
 

 

 

 

 

 

 

TOTUSWEB 

Release 14 

 

 

 

 

 

 

 

Operating Manual 

40-0174-05 

Rev: 

July 2021 

  



 

2 

40-0174-05 TOTUSWEB OPERATING MANUAL 

 

 

 

 

 

 

 

 

 

 

 

 

This Manual is property of the Camlin Power Ltd 

and, along with the hardware and software to which it applies, is provided for 

the exclusive use of Camlin Clients under contractual agreement. 

In no event does the Camlin Power Ltd assume 

the liability for any technical or editorial errors of commission or omission; 

nor is Camlin Power Ltd liable for direct, indirect, incidental, or consequential 

damages arising out of the inability to use this Manual. 

 

This manual is protected by copyright, all rights reserved. 

No part of this book shall be reproduced, stored in a retrieval system, or transmitted, 

electronic, mechanical, photocopying, recording, or otherwise without written 

permission from Camlin Power Ltd. 

 

 

 

 

 

 

 

 

 

 

 

  



 

3 

40-0174-05 TOTUSWEB OPERATING MANUAL 

 

Index 

1 ABBREVIATIONS & DEFINITIONS ............................................................................. 5 

2 USER ACCESS ............................................................................................................ 6 

2.1 TOUCHSCREEN FRONT PANEL ......................................................................................... 6 

2.2 LOCAL CONNECTION ................................................................................................... 6 

2.3 REMOTE CONNECTION ................................................................................................. 7 

2.4 LANDING PAGE ......................................................................................................... 7 

2.5 FAQ ON USER ACCESS ................................................................................................ 7 

3 MENU BAR & SIDE BAR .............................................................................................. 8 

4 DASHBOARD APP ...................................................................................................... 8 

4.1 OVERALL STATUS .....................................................................................................10 

4.2 TREND CHARTS ........................................................................................................12 

4.3 GENERAL DESCRIPTION ...............................................................................................12 

4.4 THERMAL ...............................................................................................................13 

4.5 DGA TRENDS .........................................................................................................13 

4.6 DGA DIAGNOSTICS (G9 PRODUCT VARIANTS) ....................................................................14 

4.7 DGA DIAGNOSTICS (G5 PRODUCTS) ..............................................................................15 

4.8 PD STATUS ............................................................................................................15 

4.9 BM CURRENT SUM ....................................................................................................16 

4.10 BM MAIN ...........................................................................................................16 

4.11 CUSTOM TREND CHART ...........................................................................................17 

4.12 TABLES & INSTANTANEOUS PARAMETERS .......................................................................18 

4.13 THERMAL STATUS ..................................................................................................18 

4.14 DGA STATUS ......................................................................................................18 

4.15 BM INSTANTANEOUS ..............................................................................................18 

4.16 PD INSTANTANEOUS...............................................................................................19 

4.17 TFC STATUS TABLE ...............................................................................................19 

4.18 TRANSFORMER ANALYTICS ........................................................................................20 

4.19 TRANSFORMERS OVERLOADING ..................................................................................20 

4.20 2D PLOTS ..........................................................................................................21 

4.21 PD TRIANGLE ......................................................................................................21 

4.22 PD PERSISTENCE ..................................................................................................21 

4.23 BM POLAR PLOT ...................................................................................................21 

5 ALARMS APP ........................................................................................................... 22 

5.1 ALARM NOTIFICATION THROUGH RELAYS ...........................................................................24 

5.2 FAQ ON ALARMS ......................................................................................................24 

6 EXPORT DATA APP .................................................................................................. 26 

6.1 LIGHT ARCHIVE (DEFAULT) ..........................................................................................26 

6.2 FULL ARCHIVE: FOR IN-DEPTH ANALYSIS ...........................................................................27 

7 SETTINGS APP ......................................................................................................... 28 

7.1 ASSET INFO ............................................................................................................28 

7.2 MODBUS ...............................................................................................................29 

7.3 DNP3 ..................................................................................................................31 

7.4 SMS ....................................................................................................................32 

7.5 CAN DEVICES .........................................................................................................32 

7.6 CONDITION GROUP ...................................................................................................32 

7.7 DISSOLVED GAS ANALYSIS ..........................................................................................33 

7.8 MOISTURE .............................................................................................................33 

7.9 BUSHING CAPACITANCE ..............................................................................................33 

7.10 BUSHING TANDELTA ..............................................................................................33 



 

4 

40-0174-05 TOTUSWEB OPERATING MANUAL 

 

7.11 PARTIAL DISCHARGE ..............................................................................................33 

7.12 HIGH ENERGY EVENT ..............................................................................................33 

7.13 TRANSFORMER ANALYTICS ........................................................................................34 

7.14 IO MODULES .......................................................................................................38 

7.15 DIGITAL INPUTS ...................................................................................................38 

7.16 DIGITAL OUTPUTS .................................................................................................38 

7.17 ANALOG INPUTS....................................................................................................38 

7.18 CURRENT INPUTS ..................................................................................................39 

7.19 TEMPERATURE INPUTS .............................................................................................39 

7.20 DGA ................................................................................................................39 

7.21 MEASUREMENT STATUS ...........................................................................................39 

7.22 SCHEDULER SETTINGS .............................................................................................40 

7.23 MANUAL OIL SAMPLE ..............................................................................................40 

7.24 RATE OF CHANGE (ROC) SETTINGS ............................................................................41 

7.25 PARTIAL DISCHARGE (PD) .......................................................................................42 

7.26 DENOISING .........................................................................................................42 

7.27 CALIBRATION .......................................................................................................43 

7.28 STATUS .............................................................................................................43 

7.29 PD PARAMETER ACQUISITION, RAW DATA ACQUISITION ......................................................43 

7.30 BUSHING MONITORING (BM) ....................................................................................44 

7.31 BUSHING INFO .....................................................................................................44 

7.32 COMMISSIONING ...................................................................................................44 

7.33 REFERENCE VALUES ...............................................................................................45 

7.34 INITIAL CAPACITANCE VARIATION ................................................................................45 

7.35 INITIAL TANDELTA VARIATION ...................................................................................45 

7.36 LEARNING PERIOD .................................................................................................46 

7.37 TFC .................................................................................................................46 

7.38 COMMISSIONING ...................................................................................................46 

7.39 PARAMETERS PREVIEW ............................................................................................46 

7.40 SYSTEM SETTINGS .................................................................................................47 

7.41 ABOUT ..............................................................................................................47 

7.42 GENERAL SETTINGS ...............................................................................................47 

7.43 DATE & TIME .......................................................................................................47 

7.44 LOCATION ...........................................................................................................48 

7.45 NETWORK ...........................................................................................................49 

7.46 VPN .................................................................................................................49 

7.47 HTTPS SETTINGS .................................................................................................50 

7.48 WI-FI HOTSPOT ...................................................................................................51 

7.49 USERS ..............................................................................................................51 

7.50 OPENID PROVIDERS ...............................................................................................52 

7.51 PASSWORD RULES .................................................................................................52 

7.52 AUTHENTICATION SERVICE ........................................................................................53 

7.53 SSH KEYS ..........................................................................................................53 

7.54 ANNOUNCEMENTS ..................................................................................................53 

7.55 LICENCES ...........................................................................................................54 

7.56 MAINTENANCE ......................................................................................................54 

CONTACTS ...................................................................................................................... 55 

  



 

5 

40-0174-05 TOTUSWEB OPERATING MANUAL 

 

 

 

 

1 Abbreviations & Definitions 

 

ABBREVIATION DEFINITION 

HV High Voltage 

EHV Extra High Voltage 

PD 

Partial Discharge. Defined by the IEC60270 as a 

“Localized electrical discharge that only partially 

bridges the insulation between conductors and which 

can or cannot occur adjacent to a conductor.” 

nC Abbreviation of Nano-Coulomb 

BM Bushing Monitoring 

TFC Through Fault Currents 

TanDelta (TD) 
Used to parametrize the dielectric loss of insulation 

materials.  
Dissipation Factor (DF) 

Power Factor (PF) 

RF CT Radio Frequency Current Transformer 

Continuous Monitoring 

It is intended as an acquisition system performing 

continuous acquisitions, 24/7 real time monitoring. 

