Calisto N1
User Guide




Calisto N1 User Guide

This Manual is solely the property of the Doble Engineering Company (Doble) and is provided
for the exclusive use of Doble Clients under contractual agreement for Doble Test equipment
and services.

In no event does Doble assume the liability for any technical or editorial errors of commission
or omission; nor is Doble liable for direct, indirect, incidental, consequential damages, or lost
profits arising out of or the inability to use this Manual.

Government Restricted Rights Legend: Use, Duplication, or Disclosure by the U.S. Government
is subject to restrictions as set forth in subparagraphs (c)(1) and (c)(2) of the Commercial Com-
puter Software - Restricted Rights Clause at FAR 52.227-19.

This Manual is protected by copyright, all rights reserved. No part of this book shall be repro-
duced, stored in a retrieval system, or transmitted by any means, electronic, mechanical, pho-
tocopying, recording, or otherwise without express written permission from Doble.

Doble and the Doble logo are trademarks of Doble Engineering Company.

Microsoft, Windows, and Windows 10 are registered trademarks of Microsoft Corporation in
the United States and/or other countries.

©1999-2022 Doble Engineering Company
All Rights Reserved

TP-CN1-UG Rev B

09/2023

TP-CN1-UG Rev B 09/2023



Calisto N1 User Guide

Contents

Preface ... 7
Orderly MEaSUICS ...l 8
Lo OVerVIeW . 9
2. Hardware Reference ... .. 10
3. Getting Started ... 12
Mains Connection and Grounding ... 13
Network Connection ... 14
Ethernet - LAN 1/2 14
Serial POTtS ... 16
Line Biasing and Resistor Termination ... 16
Status Indicator and the IP Reset Pinhole ... 17
Interpreting Alerts on the Front Panel ... ... 19

IP Reset Procedure ... . 19
Supervisory Relays ... 20
4. Installation ... 21
RS485 Wiring to Third Party Devices ... 21
S5.User Interface ... 24
6. Configuration ... 27
Create an ASSEL ... 27
4AD Monitor Configuration ... 30
Configure the 4AD Monitor Instance ... 30
Analog Input Settings ... 32
Assigning the Asset to the Channel ... ... 32
Channel Settings ... 33

TP-CN1-UG Rev B 09/2023



Calisto N1 User Guide

General Settings ... 33
The y=mx+c Scaling Method ... ... 34
Digital Input settings ... 36
Assigning the Asset to the Channel ... 36
Channel Settings ... 37
General Setings ... 38
Commissioning the 4AD Monitor ... 38
Calisto H1 Monitor Configuration ... 38
Configure the Calisto H1 Monitor Instance ... 39
Commissioning the H1 Monitor ... 42
Monitor Configuration - General Steps to Configure Other Monitors ........................... 43
Configure the Monitor Instance ... 43
Commissioning the Monitor ... 47
Generic Monitor Configuration ... 48
Create the Monitor Template ... 48
Configuring Modbus Channels ... 50
Modbus Template Configuration Exercise ... 56
Configuring DNP3 Channels ... 61
DNP3 Template Configuration Exercise ... 67

7. Network Configuration ... .. 72
Configuring Ethernet Interfaces ... 72
Configuring Serial Interfaces ... .. 74
Comms SEtHNGS ... 78
Configuring StationBus ... 79
8. 0peration ... 82
OVEIVICW ..o 82

TP-CN1-UG Rev B 09/2023



Calisto N1 User Guide

ReSUILS . 83
ALRIES o 84
9. Wiring Sensors to Calisto N1 ... ... 85
Wiring sensors to the 4AD ... 85
Analog Input WIring ... 85
Digital Input WIring ... 85
APPENAICeS ... 88
A.LEGAL NOTICE ... 89
DISCLalMeTr ... 89
WaArTanty ... 90
Equipment Limited Warranty ... 90
Software Limited Warranty ... 91
Limitations of Remedies ... 91
MaAINtENANCE ... 92

B. Specifications ... 93
C.DIimensions ... 95
D. PICOS Application ... 96
How to Access PICOS ... 96
Control of PRIME Application ... 97
Set System Date and Time ... . 98
Testing the LED Indicator and Supervisory Relays ... 98
Testing the 4AD . 100
E. HMI Interface ... 102
The HMI - Display and Keypad ... . 102
Keypad Layout ... 102
Key Functions ... 102

TP-CN1-UG Rev B 09/2023



Calisto N1 User Guide

Menu Layout ... 103
Monitor Page ...l 104
Alerts Page ... 104
Select Traces Page ... 104

F. Maintenance - Fuse Replacement ... 106
G. Maintenance - RTC Battery Replacement ... 109
Disassembling the Unit ... . 109

TP-CN1-UG Rev B 09/2023



Calisto N1 User Guide Preface

Preface

The Calisto N1 is a compact data logger with Remote Terminal Unit like capabilities,
powered by doblePRIME software. It provides a built-in webserver to manage user access,
alert settings, alert management and data visualization. Standard communication protocols
include Modbus and DNP3, allowing data to be moved between Calisto N1 and other
applications such as SCADA. Integration with other Doble devices that also run PRIME
application is seamless and easy via a proprietary protocol.

Who Should Read this Guide
This guide is intended for two sets of Calisto N1 users:

e Doble customers
e Doble technical support employees

It is assumed that all readers are familiar with professional standards and safety practices.

Document Conventions
This document uses two special typefaces to indicate particular kinds of information:

e Bold—Used for software controls such as buttons, check boxes, or other items that
are clicked or selected. Also used for text displayed in the user interface, such as an
error message or prompt. Examples:

Click Close.
Go to the Sources tab.
® Monospace— Any text you must type in is shown in this typeface:

Example: Type in 1500 ms.

Safety Instructions
Read all safety instructions before using the Calisto N1 instrument.

Notes, Cautions, and Warnings

This document uses notes, cautions, and warnings to provide specialized information and to
alert you to potential safety hazards, as follows:

"\ Note: Notes provide supplemental information that may apply to only
# some circumstances.
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@ Caution: Cautions provide information that prevents damage to
hardware or data.

Warning: Warnings provide information about anything that can affect
operator health.

Legal
For Doble's complete legal statements, refer to "LEGAL NOTICE" on page 89.

Orderly Measures

e The cover of the cable management space should be secured during normal use and
only removed by authorised personnel. Risk of electric shock from hazardous live
voltages under this cover. Isolate the unit before removing the cover.

e Equipment should be operated in accordance with these instructions. Failure to do
so may impair protection of the user from hazards.

e Equipment contains no user serviceable parts.

Support

For customer service, contact Doble.
Telephone: +1 888-443-6253

Email: support@doble.com

Web: www.doble.com

Doble Engineering Company
123 Felton Street
Marlborough, MA 01752 USA

TP-CN1-UG Rev B 8 09/2023
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1. Overview

The Calisto N1 can build from a single component to a comprehensive transformer monitor
covering partial discharge (PD), bushings, operational data connected to Dissolved Gas
Analysis (DGA) and third-party monitors.

e A4AD is a data recorder that accepts current (4-20mA) and integrates and displays
data from multiple sensors. Alerts and status from dry contacts can be wired to the
Digital Input channels, enabling alarms to be raised up on logical state change.

e Serial communication ports to poll data from slave devices in the field such as DGAs,
power meter and other Intelligent Electronic Device (IED). The IEDs can be daisy-
chained to allow polling of several devices per communication port. Data can also be
transferred to SCADA systems via serial communication.

e Modbus and DNP3 TCP protocols allow data to be transferred from IEDs in the field
to SCADA masters via Ethernet or serial connection.

e Display and navigation keypad for viewing latest measurements and alerts without
needing a computer.

N1 may be installed in several schemes:

e Standalone (no host PC required; channel control, expert system, local visual alerts
and alarm relays are included)
Networked to any Doble PRIME condition monitoring module

Networked to a third-party supervisor, e.g., SCADA system with Modbus, DNP3 TCP
protocols

TP-CN1-UG Rev B 9 09/2023
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2. Hardware Reference

8. Mounting plate
9. USB-A Interface

10. Serial ports

11, MCB and fuse terminals

12. Ground terminal

3. Ethernet LAN
1/2

&
5 13. Cable management area

Figure 1 - Calisto N1 Components List

Component Description
1. Supervisory relays Dry contact relays to output system alert
2.4AD Analog and Digital input card

Dual switch. Access to ethO (network 1)

3. Ethernet LAN 1/2 and eth1 (network 2)

4. Keypad LCD navigation control

5. Display Shows the latest measurements

6. LED Indicator Indicates the current highest system alert
7. Reset pinhole Reset IP to default address

8. Mounting plate Mounting plate for third-party accessories
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Component Description

9. USB-A interface Supports firmware updates

Two RS485 ports with line biasing and

10. Serial ports termination resistor controls

Two-pole MCB and fused terminal. 115-

11. MCB and fused terminals 230VAC power input

12. Ground terminal Ground connection

Space for cable management and

13.Cable Management Area . . .
g mounting accessories on the DIN rail

Table 1 Hardware List

TP-CN1-UG Rev B 11 09/2023
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3. Getting Started

This chapter describes the basics of how to wire the power, safety ground, serial
connection, connection to a network, how to interpret alarm indications, and DIN Rail

terminals. To access the cable management space, remove the plate that is covering the
circuit breaker.

Figure 2 - Cable Management Space Cover

TP-CN1-UG Rev B 12 09/2023
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Mains Connection and Grounding
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N L GND
Mains input

Figure 3 - Mains Input Detail

3. Getting Started

Terminal/Element Description
F2 (Spare) Fuse F2, 3.15A slow-blow
F1 Fuse F1, 3.15A slow-blow
1 Neutral terminal
B1 Mini Circuit Breaker curve C, 6A

Connect the power cable L-N to the Mini Circuit Breaker B1. The neutral terminal is
indicated on the MCB.

Warning: Risk of fire. Always use a mains supply cord with adequate
rating.

The unit is designed to operate from 115VAC to 230VAC and maximum current of 2A.

Also, F1 has a 3.15A fuse fitted in the Fused Terminal to break the live during a fault. Make
sure the fuse is present in the pivoting fuse holder and the terminal is closed before

powering up.

Fuse F2 is a spare fuse terminal to feed an auxiliary device, for example, an external PSU.

TP-CN1-UG Rev B
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Warning: Risk of electric shock. Always attach the ground cable to the
ground terminal before powering the unit.

Network Connection

There are two different types of ports to allow data to be transferred in or out of Calisto N1;
Ethernet LAN 1/2 and the RS485. Both ports are managed by the PRIME application through
the web interface.

Ethernet - LAN 1/2

o

LAN1/2

Ll

Figure 4 - Dual Ethernet Switch Detail

The LAN 1/2 dual Ethernet switch allows simultaneous connection of Calisto N1 to two
devices over Ethernet. It’s a convenient way to have N1 connected to an Ethernet device in
the field and to your PC, at the same time, without needing an external network switch.

Internally, the dual Ethernet switch is connected to two different Ethernet interfaces, ethO
and eth1. Having two Ethernet interfaces enable Calisto N1 to segment the LAN, isolating
Station Bus and Sensor Bus.

TP-CN1-UG Rev B 14 09/2023
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Calisto N1 box

PRIME Interface Internal Ethernet

Gateway connection
Board

Figure 5 - Representation of Internal Ethernet Connection

These ports can provide the following service:

Service Description

Configuration Configure system settings and monitors
via a web browser

Data visualization View dashboard, charts, and export data
via a web browser

Collect data from IEDs in the Communication with slave IEDs over
field Modbus and DNP3 protocols
Send data to an aggregator Communication with a SCADA master

over Modbus and DNP3 protocols

Time synchronization Sync time with a server over NTP
Diagnostics Maintenance terminal

PRIME and Calisto database Synchronize the database between Doble
synchronization devices running PRIME application in a

seamless way

Table 2 Services available over ethernet

Either ethO or eth1 can be used to connect to N1 and a web browser is required to access
the web interface to configure the system or view the data.
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Serial Ports

RS&85 -2
]

] 2

Figure 6 - RS485 port detail

The serial interface is a 2-wire RS485 that enables communication with master or slave
devices over long cabling distances in electrically noisy environments. The RS485 network
can support multiple slaves on the same channel or a single master. Serial communication
supports Modbus or DNP3 protocols.

These ports provide the following service:

Service Description

Sensor Bus Communication with slave monitors over
Modbus or DNP3 protocols

Station Bus Communication with a SCADA master over
Modbus or DNP3 protocols

Line Biasing and Resistor Termination

In RS-485 networks, there are periods of time when no driver actively drives the bus, such
as when one driver relinquishes the bus to another driver. During this time, the termination
resistors collapse the differential bus voltage to OV, which is an undefined input level for
many RS-485 receivers. Line biasing is one way to alleviate this problem. A resistor network
of pull-up and pull-down resistors whose voltage divider actions provide a differential DC
bus voltage when no driver is actively driving the bus.

To minimize signal errors due to noise over long cable lengths, the 120 Ohms termination
resistor may be enabled to match the RS485 device impedance to that of the cable. It is
recommended that the two 120 Ohms termination resistors should be placed at both far
ends of the cable.

If you experience intermittent problems with communication to devices in the field,
consider enabling both line biasing and termination resistor switched for the respective
RS485 port being used.

To enable line biasing and/or termination resistor, use the switches located above the
RS485 terminal. There is a set of switches for each port.

TP-CN1-UG Rev B 16 09/2023
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5W1 - ON = line biasing enabled
5W2 - ON = Line terminated

5w Sw2 SwW1 SW2

) ] O O

ON / OFF OM / OFF O f OFF OH / OFF

R5485 -1 R5485-2

Figure 7 - Line Biasing and Termination Resistor Switches

Status Indicator and the IP Reset Pinhole

The front panel shows the current alert level of the asset being monitored. The reset
pinhole below the LED indicator resets the IP address to factory default. The reset
procedure does not delete the data or configuration of the unit.

