0 1 100

E3Frozen Analog Input D 2.0 1 100

B analng change Evert D 20 1 100

BAFrozen Analog Event D 20 1 100

BB analog output status D zo 1 100

B class 0 pata D 2.0 1 100

ESciss 17213 Dt D 20 1 100 3

Exchange List[ B Line Monito

Ready Totol PN PR ok RN PO riorso O ror NN GO s-c I GO
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c. Edit “Properties” as needed.
a. “Protocol-specific”
I. Host (Set meter IP and port)

Fie Edt Yiew Window Properties Help

1 —

DEEE | sBe 1888333

£ Line Monitor

ta Link He

0o 00 oo oo 00 of

00 00 92 04 00 O

oo 00 62 00 00 oOf

Exchange Defaulls | Message Time | Force Enors | DNP 30 Host |

Client Connection Properti

Connection Type
* Sheam

tot 101235 J
Pot [10001 _';l

" Datagram

B Exchange List

Exchange Mame Source ~|
o : 100
o 20 1 100
o 20 1 100 E
% Link Status D 2.0 1 100
[ Binary Input D 2.0 1 100 | |
|8 Binary Input Changs D 2.0 1 100
[ Binary Input (Changes &C... D 20 1 100
[ Binary Output Status o 20 1 100
[ ginary Counter D 2.0 1 100
[ Frozen Counter D 2.0 1 100
[Fginary Counter Change D 2.0 1 100
[ Frozen Counter Change D 2.0 1 100
84 analog Tnput D 2.0 1 100
A Frozen Analog Input D 2.0 1 100
@Ana\ug Change Ewent D 2.0 1 100
@szen Analog Event o 2.0 1 100
[ tinalog Output Status o 20 1 100
D 1
gtlass 1/2j3 Data D 1 8

E Exchange Lislli‘_ﬂ Line Manitar

Ready Total

o FH WO o rso GO Por [EDN OO =-c GO OO
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d. Class 0 Read.
i. Data returned.

%| ASE2000 Communication Test Set - mike1_IP.mon <DNP 3.0 (LAN/WAN)>

Fle Edit View Window FProperties Help

NEHE |t 20 08REEE

. Line Monitor
——> 05 64 : 0 a request Da ' r o Confirm) [DIR:1,PRH:1,FCV:D
OB C4 01 00 &4 00 44 EA
co
o 01
3C 01 06 FF 50
<-— 05 64 0 s User Data (Mo Confirm) [DIR:0,PRM:1,FCV:D
4C 44 64 00 01 00 6F 24
cl
C0 81 50 00

14 05 00 00 03
0C 00 00 00 00 00 F7 B9 00 00 0O OO OO0 O
1E 03 00 00 09
23 DE 59 04 00 00 93 04 00 00 22 04 00 O
07 00 00 00 31 55 40 00 00 00 &2 OO OO0 Of

B Exchange List

Exchange Mame Flags Freq | Dest | Source A
Reset Link D 2.0 1 100
Reset Liser D 20 1 100
Test ] 2.0 1 100 =
Link Status ] 2.0 1 100
[ Einary Input D 2.0 1 100 L |
I8 Binary Input Change D 2.0 1 100
A8 Binary Input (Changes & C... D 20 1 100

Binary Cutput Status D 2.0 1 100
ﬁﬂmary Counker o 2.0 1 100
[ rrozen Counter D 2.0 1 100
B sinary Counter Change D 2.0 1 100
B Frozen Courter Change D 2.0 1 100
|83 analog Tnput D 2.0 1 100
B3 Frozen Analog Input D 2.0 1 100
|5 analog Change Event D 2.0 1 100
B4 Frozen Analog Event D 2.0 1 100
B8 finalag Output Status o 20 1 100

Class 0 Data D 2.0 1
B Class 1/213 Data o 20 1 100 3

Exchange List| B Line Monitor

Ready Total ot TR PR noRsp N Por NN OO sec NN O

11.05.1 Programming The Elite Meter

ProgrammingThe MAXsys Elite Meter

Requirements:
1. A meter file (tbf) for programming the meter.
a. The “tbf” contains the controls tables which enable and set-up the
functions that the meter is to perform.
2. Communications software (MAXcom) for loading the meter file (tbf) into the
meter.
a. MAXcom will download the meter program and allow the user to change
any of the site specific values.
3. Optical probe (or RS232 cable) for connecting between the meter and the
computer. Note: RS232-1 will require a null modem.
4. Computer
a. The computer that will run the MAXcom software.
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1. Load (install) the MAXcom software onto the computer that will be used to
program the meter.
a. Should be a Windows XP or 2000 system.
2. Have the meter powered up.

Process:

1. Run MAXcom

2. Be sure you are in the program mode not the data collection mode. You can
switch by clicking on the first icon on the left side of the tool bar.

3. Set-up the communications parameters.

a. Open the “program profile”, this is the 4™ ion from the left (paper with a

pencil).

Program Profile

Frogiam Confia | Download List |

— Program Settingz

Dezcription

Optical Probe

Communication Mode

Optical/Direct Port

Optical j
Optical/Direct Port Baud Rate I 600 7 I

Socket Timeout Milliseconds ||:|

Configure |

Comim Retries |5

MAP/TEBF File Path

|C:'\F'ru:ugram FilestLandiz+ Gy apper32hTH Browse
Madem

|28.8 [rata Fax bodem ﬂ

™ Modem Control Status

Ok, I Cancel |

Help

b. Set-up the program configuration tab first.

Description: Information Only

Communication Mode: This how you will be communicating to
the meter. Remember the meter must be programmed to
communicate on the same port as MAXcom.
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iv.

V.
Vi.

Vil.

Baud Rate: This is the speed you will be communicating to the
meter. Optical is always 9600 baud.

Port: This is the computer port that the optical cable will be
connected for communicating to the meter.

Retries: This field should no be set to less than five (5).

Path: This is the path to the location of the “tbf” files you will be
using, when programming the meters.

Modems: Use the windows set-up as a starting default.

c. Set-up the download tab next. This is where you will choose what you will
set (change) when you program the meter, normally site specific.

Program Profile

Program Config  Download List |

21X

r— Meter Download Edit List

[v Unit IDs

[ Storage Ke Walues
[ &g Input Ke values
[ Input Ke Walues

[ Output ke Values

¥ Transtommer/5 caling Factars

[ Peer Communication
[~ Customer Storage Ke Walues

™ Instument Transformer Comection

" Buss Filters

[~ Battery Installation and Use
™ Answer Configuration

[~ Dial Back Telephone Numbers
[T Change Password in Meter

[ Transfarmer Loss Calculations:
[ Transtarmer Loss Coefficients

[~ Extemal Maodem Configuration

[~ Change Customer Password in Meter

[ Power Quality Maritaring
™ R%2321 Contral Data
¥ R5232-2 Control Data
[~ Analog Outputs

[T LG Diagnostics

[” Encoders

[ tulti-Lewel TLEMLLE from Transformer Data Shest

o]

Cancel | Help |

d. This tab gives the customer a list of items that changed (edited) at the time
the meter is being programmed. The customer will only be prompted for
the checked items. The unchecked items will be loaded with the program
(tbf) defaults. The example shows the most common items that are
checked.

IDs: Each meter needs it own unique 7 digit number. The number
can be any Hex value. The number is used when connecting to the
meter and for data collection. If you do not have numbering plan
and do not care what the number is, | would suggest you use the
last 7 digits of the meter number.