Not scheduled. 

WUI Web User Interface. 

TPI Third Party Integration 

TCM Totus Communication module 
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2 User Access 

TOTUSWEB provide an easy and immediate summary for data acquired from TOTUS 

devices. Easy to be browsed, contains sections where information is displayed allowing 

users to evaluate the transformer condition. For TOTUSWEB access, three modalities are 

possible: 

• Touchscreen front panel (Available on G9 products only). 

• Local connection. 

• Remote connection. 

2.1 Touchscreen front Panel 

Product variants provided with G9 or G5 DGA are 

equipped with a touchscreen monitor located in the 

cabinet. Through the monitor it will be possible to 

directly access TOTUSWEB data and information. 

The touchscreen automatically runs a Chrome 

browser which shows a simplified layout designed 

for the touchscreen panel. 
 

Fig. 1 Example of Touch screen monitor 

2.2 Local Connection 

Local connection can be done on any product variant and it is possible only onsite, having 

access to the system. Please follow the below step by step procedure: 

• Open the monitoring device cabinet (Left Door in case of G9 variants) 

• Open the black door to get access to the System back-plate (G9 variants only) 

• Identify the TCM module 

G9 VARIANTS G5 VARIANTS BM&PD VARIANTS 

   

Fig. 2 TCM module location between the product variants (red circle) 

• Identify the Micro USB port. 

• Connect the “Micro USB – USB” cable on TCM module and 

Laptop. 

• Open the web browser and type the Local Access IP address: 

192.168.7.2 

NOTE: Local Access IP address cannot be changed. 
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2.3 Remote Connection  

Remote access to TOTUSWEB is dependant to the specific network arrangement. In case 

the unit is provided with a 3G connection, a secure VPN channel can be automatically 

established with Camlin TOTUSPRO Access. 

In case the unit is connected to the internal network please contact your network 

administrator. Remote connection to the unit, must be arranged based on the specific 

Customer network requirements and permissions. 

2.4 Landing Page 

In case of Local connection or remote connection, a 

Landing Page will be displayed. The Landing page 

includes Hostname of unit, login with local credentials, 

and login with OpenID credentials (if enabled). 

Users must insert Username and Password to 

proceed. Clicking on “Remember Me” will keep you 

logged in to the unit indefinitely, however you may 

still be asked to supply login credentials to authorise 

any changes. If you do not click on this, then you will 

be automatically logged out after 30 minutes. 

 

Fig. 1 Landing page 

Three different profiles with different permissions are available within the system: 

• Administrator (username: admin): always enabled. Full permissions to edit all 

settings and configuration. 

• Operator (username: operator): Disabled as a default, must be enabled by 

Administrator. Allowed to review measurement results and device status as well as 

apply changes to alarm settings. 

• Observer (username: observer): Disabled as a default, must be enabled from 

Administrator. Permissions to view measurement results and device status only.  

Please refer to section “Section 3 – System Settings – Users” for further details on User 

management tools. 

2.5 FAQ on User Access 

1. Is it required any application prior to attempt the connections to TOTUSWEB? 

No. just a web browser. 

2. Is there any specific compatibility issue with browsers? 

No. All modern web browsers are supported. Camlin although recommend Chrome or 

Firefox. 

3. Should any driver be installed prior to connect to TCM port? 

No. In case a Local connection to the system has not been done before (through the 

specific PC), drivers will be automatically installed from the system as soon as the 

connection between TCM and Laptop is done. 

4. Should I login also when using the HMI? 

Log in procedure is automatic. Should this be a concern for safety aspects, the HMI is 

intended as a “Local Uses” and it can be intentionally disabled as outlined in the user 

management section. 

  



 

8 

40-0174-05 TOTUSWEB OPERATING MANUAL 

 

3 Menu Bar & Side Bar 

The Menu Bar is always visible on the top of all screen 

pages after the login. The Menu Bar enables selection of 

different Apps: 

• Dashboards 

• Alarms 

• Settings 

• Export Data 

• Language selection.  

The Menu Bar also displays local Date & Time, current 

user. 

 

Fig. 2 Menu Bar, shown at the top of each page. 

 

 

Fig. 3 Examples of Sidebars. 

Dashboard App (left) and 
Settings App (right). 

The Side Bar, displayed on the left, will report the various screens available within the 

selected App and it can be hidden or revealed by clicking on the ☰ button. 

 

4 Dashboard App 

The Dashboard app is composed by preconfigured views to allow data review and analysis. 

For convenience, it is possible to refer to 6 main group of dashboards: 

• General & Thermal: 

▪ Overall Status 

▪ Thermal Trends 

▪ Thermal Status Table 

▪ Custom Trend Chart 

• Advanced Analytics: 

▪ Transformer Analytics 

▪ Transformer Overloading 

• DGA Monitoring: 

▪ DGA trends 

▪ DGA Status Table 

▪ DGA Diagnostics 

• PD Monitoring: 

▪ PD Instantaneous Parameters 

▪ PD Triangle 

▪ PD Persistence 

▪ PD Status Trend 

• Bushing Monitoring: 

▪ BM Current Sum Trend 

▪ BM Main Trends 

▪ BM Instantaneous Parameters  

▪ BM Polar Plot 

• Through-Fault Current Monitoring: 

▪ TFC status Table 

Availability and structure of the preconfigured dashboard list is subjected to the Product 

feature requirement. In example: PDM or BM preconfigured dashboards will not be 

reported in case of units equipped with DGA only. 

Please refer to Table 1: for a full overview. 
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PRODUCT CODE 
GENERAL & 

THERMAL 

DGA  

MONITORING 

PD & BM 

MONITORING 

ADV. 

ANALYTICS** 

TFC  

MONITORING 

T1-G9 ✔ ✔  ✔  

T1-G5 ✔ ✔*  ✔  

T1-G9-INT3/6/9 ✔ ✔ ✔ ✔  

T1-G5-INT3/6 ✔ ✔* ✔ ✔  

T1-INT3/6/9 ✔  ✔ ✔  

T2-G9 ✔ ✔    

T2-G5 ✔ ✔*    

T2-G9-INT6 ✔ ✔ ✔   

T2-G5-INT6 ✔ ✔* ✔   

T2-INT6 ✔  ✔   

T3SP-G9 ✔ ✔    

T3SP-G5 ✔ ✔*    

T3SP-G9-INT3/6/9 ✔ ✔ ✔   

T3SP-G5-INT3/6 ✔ ✔* ✔   

T3SP-INT3/6/9 ✔  ✔   

T3MA-G9 ✔ ✔    

T3MA-G5 ✔ ✔*    

T3MA-G9-INT9 ✔  ✔   

T3MA-INT9 ✔  ✔   

Any of above + 

TFC Option 
    

✔ 

Table 1: Product variants. 