@ ACTION

@ WARNING

@& INFO

@ STATUS

Figure 8 - LED Indicators and Reset Pinhole Location on the Front Panel

The Calisto N1 supports the generation of Communication, Information, Warning, and
Action alerts.
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Color Meaning/Significance Description
Red Action A measured event
requiring immediate
attention
Yellow Warning A measured event

requiring further
investigation

Green Info A measured event
providing information

Blue Status Indication of device
condition

Table 3 LED Indicator Status

TP-CN1-UG Rev B 18 09/2023
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Interpreting Alerts on the Front Panel

Troubleshooting Indicators

A normal state is indicated by the green and blue indicater LEDs being Lit.

Apparatus alert and monitoring o~
system status levels.
r._é:)_._ii_.a._.ll, Rt o
@ :crion ! | i ii e ol
] o il (R I
] I I == |
oo wamwn | i © 1O i O O
| ' R PR M |
@ nro ; O it e :i'l-'|! O i! o i
. i ‘ 'l
I . H ol
MONITORING _ | (@) STATUS e e e j ®@ i @ |
systam alert | ' | |+ ' I |
-— OFF — “NORMAL ! *— INFO —' “WARNING' —ACTION--
Steady Flashing Flashing Flashing
Green Green ~1Hz Yellow ~THz Red ~1Hz
OPERATION: FLASHING GREEN - FLASHING RED -
— Indicates transition ta INFO. Indicates ACTION.
BL'_-'E - ) INFO pravides information. Requires
Indicates system active FLASHING YELLOW - immediate
STEADY GREEN - Indicates WARNING. attention!
Indicates Normal [healthy] state. | Requires further investigation.
STATUS operates independently of CALISTO SYSTEM status
INFO/WARNING/ACTION || _ U
| et Fe=e=s bl | H ) I
acton . O i o Y O | . @ ! -O- o
| “ I : | H T I
i I ' I i ‘| i
WARNING : o i ol o : ® ;i -ﬁ)ﬁ- O :
' HI B ' ' ' h
i! ! :
INFO : O i O !i o} : : [ !E o -li)f- :
! B I . ! I !
@ =] (o fe il ielio |4
L oFF —'LHORM.H.LJ!—INFD—! ' on --l—e— warTiNG -
Steady Flashing Device powersd for Calisto
Blue Blue =1Hz but not booted app torun

Figure 9 - LED Indicators Behavior

The blue and green indicators will light up steadily if the device has no configuration —
factory default setting. It indicates no abnormal measurement, and it’s the default
behaviour of a new uncommissioned unit.

After N1 is commissioned, the status of the indicators will change according to the alert
thresholds set on the unit, alert sent from third-party monitors, and doblePrime monitors.

IP Reset Procedure

Just below the LED lights, you find the pinhole, Figure 8, for resetting the unit. This
procedure only resets the IP address, and no changes to the configuration or database are
made. Reset procedure:

e Insert and hold a paperclip or similar in the pinhole. The LEDs will go out, then light
up in sequence bottom to top when all the LEDs start flashing at the same time you
can release the paperclip from the pinhole.

e After the paperclip is removed from the pinhole, the unit will perform a reset
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3. Getting Started

e The IP of LAN 1/2 will fall back to the default address for each interface:

o eth0:192.168.0.19
O ethl:192.168.1.234

Supervisory Relays

Relay outputs are based on alert status and are dry contact type — voltage free. The
operation of the relays can be seen in the diagram below:

RELAY:

OPERATION in NORMAL condition:
INFO/WARNING/ACTION = Normally OPEN

STATUS - Normally Closed

ACTION
WARNING
® o

®

STATUS

e
CLOSED

NORMAL

2
2

[

INFO

\

v

N

g
g

—

WARNING ACTION

ACTION

WARNING

(oNoNo/

INFO

NORMAL

STATUS ALERT

Notethat STATUS ALERT is
the same position as OFF,
because at system level,
OFF indicated equipment
failure.

Id

O]
@

Good Stafus

%%

Figure 10 - Supervisory relays are driven by alerts only

The contact can be wired to an LED tower or the control room to monitor the alerts

remotely.
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4. Installation

The Calisto N1 and its ancillaries come fitted into a IP65 glass fiber reinforced
polycarbonate enclosure. The transparent polycarbonate cover allows viewing the display
and status LED.

You will find the DIN rail and the terminals in the cable management space with enough
room to accommodate internal and field wiring. Remove the knockout at the bottom to
feed the field wiring through the holes.

Use the external fixing lugs for mounting the enclosure on a flat wall surface. They can be
fixed to the box base at an angle of 0°, 45°, or 90°.

For more information about the mechanical details, consult "Dimensions" on page 95.

Figure 11 - Calisto N1 enclosure and fixing lugs

RS485 Wiring to Third Party Devices

The Calisto N1 can be used with any third-party device, e.g., DGA monitor and power
meter, as long as they can communicate over Modbus or DNP3 protocol. The PRIME
application that runs on N1 provides a number of ready-to-use communication drivers. If
you cannot find the driver for the monitor you want N1 to communicate with then you can
create your own driver using the Generic Monitor feature. To find out more where to find
Monitor drivers available or how to create a Monitor, see "Configuration" on page 27.

An example of how to wire the RS485 network is shown below. If more than one monitor is
connected to the RS485 port, then it must be connected in a daisy-chain configuration.

TP-CN1-UG Rev B 21 09/2023
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Other network topologies, e.g., star and ring, are discouraged as they might cause
intermittent communication problems in the network.

RS485
twisted pair

RS485

Figure 12 - RS485 network examples

Note: Always use shielded twisted pair cables for the RS485 network and
do not exceed the cable length over 1000 meters to avoid comms issues.

It’s recommended that the line biasing of the respective RS485 port being used to
communicate with the monitor to be enabled. Long lines may need a 120 Ohms termination
resistor to be added at the end of the line and the termination resistor of the respective
RS485 port being used to communicate with the monitor to be enabled.

Having said that, each situation must be evaluated individually because of many factors that
can influence the overall shielding and impedance of the network.
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120 Ohms termination
resistor stage

Line biasing stage

120 Ohms termination
resistor stage

Line biasing stage

Shield

Shie|d

0+ 7
p.-‘@? _____ W]
(GHD Twisted pair [N

4. Installation

120 Ohms
termination
resistor

Third party device

herled

i
oo e
. LY

\J

Twisted pair

Third party device

120 Ohms
termination
resistor
at end of line

Third party device

Figure 13 - RS485 wiring and installation and best practices
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5. User Interface

Communication with Calisto N1 requires a static IP address to be set on your PC. Follow the

steps described below to configure your PC network interface to prior accessing the web
interface.

1. Power up the N1 device. Wait until the blue and green LEDs on the front panel of the N1
remain lit, indicating that the device has finished booting. This typically takes about 1

minute. After booting, the N1 will require an additional 30 seconds to initiate
communication.

2. Connect your computer's network adapter to LAN1/2 port using an ethernet cable.

Set your computer’s IP address and subnet to match the N1 subnet. Refer to the
suggested IP address in the figure below for connecting to eth1/Network 2.

General

‘You can get IP settings assigned automatically if yvour network supparts
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(C) Obtain an IP address automatically
(@) Use the following IP address:

IP address: 192 . 168 . 1 . 20
Subnet mask: 255 .,255.255. 0

Obtain DNS server address automatically
(®) Use the following DNS server addresses:

Preferred DNS server:

Alternative DNS server: I:I

[Jvalidate settings upon exit Advanced. ..

oK Cancel
Figure 14 - PC Ethernet settings

4. Open a browser and enter the IP address in the URL bar. If you configured your

PC's Ethernet adapter using the suggested configuration in the figure above, enter
192.168.1.234 in the URL bar and press Enter.

TP-CN1-UG Rev B 24 09/2023
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d*k Condition Monitoring System

Figure 15 - PRIME login page

5. Enter your username and password. Default administrator credential:

o Username: dobleAdmin
e Password: dobleAdmin1!

Caution: If you enter an incorrect password three times in a row, your
user account will be locked out for an hour. In the event of an account

lockout, you have two options: either try logging in with a different
account or wait for an hour before attempting to log in again using the
same account.

6. (Optional) If this is the first time you have logged in, Doble recommends that you
change your password immediately. Do not continue to use the password provided by
Doble. Please consult the doblePRIME 3.5 User Guide for more details.

7. Click Sign In.

The PRIME web interface application is shown after a valid credential is entered. From this
interface, you can configure the system, view measurement, view alerts, and check your
assets' health.
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[km' Sub-Station » . 212305225030_:331\0 dobleAdmin ® @' ﬁ' (I)

Dashboard Data Analytics Alerts Export

@ Sub-Station

Figure 16 - PRIME Dashboard

This user guide primarily focuses on describing the main tools for setting up and
commissioning Calisto N1 devices. For more detailed information about the PRIME interface
and other available tools in the application, please refer to the doblePRIME 3.5 user guide,
which can be found at [https://www.doble.com/support/downloads/on-line-monitoring-
downloads/].
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6. Configuration

In the real world, the asset you want to monitor has sensors mounted on it and is wired up
to the Monitor device. The Calisto N1 application allows users to translate this concept
from the real world into entities, channels and monitor instance in the software.

The asset entity is a representation of the real-world asset. The Monitor, e.g., DGA, PD
Monitor, is named Monitor Instance, and the sensor is called a channel.

To start the configuration of the system, start by creating the asset in the application. Then
instantiate the monitor type you want to use and assign the channels, its sensors, to the
asset.

This chapter covers how to create an asset, configure monitor instances, assign a channel to
the asset then, finally, commission the monitor to start logging the data.

Root
V in. Fadiity Name

Assot
V i Transfanmer

Monltor

Le H1

Channel
2 H2 ppn

Channel

g Towmyn L
o [~

Figure 17 - The entities in the PRIME application

Create an Asset

The asset is an entity representation of the real-world asset which “owns” the channels. It
represents physical location where the sensors are installed and it is depicted on the asset
tree diagram.

1. To add an asset, click the Gear icon on the top-right of the title bar, then Click Asset
Configuration.
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dobleAdmin @ @, nv (l)

= System Configuration o
= ASM Configuration

StationBus Configuration

= Bushing Models

Asset Configuration “

= Nameplate Canfiguraton

|

= Monitor Configuration
= Monitor Templates
= Monitors

User Settings
AssetTree Reorder

Activity Log

thft ot i

User Management

Figure 18 - Asset configuration option at the gear icon

The Asset Configuration tab appears in the Feature Panel.

m Sub-Station

Dashboard Data Analytics Alerts Export Asset Configuration @
@ Sub-Station Book
€ Change Nameplate Template: v M App y
) Name
Sub-Station
Description
M Save || © Refresh P Allow Save | @

Create New Asset

Type:

Air Circuit Breaker

Name:

+ Create O

Figure 19 - Asset Configuration tab

The root name may be defined as required, generally used to describe the location of the
monitoring system, e.g., Substation 1, Powerplant West.

2. After entering a suitable name in the field, Click on "Allow Save" and "Save" before
proceeding.

3. Click the Type drop-down list in the Create New Asset section.
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following options are available:

Air Circuit Breaker

Auto Transformer with Tertiary
Auto Transformer w/o Tertiary
Bushing (single)

Cable

Circuit Breaker

Dry Type Transformer
Generator

LTC

Oil Circuit Breaker

SF6 Circuit Breaker

System

Three Winding Transformer
Transformer

Two Winding Transformer
Unknown Asset

Vacuum Circuit Breaker
Voltage Transformer

[AG] Asset Group

[CG] Bushing Set

[CG] Channel Group

5. Enter the name of the asset you are creating in the Name field.

Create Mew Asset

Type:

Transformer

MName:

+ Create ]

Figure 20 - Creating a transformer asset
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Click Create. An asset created notification appears at the top-right of the window.

(kmf Sub-Station = Tx

W @ Sub-5tation
@ Tx

Figure 21 - Recently created asset in the asset tree pane

Create as many assets as required to represent your installation and where the sensor and
monitors are mounted on.

4AD Monitor Configuration

This section describes how to configure the 4AD monitor to record analog and digital data.
Feeding extra information into the monitor adds some context regarding the operation of
the asset and help to investigate issues that may arise.

Configure the 4AD Monitor Instance

The 4AD monitor instance is the entity representing the 4AD monitor on PRIME application.
The monitor is responsible for recording analog and digital signals.

Click the Gear icon on the top-right of the title bar. Under the Monitor Configuration, click
on Monitors.
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dovleadmin (@ FH. £b. (4

System Configuration o
ASM Configuration

(U I

3= StationBus Configuration ‘

‘ 3= Bushing Models

%= Asset Configuration

%= Nameplate Configuration

|

3= Monitor Configuration
%= Monitor Templates

3= User Settings
3= AssetTree Reorder
3= Activity Log

== User Management
Figure 22 - List monitors

The Monitors tab appears in the feature menu. The 4AD monitor is shown on Monitors list.

Hardware Function

4AD 4 Analog Input channels - 4 to 20 mA. For more
information check 4AD card configuration section

4 Digital Input Channels. For more information check
4AD card configuration section

To start editing the monitor, click on the corresponding double arrow under the Channels.

Dashboard Data Analytics Alerts Export Monitors €
Monitors
Calisto (DNP3) v | < Add Monitor
Q
Channels New Monitor Name Description Delete
= 4AD x

Showing 1 to 1 of 1 entries 1

3 Refresh | @
Figure 23 - Monitor instance. Click on Monitor Channels to edit the settings.

The 4AD monitor configuration page allows you to modify the communication settings and
assign the created asset to the channels. The channels represent the physical inputs of the
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unit, connected to different types of transducers such as temperature, current, or dry
contacts. By assigning the asset to a channel, the asset can display the measurements or
alerts from that channel on the dashboard.

As the 4AD manages both analog and digital inputs, you will see all the channels in the
same list. The four first channels are analog input channels, and the other four are digital
input channels.

ah Instance Details o

Name
4AD

Description

€ status

Maintenance ~
Polling Interval

Interval in

wutes hd
€ Advanced Polling = »

Protocal Modbus v

© Modbus Data Channels v

3
&
w

LSRES(RE S INESNEYNESNRINRY]
0 || (o] |2 [ ||| (o] o 2] [2¢

Asset Name Description ettings

Settings
Settings
Settings
Settings
Settings
Settings

Settings

[- - - - - - - -
v (v (v v v v v v

Settings
© Modbus Alert Channels v

) Timestamp Details

Figure 24 - 4AD Monitor instance. Analog and digital inputs

Analog Input Settings

Assign channels to any asset and apply appropriate scale to convert the measurements to
engineering units.