Transformer/Scale factors: This is where you will enter
Transformer ratio (CTR x VTR) and scale factor as well as VT and
CT factors. The “Transformer Ratio” and “Scale Factor” will only
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affect the power values (Kwh, Kw, Kvarh, Kvar, Kvah Kva). The
“Transformer Ratio” and “Scale Factor” affect all of the power
values in the meter (Displays, Recorders and Output Relays). The
“VT” and “CT” ratios only affect all voltage and current values in
the meter except the vector information which is always secondary
values.

iii. RS-232 control data: This will allow you to set to change the baud
rate or port configuration within the protocol. If the port is
configured for DNP or MODBUS the user can change address and
other items depending on the protocol.

iv. After you complete checking the items, click “OK”

4. You can now program the meter.
a. Connect the computer to the meter.
b. Select, program meter this is the fifth icon from the left. You will then see
the following screen.

2l x|
Loak ir: Ia TEF j = ck E-
2735.thf 2] 2751.tbf
2737.thf 2752.thf
2738.thF 2753, thf
2741t =] 2755 th
2746, thF Z] a701.thf
2747.tbf 4754.thf
a | 2
File name: | Open I
Files af type: IDDwnLDad Files [*MAP:=TEF) j Cancel |
[~ Open as read-only
A

c. Select the file you wish to use in programming the meter and click “open”.
You will then get the following screens.
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This screen is for setting the IDs. Only Unit ID 1 is required. The rest are for

information only unless you are using the second data recorder and then ID 2 will
become the ID for the second recorder.

Identification

x|

Unit [ dentification

Lnit 101

Urit D 2 [ooooaoooo0n
Customer ID IW
File I W

UritID 3 |1n—

< Back I MNext » I Cancel | Help |

This is used to set the transformer factors. The first two
(2) values effect power answers (Kwh/Kw, Kvarh/Kvar,
Kvah/Kva. The last two only affect voltage and/or current.

Transformer Scale Factors

21

Transformer Scale Factars

Tranzformer Ratio I

Transformer Scale Factor |1—
Per Phaze Vaoltage Scale Factor [PT) I'I—
Per Phaze Current Scale Factor [CT) I‘I—

< Back I Mewt » I Cancel Help
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This is where the user can change the MODBUS address. Please note that
MODBUS will only allow the baud rate and the 1D to be edited at the time of

programming. All other changes will need to be made in the program
development software (Mapper32).

Port Configuration 211

R5232-2 Port Configuration

Maode I[‘I1]ModBus Protocal

Baud Rate 13200

Protocol Cornverter (D |1

< Back I Finish I Cancel | Help |

This is the last screen you will see before the MAXcom

Connects to the meter and starts programming. Click “OK”

If the time is correct and the computer’s time is running on daylight savings time,
if so check the box and Maxcom will shift the time in the meter by one hour.

Current Date and Time correct? ed |

|Mun,m 30 2006 j

|1n:45;2? j

[T Daylight Savings Time in Effect

k. I Cancel
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d. You will get the following screen. Click “OK” and the MAXcom will
connect to the meter. If you are reprogramming a meter which has a
password, you will need to enter the correct password.

21
Cornm hode: I Standalone j
Connected to: I'I 2340867
Password 0000 30303030

k. I Cancel

e. You will get a warning, telling you that if you continue the will put the
meter into idle mode and a new begin record time will be set. Click “OK”
and the meter will be programmed.

f. The program will report back when the meter has been programmed.

11.06.1 Power Flow and Naming Conventions

Introduction

In 1982 Raymond “Ray” Stevens published a paper “Power Flow Direction Definitions
for Metering of Bi-directional Power”. This paper helped reduce the confusion in the
terminology associated with the naming of power quantities based on the direction of
active and reactive power flow. The paper did not address leading and lagging current
and Power factor. The illustration below came from the paper and has been adopted as a
standard and is used in the Handbook for Electricity Metering.

Over the last 24 years we have all used and continue to use the same terms (words) when
we are talking about bi-directional power flow. However over this period of time, we
have made up some new terms and continue to have issues with some old terms “lead and
lag”. The big issue is that when two people are using the same terms they do not mean
the same things. The intent of this paper is to help us not only say the same thing but to
mean the same thing.
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In using the above illustration to base the definition of power and the direction of the
power flow, it is important that after the source and load have been defined for the
metering point they can not be changed because active power flow changes direction.

Active Power (True Power): Watts

When the Active Power (Watts) flow from the “SOURCE” through the metering point
and into the “LOAD” we say the Active Power (Watts) are being DELIVERED.
Therefore when the Active Power is being supplied by the “SOURCE” into the load it
will be referred to as Delivered Power (Watts) and has a positive sign.
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When the Active Power (Watts) flow from the “LOAD” through the metering point and
into the “SOURCE” we say the Active Power (Watts) are being RECEIVED. Therefore
when the Active Power is being supplied by the “LOAD” into the source it will be
referred to as Received Power (Watts) and has a negative sign.

Note: The Active Power is always on the x axis and does not fall into any of the four
quadrants. Active power does not lead or lag it is delivered or received.

Reactive Power: Vars

When the Reactive Power (Vars) flow from the “SOURCE” through the metering point
and into the “LOAD” we say the Reactive Power (Vars) are being DELIVERED.
Therefore when the Reactive Power is being supplied by the “SOURCE” into the load it
will be referred to as Delivered Reactive Power (Vars) and have a positive sign.

When the Reactive Power (Vars) flow from the “LOAD” through the metering point and
into the “SOURCE” we say the Reactive Power (Vars) are being RECEIVED. Therefore
when the Reactive Power is being supplied by the “LOAD” into the source it will be
referred to as Received Reactive Power (Vars) and have a negative sign.

Note: The Reactive Power is always on the y axis and does not fall into any of the four
guadrants. Reactive power does not lead or lag it is delivered or received.

Terms (Standard from the above illustration):
Delivered Kw/Kwh

Received Kw/Kwh

Delivered Kvar/Kvarh

Received Kvar/Kvarh

Apparent Power: Volt-amps

When the Active Power (Watts) flows from the “SOURCE” through the metering point
and into the “LOAD” (Delivered Power) and the “LOAD” is resistive (No Vars) the
Apparent Power (VA) will be on the x axis with Watts. Apparent Power has no sign or
defined direction it is a vector quantity.

When the Active Power (Watts) flows from the “SOURCE” through the metering point
and into the “LOAD” (Delivered Power) and the “LOAD” is inductive (Vars are present)
the Apparent Power (VA) will be in Quadrant 1. Apparent Power has no sign or defined
direction it is a vector quantity.

When the Active Power (Watts) flow from the “SOURCE” through the metering point
and into the “LOAD” (Delivered Power) and the “LOAD” is capacitive (Vars are
present) the Apparent Power (VA) will be in Quadrant 4. Apparent Power has no sign or
defined direction it is a vector quantity.
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When the Active Power (Watts) flows from the “LOAD” through the metering point and
into the “SOURCE” (Received Power) and the “LOAD?” is inductive (Vars are present)
the Apparent Power (VA) will be in Quadrant 2. Apparent Power has no sign or defined
direction it is a vector quantity.

When the Active Power (Watts) flows from the “LOAD” through the metering point and
into the “SOURCE” (Received Power) and the “LOAD” is capacitive (Vars are present)
the Apparent Power (VA) will be in Quadrant 3. Apparent Power has no sign or defined
direction it is a vector quantity.

Terms (Standard from the above definition):
Kva/Kvah

Kva/Kvah Quadrant 1

Kva/Kvah Quadrant 2

Kva/Kvah Quadrant 3

Kva/Kvah Quadrant 4

Note: We also like to group our Kva/Kvah values based on the direction of power flow
and then refer to them as Delivered and Received Kva/Kvah even though the Kva/Kvah
has no sign or direction.

If we could (would) stop at this point there would be little to NO confusion. When
we were talking about delivered and received power we would all be using the same
words and mean the same thing. Therefore, when possible the above definition
should always be used when referring to Active, Apparent and Reactive Power.