 

* “DGA Diagnostics” preconfigured dashboard is dependant to the product variant. G9 

technology enable full set of diagnostic features (Rogers Ratio, Duval’s Triangle, Key Gas 

Method and Gas Ratio 3D) while G5 products will enable only Duval’s triangle because of 

the limited number of monitored gases. 

** Licence required. Advanced Analytics preconfigured dashboards are visible for the 

supported product variants, but the specific license must be activated to enable the 

calculations. 
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4.1 Overall Status 

The Overall Dashboard provides a summary of the transformer condition and the 

monitoring unit overall status. Based on the product variant, the layout of this page can 

change. Fig. 4 report the arrangement for all product “T1” variants applicable for three-

phase transformers. Latest values and results are displayed.  

 

Fig. 4 Overall Dashboard arrangement for “T1” Product Variants. 

1. Status System: shows if the acquisition unit is switched on (Green LED), if there are 

malfunction alarms active (Yellow LED) and if H or HH alarms are active (Red LED); 

2. Transformer Condition Group: Value from 1 to 5, it returns the status of the 

condition group calculation for fleet raking purposes. 

3. BM messages: provide a quick and immediate information to understand the status 

of Capacitance and TanDelta learning period processes. “Started” or “Completed” are 

the possibilities. 

4. Dissolved Gas Analysis concentrations: shows the measured Dissolved Gas 

concentrations in the transformer oil, expressed in ppm, for all the measured gases. 

G5 product variants will list only specific monitored gasses which is a subset of those 

shown in Fig. 4. 

5. Environmental parameters: returns the environmental parameters readings 

enabling an immediate evaluation of the operating conditions. 

6. Bushing Monitoring Relative Variations: shows latest capacitance and TanDelta 

variation (%) from the highest value recorded within the phases. Values typically 

updated every hour; 

7. Partial Discharge: persistence of Minor, Medium and Intensive PD Activity are shown 

in % and updated on a weekly base. Additional High Energy Event indication is given 

for intermittent high energy discharges related to floating potential objects and arcing. 

Values are based on weekly evaluations and updated every hour. 

8. Oil Temperatures: returns the latest Oil temperature according to the number of 

installed PT100 sensors. 
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In case the product monitor also tertiary bushing (INT9), an 

additional table will be shown in the overall dashboard in 

agreement with point n.6 structure and an additional column 

is added to PD summary table. 

 

Fig. 1 Tertiary Bushing 
Summary 

 

In case the product variant contains Through Fault Current 

feature, an additional section “TFC” will be shown in the overall 

dashboard reporting the key TFC parameters: total number of 

recorded events, peak in p.u. and RMS for the latest event 

recorded. 

 

Fig. 2 TFC Summary 

 

In those cases where the product variant is designed for Single-Phase Transformers or for 

multiple assets, DGA results, Bushing Monitoring values, PD summary and any other 

diagnostic index must be reported for all three assets, thus, a tabular view is preferred for 

the overall dashboard. 

Should you face with this layout please scroll down the page to review all reported 

parameters and values. 

 

Fig. 3 Overall Dashboard, tabular view arrangement. 
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4.2 Trend charts 

4.3 General description 

Trend charts provide hourly trends for measured quantities. All charts are provided with 

same layout and basic functionality described below. In some cases, specific functions are 

available and described in each specific section. 

 

Fig. 4 General Dashboard Chart. 

1. Observation Period: on the top right of the page it is possible to select the 

desired observation period for the trends, which can be 1 day, 7 days, 1 month, 3 

months, 1 year or all (which displays all available data automatically scaling X-axis 

to fit full data range). 

2. Graph name and measuring unit: depending on the selected measurement, the 

name and measuring unit are indicated on the Y-axis on the left side chart. 

3. Time scale: the time scale is indicated on the X-axis. The time format depends 

on the observation period. 

4. Cursor Date & Time: the actual Date & Time at the Cursor Line position is 

displayed by clicking on the chart. 

5. Graph enabling box: the square box next to the graph name indicates the colour 

of the trend-line on the chart. Additionally, by clicking on the square box it is 

possible to hide or show the graph in the chart. 

6. Hide/Show graph: can be used to hide or show a single trend chart. 

7. Full Screen resolution: through this function, graphs are shown in full screen 

resolution. 

8. Graph name: shows the name of the graph plotted on the chart. In case of charts 

having multiple lines with different measuring units (e.g., temperature in °C and 

humidity in %) the proper vertical scale and measuring unit are selected and shown 

on the Y-axis by clicking on the relevant Graph name. 

9. Cursor lines value: shows the instantaneous values of all measurements relevant 

to the hour selected through the vertical cursor. 

  



 

13 

40-0174-05 TOTUSWEB OPERATING MANUAL 

 

4.4 Thermal 

Thermal Trend chart provides hourly trend for Temperature and Humidity sensors. 

 

Fig. 5 Thermal Trend Chart. 

1. Ambient Temperature: Environmental temperature measured from the unit, in °C. 

2. Top oil Temperature: Temperature measured from magnet mounted sensors on tank 

surface. 

3. Bottom oil Temperature: Temperature measured from magnet mounted sensors on 

tank surface (optional). 

4. Tap Changer Temperature: Temperature measured from mag mounted sensors 

(optional). 

5. Ambient Humidity: Relative environmental humidity measured from the unit, in %. 

4.5 DGA Trends 

DGA Trends provides hourly trend for Dissolved Gas concentrations in the transformer. 

 

Fig. 6 DGA Trend Chart. 

1. Gas Concentrations: reports, for each monitored gas, the concentration level 

expressed in ppm.  
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4.6 DGA Diagnostics (G9 product variants) 

DGA Diagnostics provides information on the Gas Analysis concentration evaluated 

through the most common diagnostic techniques. The higher part of the dashboards 

reports Ratios between gases and Rodgers Ratios: 

 

Fig. 7 DGA diagnostics Chart. 

1. CO2/CO ratio: reports the ratio between Carbon Dioxide and Carbon Monoxide. 

2. O2/N2 ratio: reports the ratio between Oxygen and Nitrogen. 

3. C2H2/H2 ratio: reports the ratio between Acetylene and Hydrogen. 

Duval Triangle and Gas Ratio 3D are shown right after: 

 

Fig. 8 DGA diagnostics Chart. 

4. Gas Ratios 3D: represents a 3-dimensional cubicle region identified by three separate 

ratios: C2H2/C2H4, C2H4/H2, C2H4/C2H6. Single Hourly Gas concentrations are 

processed based on the above ratios and then positioned in the 3-dimensional space 

providing useful diagnostic indications. 

5. Duval’s Triangle: represents a triangular space based on three “Key Gases”: C2H2, 

C2H4 and CH4. Hourly Gas concentrations results are positioned in the triangle 

providing useful diagnostic indications. 

6. Legend: indicates the correspondence between the regions contained in the above 

graphs and the possible cause.  
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Then, Key Gas Method is reported in the bottom of this dashboard. Four separate 

histograms are reported, and each one is specifically built for a specific scenario: 

• Overheated Oil 

• Overheated Cellulose 

• Partial Discharge in Oil 

• Arcing in Oil. 

In each histogram, 2 set of 

data are reported: 

• Last DGA measurement is 

reported as a yellow 

histogram. 

• Expected histogram & gas 

concentrations reported 

as coloured.  

 
Fig. 9 DGA diagnostics Chart. 

Thanks to this approach it is possible to visually determine if the latest measurement 

appear similar. 