Assigning the Asset to the Channel

Locate the asset you're interested in within the asset tree and click on it to select it. This will
highlight the asset in blue. Then, click on the checkmark next to the channels you want to
associate with the asset. The name of the asset will be copied into the Asset field, and the
checkbox will change its color to green.
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4 @ Sub-Station
@ ™

Do

O status
Maintenance v
Polling Interval
60
Interval in
Minutes v

© Advanced Polling 3

Protocol  Modbus ¥

© Modbus Data Channels  +~

Assign Asset

Description

| %
vl %
v®x
vix
v %

vix

v %

vix

© Modbus Alert Channels  ~

© Timestamp Details

M save ©

Figure 25 - Assigning a channel to an asset

6. Configuration

Settings
) sSetiings

(i} Settings
O Setiings
(i} Settings
O Setiings
(i} Settings
O Setiings
(i} Settings

v v v vy v vy

Give the channel a suitable name so you can easily identify it in the asset tree.

Channel Settings

The raw output of the 4AD is not scaled and free of unit of measurement. To derive the
engineering value, it is necessary to scale the raw output and assign appropriate unit of

measurement.
Assign Asset
v % Tx

General Settings

Name Description Settings

Ambient temperature (i] Settings

Processing Type = Analog ¥

Scaling Method = None v

€ Measurement Type
Count

v

€9 Unit Of Measurement

Figure 26 - Analog channel settings

v

Processing Type

Analog Type channel
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Scaling Method None: Raw value range from 4000 to 20000 counts

y=mx+c: Convert raw data to engineering units by
using the slope-intercept form

Linear interpolation: Not applicable to the 4AD

Measurement Type Select the measurement type for the presentation
of results, e.g., temperature, concentration.

Unit of Measurement The appropriate list of UoMs are presented
according to selected Measurement Type

Table 4 Analog channel settings

The y=mx+c Scaling Method
When y=mx + c is selected, you can enter the coefficients of the slope-intercept formula

Multiply
m=———& c=0ffset
where: Divide ff .

Settings
0 Settings W

Processing Type | Analog ¥
Scaling Method | y=mx+c v

Multiply

Divide

Offset

) Measurement Type
Count v

€Y Unit Of Measurement

A\

Figure 27 - Scaling method. The slope-intercept parameters

The slope must be entered as Multiply, Divide and offset constants. Please refer to the
example below:

Suppose you want to integrate a current transducer to the N1, and upon reviewing the
transducer’s specifications, you come across the following information:
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Suppose you want to integrate a current transducer to the N1, and upon reviewing the
transducer specifications, you come across the following information:

Input: AC 0-1600 A
Output: 4-20 mA

On the N1 device, the 4AD module converts the analog input signal to counts, providing the
raw digitalized measurement internally to PRIME. The PRIME application receives these raw
measurements, or counts, and then applies the appropriate scale to convert the data into
engineering units.

4AD Input range: 4-20 mA
4AD Output range: 4000-20000 counts

Calisto N1
_________________________ -
1 1
|
CTinput: CT outputy 4AD output: Eng. value: :
0-1600 A 4-20 mA 4000-20000 counts 0-1600A
.4AD > PRIME |
input Scaling I
| |
1 1
L |

Figure 28 - Visual representation of the data conversion chain

Should you want to plot it on a chart, assume that the x-axis is represented by the 4AD
output and y-axis by the transducer input current. Alternatively, we can view the data in
table format.

x-axis Raw Measurement y-axis Current

4000 counts OA

20000 counts 1600 A

The next step is to calculate the slope:

(¥ —¥o) =m(x — x,)

(¥ — ¥o)
"= (x — xo)
(1600 — 0) _ 1600 1

m= 0.1

~ (20000 —4000) 16000 10

Back to the equation, find the slope-intercept form:
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(¥ —¥o) = m(x — x,)
(y—0) =0.1(x — 4000)
v =0.1x — 400

As stated previously:

Multiply
m=——& c=0ffset

Divide f‘f
Therefore:

Multiply = 1, Divide = 10, and ¢ = -400

1
m=—=0.1and c = —400

10
Data in table format:
4AD Slope-
Trap SR | RN . intercept Multiply Divide Offset
input output raw
form
output
0-1600 A 4to 20 mA 4000to | y=0.1x- 1 10 -400
20000 400
counts or
10 100 -400

Table 5 4AD scaling example, slope-intercept formula

% Note: The minimum value for Divide is 1. Do not enter decimals in the
# Multiply, Divide and Offset fields. Decimals are ignored.

Digital Input settings
Assign channels to any asset and apply the label to identify the channel state.

Assigning the Asset to the Channel

Locate the asset you're interested in within the asset tree and click on it to select it. This will
highlight the asset in blue. Then, click on the checkmark next to the channels you want to
associate with the asset. The name of the asset will be copied into the Asset field, and the

checkbox will change its color to green.
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O status
Maintenance A
d @ Sub-Station Folling Interval
60
@ T= Interval in
Minutes ¥

© Advanced Polling | »

Protocol Modbus v

© Modbus Data Channels  +

Assign Asset Name Description Settings
v % 4AD Al O O settings | >
v % 4AD Al 1 O settings | >
v X% 4AD Al 2 O settings | »
v % 4AD Al 3 O settings | »
v % T Oil level sensor O Settings | »
v x T Qil temp alert O settings | »
@x 4AD DI 2 O settings | >
v X% 4AD DI 3 O settings | »

© Modbus Alert Channels  +

© Timestamp Details  +

M save | O

Figure 29 - Assigning a channel to an asset

Give the channel a suitable name so you can easily identify it on the asset tree.

Channel Settings

The raw output of the 4AD is not scaled and free of unit of measurement. To derive the
engineering value, it is necessary to scale the raw output and assign appropriate unit of
measurement.

Assign Asset Name Description Settings
v X T Qil Level Sensor © Settings

Processing Type | Binary ¥

© 1/TRUE

ON v
0 / False

OFF v

Figure 30 - Digital Channel Settings
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General Settings

Processing .
type Binary type
1/TRUE Pick a label to describe the state of the channel when in the input is in
high-state
0/FALSE Pick a label to describe the state of the channel when in the input is in
low-state

Table 6 Digital settings

Commissioning the 4AD Monitor

Monitor fields details

Name 4D

Description Blank

Commissioned: Start collecting data from the monitor;

Maintenance: Stop collecting data from the monitor. Previous data
collected will continue to be available and visible to the user;

Status
Decommissioned: Stop collecting data from the monitor. Previous data
collected will not be deleted form the database but will not be visible to
the user. Can be reversed back to commissioned or maintenance state
Polling . . . .
The interval at which Calisto N1 receives data from the 4AD card
Interval
Interval in Select Interval in seconds or minutes.

Table 7 4AD monitor settings

To save the change click Save in the panel footer. Allow PRIME application to acknowledge
the changes; it is an automatic process and can take up to 3 minutes. After this process, you
will start seeing data on the Dashboard page. Refresh the web browser tab according to the
polling rate and latest measured timestamp to see fresh data on the Dashboard.

Calisto H1 Monitor Configuration

This section describes how to configure Calisto H1 monitor. The H1 monitor can be
configured on the system even if the sensor is not connected to Calisto N1.
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Configure the Calisto H1 Monitor Instance

The Calisto H1 (Modbus) instance is the entity representing the H1 monitor on the PRIME
application. Upon successful communication to Calisto H1 sensor the monitor will save H2
concentration and oil temperature onto the database.

1. Click the Gear icon on the top-right of the title bar. Under the Monitor Configuration,

click on Monitors.
dobleadmin (@) 4. . |

%= System Configuration o
3= ASM Configuration
= StationBus Configuration ‘
' = Bushing Models ‘
%= Asset Configuration
3= Nameplate Configuration
= Monitor Configuration

%= Monitor Templates

3= User Settings
= AssetTree Reorder
= Activity Log

2= User Management
Figure 31 - List Monitors

2. The Monitors tab appears in the feature menu. Select H1 monitor on the drop-down
menu then click ‘+Add Monitor’ to add it to the Monitor’s list.

Monitors

Calisto H1 (Modbus) v o Add Monitor

)

Figure 32 - Adding Calisto H1 Monitor

3. To start editing the monitor, click on the corresponding double arrow under the
Channels column.
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Dashboard Data Analytics Alerts Export Manitors @
Monitors
Calisto H1 (Modbus) v | = Add Monitor
Q

Channels Mew Menitor Mame Description Delete
= #* New Calisto H1 (Modbus) 1 Model H1 x
.—_@j 44D %

Showing 1 to 2 of 2 entries 1

o]

> Refrash i

Figure 33 - H1 Monitor instance. Click on Monitor Channels to edit the settings

4. On the H1 monitor configuration page, you can edit the communications settings and
assign the asset created to the channels. The channels are entities representing the
sensors of the monitor — H2 concentration and oil temperature. When the asset is
assigned to the channel, it owns and displays the channel measurements or alerts on
the dashboard.
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i Instance Details

Name
New Calisto H1 (Modbus)
Description
Model H
€ Status
Maintenance hd

Device Address

Polling Interval
60
Interval in

Minutes hd

Mode | TCP

IP Address
0.0.0.0
TCP Port

€ Advanced Polling = 3

Protocol  Modbus v

€) Modbus Data Channels v

Assign Asset Name Description Settings
vix Hz Hydrogen (ppm) € Settings
vix Qil Temperature c €) Settings

€) Modbus Alert Channels v

€) Timestamp Details

Figure 34 - H1 Monitor Instance

6. Configuration

Find the asset of interest in the asset tree, then click it to select it. The asset becomes

highlighted in blue. Then click the check mark next to channels which you want to
associate with the asset. The name of the asset is copied into the Asset field, and the

tick box changes color to green.
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Foling Interval
60

Interval in

Minutes
hd @ Sub-Station
Mode TCP w

@ = P Address
0.0.0.0

TCP Port
502
€ Advanced Pelling | >

Protocol | Modbus ¥

€ Modbus Data Channels v

Assign Asset MName Description Settings
v ix Tx H: Hydrogen (ppm) € Settings | »

v | x Tx Qil Temperature nlE (1] Settings >

Figure 35 - Assigning the Channels to the Asset

6. The settings of the channels are pre-configured, ready to show scaled measurements
and the corresponding unit of measurement.

Commissioning the H1 Monitor

Monitor Field Details

Name Enter a suitable name for the monitor.

Description Model H1

Status Commissioned: Start collecting data from the monitor;
Maintenance: Stop collecting data from the monitor. Previous data
collected will continue to be available and visible to the user;

Decommissioned: Stop collecting data from the monitor. Previous data
collected will not be deleted form the database but will not be visible to
the user. Can be reversed back to commissioned or maintenance state

Device Enter the Modbus address programmed on H1.

Address

Polling The interval at which Calisto N1 receives data from H1

Interval

Interval In Select Interval in seconds or minutes. The interval should be greater

than the ability of H1 to produce new measurement. This interval is
around 60 minutes or 3600 seconds.
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Monitor Field Details

Mode Change mode to Serial. Comms only available over serial interface
Serial Select the RS485 port to which H1 is connected. The serial interface
Interface must be set to Master mode so it can be shown on this list. The speed

and other parameters of the port must be set to 19200, 8 data bits, 1
stop bits and parity None. Please consult "Configuring Serial Interfaces"
on page 74 for more information about setting up the serial interface.

Table 8 H1 Monitor Settings

Click Save in the panel footer. Allow the PRIME application to acknowledge the changes; it
is an automatic process and can take up to 3 minutes. Upon successful communication, you
will start seeing data on the Dashboard page. Refresh the web browser tab according to the
polling rate and latest measured timestamp to see fresh data on the Dashboard.

=, Note: Line biasing and termination resistor might be required to allow
| 1 ) Calisto N1 to pull data from the H1 sensor. Enable the line biasing switch
*and termination resistor on the respective port that H1 is connected to.

Monitor Configuration - General Steps to Configure Other
Monitors

This section describes how to configure other monitors available on the drop-down menu.
There are twenty-two ready-to-use monitors available for fast and seamless integration.

Configure the Monitor Instance

1. Click the Gear icon on the top-right of the title bar. Under the Monitor Configuration,
click on Monitors.
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dobleAdmin @ v ov (b

%= System Configuration o

ASM Configuration
StationBus Configuration r

Bushing Models

HE ottt

Asset Configuration

Nameplate Configuration

Ht it

Monitor Configuration

%= Monitor Templates

= Monitors h
%= User Settings
%= AssetTree Reorder

-—

Activity Log

=
==
-—
=
==

User Management

Figure 36 - Monitors option at gear icon

2. The Monitors tab appears in the feature menu. Select the desired monitor on the drop-
down menu then click ‘+Add Monitor’ to add it to the Monitor’s list.
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Monitors

Calisto (DNP3)

Calisto (DNP3)

Calisto (Modbus)
Calisto 2 (DNP3)
Calisto 2 (Modbus)
Calisto 5 (DNP3)
Calisto 5 (Modbus)
Calisto 9 (DNP3)
Calisto 9 (Modbus)
Calisto 95 (DNP3)
Calisto 95 (Modbus)
Caliste H1 (Modbus)
Delphi (Mini}

Delphi (Standard)
Delphi (Standard+Muoisture)
Domino

E1210

E1240

E1242

E1260

E1262

v

+ Add Monitor

6. Configuration

Figure 37 - List of all monitors available. Select a monitor of your choice

3. To start editing the monitor, click on the corresponding double arrow under the

Channels column.
Monitors

Calisto (DNP3)

Channels MNew

I&ll

Showing 1 to 2 of 2 entries

% Refresh Li]

+ Add Monitor

Monitor Name
MNew MTE Hydrocal 1001+ 1
4AD

Description

Delete

Figure 38 - Monitor instance. Click on Monitor Channels to edit the settings
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4. On the monitor configuration page, you can edit the communications settings and
assign the asset created to the channels. The channels are entities representing the
sensors of the monitor. When the asset is assigned to the channel, it owns and displays
the channel measurements or alerts on the dashboard.

i Instance Details

New Domino 2

Polling Interval
Interval in

Mode Serial v

Serial Interface
dev/ttyUSBO] v

© Advanced Polling >

Protocol | Modbus v

€ Modbus Data Channels v

Assign Asset Name Description Settings

stur: € Settings | >
oisture PPM € Settings | >
x Temperature | |(C € Settings | »

v | % Moisture RS. | [Moistu

v X

© Modbus Alert Channels v

€ Timestamp Details

Figure 39 - Example Monitor Instance

5. Find the asset of interest in the asset tree, then click it to select it. The asset becomes
highlighted in blue. Then click the check mark next to channels which you want to
associate with the asset. The name of the asset is copied into the Asset field, and the
tick box changes color to green.
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Polling Interval
60

Interval in
2% Sub-Station Minutes N

Maode | Serial v

@ =

Serial Interface

RS5485-1 (/dev/ttyUSBO] v
€ Advanced Polling = >

Protocol | Madbus v

) Modbus Data Channels

Assign Asset Mame Description Settings
v | x T Moisture RS. | |Moisture Relative Satur € Settings | 3
v X Tx Maisture Maoisture PPM 0 Settings >
v | X Tx Temperature Q) € Settings >

Figure 40 - Assigning Channels to the Asset

6. The settings of the channels are pre-configured, ready to show scaled measurements
and its corresponding unit of measurement. No changes can be made to the pre-
configured settings.