The paper did not address Leading and Lagging current or talk about Power
Factor.

We will address the terms leading and lagging along with power factor later in this
paper.

What’s New

Additional Kvar/Kvarh Quantities

Some of the confusion comes when terms are used that fall outside of the standard power
flow definitions. The following is a list on non-standard terms term that are used
routinely.

Terms (non-standard or made-up names):

Kvar/Kvarh (absolute Del. + Rec.) with Delivered Power (Kw)
Kvar/Kvarh (absolute Del. + Rec.) with Received Power (Kw)
Kvar/Kvarh (Net, Del. - Rec.) with Delivered Power (Kw)
Kvar/Kvarh (Net, Rec. — Del.) with Received Power (Kw)
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The first question maybe, what are the quantities and what are they used for? After
talking to a number metering people, | found out they are quantities that are used to
comply with billing (needs) tariffs and to get the same results as in the past using electro-
mechanical meters. Names were then created (made up) that best describe the quantity or
requirement.

The next question maybe, where (how) are the quantities being used? The two most
common uses for the absolute values are for calculating Delivered and Received
Kva/Kvah which is a made-up name for an undefined electrical quantity. The other
application is in billing Kvar/Kvarh (absolute value) based on the flow of active power.
The two most common uses for the net values are for calculating Kgh to be used with
Delivered and Received Kw/Kwh. The other application is in billing Net Kvar/Kvarh
(this is where the customer is given an equal credit for Received Kvar/Kvarh) based on
the flow of active power.

The reason for the confusion is the terms (delivered and received) are being used
interchangeable between non-standard and the standard names for Reactive Power. This
allows one person to be talking about Delivered Vars as per Illustration 1 and the other
person think he is talking about the non-standard terms (Kvar with Delivered Power).

The other term that causes confusion and the meaning is unknown when talking about
Kvar/Kvarh is Leading and Lagging. The reason for the confusion is, Vars do NOT Lead
or Lag, The quantities (term) for Vars is Delivered and Received. This is very important
in bi-directorial applications. The only quantity that Leads or Lags is current and it Leads
and Lags in reference to voltage.

We will look at leading and lagging current later in this paper.
Additional Kva/Kvah Quantities

Some of the confusion comes from terms that we use that fall outside of the standard
power flow definitions and naming convention as described above. The following is a list
on non-standard terms that are used routinely.

Terms (That are non-standard or have made-up names):
Kva/Kvah with Delivered Power (Kw)

Kva/Kvah with Received Power (Kw)

Kva/Kvah Quadrant 1 Only

Kva/Kvah Quadrant 3 Only

Please note the non-standard terms are not defined electrical quantities. They are one
electrical value (Kva/Kvah) that is being referenced to, in conjunction with a standard
defined electrical quantity (Kw/Kwh). The Quadrant 1 and 3 go back to the old electro-
mechanical metering days when the reactive metering package was made-up of one Kwh
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and one Kvarh meter and a phase shifting transformer. The Kva/Kvah was then
calculated base on the results of the Kwh and Kvarh meter.

Additional Terms (Lead and Lag)

The terms lead and lag should only be used in reference to current. The current will be in
phase with the voltage or it can lead or lag the voltage depending on the device taking
active power. The terms leading or lagging current is always viewed from the perspective
of the point which is supplying the active power. We are going to look at the terms
leading and lagging current in conjunction with the same illustration (see illustration 1)
that was used to define power terms as before. To help understand the labels for leading
and lagging current and help reduce the confusion I have changed the reference from
Load to IPP and Source to System (see illustration 2). The meter has been connected to
register delivered active power when the IPP is taking power from the system and the
meter will register received power when the system is taking active power from the IPP.

Reference 1

In the first set of examples (conditions) the IPP is seen as the load by the system which is
providing the active power. When the IPP is taking active power from the system (which
is 95% of our metering installations) we say the power is being delivered. The three
conditions which follow should help us to understand leading and lagging current when
the active power is in the

delivered direction.

Condition 1,

When the IPP appears as a resistive device to the system, this will cause the current to be
in phase (not leading or lagging) with the voltage and the Kva will be on the x axis with
the active power (Kw delivered) from the system.

Condition 2;

When the IPP appears as an inductive device to the system, this will cause the current to
lag the voltage and the Kva will move into quadrant 1. The IPP is now taking both active
power (Kw delivered) and reactive power (Kvar delivered) from the system.

Condition 3;

When the IPP appears as a capacitive device to the system, this will cause the current to
lead the voltage and the Kva will move into quadrant 4. The IPP is now taking active
power (Kw delivered) from the system and sending reactive power (Kvar received) back
to the system.

Reference 2
In the second set of examples (conditions) the System is seen as the load by the IPP
which is providing the active power. When the IPP is sending active power to the system
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(which is 5% of our metering installations) we say the power is being received. The three
conditions which follow should help us to understand leading and lagging current when
the active power is in the received direction.

Condition 1A;

When the System appears as a resistive device to the IPP, this will cause the current to be
in phase (not leading or lagging) with the voltage and the Kva will be on the x axis with
the active power (Kw received) from the IPP.

Condition 2A;

When the System appears as an inductive device to the IPP, this will cause the current to
lag the voltage and the Kva will move into quadrant 3. The System is now taking both
active power (Kw received) and reactive power (Kvar received) from the IPP.

Condition 3A;

When the System appears as a capacitive device to the IPP, this will cause the current to
lead the voltage and the Kva will move into quadrant 2. The System is now taking active
power (Kw received) from the IPP and sending reactive power (Kvar delivered) back to

the IPP.
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Additional Values (Power Factor)

Power Factor, is another value that | hear people sticking on the terms lead and lag.
Power Factor is the ratio between true and apparent power. The ratio will always be
between 0.0 and 1.0 and will not have a sign. The following terms are commonly used
(naming conventions) for Power Factor.

Power Factor

Delivered Power Factor
Received Power Factor

Average Power Factor

Average Delivered Power Factor
Average Received Power Factor

Power Factor: is the ratio between true and apparent power (normally the instantaneous
value).

Delivered Power Factors: is the power factor associated with delivered
power (normally associated with a maximum demand value).

Received Power Factors: is the power factor associated with received power (normally
associated with a maximum demand value).



MAXsys Quick Start Guide

Average Power Factor: What is average power factor? The best answer that | found, was
average power is the ratio between the accumulated kwh and Kvah over some period of
time, normally between demand resets.

Avg. Del. Power Factors: is power factor associated with delivered power.
Avg. Rec. Power Factors: is power factor associated with received power.

Summary
Power Values (Kw/kwh, Kvar/Kvarh and Kva/Kvah): The best naming convention would
be to stay with Delivered and Received (lllustration 1).

Leading and Lagging: Use these terms for describing the relationship of current to
voltage. Leading and Lagging is normally viewed from the perspective of the supplier of
active energy (lllustration 2).

Power Factor: Is the ratio between true and apparent power. Power factor does not lead or
lag and has no sign. Power factor is normally viewed from the perspective of the supplier
of active energy.

11.07.1 Form 35 Meters

Understanding Form 5and 35 Meters

The forms 5 and 35 meters are known as “3-wir Delta” meters and 2 element meters. The
meter is normally used for metering 3-wire Delta services. In the electro-mechanical
meter there are two potential coils and 2 current coils. The results in a three phase circuit
at unity power fact is W= (Wa = (Va x la x .866) + (Wc= (Vc x Ic x .866)). The reason
for the (0.866) in the calculation is the current and the voltages are displaced by 30
degrees. The 30 degrees displacement is only present in a three phase circuit at unity
power factor and watts will equal Volts x Amps x 1.732 x PF. However when testing or
running the meter single phase (series), the 30 degree displacement is not present causing
all of the voltages and currents to be in phase, therefore watts will equal Volts x Amps x
2 X PF. When you applied 120 volts and 5 amps with the meter connected 3-phase the
meter would read 1039 watts or 1.039 Kw, however if the same meter was connect series
(single-phase) the meter would register 1200 watts or 1.2 Kw. This is why with the same
load applies you will get a deferent percentage depending on the how you run the test
(single or three phase). This will cause your full load test point (watts) to be different in
single and 3-phase testing with the same load applied.