 

4.7 DGA Diagnostics (G5 products) 

DGA Diagnostics provides information on the Gas Analysis concentration evaluated 

through the most common diagnostic techniques. In case of G5 products, the mentioned 

methods are not applicable as less gasses are measured. Only Duval’s triangle can be 

applied. 

 

4.8 PD Status 

PD Status Trend chart provides 

hourly trend for overall PD 

Status in the transformer. 

PD Status value ranges from 1 

(minimal event) to 10 (Intensive 

event in both amplitude and 

repetition rate). Two additional 

statuses are given when no 

meaningful events are recorded 

(H0) and when the Transformer 

is offline (OFF). 

 

Fig. 10 PD Status Trend. 

H1. Minimal event 

H2. Small amplitude with small repetition rate 

H3. Small amplitude with moderate repetition rate 

H4. Moderate amplitude with small repetition rate 

H5. Small amplitude with intensive repetition rate 

H6. Intensive amplitude with small repetition rate 

H7. Moderate amplitude with moderate repetition rate 

H8. Moderate amplitude with intensive repetition rate 

H9. Intensive amplitude with moderate repetition rate 

H10. Intensive amplitude with intensive repetition rate 
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4.9 BM Current Sum 

BM Current Sum Trend provides conventional trending of the module of the Current Sum. 

The three leakage currents from 

the bushings are measured and 

their vectoral sum is calculated to 

check for changes of the unbalance 

current module. The Relative view 

shows the results of the offset self-

compensation due to differences in 

bushing design. 

 
Fig. 11 Current sum Trend. 

4.10 BM Main 

Hourly trending of Relative Capacitance and TanDelta (also known as Bushing Power Factor 

or Bushing Dissipation Factor). Changes from a footprint value can be seen both in % 

variation or referred to the nameplate or the latest offline measurement. 

 

Fig. 12 Bushing Capacitance Trends (top) and Bushing TanDelta Trends (bottom). 

1. Graph Selector: allows the relative capacitance graphs to be charted as variations (in 

%) from a footprint value or as variations (in pF) from nameplate or offline results 

reference values. 

2. A1, B1, C1: hourly capacitance values (relative or referenced) calculated in channel 1 

(A1), channel 2 (B1) and channel 3 (C1). 

3. A2, B2, C2: in case 6 bushings are monitored; secondary hourly capacitance values 

(relative or referenced). 

4. Graph Selector: allows the relative TanDelta graphs to be charted as algebraic 

variations from a “zero” point obtained after a learning period or as algebraic variation 

from a reference value. 

5. A1, B1, C1: hourly TanDelta values (relative or referenced) calculated in channel 1 

(A1), channel 2 (B1) and channel 3 (C1). 

6. A2, B2, C2: in case 6 bushings are monitored; secondary hourly TanDelta values 

(relative or referenced) 

In case 9 bushings are monitored, an additional set of 3 bushings will be reported. 
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4.11 Custom Trend Chart  

It allows displaying and correlating all the desired measurements in the same chart area. 

 

Fig. 13 Custom Trend Chart. 

1. Add Parameter:  allows the addition of new quantities in the chart. 

2. Plotted parameter: indicates the name of the quantity plotted, its colour plus the 

measurement unit. By clicking on it, the measuring unit in Y-axis is adjusted to this 

quantity. 

3. Remove parameter: removes the selected parameter from the customized chart. 

4. Chart Settings: all graphs are individually auto scaled on Y-axis. Pressing the Chart 

settings button, it is possible to properly scale all graphs with same measuring unit on 

single Y-axis.  

All parameters acquired and monitored are listed once “add parameter” is selected. 

Following picture report an example of the format.  

 

Fig. 14 Custom Trend Chart list example. 
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4.12 Tables & Instantaneous parameters 

4.13 Thermal Status 

Thermal Status Table is one of the 

five Dashboard Tables:  

• Thermal Table 

• DGA Status Table 

• PD Instantaneous Parameters 

• BM Instantaneous Parameters 

• TFC Status Table. 

All tables are based on the same 

format and report specific details 

based on the section.  

 

Fig. 15 Thermal Status Table. 

1. Measurement Name: indicates the name of the instantaneous variable. 

2. Measurement Value: indicates the instantaneous value and measuring unit. 

3. Information icon: by clicking on the information icon  it is possible to see Date 

& Time of latest sample along with Data Quality (BAD, GOOD or UNCERTAIN). 

4.14 DGA Status 

DGA Status Table report the latest 

data acquired by the DGA module. 

Each gas measured is reported 

together with timestamp of the 

latest measurement. 

Format of the table is common 

among all TOTUSWEB tables and 

instantaneous parameters. Please 

refer to the above description. 
 

Fig. 16 DGA Status Table. 

4.15 BM Instantaneous 

BM Instantaneous Parameter report 

the latest data acquired by the 

Bushing Monitoring module. Each 

value is continuously acquired and 

recorded. The evaluation of these 

parameters within each hour is then 

summarized on BM Main Trend. 

Signals from the Bushing adaptors 

(Voltage VA, VB, VC) are acquired 

and, thanks to the commissioning 

parameters, all other quantities are 

determined per each phase. 

 

Fig. 17 BM Instantaneous Parameters. 
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4.16 PD Instantaneous 

PD Instantaneous Parameter report 

the latest data acquired by the 

Partial Discharge monitoring 

module. Each value is continuously 

acquired and recorded. Hourly 

summary plotted into PD Status 

graph is determined by the 

evaluation of these parameters 

within every hour. 

 

Fig. 18 PD Instantaneous Parameters. 

Format of the table is common among all TOTUSWEB tables and instantaneous 

parameters. Please refer to the above description. 

4.17 TFC Status Table 

TFC status table report values calculated for the last event. In absence of recorded events, 

the table is reported as Fig. 19. For any event recorded the following parameters are 

extracted: 

1. Peak Current [A]: reported 

for any phase, indicates the 

event peak value, if any, in 

Amps. 

2. Peak Current [p.u.]: 

reported for any phase, 

indicates the event peak 

value, if any, in per unit. 

3. Rms Current [A]: reported 

for any phase, indicates the 

event rms value, if any, in 

Amps. 

4. Rms Current [p.u.]: 

reported for any phase, 

indicates the event rms value, 

if any, in per unit. 

5. DC Content [A]: reported for 

any phase, indicates the 

event DC component, if any, 

in Amps. 

 

Fig. 19 TFC Status Table. 

6. Duration [s]: report for any phase the duration of the recorded event, if any.  

7. Overall duration [s]: Considering that events on a single phase may produce 

consequences on all phases, this index report the overall duration of the through 

fault event considering all 3 phases. 

8. I2t: reported for any phase, provide an estimation of the energy released by the 

through fault event on the asset. This index enables the evaluation of the cumulative 

energy. 

9. N Events: report the overall number of recorded events. 

Each field report the value of the latest event. For historical values please use the 

Custom Trend Chart.  
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4.18 Transformer Analytics 

Transformer analytics reports, in a 

tabular form, result of the embedded 

transformer models and calculations 

such as: 

• Winding Hot Spot 

• Apparent power 

• Winding Load 

• Losses (license required) 

• Ageing (license required) 

• Overloading (license required) 

Winding Hot Spot, Load and Apparent 

Power calculations are enabled as a 

default while Losses, Ageing, and 

Overloading require proper licenses. 

The configuration must be done through 

the specific section in the Settings App. 

Transformer details and FAT results must 

be inserted (please refer to Settings 

App). 