Commissioning the Monitor

Most of the settings are the same for all monitors apart from the communication mode.
Communication mode to monitors is limited to its hardware specification. While some
monitors can allow comms over serial and Ethernet, others are limited to only one type of
media. Please consult the User Guide of your Monitor to select the appropriate comms
mode on the instance.

Name Enter a suitable name for the monitor.
Description Description of the monitor model.
Status Commissioned: Start collecting data from the monitor;

Maintenance: Stop collecting data from the monitor. Previous data
collected will continue to be available and visible to the user;

Decommissioned: Stop collecting data from the monitor. Previous data
collected will not be deleted form the database but will not be visible to
the user. Can be reversed back to commissioned or maintenance state

Device Enter the Modbus/DNP3 address programmed on monitor. The DNP3
Address master address is configure on System Configuration -> Comms
settings.
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Polling The interval at which Calisto N1 receives data from the monitor.
Interval
Interval in Select Interval in seconds or minutes. The interval should be greater

than the ability of you monitor to produce/derive new measurements.

Mode Select the communication mode, Serial or TCP, according to your
monitor’s comms configuration. If Serial mode is selected, the options
below will change so you can select to which serial RS485 port you
monitor is connected up. Whereas if you select TCP mode the options
below will change so you can enter the network settings of your

monitor.
*Serial Option only shown when mode is set to Serial. Select the RS485 port to
Interface which N1 is connected. The serial interface must be set to Master mode

so it can be shown on this list. Please consult "Configuring Serial
Interfaces" on page 74 for more information about setting up the serial

interface.
*|P address Option only shown when mode is set to TCP. Enter the IP address and
and TCP port Port open on your monitor so Calisto N1 can connect to it over the
network.

Table 9 Monitor Comms Settings

Click Save in the panel footer. Allow the PRIME application to acknowledge the changes; it
is an automatic process and can take up to 3 minutes. Upon successful communication, you
will start seeing data on the Dashboard page. Refresh the web browser tab according to the
polling rate and latest measured timestamp to see fresh data on the Dashboard.

Generic Monitor Configuration

This section describes how to create a custom monitor when the device you want to
integrate is not available on the Monitor drop-down menu. Creating a custom monitor
requires experience in system integration and communication protocols as it’s a flexible
tool and allow data manipulation. Before starting your custom monitor, setup you monitor
to talk either Modbus or DNP3 over RS485 or Ethernet. Get hold of the Modbus register or
DNP3 object mapping of the device you want to integrate and select what information you
want to send across to N1.

Create the Monitor Template

Monitor template encapsulates the Modbus or DNP3 points of interest. Describe the points
in the data and alert channels to reflect the expected configuration of the monitor for a

successful polling. At a later stage, the template will be used to create the instance(s) of the
monitor by adding the communication settings. To create the template, go to the Gear icon
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on the top-right of the title bar. Under the Monitor Configuration, click on Monitor
Template.

dobleAdmin @ @- Qv d)

System Configuration e

ASM Configuration
StationBus Configuration |

Bushing Models
A

Asszet Configuration

it it HE NPt HEOHE

Nameplate Configuration
Monitor Configuration

= Monitor Templates

J

= Monitors
= User Settings
= AssetTree Reorder
= Activity Log

= User Management
Figure 41 - Monitor Template option at gear icon

The Monitor Template appears in the feature menu. Click ‘+Create Template’ to add a
template to the list. Easily manage the templates using the export and delete buttons.
Exporting the template to a file allows you to download it to your computer or load to
another system. To start editing the template, click on the corresponding double arrow
under the Channels column.

Dashboard Data Analytics Alerts Export Monitor Templates @

Monitor Templates

+ Create Template Q
Channels Incomplete Template Name Description Export Delete
New Monitor
= [ : x
@ Template 1

Showing 1 to 1 of 1 entries 1

2> Refresh ® Import (i ]

Figure 42 - Click on Channels to edit the template settings

Select the Protocol that you want to configure in the monitor template so the options on
the following menus can change accordingly to accommodate the specific protocol settings.
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i Template Details (]

Mame
New Monitor Template 1

Description

Protocol | DNP3 W

€ DNP3 Data Channels +

€ DNP3 Alert Channels v

DMP3 Alert Channels

€ Timestamp Details v

Timestamp

Figure 43 - Monitor template

The template can be broken down into three different types of information: Data channels,
Alert Channels and Timestamp details.

Data channels is where you configure measurements and alert points whereas alert
channels is where you configure alert points only. Upon successful polling, the
measurements and alerts are shown on dashboard page. Moreover, the alert channels will
generate system alerts when the measurement or status matches to what was configured
in the alert trigger option.

Timestamp details is where you configure timestamp sources. Measurements and alert
channels can use system timestamp reference, i.e., data and alerts collected are
timestamped as they arrive on PRIME using local time. Alternatively, you can use a remote
timestamp, i.e, timestamp from the source of the points in register format. This feature is
useful to timestamp data collected from the source and use the source’s timestamp when
the acquisition actually happened as opposed to timestamp the data when it is recorded on
PRIME application after a successful polling.

As there are two different types of data/alert/timestamp channels, Modbus and DNP3, and
they share no parameters similarities the following subsections will describe the steps for
setting up each type of data channel separately.

Configuring Modbus Channels

1. To create a data channel, click on “+Modbus Data Channels’. The data channel shows the
following fields:
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€ Modbus Data Channels

Ch# Address Name

Description Register

€ Register | v
© Type
nput Register ~
€) Source Data Type
Unsigned Integer / Boo w

Bits
Bits Offset

(1] Byte Order (endianness)

High Byte first (big endi w

6. Configuration

Settings
€ Settings v
Timestamp Reference

System ~

Processing Type | Analog ¥

Scaling Method | None v

) Measurement Type
Acceleration v
€ Unit Of Measurement

m/s* “

Figure 44 - Monitor template data channel

2. Fill out the fields according to what measurements you want to pull from the monitor.

Ch. #

Unique data channel number

Address

Modbus address of the measurement
of interest. If it is not clear whether
your monitor documentation refers to
register or address, and you are not
getting the expected result, try one
number up or down.

Name

Enter a name for this channel

Description

Enter a description for this channel
(optional)

TP-CN1-UG Rev B

51

09/2023



Calisto N1 User Guide

6. Configuration

Register

Type

Select the Function Code supported
on the monitor associated to the
Modbus register. On PRIME you can
select Function Codes 1, 2, 3 and 4

Source Data Type

Select data type according to function
code associated to the Modbus
address

Bits

Number of bits in the register or
combined registers representing the
value. This field is usually 16 or 32 bits
for measurements and 1 bit for binary
points

Bits Offset

Add a bit offset to the register
containing the value.

The new value is represented by the
remaining bits in the register.

Byte Order (endianness)

Select big-Endian style (the high-order
byte is stored first, followed by the
low-order byte) or little-Endian style
(the low-order byte is stored first,
followed by the high-order byte).
Usually, big-endian work for most
Modbus implementations

Settings

Timestamp Reference

Select system to timestamp fresh
data using local time. Use remote
timestamp to timestamp fresh data
using registers from the monitor con-
taining time and date.

Processing Type

Select if you want to process the data
register as analog value or digital.

Scaling Method

Enable scaling. Please consult the 4AD
Monitor configuration section for
more details about scaling methods.

Measurement Type

Select type of measurement to be
associated to this channel.
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Unit of Measurement Select the appropriate unit of meas-
urement to this channel.

Table 10 Modbus Data Channel Settings

3. Create as many data channels as necessary that you want to be saved on PRIME
database.

4. To create an alert channel click on ‘“+Modbus Alert Channels’. The alert channel shows
the following fields:

€ Modbus Alert Channels v

Ch# Address Name Description Register Settings
0 € Register | v O Settings | v

€ Type Timestamp Reference
Co System w
€ Source Data Type Processing Type | Analog ¥

Unsigned Integer / Boo v

Bits

Bits Offset
0
o Byte Order (endianness)

gh Byte first (big endi v

Figure 45 - Monitor template alert channel

Ch. # Unique Alert Channel Number

Address Modbus address of the measurement of interest. If it is
not clear whether your monitor documentation refers to
register or address, and you are not getting the
expected result, try one number up or down.

Name Enter a name for this channel

Description Enter a description for this channel (optional)
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Ch. # Unique Alert Channel Number
Register Type Select the Function Code supported on the monitor

associated to the Modbus register. On PRIME you can
select Function Codes 1, 2, 3, and 4.

Source Data Select data type according to function code associated

Type to the Modbus address

Bits Number of bits in the register or combined registers
representing the value. This field is usually 16 or 32 bits
for measurements and 1 bit for binary points

Bits Offset Add a bit offset to the register containing the value. The
new value is represented by the remaining bits in the
register.

Byte Order Select big-Endian style (the high-order byte is stored

(endianness) first, followed by the low-order byte) or little-Endian
style (the low-order byte is stored first, followed by the
high-order byte). Usually big-endian work for most
Modbus implementations

Settings Timestamp Select system to timestamp data using local time as it’s

Reference saved on the database. Use remote timestamp to
timestamp data using registers from the monitor
containing time and date.

Processing Select if you want to process the data register as analog

Type value or digital.
Selecting Analog processing type allows you to create a
single or several alerts for the same channel.
Selecting Binary processing type allows you to create a
single alert as the status can be only 0 or 1.

Alert Value Enter the value that will trigger the alert

Alert Type Assign the severity of the alert

Alert Message

Assign a custom message to the alert

Table 11 Modbus alert channel settings

5. Create as many alert channels as necessary that you want to be saved on PRIME

database.
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6. To create a Timestamp details click on ‘“4Timestamp’. The timestamp channel shows the
following fields:

Figure 46 - Monitor template timestamp details

Name Enter name for the remote timestamp so you can easily
identify it in Timestamp Reference field

Unit Second, Minute, Hour, Day, Month, and Year fields

Address Enter the address corresponding to the unit being
configured

Register Type Select the Function Code expected at the monitor

associated to the Modbus register. Only Function codes
1, 2, 3 and 4 are implemented, however only function
codes 3 and 4 will return a meaningful value

Source Data
Type

Select data type according to function code associated
to the Modbus address

Bits Number of bits in the register or combined registers
representing the value. This field is usually 16 bits

Bits Offset Add a bit offset to the register containing the value. The
new value is represented by the remaining bits in the
register

Byte Order Select big-Endian style (the high-order byte is stored

(endianness)

first, followed by the low-order byte) or little-Endian
style (the low-order byte is stored first, followed by the
high-order byte). Usually big-endian work for most
Modbus implementations
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7. Create as many remote timestamp references as necessary.

Modbus Template Configuration Exercise

Find below some snippets from the Calisto H1 User Guide. Those two tables in the User
Guide will provide the information necessary to create the template. On this exercise we
will create a template to read H2 ppm and oil temperature.

library. The purpose of this exercise is to understand how a Monitor

® Note: Calisto H1 monitor driver is already available in the monitor
Template is created and how to instantiate it.

Byte Modbus Parameter Range Meaning
1 Slave address 1-247 Unit ID Address
2 Function Code 03 Read Holding Register
3 Starting Addrass Hi Ox0D0-0OxFF Holding Register Hi Byte
4 Starting Address Lo Ox00-0xFF Holding Register Lo Byte
5 Number of registers Hi 0 Limited by Modbus spec V1.1b
& Mumber of Registers Lo 1-125 Mumber of 16-bit registers Lo Byte
7 CRC Low Ox00-0xFF CRC Low Byte
8 CRC Hi 0x00-0xFF CRC High Byte

Figure 47 - Modbus Read Request Packet
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Register Parameter Function Data Type | Data Range Access
Meas-
urements
32-bit bin-
o Hydrogen, High word arv num Dto 2
ppm H2 Low word wb 20,000,000
er
32-bit bin-
1 Hydrogen, High word ftom Oto .
ary num-
ppm H2 Low word wb 20,000,000
er
R d R d R d
Reserved for Reserved for Eserve Eserve Eserve
2-6 for future for future for future
future use future use
use use use
®x100 scale; 16-bit bin-
PCB Temperat- 100 offset -100 to
7 ) ary num- R
ure, Celsius (T=V/100- ber +200
100)
x100 scale; L
Oil Tem- ) 16-bit bin- )
100 offset -100 to
8 perature, (T=v/100 ary num- 2300 R
Celsius - ber

100)

Figure 48 - Command Register Location

On the Modbus read request packet table we can identify the following:

Register Type Read Holding Register

Byte Order Big-Endian

And on the Command Register Locations table we can extract:

Register Address Source Data Type Bits
H2 ppm Oand 1 Integer 32
Oil temperature 8 Integer 16

Table 13 Modbus map

Also, we will have to apply scale to the oil temperature. The slope intercept form is
Value

T = — 100
described in the table as 100 , Where the temperature is in degrees C and

Value is the raw measument. Thus, the scaling constants for the oil temperature are:
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Scale
Multipy 1
Divide 100
Offset -100

Table 14 Temperature Scale

For more information about scaling please consult "4AD Monitor Configuration" on
page 30.