Understanding the Form 35 Elite Meters
The form 35 meters are known as “3-wir Delta” meters and 2 element meters. The meter

is normally used for metering 3-wire Delta services. In the electro-mechanical meter
there are two potential coils and 2 current coils. The results in a three phase circuit at
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unity power fact is W= (Wa = (Va x la x .866) + (Wc= (Vc x Ic x .866)). The reason for
the (0.866) in the calculation is the current and the voltages are displaced by 30 degrees.
The 30 degrees displacement is only present in a three phase circuit at unity power factor
and watts will equal Volts x Amps x 1.732 x PF. However when testing or running the
meter single phase (series), the 30 degree displacement is not present causing all of the
voltages and currents to be in phase, therefore watts will equal Volts x Amps x 2 x PF.
When you applied 120 volts and 5 amps with the meter connected 3-phase the meter
would read 1039 watts or 1.039 Kw, however if the same meter was connect series
(single-phase) the meter would register 1200 watts or 1.2 Kw. This is why with the same
load applies you will get a deferent percentage depending on the how you run the test
(single or three phase). This will cause your full load test point (watts) to be different in
single and 3-phase testing with the same load applied.

Understanding TLC in Form 5 and 35 Meters

Power transformer losses are calculated based on the phase voltages and phase currents
in the meters. The losses are then compared to the measured power to arrive at the
percent losses. Therefore the voltage, current and power measurements will all play a
part in controlling the percent losses. When the measured voltages and the currents in the
meter are the same for both single or 3-phase testing, the losses will be the same in both
tests (lets say the looses are 10). The next question is, does the power measurement in
both single and 3-phase testing with the same load applied, provide the same results.
Based on the information above we know in a form 5 or 35 meter the results for power
(watts) will be different between single and 3-phase testing. Using the power numbers
(Watts) from the above, when the meter is tested 3-phase the percent losses will be
10/1039 or 0.96 %. If the meter is tested series (single phase) the percent losses will be
10/1200 or 0.83 %. This is the reasons for a 3-phase and single phase TLC test sheet.

Understanding TLC in Form 35 Elite Meters

Power transformer losses are calculated based on the phase voltages and phase currents
in the meters. The losses are then compared to the measured power to arrive at the
percent losses. Therefore the voltage, current and power measurements will all play a
part in controlling the percent losses. Because the voltages and current values are the
same in the Elite meter when testing single and 3-phase, the losses will be the same in
both tests. The next question is does the power measurement in both single and 3-phase
testing with the same load applied provide the same results. Based on the information
above we know in a form 35 meter the results for power (watts) will be different between
single and 3-phase testing. Using the numbers from the above when the meter is tested 3-
phase the percent losses will be 10/1039 or 0. 96 %. When the Elite meter is series tested
because of the difference in the power value the percent losses will be 10/1200 or 0. 83
%. This is the reasons for a 3-phase and single phase TLC test sheet.
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Entering TLC Data into the Elite Meter

Transformer loss information is entered into the meter using MAXcom. MAXcom will
take the information and calculate the copper and iron values that the needs and loads
them into the Elite meter. The information can be provided to MAXcom using
“Transformer Loss Calculations” (information from the transformer data sheet) which is
recommended or using “Transformer Loss Coefficients” (percent losses) will require the
user to tell how the percentages were calculated. Is the percentage on 3-phase or single
phase calculations.

11.08.1 Maximum Output Pulse Rate

Maximum Output Rate for Pulse Outputs

The maximum rate for a given pulse output in a meter is not a simple figure to determine
because the output circuitry has been designed to minimize current surges and short term
power requirements and yet be capable of satisfying electric utility requirements.

This design results in interaction between the functions of the outputs such that the
maximum average switching rate of a particular output depends on the switching
requirements placed on the other outputs in the system. This, in turn, depends on the
settings of the minimum delays on the outputs and the switching rate required of the
outputs. For example, if outputs 2, 3, and 4 are assigned to a function that requires them
to switch twice per minute (such as the end of interval function in a system which uses 1-
minute intervals), and if the minimum delay time of output 1 is set to 10 milliseconds, its
maximum average switching rate is almost 100 transitions per second, specifically:

(1/.01 - 3 (2/60)) * .9 = 89.9 transitions per second with the values:
1/.01 is the reciprocal of the minimum delay time of output 1
3 (2/60) is the sum of the expected maximum switching rates

The factor .9 is a safety factor which allows for asynchronous operation within a
multitasking environment.

The "minimum dwell time" assigned to a particular output is the minimum time that the
output will "dwell" in a particular state. For various reasons, the output may not switch
at the end of each minimum dwell time even though output transitions may be queued up
to be output. These reasons include the fact that the switching function is a round-robin
operation and other outputs may be ready to be switched, or that the switching task is
delayed in operation because of higher priority processing.
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Generally, the minimum dwell time should be set to the smallest value consistent with
the requirements of the external device to be driven if it is necessary to maximize the
average switching rate.

Rule of Thumb: Max output rate for relay outputs in a meter with 12 relay outputs all in
use is 8 pulses (transitions) per second. 100 ms (not below this value) is the
recommended minimum pulse width (aka minimum dwell time).

A general formula for the maximum average switching rate of a particular output in a
system with MAX_OUTPUTS = N can be stated as follows:

MASRnN = (1/MDTn - TSRo) * .9

where MASRn is the maximum average switching rate in transitions per second for
output n.

MDTn is the minimum dwell time in seconds assigned to output n.

TSRo is the sum of the expected maximum switching rates (MSR's) in transitions
per second of all other outputs in the meter.

TSRo is a value which must be arrived at based on how the other outputs are to be used.
For certain uses, the value is known and precise. For example, if an output is used for
end-of-interval and the interval is 15 minutes, the MSR for this output is 2/(60 * 15),
because the output is switched twice, on and off, each 60 * 15 seconds for an average
switching rate of .002 transitions per second. This obviously has a negligible effect on
the operation of the other outputs.

If the rate of an output is variable depending on input transition rates (for example, an
output that is mapped to a meter pulse initiator or to a totalizer), an estimate must be
made of the maximum average transition rate that may be expected on that input.
Solving the above equation for the general case, in which all outputs may be required to
put out high pulse rates, becomes very complex requiring the solution of simultaneous
equations to obtain the absolute optimum maximum transition rate for each output.
Fortunately, there is a simplified approach to the problem that will always yield a
workable solution that is ordinarily satisfactory.

The following example, which is just about a worst case, will illustrate a method of
determining what the output Ke's and the minimum dwell times should be for four
outputs feeding four external recorders of different makes from four different sources
within the buss structure of the meter. The maximum power values used in the example
are design parameters for the source meters. The recorders and their parameters are
fictional but representative. The totalizer is totalizing inputs 1, 2, and 3.
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SOURCE DEST RCDR RCDR

OUTPT SOURCE MAXPWR RCDR MAXRATE MIN DWELL
1 INPUT1 20KW A 10TPS 50MS
2 INPUT2 60KW B 10TPS 50 MS
3 INPUT3 6.0KW C 10TPS 50MS
4 TOT1 140KW D 15TPS 40MS

We must set the output minimum dwell times the same as the recorder minimum dwell
times so that the recorder does not miss data. We know also that in the output round-
robin switching sequence, it is possible that each output may have to wait an additional
30 milliseconds after its minimum dwell time expires before it can be switched since
switching can occur only approximately every 10 milliseconds and there are 3 other
relays to be considered. Therefore, in determining the maximum transition rate, we have
to add 30ms to the minimum

dwell time and calculate a rate. Then we can add a safety factor to account for overhead
delays which may occur in a multitasking system. To do this, we can multiply by the
factor 0.9. This gives a conservative design which is usually satisfactory for most
purposes. Note that this system will only work if ALL outputs meet these requirements.