Once configured, results will appear as 

shown in Fig. 20 and hourly updated. 

 

Fig. 20 Full licensed Transformer analytics page. 

4.19 Transformers Overloading 

When licenses for Transformer Overloading are enabled, this dashboard reports specific 

details on overloading conditions. The table is dynamically estimated based on the latest 

loading conditions. For each load ratio, key transformer parameters are calculated with 

estimated time required to reach the equilibrium. 

In case any of them reach 

the maximum allowed 

value, the time required to 

reach final value will be 

considered as the max “OL 

Duration” for that ratio. 

Fig. 21 report an example 

were an overloading of 

40% can be sustained for 

5.3 hours. This time is 

driven by Winding hot Spot 

as in this amount of time 

140°C will be reached (max 

allowed). 

A 30% overloading, 

instead, can be sustained 

permanently for 24 hours 

as the maximum Winding 

Temperature will remain 

below 140°C. 

 

Fig. 21 Transformer Overloading tabular view 
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4.20 2D Plots 

4.21 PD Triangle 

Camlin PD Triangle provides an 

intuitive picture of PD activity location 

in the transformer.  

One dot is generated every hour: the 

position of the dot depends on where 

the predominant PD activity is located 

(whether it is in one phase, or in two 

phases, or all phases), while the 

colour of the dot represents the PD 

Status of such a predominant event. 

 

Fig. 22 Camlin PD Triangle. 

1. PD Status Legend: describes each status and shows the colour associated. 

4.22 PD Persistence  

Camlin PD Persistence graph provides 

an intuitive picture of the PD severity 

within the transformer. Calculated on 

a weekly base, it summarizes the 

status trend behaviour. 

For each single status, it represents 

the persistence percentage (in hours) 

with respect to the total number of 

hours within a week.  

Fig. 23 Camlin PD Persistence. 

1. PD Status Legend: describes each status and shows the colour associated. 

4.23 BM Polar Plot 

BM Polar Plot is a conventional 

representation of the Bushing 

Monitoring data, obtained by 

combining (vectorially) the three 

leakage currents detected in the 

bushings. A dot is added in the plot 

every hour. 

1. Polar plot legend: it shows 

which dots are older (orange) 

and which are recent (black) 

using a colour graded bar and 

indicating which is the time 

stamp of first and latest samples. 

 

Fig. 24 BM Polar Plot. 

BM Polar plot chart is provided with an arrow indicating the phase sequence of the 

channels, in accordance to the line phase sequence. 
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5 Alarms App 

The Alarms page indicates the status and the configuration of all Alarms. This is reached 

by clicking on the Alarm symbol on the menu bar, and then clicking on “Settings”. 

 

Fig. 25 Alarm Settings Page. 

1. Filters: alarms can be displayed all together or filtered according to their: 

a. State: enables visualization of Active or Inactive alarms. 

b. Type: enables visualization of Alarms depending if they are Info, High or 

High-High. 

c. Enable: permits visualization of only those alarms who have been enabled or 

not by user. 

d. Group: enables selection of alarms related to their groups (DGA, Thermal, 

Electrical). 

Multiple filters can be simultaneously activated. All filters can be removed by clicking on 

‘Clear filters’ button.  

2. Group: indicates the group name of each Alarm. 

3. Alarm name: indicates the topic of the Alarm. 

4. State: indicates the status of the system, i.e. if the Alarm limit has been exceeded 

(Active) or not (Inactive) or manually forced in the last hour. 

5. Time: indicates Date & Time information of the most recent change of state (going 

above or below the limit). 

6. Number:  indicates how many times a parameter has changed its state (how many 

times going above or below the limit). 

7. Enable: enables or disables Alarms. Alarms are enabled when the box is checked. 

8. Limit: configurable Alarm threshold. To change the Limit, click on the number and 

type new value. Then click the green Apply button. Once the value is modified, but 

not still applied (in this case the number is highlighted in dark green), it is possible 

to go back to the previous value by clicking Undo.  
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9. Deadband & Delay: These two limits prevent occurrence of spurious Alarms: 

a. Deadband [%]: defines a region below the alarm limit where no action 

occurs. As an example, if Capacitance H limit (for relative changes, expressed 

in %) is set to 5 and deadband is 20%, the Alarm will become active when 

the capacitance relative change (%) exceeds 5 and will return inactive only if 

capacitance relative change (%) drops below 4. 

b. Delay [hours]: makes sure that the Alarms become active only if the limit 

has been exceeded for a certain number of consecutive hours defined by the 

Delay field. 

10. Test: Forces the alarm state to Active.  

11. Reset: Resets the alarm following test. 

When Active, alarms are 

highlighted in the Alarms 

Setting Page by colouring the 

row relative to the Active 

parameters in Yellow or Red 

(Fig 25). In case an alarm is 

manually forced it will be 

coloured with Blue. 

As soon as an alarm is active, 

an indicator will appear also 

on the Alarm App icon on the 

menu bar. This is associated 

with a number showing how 

many alarms are active. 

Clicking on the alarm indicator 

shows the active alarms. 
 

Fig. 26 Alarm notification in Alarm Settings page. 

 

Fig. 27 Alarm notification in the Status Bar. 

1. Status System: shows if the acquisition unit is switched on (Green LED), if there 

are malfunctioning alarms active (Amber LED) and if H or HH alarms active (Red 

LED). It replicates the LEDs behaviour of the cabinet. 

2. Active Alarms: shows the list of active alarms. Note that only active alarms are 

shown in this list, not historical data. This list is colour coded for the alarm type 

and includes the time since active. 
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5.1 Alarm notification through Relays 

TOTUS monitoring 

systems are provided 

with four dry contacts 

for alarm notification. 

Relays are positioned 

within the enclosure and 

rated for max 6A @ 

250V (AC or DC). 

Please refer to the 

Wiring schematics for 

the specific product for 

further electrical details. 

 

 

Fig. 28 Example of Alarm relay contacts. 

ALARM TYPE 
DIN RAIL 

NUMBER 

RELAYS SOCKET 

NUMBER 
OUTPUT 

H (High) R1 

12 (rear) NC (normally closed) 

11 (central) COM (common) 

14 (front) NO (normally opened) 

HH (High-High) R2 

12 (rear) NC (normally closed) 

11 (central) COM (common) 

14 (front) NO (normally opened) 

Malfunction R3 

12 (rear) NC (normally closed) 

11 (central) COM (common) 

14 (front) NO (normally opened) 

Power Cut R4 

12 (rear) NC (normally closed) 

11 (central) COM (common) 

14 (front) NO (normally opened) 

 

5.2 FAQ on Alarms 

1. How to Set or Modify alarms? 

Should an alarm require changes to be consistent with the specific transformer 

history or to react to specific scenarios, please go through this procedure: 

a) Go to Alarms in the Menu Bar. 

b) Use filters to quickly track the group of alarms to be edited. Choose one of 

the following Groups:  

c) Scroll down the list until the specific alarm to be adjusted is found. 

d) Click on the specific value that is be changed (Limit, Deadband or Delay) 

and enter the new desired value and then press Apply. 

e) Ensure the Alarm is Enabled (checkbox selected). 

To be sure that changes are effective it is recommended to refresh the page or 

press F5. Check that the new desired values are correctly displayed. 
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2. What is the best practice to manage alarms? 

Best practice for an efficient alarm management is to consider multiple severity 

levels: at least 2.  

Camlin uses Info, High and High-High. Each of them can be used for a specific 

purpose and follow-up actions. Please Refer to “19-0961-01 BM Alarms 

Interpretation and Actions” for further details. 