Open the Monitor Templates page. Enter a name for H1 monitor template and select
Modbus protocol before filling in the fields. Create two Modbus Data channels, one for
each measurement and fill out the fields using the previous tables.

© Modbus Data Channels

Ch# Address Name Description Register Settings
1 0 Hydrogen €D Register v € Settings | v
 Type Timestamp Reference
Holding Register v System v
 Source Data Type Processing Type | Analog v
Unsigned Integer / Boo w
Bits Scaling Method | None v
Bits Offset
0 € Measurement Type
endianness) Concentration ~
(big endi v € Unit Of Measurement
ppm v
2 Qil temperature © Register | v € Settings v
 Type Timestamp Reference
Holding Register v System v
€9 Source Data Type Processing Type | Analog v
Unsigned Integer / Boo v
Bits Scaling Method | y=mx+c v
Bits Offset Multiply
0 1
€9 Byte Order (endianness) Divide
Hig first (big endi v
Offset

€ Measurement Type

Temperature

v
€) Unit Of Measurement

C ~

Figure 49 - Fill out the fields using the information from the above tables
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Note: An instantiated monitor cannot have its settings changed. Edit the
correspondent template, re-instantiate a new monitor, then delete the
previous instance. If the monitor has been commissioned and
successfully transferred data in, then the instance can no longer be
deleted. In this case, set the monitor to 'decommissioned' then re-
instantiate a new monitor using the updated template.

After filling out all the information click Save, located in the panel footer. The custom
monitor template in now found in the Monitor template list. It’s ready to be instantiated for
as many Calisto H1 devices connected to the RS485 interface.

Monitor Templates

+ Create Template Q
Channels Incomplete  Template Name Description Export Delate
= Calisto H1 Hydrogen monitor .2 x
Showing 1 to 1 of 1 entries 1

£ Refresh ® Import o

Figure 50 - H1 Monitor Template

To instantiate the template, go to Monitors page, select the custom Calisto H1 monitor
template then click +Add Monitor. Make sure that you select the H1 monitor template
created, not the official H1 monitor.
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Dashboard Data Analytics Alerts Export Monitor Templates @ Monitors @
Monitors
Calisto (DNP3) ~ | 4 Add Monitor

Calisto (DNP3)
Calisto {(Modbus)

Calisto 2 (DNP3) i Manitor Name

4AD
Calisto 2 (Modbus)
5| Calisto 5 (DNP3)
Calisto 5 (Modbus)
Calisto 9 (DNP3)
Calisto 9 (Modbus)
Calisto 95 (DNP3)

Calisto 9s (Modbus)

Calisto H1 {(Modbus)

Figure 51 - H1 custom monitor is shown in the monitor drop down list

The monitor instance is shown on the Monitors list. Click on channels to edit the monitor
instance settings.

Dashboard Data Analytics Alerts Export Monitor Templates @
Monitars €
Monitors
Calisto H1 v~ | <4 Add Monitor
Q
Channels MNew Monitor Mame Description Delste
.——'@ * Mew Calisto H1 1 Hydrogen monitor x
= 4AD *
Showing 1 to 2 of 2 entries L 1 >

£3 Refresh (i

Figure 52 - Custom H1 Monitor Instance

TP-CN1-UG Rev B 60 09/2023



Calisto N1 User Guide

6. Configuration

The steps to configure the Instance Details are outlined in "Calisto H1 Monitor
Configuration" on page 38. If required, consult the section for further information on how

to setup the communication and assign channels to the asset.

% Instance Details

MName
Mew Calisto H1 1
Description
Hydrogen monitor
Template Name
Calisto H1
€ Status
Maintenance hd

Device Address

Polling Interval
60
Interval in

Minutes v
Mode | TCP +

IP Address

0.0.0.0

TCP Port

502

€ Advanced Polling  »

Protocol | Modbus v

 Modbus Data Channels v

Ch.# Assign Asset Address
v X 0

2 v x 8

Name Description Register
Hydroge| (H2 ppm (i ] Register

Qil temp| |Qil temperatun € Register

Settings
(i ] Settings >
(i) Settings >

Figure 53 - Custom H1 Monitor Instance Details

Configuring DNP3 Channels

1. To create a data channel click on ‘+DNP3 Data Channels’. The data channel shows the

following fields:
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€) DNP3 Data Channels v

Ch# Paint Index Name

Register

Settings
Register €) Settings | v
O Type Timestamp Referenc
Binary Input System
© Source Data Type Processing Type | Analog
Unsigned Integer / Boo
Bits Scaling Method | MNone hd
Bits Offset
0 € Measurement Type
Acceleration ~
€) Unit Of Measurement
m/s’ v
DNP3 Data Channels

Figure 54 - DNP3 Data Channels

2. Fill out the fields according to what measurements you want to pull from the monitor.

Ch. # Unique Alert Channel Number

Point Index In DNP3 terminology, the element numbers are called
the point indexes. Indexes are zero-based in DNP3,
that is, the lowest element is always identified as zero.

Name Enter a name for this channel
Description Enter a description for this channel (optional)
TP-CN1-UG Rev B 62
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Register Type Simply select object types according to the purpose.

The options are: Binary Input, Analog Input and
Counter Input

Source Data Select data type according to selected type. The

Type options are:
e Unsigned Integer / Boolean
e Signed Integer
* Float / Double

Bits Number of bits in the register or combined registers
representing the value. This field is usually 16 or 32
bits for measurements and 1 bit for binary points

Bits Offset Add a bit offset to the register containing the value. A
new value is represented by the remaining bits in the
register.

Byte Order Add a bit offset to the register containing the value.

(endianness)
The new value is represented by the remaining bits in
the register.

Settings Timestamp Select system to timestamp data using local time as it’s
Reference saved on the database. Use remote timestamp to

timestamp data using registers from the monitor
containing time and date.

Processing Type

Select if you want to process the data register as
analog value or digital.

Selecting Analog processing type allows you to create a
single or several alerts for the same channel.

Selecting Binary processing type allows you to create a
single alert as the status can be only 0 or 1.

Scaling Method

Enable scaling. Please consult "4AD Monitor
Configuration" on page 30 for more details about
scaling methods

Measurement Select type of measurement to be associated to this
Type channel

Unit of Select the appropriate unit of measurement to this
Measurement channel.
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Table 15 DNP3 data channel settings

3. Create as many data channels as necessary that you want to be saved on PRIME
database.

4. To create an alert channel click on ‘“+Modbus Alert Channels’. The alert channel shows
the following fields:

€) DNP3 Alert Channels +

Ch# Point Index MName Description Register Settings
0 Register | w € Settings | v
€ Type Timestamp Reference

Binary Input v System b

€D Source Data Type

Processing Type | Analog ¥
Unsigned Integer / Boo
Bits
Aler
Bits Offset
DMP3 Alert Channels
Figure 55 - DNP3 alert channels
Ch. # Unique Alert Channel Number
Point Index In DNP3 terminology, the element numbers are called the

point indexes. Indexes are zero-based in DNP3, that is, the
lowest element is always identified as zero.

Name Select object types according to the purpose. The options
are: Binary Input, Analog Input and Counter Input

Description Enter a description for this channel (optional)
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Register

Type

Select object types according to the purpose. The options
are: Binary Input, Analog Input and Counter Input

Source Data
Type

Select data type according to selected type. The options
are:

¢ Unsigned Integer / Boolean
e Signed Integer
¢ Float / Double

Bits

Number of bits in the register or combined registers
representing the value. This field is usually 16 or 32 bits
for measurements and 1 bit for binary points

Bits Offset

Add a bit offset to the register containing the value. A
new value is represented by the remaining bits in the
register.

Settings

Timestamp
Reference

Select system to timestamp data using local time as it’s
saved on the database. Use remote timestamp to
timestamp data using registers from the monitor
containing time and date.

Processing
Type

Select if you want to process the data register as analog
value or digital.

Selecting Analog processing type allows you to create a
single or several alerts for the same channel.

Selecting Binary processing type allows you to create a
single alert as the status can be only 0 or 1.

Alert Value

Enter the value that will trigger the alert

Alert Type

Assign the severity of the alert

Alert Message

Assign a custom message to the alert

following fields:

TP-CN1-UG Rev B

Table 16 DNP3 alert channel settings

Create as many alert channels as necessary that you want to be saved on PRIME
database.

To create a Timestamp details click on ‘+Timestamp’. The timestamp channel shows the
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) Timestamp Details
Timestamp Name
Mame

Timestamp Name

Type | Gregorian ¥

Unit

Second

Minute

Point Index

Figure 56 - DNP3 timestamp details

6. Configuration

Register
Register | %
O Type
Binary Input v
€} Source Data Type
Unsigned Integer / Boo

Bits

Bits Offset
0
Register
Register
Register

Register

L AR L " N

Register

Name Enter name for the remote timestamp so you can easily
identify it in Timestamp Reference field

Unit Second, Minute, Hour, Day, Month, and Year fields

Address Enter the address corresponding to the unit being configured
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Register

Type Select object types according to the purpose. The options are:
Binary Input, Analog Input and Counter Input
Source Select data type according to selected type. The options are:
Data Type | o Unsigned Integer / Boolean
¢ Signed Integer
* Float / Double
Bits Number of bits in the register or combined registers
representing the value. This field is usually 16.
Bits Add a bit offset to the register containing the value. A new
Offset value is represented by the remaining bits in the register.

Table 17 DNP3 timestamp settings

7. Create as many remote timestamp references as necessary.

DNP3 Template Configuration Exercise

Find below some snippets from the Calisto C9 DNP3 Device Profile. Those two tables in the
DNP3 Device Profile will provide the information necessary to create the template. On this
exercise we will create a template to read H2 ppm and CO ppm.

=, Note: Calisto C9 monitor driver is already available in the monitor library.
I )l The purpose of this exercise is to understand how a Monitor Template is
“ created and how to instantiate it.
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3.5 ANALOG INPUTS
Static (Steady-State) Group Number: 30
Static Frozen Group Number: 31

Capabilities
Event Group Number: 32 (leave tick-boxes blank if this data type is not supported)
Frozen Analog Input Event Group Number: 33

Deadband Group Number: 34
3.5.1 Static Variation reported when variation | [ variation 1 - 32-bit with flag
0 requested or in response to Class polls: | [Jvariation 2 - 16-bit with flag
U variation 3 - 32-bit without flag
U variation 4 - 16-bit without flag
Ul variation 5 - single-precision floating point with flag
U variation 6 - double-precision floating point with flag
D Based on point Index (add column to table in part 5)

Analog Input points list:

Defauit Class Transmitted Value?

Assigned to
Events
(1,2,30r Minimum Maximum
none)

Resolution® Description

0 200000 H2
0 H2 none 0.1 4] ppm 0.5 .
/ / Min. transmitted value when not INIT is 5
_ 0 300000 co
1 co none 0.1 ) ppm 5 X : .
/ / Min. transmitted value when not INIT is 100
- 0 1000000 CH4
2 CH4 none 0.1 4] ppm 0.2 .
/ ! Min. transmitted value when not INIT is 2

Figure 57 - Calisto C9 input object and list of points details

On the Analog Input capability table we can identify the data type and size:
® Analog Inputs: As per DNP3 specification this object returns a 32-bit integer analog
value from an analog input with a range —23' to +23'-1, thus it’s a 32-bit signed
integer.

And on the Analog Input point list table we can extract the point indexes. We can view the
required information to proceed in the table below:

Name Address Source Data Type Bits
H2 ppm 0 Signed Integer 32
CO ppm 1 Signed Integer 32

Table 18 DNP3 settings

Also, we will have to apply scale to the measurements. On the Analog Input point list, the
multiplier is set to 0.1 therefore the scaling constants on scaling method y=mx+c are:

Scale
Multiply 1
Divide 10
Offset 0
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Table 19 Point Scale

Open Monitor Templates page. Enter a name for C9 monitor template and select DNP3
protocol before filling in the fields. Create two DNP3 Data channels, one for each
measurement and fill out the fields using the previous tables.

) DNP3 Data Channels v

Ch# Point Index Name

Description Register Settings
0 H2 Register | v € Settings | v X g
€ Type Timestamp Reference
Analog Input ~ System v
© Source Data Type Processing Type | Analog v
Signed Integer -
Bits Scaling Method | y=mzc+c v
32
Bits Offset Multiply

] 1
Divide
10
Offset

) Measurement Type

Acceleration v

) Unit Of Measurement
m/s” v
2 1 fes) Register | O Settings | v X R
€ Type Timestamp Reference
Analog Input v System v
€ Source Data Type Processing Type  Analog ¥
Signed Integer ~
Bits Scaling Method | y=mu+c v
32
Bits Offset Multiply

0 1
Divide
10
Offset
0
) Measurement Type
Acceleration v
O Unit Of Measurement

m/s* v

Figure 58 - Fill out the field using the information from above tables

Note: An instantiated monitor cannot have its settings changed. Edit the
correspondent template, re-instantiate a new monitor, then delete the
previous instance. If the monitor has been commissioned and
successfully transferred data in, then the instance can no longer be
deleted. In this case, set the monitor to 'decommissioned' then re-
instantiate a new monitor using the updated template.

After filling out all the information click Save, located in the panel footer to save the
monitor template. The custom monitor template in now found in the Monitor template list.
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It’s ready to be instantiated for as many Calisto C9 devices connected up to the RS485
interface or LAN.

Monitor Templates

+ Create Template Q
Channels Incomplete  Template Name Description Export Delete
= Calisto C9 DGA monitor E2 x
Showing 1 to 1 of 1 entries 1

&7 Refresh ® Import i)

Figure 59 - Custom C9 template

To instantiate the template, go to Monitors page, select the custom Calisto C9 monitor
template then click +Add Monitor. Make sure that you select the C9 monitor template
created, not the official C9 monitor.