In the example, the rates for outputs 1 through 4 are calculated as follows:

MTR1 = (1/(.050 + .030)) * .9 = 11.25
MTR2 = (1/(.050 + .030)) * .9 = 11.25
MTR3 = (1/(.050 + .030)) * .9 = 11.25
MTRA4 = (1/(.040 + .030)) * .9 = 12.86

OUTPUT OUTPUT OUTPUT
OUTPT MIN DWELL MAX RATE Ke
1 50MS 11TPS .00005
2 50MS 11TPS .00015
3 S50MS 11TPS .00015
4 40MS 13 TPS .00030

Note on Queuing of Negative Value Pulses:

Starting in 11/94, certain firmware versions of the meter support queuing of 1-second
negative value pulses for output relays programmed to output a pulse stream. As the
value of pulses goes positive, the accumulated pulse output register will track toward
positive. No pulses will be output until the accumulated pulse output register crosses
zero and becomes positive again. The function is enabled by answering YES to the
prompt Queue Up Negative Values in the Table Builder software when building table
files for formatting.
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11.09.1 External Modem configuration

External Modem Set-up for RS232-1
For U.S. Robotics (5686)

Modem DIP Switch Settings
1. UP, Data Terminal Ready Normal
UP, Verbal Result Codes
DOWN, Display Result Codes
UP, Echo Offline Commands
UP, Auto Answer ON First Ring or Higher If Specified In NVRAM
UP, Carrier Detect Normal
DOWN, Load Factory Defaults
DOWN, Smart Mode

O N Uk WN

MAX com Settings
21

Uzer defined External Modem Configuration [T able 53]

it Indes:

I'ID 'l Answer Index: |4 'I Dial Index: |‘|3 vI
Hangup Index: [5 ~| Cartier Onlndex [6 7| Carer Off Indec[5— +|
ID v|

Echofverbose off Index:

#l Use Mext Stiing | Time... | Lem... | De...l Modern String -

0 [ TROE - [3 [ 1 [ATENSO=N526=2550 01 &

1 | FALSE 1 0 1 ATERZF1EBTRD2E0 Edit |
2 | FALSE 3 2 0 Ok —

3 | FALSE 3 0 0

4 | FALSE 40 7 0 ATA

5 | FALSE 3 2 0 ATCIO

E | FaLSE 3 2 ] ATCOO hd

1] | »

Use Mext String: I vI Responze Length: I
Response Timeout: I Commard Dela_l,l:l

Command String: | Save |

[~ Extemal Modem on R5232-1

Reset Index: I? vI Response [nit Indes: |2 - Hesponse.ﬁ.nswellnde:-c:lm vI
Responze Dial Index: |14 VI Response Hangup Index: | 3 hd

< Back Finish Carncel Help

Init Index = 10
Answer Index = 4
Dial Index =13
Hang up Index =9
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Carrier On Index =5

Carrier Off Index = 6

Echo/Verbose off Index =0

External Modem on RS232: Selected
Reset Index =7

Response Init Index = 2

Response Answer Index = 14
Response Dial Index = 14

Response Hang up Index = 3

Check Index 10

Use Next String =1

Response Time Out Seconds =3
Response Length =0

Command Delay =0

Command String = AT&FO&NO&UO&B1

Check Index 11

Use Next String =0

Response Time Out Seconds =3

Response Length =0

Command Delay =0

Command String = AT&D0OV1X1S7=55510=50S27=32

Check Index 13

Use Next String =0

Response Time Out Seconds =40
Response Length = 8

Command Delay =0

Command String = AT&KO&NO&UOD

Other Requirements
1. Set or edit RS232-1 port on the meter to mode (6) RS232 Direct
2. Baud Rate: 9600 Or 19200
3. Fordial Out you will need to set the dial conditions using MAXcom
4. Inthe EVM software: Set the EVM INIT modem string-1 to:
ATEO&FO&NO&UO&B1&D0OV1X157=55510=50527=32
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11.10.1 Peer-To_Peer Configuration

Peer-To-Peer Overview

Peer-To-Peer communications allows multiple meters to transfer real time information (numeric
and status) between each other without the granularity and time delay of pulses. This allows for
real time (1 second) displays, logic control and analog outputs without using averages (15
second average with updating each second) to allow for the delays and the granularity of the
pulses.

Pulse Granular Information
This example shows the value (weight) of one pulse and the error it causes in the
calculations. The error is based on +/- one pulse over the interval. It can be seen that the
error increases as the interval (time) decreases. This becomes very important when
calculating one second data. The magnitude of the error continues to grow when
summing and netting multiple meters because of delays and granularity issues within
each of the meters supplying pulses.
Note in this example the following values were used for the calculation.
Pulse = 0.0002 KWh, Multiplier = 10,000
Time Energy Demand/Pulse

1hr. 0.0002 KWh 2 KW
30min. 0.0002 KWh 4 KW
15min. 0.0002 KWh 8 KW
5min. 0.0002 KWh 24 KW
1min. 0.0002 KWh 120KW
1sec. 0.0002 KWh 7200 KW
The Peer-To-Peer communications does not require the addition of an option board. Therefore
this function will not use up a card slot that could be used for other options. This feature is
under soft-key control. The installation cost is reduced because the number of conductors
running between the meters will be reduced to one (1) wire, and shielded cable should not be
required. When upgrading old installations which were using pulses, the wires which were used
for the pulse outputs can be reused for the Peer-to-Peer communications 20ma current loop.

Communications Set-up

This following provides information on the wiring of the Peer 2 Peer current loop. The
peer 2 peer loop should not be turned on until all of the meters on the loop have been
programmed.

Specifications

The communication for peer 2 peer is normally done over the 20ma communication
current loop. The current loop must be powered with an external 20ma current source.
We recommend using an “Acopian” Power Supply, part number POSOMX35. We also
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recommend a ballast resister of 200 ohms be used in series with the power supply. Note:
You can also use the Black Box current loop driver, however you will be limited to two
(2) maybe three (3) meters.

Power Supply Set-up

Follow the instructions that come with the power supply. Follow the instructions for
setting up the constant current operation and set the limit at 20ma. After setting the
current for 20ma you will then need to limit the voltage based of the following table.
Table
Number of meters  Set Voltage

15

21

26

31

37

40

42

45
0 50

P OO ~NO O WN

Please note we do not recommend more than 7 meters when using the current loop and
we recommend you always try and keep the voltage at or below 37 volts. When the
voltage is set above 42 volts, the risk of the current loop failing increases as you increase
the voltage. When more than 7 meters need to be on the peer 2 peer network, other
communications ports should be considered. The current loop is the best option for good
communication when possible.