 

3. How alarms limits are defined? 

Camlin recommendation for alarms is in place across the default configured alarms 

and values. Alarm limits for DGA are based on IEEE C57.104 Condition 1 level and 

these typically fit new assets. Retrofit or existing assets may require specific 

evaluation based on history. 

No international standard or rules have been defined for Partial Discharge (PD), 

Bushing Capacitance and Bushing Power Factor (Tan Delta) in on-line monitoring 

condition, thus, Camlin devices are provided with default alarm levels based on 

Camlin expertise and experience into the field of Monitoring systems.  

Please refer to “19-0960-01 DGA, BM and PD Alarms Settings Guideline” for a 

complete overview. 

 

4. In presence of alarms, how can users be informed? 

In presence of alarms the first and immediate notification is done locally in the 

TOTUSWEB application as described in this paragraph. 

Based on the severity of the alarm the RED enclosure LED can be switched on: High 

and High-High alarms will enable the LED.  

TOTUSWEB, can be configured to send SMS alerts, however, SIM card and a mobile 

connection must be in place to allow this notification. Please refer to Settings App 

for further details. 

Furthermore, in presence of TOTUSPRO software suite, email notifications can be 

also configured. Please refer to TOTUSPRO software suite documentation for further 

details on this feature. 

Alarm notification through dry contacts is also possible as described in the above 

section. 

 

In case the monitoring unit has been integrated within the substation SCADA 

system, alarms can be individually propagated through the SCADA infrastructure. 

The network administrator is then responsible to manage notifications strategies.  
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6 Export Data App 

In case the system is not accessible from remote, or data must to be reviewed offline, 

archives must be downloaded from the unit. Multiple typology of archives can be created, 

however, the most useful and typical are: Light and Full archives. 

The structure of the page is also depending to the monitoring system variant and features. 

In the following paragraph the typical configuration of a T1G9INT9 is used as an example. 

 

6.1 Light Archive (default) 

This archive typology is considered as the default to share historical trends with Camlin 

expert or to record data as a backup. It contains historical data and basic Logs only. 

Suitable for email exchange (few MB). 

1- Connect to TOTUSWEB (follow instructions provided in “User Access” paragraph) 

2- Go to the Export Data App as outlined at the start of this section 

3- In case another archive was already created, delete it clicking the button “Remove” 

4- Select the desired period of data to be downloaded: it can be last day (1d), 7 days 

(7d), 30 days (30d), three months (90d) or last year (1y). Alternatively, choose the 

dates using the calendar 

5- Verify the fields selected are as reported in Fig. 29 

 

Fig. 29 Export Data Page, Light archive 

 

6- Press “Create archive” button. When archive is created links are created to 

download.  

7- Click on the “Download” button. 

8- Select a folder in the PC and save it. 

9- Click “Remove” to delete this archive and create a new one if required. 
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6.2 Full Archive: for in-depth analysis  

This archive contains all data required for an expert an in-depth analysis. It is often 

required in presence of specific events to correlate DGA together with PD or HEE data. The 

archive cannot be easily sent through email. 

1- Connect to TOTUSWEB (follow instructions provided in “User Access” paragraph) 

2- Go to the Export Data App as outlined at the start of this section 

3- In case another archive was already created, delete it clicking the button “Remove” 

4- Select the desired period of data to be downloaded: it can be last day (1d), 7 days 

(7d), 30 days (30d), three months (90d) or last year (1y). Alternatively, choose the 

dates using the calendar 

5- Verify the fields selected are as reported in Fig. 30 

 

 

Fig. 30 Export Data Page – Full archive 

 

6- Press “Create archive” button. When archive is created links are created to download.  

7- Click on the “Download” button. 

8- Select a folder in the PC and save it. 

9- Click “Remove” to delete this archive and create a new one if required. 
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7 Settings App 

7.1 Asset Info 

Asset info contains several items to be filled out as information on the monitored 

transformer. It is strongly recommended to fill this list with accurate information. This 

section is crucial for proper data analysis and correlation by Camlin experts as these details 

will be contained within the archives. Specific details of the monitored transformer are at 

the basis of the troubleshooting procedure or fault investigations. 

 

Fig. 31 Asset Info section. 

Structure of this page may change based on the product configuration however, consistent 

information must be added.  
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7.2 Modbus 

The following procedure indicates how to configure the MODBUS Server interfaces. 

PREREQUISITES: master device and network 

requirement details must be known at this stage to 

properly configure the system. 

1. Press Add new MODBUS Interface 

2. Select if the Interface is a COM port (serial) or 

TCP. 

 

NOTE: COM3 and COM4 can be used for RS485 while 

COM2 is to be used for RS232. 

 

3. For MODBUS over TCP specific parameters 

must be inserted (Fig. 34). In case of 

MODBUS RTU (RS485 or RS232) a different 

type of communication details must be 

inserted (Fig. 35). 

 

Fig. 32 Modbus Settings page (1). 

 

Fig. 33 Modbus Settings page (2). 

 

Fig. 34 Modbus Settings page in case of MODBUS TCP (3). 

 

Fig. 35 Modbus Settings page in case of MODBUS RTU with RS232 (3). 
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Fig. 36 Modbus Settings page in case of MODBUS RTU with RS485 (3). 

 

The complete list of MODBUS Registers is available and accessible from the unit: click on 

“MODBUS Register Map”, the complete list of all Topics and Addresses available is 

displayed. 

Please contact your Camlin Power Representative for any further detail or request on this 

subject. In alternative please contact support@camlinpower.com. 

 

  

mailto:support@camlinpower.com
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7.3 DNP3 

The following procedure indicates how to configure the DNP3: 

 

PREREQUISITES: master device and network 

requirement details must be known at this stage to 

properly configure the system. 

 

1. Press Create Channel 

2. Input the Local and Remote Address as 

required 

3. In case of TCP: 

a. Leave Channel as “TCP”; 

b. Insert port number (default is 200); 

c. Insert Buffer Size (default is 4); 

d. Insert Keepalive Timeout (ms) 

(default is 1000); 

e. Click Submit. 

4. In case of Serial: 

a. Change Channel to Serial; 

b. Select the required interface 

 

NOTE: COM3 and COM4 can be used for 

RS485 while COM2 is to be used for RS232. 

 

c. Insert correct serial parameters; 

d. Insert Buffer Size (default is 4); 

e. Insert Keepalive Timeout (ms) 

(default is 1000); 

f. Click Submit. 

 

The complete list of DNP3 points is available and 

accessible from the unit: click on “DNP3 Register 

Map”, the complete list of all Topics and Addresses 

available will be displayed. 

Please contact your Camlin Power Representative for 

any further detail or request on this subject. In 

alternative please contact 

support@camlinpower.com. 

 

 

Fig. 37 DNP3 Settings page (1). 

 

Fig. 38 DNP3 Settings page for TCP (3). 

 

Fig. 39 DNP3 Settings page for SERIAL 
(4). 

  

mailto:support@camlinpower.com
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7.4 SMS 

Alarm notification through SMS can be configured in this section and the following 

procedure indicates how to configure it. 

PREREQUISITES: an active SIM card must be inserted in the unit and mobile connection 

must be active with adequate network coverage. 

 

Fig. 40 SMS Settings page. 

1. Enter the required phone numbers in the text box beside “Recipients”. Numbers 

must be entered with the international prefix, beginning with “+”. Separate multiple 

numbers with a comma. 