Dashboard Data Analytics Alerts Export Monitor Templates @ Menitors @
Monitors

Calisto (DNP3) v | = Add Manitor

Calisto (DNP3)

Calisto (Modbus)

Calisto 2 (DNP3) E Manitor Name

4AD
Calisto 2 (Modbus)
Sl calisto 5 (DNP3)
Calisto 5 (Modbus)
Calisto 9 (DNP3)
Calisto 9 (Modbus)

Calisto 95 (DNP3)

Calisto 95 (Modbus)

Figure 60 - Custom C9 monitor is shown in the drop down list

The monitor instance is shown on the Monitors list. Click on channels to edit the monitor
instance settings.
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Dashboard Data Analytics Alerts Export Monitor Templates @ Manitors €
Monitors
Calisto C9 v+ Add Monitor
Q
Channels MNew Monitor Mame Description Delate
:'@ * New Calisto C9 1 DGA monitor x
= 4AD x
Showing 1 to 2 of 2 entries 1

3 Refresh (i ]

Figure 61 - Custom C9 monitor instance

The steps to configure the Instance Details are detailed in "Monitor Configuration - General
Steps to Configure Other Monitors" on page 43. If required, consult the section for further
information on how to setup the communication and assign channels to the asset.
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Configuring Ethernet Interfaces

Ethernet interfaces allow Calisto N1 to communicate with monitors and supervisory
systems. Additional features may also be configured, e.g., security and time reference.

7. Network Configuration

Perform the following steps to edit the Ethernet interfaces.

1. Go to the Gear icon on the top-right of the title bar then click on System Configuration.

2. On the System Configuration tab, click Ethernet Interface. It expands the list to show the

two interfaces available.

Dashboard D

General

Serial Interface

Ethernet Interface

Details  Mame

= eth0

eth

L . T

Analytics Alerts

Description
Metwork 1
Metwork 2

Export System Configuration @

Figure 62 - Two network interfaces are listed in the network configuration

Caution: Both interfaces eth1 and ethO are accessible from the outside

world via the LAN 1/2 ports. Do not configure eth0 and eth1 in the same
<!> subnet neither configure the interfaces using the same IP address to

avoid connectivity issues.

You can connect to Calisto N1 via either ethO or ethl. The default IP configuration for each
port is shown in the table below.
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Interface IP Netmask Gateway
EthO 192.168.0.19 255.255.255.0 Blank
Ethl 192.168.1.234 255.255.255.0 Blank

Table 20 Default network settings

@ Caution: A gateway can only be assigned to one interface. Having more
than one gateway on the settings might cause connectivity issues.

==, Note: Make sure the network interface of your PC s set to one of the

)| subnets and use the correct respective IP address to access Calisto N1
= over a web browser.

3. Click on details to show the network and firewall settings.

i Network Settings

IP Address = Static v

1P Address
192.168.1.234

Subnet Mask Default Gateway

255.255.255.0
DNS Servers
+ Add

NTP Servers
+ Add

M Save o Reset # Defaults i}

@ Firewall Settings

Port Security

Name Protocol Ports

il
B

SSH

(<

tep 22
MySQL tcp 3306

NTP udp 123

VINC

tcp 8090:8100

M Save = Reset # Defaults (i}

Figure 63 - Eth1 network default static IP and firewall settings
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Parameter Description
IP Address Click the drop-down box to select either Static or DHCP mode. Static
mode mode allows you to enter the IP address of your choice. DHCP mode
requires a DHCP server in the network to automatically lease an
IP address to the interface
IP Address Enter the IP address in this field when Static mode is selected
field

Subnet Mask
field

Enter the subnet mask in this field when Static mode is selected

Default
Gateway field

Enter the gateway address in this field when Static mode is selected

DNS Servers Only add the DNS server if it's required. It's used to resolve names to IP
address
NTP Servers Add an NTP server address to synchronize time to a network time
source
Table 21 Ethernet Network Configuration Settings
Port —
Name Description
SSH Allow terminal connection for maintenance purposes
MySQL Allows database synchronization between Calisto and PRIME devices
NTP Allows connection from internal boards and external monitors to the
internal time server
VNC Allows VNC connection to the old PD-Guard monitor on PICOS

Table 22 Firewall Settings

Check the open box of the corresponding server to allow clients to connect to the service.

The Network Settings and Firewall Settings have different save buttons. Always click the
corresponding save button after editing the settings see Figure 63.

Configuring Serial Interfaces

Serial interfaces allow Calisto N1 to communicate with monitors or supervisory systems
using the RS485 interfaces.
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The Modbus and DNP3 protocol settings are configurable on ‘Serial Interfaces’, ‘Comms
Settings’ or even in the Monitor instance depending on the operation mode and protocol
used. The table below will help you to identify what section/topic in this document you will
relevant information to configure the communication with monitors and SCADA systems.

N1 (:;Io:‘;ztlon Modbus TCP Modbus serial DNP3 TCP DNP3 serial
Master - Collect Monitor Serial Comms Serial
data from instance interfaces and | settings and Interfaces,
monitors details Monitor Monitor Comms
instance instance settings and
details details Monitor
instance
details
Slave/Outstation Comms Serial interface | Comms Serial interface
- Send data to settings and and StationBus | settings and and StationBus
SCADA StationBus Configuration StationBus Configuration
Configuration Serial Configuration Serial
TCP TCP

Table 23 Serial Interfaces

Perform the following steps to view and edit the serial ports.
1. Click the settings icon at the top-right of the title bar then go to System Configuration.

2. Inthe System Configuration tab, click Serial Interface.

Dashboard Data Analytics Alerts Export System Configuration €
General
Serial Interface
Details  Mame Device Purpose Description
= R5485-1 Jdev/ttyUSBD MODEBUS MASTER IUsable for Monitors
= R5485-2 fdev/ttyUSB2 MODBUS MASTER Usable for Monitors

Figure 64 - System Configuration: Serial Interfaces

3. Click Details for the desired port you want to use for communication.
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Serial Interface

Details  Mame Device Purpose Description
= RS485-1 Jdev/ttyUSBO MODBUS MASTER Usable for Monitors
= RS485-2 Jdev/ttyUSB2 MODBUS MASTER Usable for Monitors
it Details [ ]
Shortcuts
e 4 Listener Modbus

R5485-1
# Listener DNP3
Protocol = Modbus w

¥ Monitor Modbus

Protocol Mode | Master v 4 Monitor DNP3
Baud Rate Data Bits Stop Bits Parity

9600 ] 1 MNone v
M Save €7 Reset ¥4 Defaults i)

Figure 65 - Serial Interface Configuration Options

4. Select the communication protocol that will be bound to this port and protocol Mode
from the drop-down list. Master mode enables the device to pull data from external
monitors, e.g., DGA, and remote 1/Os. Slave mode allows higher instances, e.g., SCADA
systems, to pull data from this device.

. Note: When deploying a serial Monitor, set the port in Master mode
|l whereas when configuring a serial StationBus port set it to
Slave/oustation mode.

Choose the serial communication parameters, Baud Rate, Data Bits, Stop Bits, and Parity.
5. Select the protocol mode - master or slave/outstation.
Modbus mode:

When the port and protocol mode is set to Modbus Master, enter the Modbus address,
that was configured on the monitor you want to communicate, in Device Address field
located on the respective Monitor instance details. Each monitor instance sharing the
same serial port must have a unique Modbus address configured.
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For Modbus Slave operation, the Modbus address for the port is entered in the Serial
Interface Details. This is the Modbus address that the SCADA uses to interrogate PRIME
application, on the configured serial port.

DNP3 mode:

The DNP3 defines two types of endpoints that communicate with one another — a
master and an outstation. When the port and protocol mode is set to DNP3 Master, it’s
mandatory to configure the outstation and master address for successful
communication. Enter the DNP3 outstation address of the monitor you want to
communicate in Device Address field located on the respective Monitor instance details.
Each monitor instance sharing the same serial port must have a unique DNP3 outstation
address configured. The DNP3 Master address of PRIME application applies for both
DNP3 serial and ethernet communication and is defined in DNP3 Master Address field
located in Comms Settings.

For DNP3 outstation operation, the DNP3 address is entered in the Serial Interface
Details. This is the DNP3 outstation address that the SCADA will use to interrogate this
unit, on the configured serial port. It's not required to enter the same DNP3 master
address configured on the SCADA when using outstation mode. Doble’s DNP3
implementation ignores the master address in the DNP3 frame request from the SCADA
and will successfully respond the SCADA provided that the outstation address matches.

6. Make the appropriate configuration changes and click Save.

Modbus
Monitor communication

IMaonitor communication

Master

SCADA communication SCADA communication

Figure 66 - Monitor and StationBus communication over serial — Configuration flowchart

TP-CN1-UG Rev B 77 09/2023



Calisto N1 User Guide 7. Network Configuration

Comms Settings

On Comms settings you can edit the Modbus and DNP3 protocol address for Monitor and
StationBus application. Perform the following steps to edit the Modbus and DNP3
addresses.

1. Click the settings icon on the top-right of the title bar then click System Configuration.

2. In the System Configuration tab, click Comms Settings.
Dashboard Data Analytics Alerts Export System Configuration €

General

Serial Interface
Ethernet Interface
Comms Settings

DNP3 Master Address
DNP3 Outstation Address

Modbus TCP Unit Identifier

M save % Reset % Defaults (i}

Figure 67 - System configuration: Comms settings

3. Edit the following addressing options as required:
® DNP3 Master Address - The DNP3 master address is necessary for communication
with monitors over:
o Serial port
o Ethernet

Note: The DNP3 master address is not required for communication with
" supervisory systems over DNP3. PRIME application will parse the request
# from any master address as long as the DNP3 outstation address
matches.

e DNP3 QOutstation Address — The DNP3 outstation address is necessary for
communication with a supervisory system over:

o Ethernet
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e Modbus TCP Unit Identifier - The Modbus address is necessary for communication
with a supervisory system over:

O Ethernet

4. Click Save after making any changes.

@

Modbus DNP3
Manitor communication

Master

SCADA communication SCADA communication

Figure 68 - Monitor and StationBus communication over ethernet — Configuration flow-
chart

Refer to "Configuring Serial Interfaces" on page 74 for more information on setting up the
DNP3 outstation address and Modbus slave address.

Configuring StationBus

doblePRIME shares data with supervisory systems, e.g. SCADA, DCS and other data
aggregators, using Station Bus. Ethernet and Serial interfaces may be configured to provide
data via Modbus and DNP3 protocols.

In Station Bus configuration, you can enable the communication protocols to work over TCP
and Serial connection, they are handled in different places. Click the TCP|Serial buttons to
toggle the interfaces shown in the window.

Perform the following steps to configure the Station Bus.
1. Click the settings gear icon on the top-right of the title bar.

2. Click Station Bus Configuration. The figures below shows different the Station Bus
Configuration options.
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StationBus Configuration

TCP | Serial

Sources

Map Source URL Name
& <local> Sub-Station
& <local> Sub-Station
i 192.168.127.234 Aberthaw substation
& 192.168.127.234 Aberthaw substation
- 192.168.126.234 Botley Wood substation
i 192.168.126.234 Botley Wood substation

M save O Reset O

Protocol
modbus
DNP3
modbus
DNP3
modbus

DNP3

7. Network Configuration

TCP Port Enabled
502 4
20000 o

503 U
20001 L

504 o

20002 L

Figure 69 - Station Bus TCP Configuration - Example

StationBus Configuration

o [5o]

Sources

Map Source URL Name
Fi Y <local> Sub Braidwood (SGB)
i <local> Sub Braidwood (SGB)

M Save % Reset | @

Protocol
modbus

modbus

Serial Port Enabled
/dev/ttyUsBo U
0

Jdev/ttyUSB2 =

Figure 70 - Station Bus Serial Configuration - Example

page 78.

Note: Station Bus serial connection requires a serial port to be
configured in Modbus Slave or DNP3 Outstation mode. If a

@ communication to a SCADA system over serial is required, refer to
"Configuring Serial Interfaces" on page 74 and "Comms Settings" on

3. Click the respective enable tick box for the interface you want to enable communication
with the supervisory system. Multiple instances can be enable for simultaneous

communication.
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StationBus Configuration

TCP | Serial

Sources

Map Source URL Name Protocol
;:1, <local> Sub Braidwood (SGB) modbus
F1 7Y <local> Sub Braidwood (SGB) DNP3

M Save 25 Reset e

7. Network Configuration

TCP Port Enabled

%

Figure 71 - Enabling StationBus source

4. Click Save after the appropriate changes have been made.

For further information about StationBus, please refer to doblePRIME 3.5 User Guide.
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8. Operation

Overview

This section gives an overview of the 4AD monitor found inside Calisto N1, explain how the
data is collected from monitors and saved into a database for further analysis. The data
collection scheme is required the monitors to be configured and set to Commissioned state,
please check the Configuration section for more details.

Calisto N1 is a flexible system that allows communication to native and third-parties
monitors:

® Prime Interface Gateway - PiG

® Analog and Digital Monitor — 4AD

® Native Monitor — Any read-to use monitor

® Generic Monitor — Any custom-made monitor

Calisto N1

Prine Interface Gateway

f
DATARASE

Ethernat link Ethemet link

. :
4AD monitor
Analog and Digital Calisto C9DGA Energy Meter
channels

Figure 72 - Internal communication architecture of Calisto N1

The Prime Interface Gateway is the main board which is responsible for running services
such as PRIME application, web interface, database management, communication to
internal and external monitors, and many others. The process of saving the measurements
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from the monitors is based on the polling method. It polls the monitors according to the
polling rate entered at each monitor instance. When the monitor responds to the polling,
the measurements are saved into the database and timestamped so the data can be
trended.

The 4AD monitor is responsible for the acquisition of analog and digital signals. The raw
data output from the 4AD ranges from 4000 to 20000 counts corresponding to 4 and 20mA
respectively. This monitor can accept a polling rate as fast as 10 seconds for fast acquisition.

Two other types of instances are used to talk to native monitors or generic monitors.
Although they are meant for different applications, their internal structure is rather similar
as how data is polled and saved to the database.

Results

PRIME Application pulls the data from the monitors, save into the database and present to
the user via the web interface. The Dashboard displays the overall health of every asset
being monitored in a selected location, such as a substation, and the number of open alerts.
Also, there are other tools such as charts, trending, and data tables.