Default Program

The meter default program has been pre-configured for two (2) meters (peers 0 & 1)
more can be added using Mapper32. In the default program all of the meters are putting
+/- Khw and +/- Kvarh onto the peer loop and reading peers 0 and 1 back off of the
communications loop. You will need to change the peer number in one of the meters
when programming with MAXcom to a “1” and leave the other at “0”.
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EI
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~
(o Outputs: —————— Inputs:
~
(o Status Output | Sense Input |
- Mumeric Input |
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-
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The number of meters on the loop can be increased by changing (increasing) the node
count. The number of nodes can be larger than the number of meters being installed on
the loop but can not be less. Status outputs could also be added. For more information see
the detailed specifications at the end of this section.
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This shows the two outputs that have been selected (configured).
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The two outputs that have been selected in the default program are +/- Kwh and +/-
Kvarh. The field type is 32 bit Numeric Demand data. The Two types of data are demand
and non-demand. The demand type is normally used when the output is going to be used
for analogs, instantaneous or SCADA values. When using demand type data, the value
will only be sent one time if the communications fails the data will not be resent. The
units reading the data knows if the read fails to reuse the last good data up to the
maximun number set by the user. If non-demand data is used and the communications
fails the data will be resent along with the new data. The communications can be down
with this mode for upto one minute without loss of information. Depending on the
application both data type can be sent.
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This shows the Numeric Inputs, what will be read off of the communication loop.

I
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The two inputs that have been selected in the default program are +/- Kwh and +/- Kvarh.
The field type is 32 bit Numeric Demand data. The Two types of data are demand and
non-demand. The demand type is normally used when the output is going to be used for
analogs, instantaneous or SCADA values. When using demand type data, the value will
only be sent one time if the communications fails the data will not be resent. The units
reading the data knows if the read fails to reuse the last good data up to the maximun
number set by the user. This is the persistence field. In the default the meter will reuse
the old data for upto 15 reads. If non-demand data is used and the communications fails
the data will be resent along with the new data. The communications can be down with
this mode for upto one minute without loss of information. The input and out put types
must match.
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Detailed Specifications

Peer-To-Peer Network Setup

RevD 08-25-03

This document describes the procedure for setting up a peer-to-peer network between
several meters. There are three separate tasks required to define the network: First the
peer outputs must be defined for all meters in the network, second the peer inputs must
be defined, and third the communications parameters must be defined. Table 64 sets up
the outputs and inputs. Table 8 also plays are part in setting up the inputs, and one of
Tables 30, 31, or 32 sets up the communications depending on which port is being used.

Peer-To-Peer Output Setup
There are two types of peer outputs available today: status, and numeric. As the name
implies, status outputs are binary bits. The status output source can be any logic bus/line,
or the new Y and Z busses. The sense (plus or minus) of a given status output is also
selectable. Up to 16 status outputs can be defined. Note that all 16 status bits are
transmitted in the same word. When the status word is transmitted it is always the first
word in the data packet.
Numeric outputs are more complex, and use more bandwidth than status outputs. A peer
numeric output has a source, a Ke value, and a field type parameter. The sender and the
receiver must agree on the field type, the Ke value, and the placement of the data in the
sender’s output record.
The following field types are available when sending peer numeric data:
S16 16-bit Signed
S32 32-bit Signed
U16 16-bit Unsigned
U32 32-bit Unsigned
Signed fields allow for sending data that changes direction (such as Net kWh), where
unsigned fields must send data that cannot change direction (such as Delivered kWh).
The field-type and Ke value must be chosen carefully. The Ke must be large enough so
that at least one-minute’s worth of energy accumulation will fit in the chosen field type.
The reason for this is that the peer network will try to restore the network for up to one
minute when communications have been disrupted. If the network cannot be restored in
less than one minute, then any pending data is lost. But, if the network is restored after
say, 50 seconds, then the value to be sent will be the accumulated data in the last 50
seconds divided by the Ke value. That value must fit within the data type chosen.
The source for a peer numeric output can be any of the “type 2” busses (I, T, K, X), or
the S (summation) buss.

Peer-to-peer Demand type

A demand data type has been added to the peer-to-peer protocol. Previously, The peer
numeric data type have all been cumulative. That is, any received data was always added
to the previous sum of received data. The peer numeric inputs did not take into account
the difference in time over which the data had been accumulated by the sender. While,
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all the meters in the peer network have a nominal 1.00 second energy update period, the
period may vary slightly from one update to the next. For example, the sender’s energy
update period that produced the information out on the “wire” may have been 0.95
seconds, while the receiving meter’s energy update period may be 1.05 seconds.

This time error creates large errors in the ensuing demand calculations when the peer data
is finally used. The solution to this problem requires a new data type with specific
characteristics that address this problem.

The new demand data type has the following features:

1. The data does not “sum”. New data always replaces old data completely.

2. Demand data is “time-normalized”. Prior to being transmitted, the data is scaled
up or down as necessary to make it look like the energy update period was exactly
one second long. The receiving meter then re-scales the input value to match its
own energy update period.

3. Demand data can be made to “persist” for a programmable number of seconds. If
the sender does not transmit its data, or sync is lost, or there is a network rebuild,
this persistence allows the demand calculation to remain stable until real input
data is restored. If the real input data remains lost for a period longer than the
persistence time, then the persistence ends, and the input is set to zero. The
persistence time is programmed by specifying the time in the unused Table 64
BIT_NUMBER field. Currently this field is used only by status type inputs.

Demand data is always signed, and can be 16-bits or 32-bits in length. The new field
types are:

Ox0A Signed 16-bit demand data

0xO0B Signed 32-bit demand data

The characteristics of demand data types make them unsuitable for billing data. While
over time, the data will probably match the totals for cumulative data, that is not assured.
This data type is intended to allow peer-to-peer data to be used in real-time demand
applications.

Peer-To-Peer Input Setup
The peer input types are mirrors of the two types of peer outputs: status, and numeric.
Peer inputs are brought into the meter and made available on the ‘I’ buss. The numeric
inputs are used in the same way that the other numeric inputs are used (such as the values
on 11 through 16). The peer status inputs are appended to the status array that exists in
the meter today. The first peer status input appears in the status word immediately
AFTER the three phase indicators. However, the meter is limited to 16 total status
inputs. That means that if any aux inputs are used as status inputs, then an equal number
of peer status inputs become unavailable.
For example: There are no aux inputs defined as status inputs. As such, the meter status
word is mapped as follows:
Bit 0: Phase C presence
Bit 1: Phase B presence
Bit 2: Phase A presence
Bit 3: Peer Status Input 1
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Bit 4: Peer Status Input 2

Bit 5: Peer Status Input 3

Bit 6: Peer Status Input 4

Bit 7: Peer Status Input 5

Bit 8: Peer Status Input 6

Bit9: Peer Status Input 7

Bit 10: Peer Status Input 8

Bit 11: Peer Status Input 9

Bit 12: Peer Status Input 10

Bit 13: Peer Status Input 11

Bit 14: Peer Status Input 12

Bit 15: Peer Status Input 13

For another example: There are 3 aux inputs defined as status inputs. As such, the meter
status word is mapped as follows:

Bit 0: Aux Input 6

Bit 1: Aux Input 7

Bit2: Aux Input 8

Bit 3: Phase C presence

Bit 4: Phase B presence

Bit5: Phase A presence

Bit 6: Peer Status Input 1

Bit 7: Peer Status Input 2

Bit 8: Peer Status Input 3

Bit 9: Peer Status Input 4

Bit 10: Peer Status Input 5

Bit 11: Peer Status Input 6

Bit 12: Peer Status Input 7

Bit 13: Peer Status Input 8

Bit 14: Peer Status Input 9

Bit 15: Peer Status Input 10

Note in the above example that the last three peer status inputs are not available, because
they were bumped off the end of the status word to make room for the three aux status
inputs that now occupy the beginning of the status word.