2. Click Apply to save the settings.  

To perform a test and ensure the SMS is sent to all specified recipients, click on “Send 

Test SMS Message”. Should the SMS not received verify the mobile network configuration 

or ensure the SIM card support SMS to be sent. 

7.5 CAN Devices 

CAN Devices page is for information purposes only. typical use of this page is to ensure all 

expected boards are properly connected to the internal communication bus. This page can 

be also used to review the status of the connected modules, confirm specific operation 

progress such as firmware updates, connection and actualization of additional boards, 

verification of the current firmware in use on specific boards. 

7.6 Condition Group 

Condition Group is one of the key parameters available in the Overall dashboard and 

combines both IEEE and CIGRE guidelines together with a long-term experience in the 

field. Purpose is to merge the indications provided from the guidelines together with 

actions the utility needs to implement on specific diagnostic conditions. 

Condition Group 

represents an overall 

condition of the 

transformer focusing the 

attention on the “worst” 

parameter or 

component monitored. 

It goes from 1 to 5 and 

it is defined as per Fig. 

41   

Fig. 41 Condition Group legend. 
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Here in the following a procedure indicates how to configure the condition group: 

1. Ensure “Automatic” is selected in the dropdown menu. In fact, three options are 

available:  

a) Automatic – uses inserted thresholds (see below) 

b) Manual – user selects the appropriate Condition Group 

c) Disabled – feature disabled 

 

Fig. 42 Condition Group Mode Selection. 

2. Click Apply to save setting. 

The individual tables listed in the below part of the window are not enabled as a default. 

The Asset Manager must enable them as per the specific needs. 

7.7 Dissolved Gas Analysis 

 

7.8 Moisture 

 

7.9 Bushing Capacitance 

 

7.10 Bushing TanDelta 

 

7.11 Partial Discharge 

 

7.12 High Energy Event 

 

Users can change through TOTUSWEB 

the reference standard to be used 

selecting between CIGRE, IEEE or 

Camlin rules. Additionally, custom 

rules can be selected allowing the user 

to set up his own limits, as shown in 

Fig. 43. 

 

Fig. 43 Enabling DGA Condition Group. 

It must be noted that the transformer condition group differ from the Alarms 

since the goal of CG is to assess the overall transformer condition for fleet 

ranking purposes. A specific alarm on CG is available. 
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7.13 Transformer Analytics 

Transformer Analytics section must be used to configure and enable advanced Analytics 

algorithms such as Hot Spots, Winding Load and Power. The following procedure report 

the steps and the details to configure Advanced analytics. 

NOTE: as a general indication for all the following steps, please ensure the correctness of 

the inserted parameters before to continue. Then, click Apply to continue.  

1. At this stage, attention 

must be given to the Load 

CT installation side as this 

will be used for the 

following. 
 

Fig. 44 Transformer Analytics (1) 

In the case of a 3 

windings transformer, it 

is also necessary to 

indicate the power 

transferred from primary 

to secondary, or primary 

to tertiary. 
 

Fig. 45 Transformer Analytics (1b) 

2. Following step require to 

specify the details of the 

tap changer. Number of 

plus and minus positions 

must be indicated as well 

as the voltage between 

each step. 

In this section it is also 

required to enter the 

rated voltages for the 

transformer.  

 

Fig. 46 Transformer Analytics (2) 
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3. Following Section is 

already filled in based on 

the previous 

configuration and 

requires verifying the 

single tap voltage plus 

identify if they are in 

ascending or descending 

order. 

 

Fig. 47 Transformer Analytics (3) 

4. Insert number and details 

of Cooling Stages. Note 

that Stage 1 is the MAX 

STAGE (when all coolers 

are ON). Ensure the rated 

power for each cooling 

stage is expressed in 

MVA. Winding X always 

refer to primary while Y 

refer to Secondary. 

NOTE: Old nameplates 

may report different 

nomenclatures which is 

however equivalent: 

• OA (ONAN) 

• FA (ONAF) 

• FOA (OFAF) 

 

Fig. 48 Transformer Analytics (4) 

5. Following Section is 

already filled in based on 

the previous 

configurations and 

requires verifying the 

max current for each 

winding, in each cooling 

stage. 

NOTE: in presence of tap 

changer, the max current is 

to be considered at the lower 

voltage tap position. 

 

Fig. 49 Transformer Analytics (5) 
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6. This section requires FAT 

details and design criteria 

to be inserted. 

Camlin transformer 

Experts can estimate them 

from previous details 

configured, thus, default 

values will be always 

provided in case this info 

are not accessible or 

available when configuring 

the algorithms. 

 

In case FAT values are 

available at a later stage it 

is possible to amend them 

at any time and refine the 

calculations. 

 

Fig. 50 Transformer Analytics (6) 

7. Temperature Rise Test 

results must be then 

inserted. These details are 

also estimated from Camlin 

Transformer Experts based 

on typical design criteria. 

As a result, the algorithms 

will be able to estimate all 

required parameters. 

 

Fig. 51 Transformer Analytics (7) 

8. Additional sections are to 

be populated for the time 

constant of the 

transformer. This is a 

typical FAT test result and 

it will be automatically 

filled based on Camlin 

Transformer Experts 

estimations knowing the 

typical design criteria. 

It can be changed anytime.  

 

Fig. 52 Transformer Analytics (8) 
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At this stage of the configuration, general parameters for Ageing and Overloading must 

be added. These details are not specific for the transformer design and it is required to 

specify operational details as well as accessories ratings and details such as bushing or 

OLTC rated currents 

 

Fig. 53 Transformer Analytics (9) 

This section is more focused on the Overloading and Ageing algorithms which are available 

through licences. 

In case the monitoring system is not provided with a suitable licence it is recommended 

anyway to fill in the details appropriately: ageing and overloading can be still enabled at 

a later stage and no configuration will be then required. 

.  

Fig. 54 Transformer Analytics (10) 

  



 

38 

40-0174-05 TOTUSWEB OPERATING MANUAL 

 

7.14 IO Modules 

IO Modules section display quantities collected through the customer terminal block. 

Divided in the 5 main sub-session, each one includes a specific group of quantities. 

7.15 Digital Inputs 

Digital inputs page displays the 

signal/warning status from customer 

terminal blocks if connected. 

This section is not editable or configurable. 

  

Fig. 55 Digital Inputs, IO Modules. 

7.16 Digital Outputs 

Digital outputs page displays the status of 

the digital outputs and allows also to 

manually “Force on” each of them. 

Digital outputs (or relays) are mounted 

within the monitoring system cabinet and 

this page can be used to test the effective 

functioning of each one for alarms 

propagation. 

Front panel LEDs are considered as digital 

outputs. 

 

Fig. 56 Digital Outputs, IO Modules. 

7.17 Analog Inputs 

Analog inputs page displays the output 

values of the 4-20mA probes collected at 

the Customer terminal block. 

Each of the 4-20mA inputs should be 

converted into the proper scale 

(linearization), thus, a Min and Max Value 

must be indicated as well as its description. 

The Min and Max values corresponds to the 

full range of 4-20mA and they will be used 

for the linearization of any intermediate 

value.  

Typically, when the probe is properly 

connected, its output value is shown in the 

“Current Value” field. this parameter will 

display the acquired value in mA and the 

translated value.  

 

Fig. 57 Analog Inputs, IO Modules. 
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7.18 Current Inputs 

Current inputs page is used to display 

and configure the AC channel of the Io 

Module. This channel can be used to 

acquire the transformer load by means of 

a Load Current sensor connected to the 

customer terminal block.  