The data shown on the dashboard comes from commissioned monitors and sources.

|8 Temperature Q y Axis Scaling: Lin | Log =

Figure 73 - 4AD monitor trending data

&« Concentration Q  yAdssaling: Lin Log

— C2H4

Figure 74 - DGA monitor trending data
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Alerts

An “Alert Status” is generated according to the value of a channel on a direct comparison
with thresholds, user-configurable levels, which yield three indications: information,
warning and action. The overall alert status is computed from the individual channel alerts
on the basis of “highest alert wins”, and this is presented on the front panel LEDs and
supervisory relays along with a System indication. The System indication operates
independently of Info/Warning/Action. The alerts can be viewed in detail in PRIME
application, where they are displayed per asset or channels, acknowledge and view alerts.

Dashboard Data Analytics Alerts Export Asset Configuration @
o B B Show UNACK | Show ACK | Show All <
Q
Level Asset Channel Time Alert 85 Time Ack
Message Sent
. T (HV] 2020-05-01  The bushing set is offline (low leakage Not Sent ACK..
14:11:00 current).
The measured bushing current is not
2020-05-01 in the same range as the expected
1D HV] I Not Sent ACK...
. (Hv] 14:14:00 current estimated from the nameplate ot =en
values.
The measured bushing current is not
. T (HV] 12 2020-05-01 in the samel- range as the expected Not Sent ACK..
14:14:00 current estimated from the nameplate
values.
The measured bushing current is not
. X (HV] 13 2020-05-01 in the same range as the expected Not Sent ACK..

14:14:00 current estimated from the nameplate
values.

Figure 75 - Alerts tab shows the current and acknowledged alerts

Some native monitors have built-in alert system that can present on PRIME alerts
generated on the monitor instrument itself. Generic monitors may have similar
functionality, but it requires creating a custom template so that the registers of the alerts of
interest are configured correctly.

If alerts have to be overridden or created from scratch, PRIME offers a set of tools named
Alert State Machine which you can create alerts when the signal crosses up or down a
defined threshold. For more information about viewing the results on PRIME Web
Interface, handling alerts, and ASM configuration, please consult the doblePRIME 3.5 User
Guide.
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9. Wiring Sensors to Calisto N1

Wiring sensors to the 4AD

The following wiring guide explains how to wire analog and digital sensors to the 4AD.

Analog Input Wiring

@ Caution: Before connecting the wire make sure the sensor output is set
to 4-20mA as to not damage the analog input.

— Al SIGNALSOURCE |—
+ =

Figure 76 - Wiring a 4-20mA sensor to the analog input

Digital Input Wiring
DI Dry Contact
Operation mode:

e On: Short to GND
e Off: Open circuit
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com DI DI1 DI2 DI3 GND

._ |

+||_
L

DC power source

Figure 77 - Wiring a digital input, dry contact sensor

DI Wet Contact (NPN sensor)
Operation mode:

e On:10to30VDC
e Off:0to3VDC

oM DI DI D2 DI3 GND

+||_
L

DC power source

NPN Sensor

Figure 78 - Wiring a digital input, wet contact NPN sensor

DI Wet Contact (PNP sensor)
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Operation mode:

e On:10to 30VDC
e Off:0to3VDC

COM DD DI1 DI2 DB GND

DC pow er source

PNP Sensor

Figure 79 - Wiring a digital input, wet contact PNP sensor
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A. LEGAL NOTICE

Disclaimer

This material is provided for informational purposes. DOBLE MAKES NO WARRANTY OF ANY
KIND WITH REGARD TO THIS MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTARBILITY AND FITNESS FOR A PARTICULAR PURPOSE. Doble shall
not be liable for errors, omissions, or inconsistencies that may be contained herein or for
incidental or consequential damages, including, but not limited to, damage or loss of use of
equipment, plant or power system, cost of capital, loss of power, additional expenses in the
use of existing power facilities, or claims against the purchaser or user by its customers in
connection with the furnishing, performance, or use of this material. Information in this
document is subject to change without notice and does not represent a commitment on the
part of Doble. The information in this material is not all-inclusive and cannot cover all
unique situations.

The meaning of WARNING messages used in this material:
A procedure, practice, or condition that could cause bodily injury or death.

Before operation, ensure you have reviewed all the risks associated with the equipment
listed in this material and other product materials.

WARNING

If the equipment is used in a manner not specified by the manufacturer, including, without
limitation, in connection with abnormal operating conditions, the protection provided by
the equipment may be impaired.

WARNING
Do not open the equipment cabinet during rain, snowstorms, or other inclement weather.
WARNING

User must have the capability to continuously monitor for alerts. If this requirement is not
met, delayed reaction to alerts may result in otherwise avoidable asset failure that may
result in bodily injury or death.

User is responsible for developing and following an appropriate plan for de-energization in
the event of potentially unsafe operating conditions. Potentially unsafe operating
conditions include, but are not limited to, the results of vandalism, flooding, severe snow
and/or ice storms, by which water or contaminants enter into the asset.

WARNING

There may be cases where the monitored asset(s) suddenly fails (between measurements
at the normal measurement interval). The user should be aware that online monitoring
equipment is not always capable of detecting such rapid (often catastrophic) failures. Asset
monitoring is designed to detect incipient, slow-developing faults, but may also be able to
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detect more rapidly-developing faults, depending on the specific monitoring device that has
been deployed. Other protective devices should be

used in conjunction with monitoring equipment to provide more complete protection for
the transformer.

WARNING

If the transformer bushings are replaced, then bushing adaptor circuit integrity checks shall
be implemented and the bushing nominal parameters updated before the transformer is
returned to service. Refer to the instruction manual. If the bushing is replaced by a
mechanically and/or electrically different bushing a new bushing adaptor may be required.

WARNING

If the transformer bushings are subjected to routine maintenance, then the bushing
adapter circuit integrity checks should be implemented before the transformer is returned
to service. Refer to the IDD, T1 manual.

Liability and guarantee

Doble is not liable for damages that occur due to improper use. Proper use also includes the
knowledge of, and compliance with, this material. User changes to the equipment that have
not been expressly approved by Doble will result in the loss of guarantee. We reserve the
right to modify or improve the designs or specifications of our products at any time without
notice.

ALERT SETTINGS

The product is supplied with default settings for alert values. As every installation and
operating environment is different due to design, manufacturing tolerances, operating
regime, etc., there are no settings that can be applied to every asset. It is the user’s
responsibility to set appropriate alert values. Alert values must also be routinely reviewed
and revised, as appropriate, by user depending on bushing behavior.

Alert value settings for online bushing monitoring should not be based on traditional offline
results, including, for example those recommended by the IEEE C57.19.100

Warranty

Equipment Limited Warranty

Doble Engineering Company (DOBLE) warrants the products that it manufactures to be free
from defects in material and workmanship for a period of one year from the date shipped
from the factory.

During the one year warranty period, DOBLE will repair or replace, at its option, any
defective products or components thereof at no additional charge, provided that the
product or component is returned, shipping prepaid, to DOBLE. The Purchaser is
responsible for insuring any product or component so returned and assumes the risk of loss
during shipment. All replaced products and components become the property of DOBLE.
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THIS LIMITED WARRANTY DOES NOT EXTEND TO ANY PRODUCTS WHICH HAVE BEEN
DAMAGED AS A RESULT OF ACCIDENT, MISUSE, ABUSE, OR AS A RESULT OF MODIFICATION
BY ANYONE OTHER THAN DOBLE OR AN AUTHORIZED DOBLE REPRESENTATIVE.

EXCEPT AS EXPRESSLY SET FORTH ABOVE, NO OTHER WARRANTIES, EXPRESSED OR
IMPLIED, ARE MADE WITH RESPECT TO THE PRODUCT INCLUDING, BUT NOT LIMITED TO,
ANY IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE. DOBLE EXPRESSLY DISCLAIMS ALL WARRANTIES NOT STATED HEREIN. IN THE
EVENT THE PRODUCT IS NOT FREE FROM DEFECTS AS WARRANTED ABOVE, THE
PURCHASER’S SOLE REMEDY SHALL BE REPAIR OR REPLACEMENT AS PROVIDED ABOVE.
UNDER NO CIRCUMSTANCES WILL DOBLE BE LIABLE TO THE PURCHASER OR ANY USER FOR
ANY DAMAGES, INCLUDING WITHOUT LIMITATION, PERSONAL INJURY OR PROPERTY
DAMAGE CAUSE BY THE PRODUCT, ANY INCIDENTAL OR CONSEQUENTIAL DAMAGES,
EXPENSES, LOST PROFITS, LOST SAVINGS, OR OTHER DAMAGES ARISING OUT OF THE USE
OF OR INABILITY TO USE THIS PRODUCT.

Software Limited Warranty

THIS SOFTWARE PRODUCT IS PROVIDED “AS IS” WITHOUT WARRANTY OF ANY KIND,
EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE
ENTIRE RISK AS TO THE QUALITY AND PERFORMANCE OF THIS SOFTWARE PRODUCT IS
WITH PURCHASER SHOULD THE PRODUCT PROVE DEFECTIVE. PURCHASER (AND NOT
DOBLE OR AN AUTHORIZED DEALER) ASSUMES THE ENTIRE COST OF ALL NECESSARY
SERVICING, REPAIR, OR CORRECTION.

Some states do not allow the exclusion of implied warranties, so the above exclusion may
not apply. This warranty gives the purchaser specific legal rights and the purchaser may also
have other rights which vary from state to state.

DOBLE warrants the disks on which the software product is furnished to be free from
defects in materials and workmanship under normal use for a period of one hundred and
twenty (120) days from the date of shipment from DOBLE.

Limitations of Remedies

DOBLE’s entire liability and Purchaser’s exclusive remedy shall be:

The replacement of any disks not meeting DOBLE’s “limited warranty” which are returned
to DOBLE.

If DOBLE is unable to deliver replacement disks which are free from defects in materials and
workmanship, Purchaser may terminate this agreement. By returning the software product
and all copies thereof in any form and affirming compliance with this requirement in
writing, DOBLE will refund the purchase price.

IN NO EVENT WILL DOBLE BE LIABLE TO PURCHASER FOR ANY DAMAGES, INCLUDING ANY
LOST PROFITS, LOST SAVINGS OR OTHER INCIDENTAL OR CONSEQUENTIAL DAMAGES
ARISING OUT OF THE USE OR INABILITY TO USE SUCH SOFTWARE PRODUCT, EVEN IF DOBLE
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OR AN AUTHORIZED DEALER HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES,
OR FOR ANY CLAIM BY ANY OTHER PARTY.

Some states do not allow the limitation or exclusion of liability for incidental or
consequential damages, so the above limitation or exclusion may not apply.

Maintenance

For equipment maintenance, contact:
Doble Engineering Company

123 Felton Street

Marlborough, MA 01752 (USA)
Telephone: 617-926-4900

FAX: 617-926-0528

Email: support@doble.com

Web: www.doble.com
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B. Specifications

N1 Base Module

CPU, Memory, and Host CPU ARMvS8 1.2 GHz
Buses

Memory 1 GB RAM, 32 GB Flash
Storage 32 GB eMMC Flash for application and data storage
Peripherals e USB2.0

2x Isolated RS485 (MODBUS, DNP3)

2 x 10/100 Base T Ethernet (DNP3, MODBUS, HTTP,
HTTPS)

Alert LED (Status, Info, Warning, Action)
LDC Display 4x20 and keypad

Environmental Humidity 0-95% non-condensing
IP Classification e |P65 (with cover)
e |P40 (without cover)
Flammability class according V2
with UL94
Temperature Operating temperature -20°Cto +50°C
Extended temperature -40°C to +60°C
Storage temperature -20°Cto +70°C
Mechanical Data Height 300 mm/11.8in
Width 300 mm/11.8in
Depth 132 mm/5.20in
Weight 3.6kg/7.9lbs
Construction Polycarbonate
Power Supply Input 115-230 VAC, 50-60 Hz,
0.65A
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Table 24 N1 Specifications
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C. Dimensions

Enclosure dimensions:

N1 dimensions:

-----------
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Figure 80 - Enclosure dimensions and specification
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D. PICOS Application

Along with the PRIME application, the PICOS application available in the system assists with
troubleshooting internal monitors and quickly verifying raw measurements. The PICOS
application is a set of scripts that helps you to access the condition of the monitor itself and
assist in the commissioning of the system. PICOS is not integrated into PRIME application;
thus, no data is exchanged between the two applications. The main application of PICOS is
to:

Troubleshoot internal or external monitors

Test the front LED (Status Indicator) and supervisory relays

Test the 4AD card

Set the date and time of the system

Control PRIME application

Purge the database

Reboot the system

How to Access PICOS

Open a web browser, type the IP address of LAN1 or LAN2 interface and add “/picos” to the
URL.

Example: If the unit has the default IP address — 192.168.1.234 — then type
“192.168.1.234/picos” in the URL bar. A credential is required to access PICOS.

e Default user: doblePicos
® Password: doblePicos1!

< C @ 192.168.1.234/picos
Go to old version
SERIAL/TCP TEST
TOOLS
+Bushing Data Module

(BDM)
+PDM/PD-Guard

+dP IDD internal boards
+T1 Expansion Boards
+MOXA E1200 Series
+QOther Instruments

PRIME SYSTEM TOOLS
Task Control and log
Memory and process list

Set clock

Figure 81 - PICOS menu
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D. PICOS Application

Use the menu located at the left-hand side to expand the menus or open the respective

pages.