Peer-To-Peer Communications Setup
Once the peer outputs and peer inputs have been defined for all meters in the network,
the communication requirements become apparent. The outputs for all meters in the
network must be defined first so that the total number of bytes to transfer becomes
known.
Obviously, all the meters in the network must transmit at the same baud rate. However,
the baud rate is not arbitrary. When a meter transmits its data, it also receives it. This
effectively doubles the communications overhead during that time. In other words, a
meter transmitting at 9600 baud has an apparent communication overhead of 19200 baud.
Therefore, it is best to pick a baud rate that is as low as possible, but also one that allows
all data to be transmitted within one update period.
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To determine the baud rate required by the system, the total number of bytes transmitted
must be calculated. To arrive at this value, sum up the total payload bytes of all the
meters in the network. To this total add the product of the number of meters times 8
bytes of overhead data.

Once the total number of bytes is known, multiply by 10 to arrive at the number of bits to
transmit. Since we wish to complete a full data cycle in less than one second (say 900
milliseconds), divide the total number of bits (which is bytes times 10) by 0.9 seconds.
The result is the baud rate in bits per second required to allow every meter in the network
to transmit its data within one second.

The calculated baud rate of course will not be one of the standard baud rates, so the next
higher standard baud rate should be used. Using this method relieves as much overhead
as possible from the meter.

An example from above is a network of three meters. Meter 1 transmits 6 bytes of
payload data, Meter 2 transmits 34 bytes of payload data, and Meter 3 transmits 12 bytes
of payload data. The total payload bytes are 6+34+12 = 52 bytes.

To this we must add 3 meters times 8 bytes of overhead = 24 overhead bytes. The total
number of bytes transmitted in one data cycle is 76, which translates to 760 bits.

The minimum baud rate required to send those bits within 900 milliseconds is 760 bits
divided by 0.9 seconds = 844.4 baud. The next standard baud rate that is higher than 844
is 1200, so the network should be set up to operate at 1200 baud.

Peer to peer communications is possible on any one of the current-loop port, the RS232-1
port, or the RS232-2 port, but only one port can be programmed for peer to peer at one
time. The mode for peer-to-peer communication is 0x8003.

Note also that the number of meters in a network has an effect on the network
performance. Every time a meter drops off line, or comes back on line, a network “re-
build” is required. The number of meters in the network adds to the time required to
accomplish the rebuild, during which time no energy data is being transferred, so even
though the number of nodes can be 32, the actual number of nodes in the network should
be used as “max nodes” in Table 64
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Peer-To-Peer Setup Forms
There are four pages of forms below to aid in constructing a peer network. Pages Al
through A3 are filled out for each meter in the network. Page A4 is filled out once after
pages Al through A3 have been filled out for all the meters in the network.
Note that pages Al through A3 have a space on the bottom line to fill in the meter node
number to which that page belongs.

Peer Node Information Form (Page Al)

This form identifies the meter type and some general information about the network in
which it is attached.

The firmware version and meter ID are on the form to help identify the meter. The node
number and the number of meters identifies the size of the network and that particular
meter’s position in the network.

Peer Status Transmit List (Page Al)

This form identifies all the status outputs that a particular meter will transmit. The
outputs must be listed contiguously, since the output list will be terminated if an invalid
source, or an invalid field type is entered. All status outputs have a field type of 1.
Table 64 has an array of peer status output control structures. Use the information in the
Peer Status Transmit List to fill in Table 64.

The “Output Number” is a label to help identify which Table 64 status output entry is
used.

The “Output Name” is a text name to help identify what is being sent (For example
‘Phase A Presence’, or 50 KW threshold exceeded’).

The “Source” is the buss and line where the status data is located (For example ‘Y-3").
The “+/-* indicates if the output should be inverted before being transmitted. A ‘+’
indicates no inversion, a ‘- indicates inversion. If the output is to be inverted, then the
‘Dwell Time’ field in the Table 64 status output structure related to this output should be
set to a negative value.

The “Bit Offset” indicates the bit number in the output status word that will hold this
value. This information is used by the receiving meter to set up its status inputs.

Peer Numeric Transmit List (Page A2)

This form identifies all the numeric outputs that a particular meter will transmit. The
outputs must be listed contiguously, since the output list will be terminated if an invalid
source, or an invalid field type is entered.

Table 64 has an array of peer numeric output control structures. Use the information in
the Peer Numeric Transmit List to fill in Table 64.

The “Output Number” is a label to help identify which Table 64 numeric output entry is
used.

The “Output Name” is a text name to help identify what is being sent (For example
‘Delivered KWh ’, or ’Net Compensated KWh”).

The “Source” is the buss and line where the numeric data is located (For example ‘I-2°,
or S-10).
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The “Ke” is the Ke conversion factor for the output. See the section entitled “Peer-To-
Peer Output Setup” above for a discussion of how to choose a Ke value.

Here is the formula to use for arriving at a peer to peer Ke value:

Use these MAX_VALUES:

16-bit signed: MAX_VALUE = 2715
16-bit unsigned: MAX_VALUE = 2”16
32-bit signed: MAX_VALUE = 2731
32-bit unsigned: MAX_ VALUE =232

We don't want to allow an overflow to occur with stored up data, so assume

a maximum of seconds of data can pile up, due to network rebuilds.

Ke = <Max_update_value>* 10 / MAX_VALUE

If the answer seems ridiculously small, maybe you should be using 16-bit

data to save bandwidth on the wire.

The “Field Type” identifies the size and behavior of the numeric output field. The
choices are listed at the bottom of page A2.

The “Size” field identifies the number of bytes occupied in the output record by this field.
16-bit fields occupy 2 bytes, while 32-bit fields occupy 4 bytes.

The “Byte Offset” field identifies the starting byte in the output record for this field. The
byte offset is always the byte-offset + size of the previous output. For example if output
3 has an offset of 8, and a size of 4 bytes, then output 4’s byte offset is 12.

Note that the first line of the numeric transmit list contains the two-byte status field with
a starting offset of 0, and a size of 2. If the meter transmits a status field, then the
numeric output 1 will have a starting byte offset of 2. If the meter does not transmit
status, then cross out the status line in the output list, and set the byte offset of numeric
output 1 to 0.

After all the numeric outputs have been defined, calculate the offset of the next output as
if there is a next output, and enter that in the line that reads “Total Data bytes transmitted
by this node”. This is the number of “payload” bytes transmitted by this meter. This
value is also entered on page A4 in the network summary.

Peer Status Input List (Page A3)

This form identifies all the peer status inputs that a particular meter will receive. All
status inputs have a field type of 1.

Table 64 has an array of peer status input control structures. Use the information in the
Peer Status Input List to fill in Table 64.

The “Input Number” is a label to help identify which Table 64 status input entry is used.
The “Input Name” is a text name to help identify what is being received (For example
‘Gen 3 Online’).

The “Source Meter Node” is the peer node number of the meter that sends this status bit.
The “Bit Offset” is the offset within the sending meter’s status word where this bit can be
found.

The “Local ‘I’ Bus” field is an informational field that identifies which meter input on
the receiving meter that this status input can be found.

Peer Numeric Input List (Page A3)
This form identifies all the peer numeric inputs that a particular meter will receive.
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Table 64 has an array of peer numeric input control structures. Use the information in
the Peer Status Input List to fill in Table 64. Also the Ke value from the sending meter
must be installed into Table of the receiving meter at the appropriate input position.
The “Input Number” is a label to help identify which Table 64 numeric input entry is
used.

The “Input Name” is a text name to help identify what is being received (For example
‘Gen 3 Phase A V2h’).

The “Meter Node” is the peer node number of the meter that sends this numeric value.
The “Ke” is the Ke conversion factor for the output. This value should be identical to the
Ke value for the particular output of the sending meter. The Ke value must be entered in
the receiving meter’s Table 8§ for the input identified in the column “Local ‘I’ Bus”.

The “Field Type” should also be identical to the field type for the particular output of the
sending meter.

The “Byte Offset” is the starting offset within the sending metzer’s output record where
this numeric value can be found.

The “Local ‘I’ Bus” field is an informational field that identifies which meter input on
the receiving meter that this numeric input can be found.

Peer Network Summary (Page A4)

This form helps to determine the required baud rate for the entire network. After the
Peer Numeric Transmit List has been filled out for all meters in the network, then this
form can be filled out.

For each meter in the network, copy the “Total Data bytes transmitted by this node”
(found on page A2) to the appropriate “Payload Bytes” column.

The “Total Payload bytes” is then just the sum of all the “Payload Bytes” entries in the
above table.

The “Total ACTIVE meters in Network™ is simply the number of meters that transmit
data.

The “Total bytes transmitted” is the sum of the “Total Payload bytes” field plus the
“Total ACTIVE meters in Network” field times 10.

The “Minimum Baud Required” field is the “Total bytes transmitted” field times 10, then
divided by 0.9.

The “Actual baud” is then the lowest baud in the table that is greater than the “Minimum
Baud Required” value.



Peer Node Information

Meter Firmware Version/Revision

Meter Unit ID
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Node Number of this Meter

Number of Meters in Network

Peer Status Transmit List

Output Number Output Name Source +/-

1

2

10

11

12

13

14

15

16

Meter Node

0

10

11

12

13

14

15

Bit Offset
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Peer Numeric Transmit List
Output Field Size Byte

Number Output Name Source Ke Type (Bytes) Offset

Status -- -- STATUS 2 0

10

11

12

13

14

15

16

Total Data bytes transmitted by this node

Field Type Type codes  Description

Not Used 0 Field is not used
STATUS 1 Status bit
S16 5 16-bit signed value
S32 6 32-bit signed value
u16 7 16-bit unsigned value

u32 8 32-bit unsigned value Meter Node
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Peer Status Input List
Input Number Input Name Node Bit Offset Local "I"
Bus

1 63
2 64
3 65
4 66
5 67
6 68
7 69
8 70
9 71
10 72
11 73
12 74
13 75
Peer Numeric Input L.ist
Meter Field Byte Local
Input Number Input Name Node Ke Type Offset ''I'' Bus
1 36
2 37
3 38
4 39
5 40
6 41
7 42
8 43
9 44
10 45
11 46
12 47
13 48
14 49
15 50
16 51

Meter Node A-3
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Peer Network Summary
Meter Payload Meter Payload

Node UnitID Bytes Node UnitID Bytes

o _ e 0

T - w

2 _ B

3 9 0

4 2 _

5 _ 2

6 _ 2
v _ 23

s 24

s _ 2

o _ 2 _ 00

mw 2r

2 28 _ 0

3 _ 2 0

4 3

s _ X

Total Payload bytes (Pt)
Total ACTIVE meters in Network (Ma)
Total bytes transmitted (Pt + (Ma * 10)) (Bt)
Minimum Baud Required ((Bt * 10) / 0.9) (BAUDmIN)

Standard Baud Rates 300, 600, 1200, 2400, 4800, 9600, 14400, 19200,28800,38400,56600,115200

Actual Baud (from table) (BAUDact)
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11.11.1 Data Flow and Sample Rates for the MAXsys Meters

The following information describes in general the data flow and updating within the
MAXsys metering system.

The DSP measurement systems samples at approximately 22,080 times a second (Elite
meter samples at 31,250 times a second) and processes the information and hands the
data over to the metering system for other calculations and register updates. The
registers data is used to provide information which generally falls within the following
types; Displays, Analogs, Data Recorder and Relay Outputs and SCADA data.

Meter Inputs (I-Bus), all of the meter inputs are normally updated at the end of each
second; this includes both RT (real time) and the non-real time inputs. Depending on the
firmware there may be both RT and None RT inputs available. All per phase values are
real time values (DSP numbers). All of the non-real time inputs are updated when the
accumulated change is greater than 0.0002 (granular data) for energy and therefore
could go unchanged for one or more seconds depending on the load.

Displays: In general all of the displays can update at the end of each second depending
on the type of display.

a. Energy Registers (Values ending in “H” hours), the amount of energy measured
for the previous second is summed and update at the end of each second.
Therefore the values for all energy registers update every second. Note this is
the same data register that could be supplied data to the SCADA outputs.

b. Counter Registers (The number of events), the counters are also updated at the
end of each second. Therefore if the meter was counting the number of breaker
operations the number would update at the end of each second. Therefore the
count would be correct at the end of each second. Note this is the same data
register that could be supplied data to the SCADA outputs.

c. Demand Registers (Maximum, Minimum, Concurrent and Last interval), are
updated at the end of each demand subinterval. Note this is the same data
register that could be supplied data to the SCADA outputs.

d. Instantaneous Registers (There can be three types of instantaneous registers
depending of the firmware), Instantaneous RT (real time), Instantaneous and
instantaneous filtered in some version of firmware. Note this is the same data
register that could be supplied data to the SCADA outputs.

a. Theinstantaneous RT values normally update at the end of each second,
providing a one second value that updates every second. (See exceptions)

b. The instantaneous (none real time) value is a one minute running average
that updates every 10 seconds.

c. Theinstantaneous filtered value is an average based on the filter that is
user controlled. If the filter was set to 5 seconds. The value would be a 5
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second average that updated every second. (Only available in firmware
57xx or 7760).

Analog Outputs: In general all of the analog outputs can update at the end of each
second depending on the type of instantaneous value that is selected.
a. Analog Outputs are normally driven by the instantaneous registers that were
described under instantaneous registers. The exception is the analog outputs
also have a filter that is user controlled to make other averages.

Data Recorders: In general all of the data recorders update at the end of each recorder
interval.
a. Recorder Channels are normally driven by the same inputs that are used for
energy registers.

Relay Outputs: In general outputs can update at the end of each second.

a. Relay Outputs are normally driven by the same inputs that drive energy
registers. The exception is the relay is used as an event or threshold relay.
Example, the amount of energy that was measured for the last second is divided
by the output relay Ke value and then the correct number of pulses are
generated and any value less than a pulse is carried over and summed into the
next second.

SCADA Outputs: In general all SCADA registers are update at the end of each second.
a. SCADA OQutputs are normally driven by the same registers that drive the displays.

Exceptions by firmware:

2747 and 2753 do not have user defined filters and the instantaneous values normally
update every 2 seconds. All of the inputs are RT (real time) except for the 3-phase values
and inputs that are connected to the auxiliary pulse inputs. All per-phase values are RT
(real time).

2751, 2752 do not have user defined filters and the instantaneous values normally
update every second. All of the inputs are RT (real time) except for the 3-phase values
and inputs that are connected to the auxiliary pulse inputs. All per-phase values are RT
(real time).

5759 and 7760 have user defined filters and the instantaneous values normally update
every second. All of the inputs are RT (real time) except when pulses are connected to
the auxiliary pulse inputs.
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I NON-PROGRANMMABLE USER-PROGRAMMABLE

VOLTAGE

KWH
Eng. Units

1 SECOND DATA
CURRENT FOR DISFLAY'S,
RECORDER, AND

PULSE OUTPUTS

AUXILIARY ENGINEERING UNITS

INPUTS :
|

(1..8) CALIBRATED

l PULSE OUTPUT user-procrAMMABLE [

—

1SEC, REAL 1SEC, DATA
1SEC. DATA TIME DATAFOR SUMMED FOR =
SUMMED TO NISTANTANEOUS RATEvALUES
TOTAL READINGS

+LASTINT DATA AVERAGED
REMANDER - BY

REG. DISPLAY
REG.DISPLAY 1SECOND

INSTANTANEOUS
JXXXXH VALUES VALUES I

ANALOG OUTPU I]

1SEC.
— AVERAGED DATA
EQUIVALENT
PULSE VALUE