Control of PRIME Application

Click on Task control and log to open the page. With this script you have the means to
Control the PRIME application to perform:

e Execution of PRIME application
® Reinitialize database

® Reboot the Prime Interface Gateway board

PICOS

Go to old version

SERIAL/TCP TEST
TOOLS

+Bushing Data Module
(BDM)
+PDM/PD-Guard

+dP 1DD internal boards
+T1 Expansion Boards
+MOXAE1200 Series
+Other Instruments

PRIME SYSTEM TOOLS
Task Control and log
Memory and process list
ck

Task control

Start system control task
Stop system control task
Reinitialise database
Reboot

Log

[2020-05-14 13:40:36.184] | SENSOR GenericMonitor 'S3: 8DI' >>> Next poll @ Thu May 14 13:40:37 2020

[2020-05-14 13:40:37.184] | SENSOR GenericMonitor 'S3: 8DI' >>> Next poll @ Thu May 14 13:40:38 2020

[2020-05-14 13:40:38.184] | SENSOR GenericMonitor 'S3: 8DI' >>> Next poll @ Thu May 14 13:40:39 2020
[2020-05-14 13:40:39.184] | SENSOR GenericMonitor 'S3: 8DI' >>> Next poll @ Thu May 14 13:40:40 2020
[2020-05-14 13:40:40.098] | SENSOR Next BDM 'BDM-101" poll @ Thu May 14 13:41:30 2020

[2020-05-14 13:40:40.202] | SENSOR GenericMonitor 'S3: 8DI' >>> Next poll @ Thu May 14 13:40:41 2020
[2020-05-14 13:40:41.206] | SENSOR GenericMonitor 'S3: 8DI' >>> Next poll @ Thu May 14 13:40:42 2020
[2020-05-14 13:40:42.109] | SENSOR GenericMonitor 'S3: 8DI' >>> Next poll @ Thu May 14 13:40:43 2020
[2020-05-14 13:40:43.158] | SENSOR GenericMonitor 'S3: 8DI' >>> Next poll @ Thu May 14 13:40:44 2020

[2020-05-14 13:40:44.111] | SENSOR GenericMonitor 'S3: 8DI' >>> Next poll @ Thu May 14 13:40:45 2020

Figure 82 - Control PRIME application from Task Control

control task

Option Definition
Start/Stop Stopping PRIME application is required when testing the LED indicator,
system supervisory relays, and 4AD. During the time PRIME application is not

running, data is not pulled from any monitor, and you cannot log into
PRIME application.

Reinitialise Purge the configuration and database. This deletes all data in the device
database and frees up memory, and it is not reversible. Use this tool to start the
configuration from scratch. This procedure requires a password. Use
the password “crm114” to confirm the request.
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Option Definition

Reboot Reboot PRIME Interface Gateway board. This procedure requires a
password. Use the password “crm114” to confirm the request.

Log window PRIME output system messages on this box to help to troubleshoot the
device.

Table 25 Task Control menu definition

Set System Date and Time

Use this script to set the time and date of the system. This clock is used by Calisto N1 to
timestamp the measurements.

y. Caution: The correct way to set up time in the system is to use UTC as
€ / reference. Find the timezone on PRIME application to set up the
h timezone to show your current local time.

Click on Set Clock option under PRIME SYSTEM TOOLS. The current clock is presented on
top of the focal panel. Enter new time and date in the fields and click on Set Clock button to
submit the changes.

PICOS Clock
Go to old version
Tue Nov 23 20:23:38 UTC 2021
SERIALITCP TEST
TOOLS
+Bushing Data Module Year: 2021
+PDM/PD-Guard Month: 1
-dP 10D internal boards Day: 73
127.0.0.1:32502 Hour 20
« dP IDD LED/relay Minute: 23
0 . Second: 35
= 4AD analog/digita | St clock |

input

PRIME SYSTEM TOOLS
Task Control and log
and process list

Figure 83 - Setting the time and date of mainboard - Calisto Interface Gateway

Testing the LED Indicator and Supervisory Relays

This script allows you to verify the status of each LED or relay and force a different status.
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you will experience connection issues to communicate with the board.

@ Note: Before using this tool, make sure SCT is stopped first; otherwise,
See "Control of PRIME Application" on page 97.

Click on dP IDD internal boards to expand the menu then click on dP IDD LED/relay 10.

PICOS

Go to old version

SERIAL/TCP TEST
TOOLS

+Bushing Data Module
(BDM)
+PDM/PD-Guard

-dP IDD internal boards

127.0.0.1:32502

= dP IDD LED/relay
10

« 4AD analog/digital
input

/O board daemon at 127.0.0.1:32502

Digital outputs

Status LED:
Info LED:
Warning LED:
Action LED:
Relay 1:
Relay 2:
Relay 3:
Relay 4:

Figure 84 - LED and relay status

The first four digital outputs show the current status of the LEDs. Look at the front LEDs on

Calisto N1 to confirm the status on the screen matches the LEDs indication.

PICOS

o to old version

SERIALTCP TEST
TOOLS

+Bushing Data Module
(BDM)
+PDM/PD-Guard

-dP 1DD internal boards

/0 board daemon at 127.0.0.1:32502

Digital outputs

Status LED:
Info LED:
Warning LED:
Action LED:

@ ACTION

@ WARNING

® INFO

STATUS

Figure 85 - LED status on PICOS and front LED indicator on the front panel
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To change the LED status, click on the drop-down box on the right-hand side of the

corresponding LED that you want to test, and toggle the option. Click on the Write button
to submit the changes.

The next four digital outputs show the current status of the relays. Test for continuity with a
multimeter to verify to verify if the relay contact matches the status seen on the screen.

Relay 1: Onw
Relay 2:
Relay 3:
Relay 4:

Figure 86 - Use a continuity tester to verify the relay contact status

To change the relay status, click on the drop-down box on the right-hand side of the

corresponding relay that you want to test, and toggle the option. Click the Write button to
submit the changes.

Testing the 4AD

This script allows you to verify the raw measurements of the analog and digital inputs.

you will experience connection issues to communicate with the board.

@ Note: Before using this tool, make sure SCT is stopped first; otherwise,
See "Control of PRIME Application" on page 97.

Click on dP IDD internal boards to expand the menu then click on 4AD analog/digital input.

PICOS I/0 board daemon at 127.0.0.1:32502

Go to old version 4AD analog inputs

SERIALTCP TEST

TOOLS ) Analog input 0 0.0
I_g,:L,Irs:]h ng Data Module Analog input 1: 0.0
+PDM/PD-Guard Analog input 2: 0.0
-dP IDD internal boards Analog input 3: 0.0
127.0.0.1:32502

_ 4AD digital inputs
« dP IDD LED/relay
o]

« 4AD analog/digita Digital input 0: 0

input Digital input 1: 0

+T1 Expansion Digital input 2: 0

+MOXA E1200 Serie Digital input 3: 0
+0ther Instruments

Figure 87 - Testing the 4AD
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To test the analog input, wire up the terminal to a 4 to 20mA current loop output signal.
When no signal is applied to the input the readout is 0 mA, and when 4mA or 20mA are
injected to the input, the respective readout will be 4mA or 20mA.

/O board daemon at 127.0.0.1:32502

4AD analog inputs

Analog input 0: |2(}.(} |
Analog input 1: |U.U |
Analog input 2: |[J.U |
Analog input 3: |U.U |

Figure 88 - Injecting 20mA to Analog input 0

See "Analog Input Wiring" on page 85 for more information about wiring up a current loop
source to the analog input.

To test the digital input, short circuit the digital input to GND terminal. The status of the
digital input should change from 0 (open) to 1 (closed).

4AD digital inputs

Digital input 0: 1 |
Digital input 1: 0 |
Digital input 2: [0 |
Digital input 3: 0 |

Figure 89 - Closed state simulation to DIO

See "DI Dry Contact" on page 85 for more information about wiring up the digital input.
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E. HMI Interface

The HMI - Display and Keypad

The 20x4 characters display located on the front panel allows you to view the latest
measurements and unacknowledged alerts without using a PC to connect to Calisto N1.
Also, it allows you to view the IP address of the two ethernet interfaces.

Keypad Layout

Figure 90 - Display and Keypad

Key Functions

Use the keypad to navigate through the menus.

The Up and Down keys are used to scroll through the menu and sub-menus.
The Left key is used to return to the menu selection.

To access a menu option, or change an attribute, press OK.

To save changes press A

The B and Right keys have no function assigned.
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Menu Layout

Measurement
readout

Channel Mame

. Trace
i Timestamp
Measurement
MWain Alert
Splash soeen MWenu readout
. . -Monitor -
Du:ll:lleérluirﬂeerlng Channel Mame
Condition Monitoring | > -Alerts - ™ Algrt MmEssage Add/remove
Sy stem Timestamp visibletraces
-System - ) )
submenu Available
[ traces
-5elect Traces - |
-IP address -
View
IP address of
! the available
interfaces

Figure 91 - HMI Menu Structure

e When the display is initiated, it will show the splash screen, that is, just a page
showing the name of the device. Press any key to view the main menu. You can
return to the splash screen any time from the Main menu, just press Left key to
return.

e To view latest measurements, position the cursor on Monitor then press OK. Use Up
and Down to scroll through the latest measurements. To return, press the Left key.

e To view unacknowledged alerts, position the cursor on Alerts then press OK. Use Up
and Down to scroll through the alerts. To return press the Left Key

® To view System submenu, position the cursor on System then press OK. Use Up and
Down to scroll through the submenu. To return press the Left Key.

e Inthe submenu, to view or edit traces, position the cursor on Select Traces then
press OK. Use Up and Down to scroll through the traces. To return press the Left
Key. To toggle the view attribute +/-, position the cursor on the trace of interest
then press OK. To save the changes press A. To return press the Left Key.

® Inthe submenu, to view the IP addresses, position the cursor on IP address then
press OK. To return press the Left Key.
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Monitor Page

The Monitor shows the latest measurements taken by PRIME application. The script will
fetch new measurement data from PRIME database every second and update the
measurement on the display.

If the trace that you are looking for is not in the list, go to Select Traces paged and check if
the corresponding trace attribute is set to viewable (+).

Alerts Page

The Alerts shows the unacknowledged alerts registered by PRIME application. The script will
fetch new alerts every time you enter the Alerts page. Alerts cannot be acknowledged via
this interface, only via web browser.

Select Traces Page

Traces are entities that correspond to a measurement type, i.e., temperature, leakage
current, PAPR, Power factor, etc, and are shown on Monitor page. The list of traces shown
on Traces menu will depend on your PRIME configuration. The HMI script reads all the
measurements available in the database to extract a list of traces. Thus, the more variety of
measurement types you have, the longer that list will be.

To avoid overloading the Monitor list with all possible traces, the script sets an attribute to
each possible trace as viewable (+) or not viewable (-) preceding the name of each trace. In
that way, the Monitor page will only show traces that precedes with a viewable attribute (+)
and hide traces with (-) attribute.

Should you want to toggle the view attribute of a trace, position the select cursor > on the
trace of interest then press OK.

After you finish changing the view attributes, press A to save the changes. Wait for the
script to update the list of measurements.

If you accidently press Left and leave the page, you can return to Traces page and save the
changes previously made. The attribute changes will not be lost by leaving the menu, but
they will not take effect until you save them.

After the changes are made and saved, return to Monitor page to view the new list of
measurements.

=, Note: The unit must be power cycled after the configuration is finished
I )| on PRIME web interface so the HMI script can read the new structure
" while the system boots up.
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Note: Changes of the attribute are saved to volatile memory. If the
system is power cycled, the changes made will be lost.

TP-CN1-UG Rev B 105 09/2023



Calisto N1 User Guide F. Maintenance - Fuse Replacement

F. Maintenance - Fuse Replacement

In the event of a fault, the fuses — F1 and F2- can be easily replaced. The fuse terminals are
located on the DIN rail next to the Mini Circuit Breaker.

L= = t]-_; 4
)

©

oo
AR T T e T I L
Q?DLD& :

F2 F1 1 B1 |
N L GND
Mains input

Figure 92 - x DIN Rail Elements

Terminal/Element Description
F2 Fuse F2, 3.15A slow-blow
F1 Fuse F1, 3.15A slow-blow
1 Neutral Terminal
B1 Mini Circuit Breaker curve C, 6A

Warning: Only authorized and qualified personnel are allowed to
service the unit. Risk of electric shock from hazardous live voltages
under the cover. Shut off the MCB B1 and isolate this unit at the source
before removing the cover to replace the fuses.
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FUSE Use Description
F1 Feeed AC power to | 3.15A T, 5x20mm time-lag surge withstand glass body
Calisto N1 cartridge fuse designed to IEC specification.
F2 Feed AC power to 3.15A T, 5x20mm time-lag surge withstand glass body
additional circuit cartridge fuse designed to IEC specification.

To replace the fuse, pivot the fuse holder into the locked open position.

One end of the fuse is automatically ejected from the holder when opening the cover.

Remove the fuse by hand. Insert a new fuse and snap the cover closed.
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Pivot the fuse holder into the closed position.

S

To have the unit back in service put the cover back on to the cable management space and
reconnect to the power source. Flip on the mini circuit breaker. The system will initialize,
and you will be able to see the menu on the display soon after.
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G. Maintenance - RTC Battery Replacement

The RTC battery keeps the clock ticking when the unit is powered off. PRIME software will
raise a warning alert to notify you when the battery needs to be replaced.

Use part number 05X-0137-01 to order the battery assembly from Doble (recommended).
The battery assembly (05X-0137-01) is a CR2032 battery with a tail and a small PCB board at

the other end. Alternatively, you can replace the battery with a BR1225 but it will not last as
long as the recommended battery.

Figure 93 - Battery Assembly, Part Number 05X-0137-01

Disassembling the Unit

Warning: Only authorized and qualified personnel are allowed to
service the unit. Risk of electric shock from hazardous live voltages

A under the cover. Only authorized and qualified personnel are allowed
to service the unit. Shut off the MCB B1 and isolate the unit at source
before removing the cover.

After the unit is safely disconnected from the mains and free of hazardous live potential,
undo the four screws at the corners so you call pull out the chassis from the box.
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Figure 94 - Screw Location

Flip over the chassis and undo the three nuts to remove Prime Interface Gateway assembly.

Interface
Gateway

Figure 95 - Prime Interface Gateway Assembly Secured to the Chassis

Locate the battery connected up to Prime Interface Gateway assembly. Note that the PCB
end of the battery is inserted in the battery holder.
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Figure 96 - Prime Interface Gateway Assembly

Remove the small PCB from the battery holder. Insert the PCB of the new battery into the
holder. Check the polarity of the board before pushing it in.

Figure 97 - Check the Polarity Before Pushing PCB Into the Holder

Secure the battery wire inside the frame.
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Figure 98 - Arrange the Battery Cable as in this Figure

Reassemble the unit, put the cover back on then power it up. Go to appendix PICOS — Set
system date and time to enter the correct time on the unit.
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