 

Fig. 58 Current Inputs, IO Modules. 

“Transformer Load CT turns” constant must be configured in relation to the specific 

installation. Instantaneous output value reports the acquired value according to the 

configured CT turns ratio. 

7.19 Temperature Inputs 

Temperature Inputs page report the 

acquired value from all temperature 

channels. In case of new temperature 

sensor installation at the “Customer 

Terminal block”, a new temperature input 

value will appear in this section. 

Based on the probe type (2, 3, 4 wires) it 

is recommended to specify this detail 

through the dropdown menu. 

 

Fig. 59 Temperature Inputs, IO Modules. 

7.20 DGA 

Composed of three main sub-sessions, DGA page allows to control the Dissolved Gas 

Analysis module of the monitoring system: 

• Measurement Status. 

• Scheduler settings. 

• Manual Oil Sample. 

7.21 Measurement Status 

Measurement Status section is used to display the key measurement information: 

 

Fig. 60 DGA measurement status 

1. DGA Run Status: Display the status of the DGA module. “Running” or “Idle”. 
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2. Manual Control: Allows for immediate start of measurements, or aborting the 

current measurement in progress 

3. Last measurement info: “Measurement Start Time” is the most recent start time 

for a measurement. “Measurement remaining time” is estimated time to complete 

current measurement. 

4. Next Measurement Time: display the scheduled start time for next automatic 

measurement cycle. 

5. Statistical fields: Average measurement time is based on all measurements 

completed to date. Total measurements count indicates the number of attempted 

DGA measurements by the hardware. 

6. Last measurement Status: provides presence or absence of errors on the last 

DGA measurement. 

7.22 Scheduler settings 

Scheduler Settings allows for the configuration of frequency of automatic measurements. 

 

Fig. 61 DGA scheduler settings 

1. Measurement Start Time: Display the start time from which all measurements 

are scheduled. 

2. Period: represents the desired setting for the time interval between two 

subsequent measurements. It may be selected between multiple choices 1, 2, 4, 

8, 12 hours, or 1 day. 

3. Accelerated period: allows for more frequent measurements under alarm 

conditions. 

7.23 Manual Oil Sample 

By selecting “Start” button in the Manual Oil Sample section, an automated procedure will 

start to allow the operator to collect an oil sample without removing any of oil line fittings 

installed on the transformer. Please refer to the Manual Oil sampling procedure available 

within the monitoring unit pouch. 

This page can also be reached via a shortcut on the Overall Status page only when viewed 

on the local HMI. 

 

Fig. 62 DGA Manual Oil Sample 
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7.24 Rate of Change (ROC) Settings 

Rate of Change (in the following ROC) is used to highlight the behaviour of a gas 

concentration over a specified time window. It must be highlighted that ROC is typically 0 

in case the monitored gasses are stable over the time. On the contrary, if ROC results to 

be higher than 0 the transformer has a continuous increasing on the specific gas 

concentration. 

Indeed, to properly configure ROC calculations, 2 parameters are needed: 

• Time of evaluation (TROC): used for the ROC calculations to determine an 

observation period for the samples. 

• Minimum number of samples (NMIN): minimum number of valid data points to 

be present within the “Time of Evaluation (TROC)”. This is used to ensure a 

consistent ROC calculation output. 

Camlin default ROC parameters are already configured into each Monitoring system. Within 

the Web User Interface ROC parameters are fully configurable (even in case of multiple 

tanks). “Time of evaluation”, named as “ROC calculation time” within the Web User 

Interface, is reported in minutes. 

 

 

Fig. 63 CAMLIN ROC configuration parameters 

 

IMPORTANT: TROC and NMIN must be coherent with the sampling interval of the monitoring 

device; contrarily, the ROC may not be properly determined since there are not enough 

data points into the Time of evaluation. 

 

Please refer to “19-0960-01 DGA, BM and PD Alarms Settings Guideline” for further 

indications on the alarm management strategy and settings. 
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7.25 Partial Discharge (PD) 

PD settings contains all the configuration parameters required for High Frequency signal 

acquisition, denoising procedure and Status calculation.  

7.26 Denoising 

De-noising section allows to tune the 

noise rejection algorithms. Note that the 

system performs automatic noise 

rejection and all units are shipped with a 

default configuration allowing automatic 

and dynamic de-noising. However, a 

typical situation may happen where 

additional fine tuning might be required.  

De-noising strength can be tuned 

between: Low, Medium, High, or 

Custom. 

 

 

“Custom” selection could be used to set 

up intermediate levels between the 

previous choices. Additional numeric field 

will be available, representing a specific 

combination of values for the embedded 

de-noising parameters. A summary of 

the possible combinations is listed. 

Note: different combinations of values 

are allowed on operator responsibility. 

 

Fig. 64 PD Settings, Denoising. 

LEVEL TA TR TP EQUIVALENCE 

1 50 50 50 Low 

2 50 55 50 - 

3 50 50 55 - 

4 55 50 50 - 

5 50 55 55 - 

6 55 50 55 - 

7 55 50 50 - 

8 55 50 55 - 

9 55 60 55 - 

10 55 55 60 - 

11 60 55 55 Medium 

12 60 55 60 - 

13 55 60 60 - 

14 60 60 55 - 

15 60 60 60 High 
 

 

“Filter Selection” contains 5 different selectable bandwidths. This parameter is used for nC 

evaluation of PD pulses according to IEC60270 standard. From literature amplitude in nC 

corresponds to the quantity of charge exchanged during a PD event. Since this charge 

exchange can be approximated to a DC content, which is physically lost during the 

sampling process, IEC60270 standard specify a Low Frequency bandwidth for PD 

acquisition units to be at least as close as possible to the DC domain. 

In this frequency domain Noise and disturbances are strongly present and, since onsite 

are not predictable, it is not possible to be estimated. Different narrow bandwidths were 

then implemented to better estimate the nC amplitude: 

• Band 1: 100kHz - 500kHz; 

• Band 2: 600kHz - 1100kHz; 

• Band 3: 1100kHz - 1600kHz; 

• Band 4: 1900kHz - 2300kHz; 

• Band 5: Band4 + High Pass Filter 2.5 MHz 
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7.27 Calibration 

Calibration section contains, 

for each bandwidth, the 

related calibration factor. 

Camlin must provide these 

values. 

 

Values contained in this 

matrix must not be modified 

from users without a formal 

approval by Camlin. Variation 

of these values can vary the 

nC amplitude estimation. 

 

Fig. 65 Calibration matrix. 

 

7.28 Status 

Status section contains values used for the Status evaluation of each Hourly summary 

point. Statuses are calculated according to the risk matrix concept. 

 

Fig. 66 Status matrix. 

 

 

Fig. 67 Status matrix thresholds. 

 

7.29 PD Parameter acquisition, Raw Data Acquisition 

These sections are part of the Camlin user domain. 

Users must not modify/operate these sections without a formal instruction by Camlin 

personnel. 
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7.30 Bushing Monitoring (BM) 

BM settings contains all those settings required for Low Frequency signal acquisition and 

BM quantities calculations. Composed of 6 sections: Bushing info, Commissioning, 

Reference values, Initial capacitance variation, Initial TanDelta Variation and Learning 

period). 

 

7.31 Bushing Info 

 

Bushing info contains several information on 

the monitored bushings. It is strongly 

recommended to fill this list with accurate 

information. This section could be crucial for 

proper data analysis and correlation by 

Camlin experts. 

 

 

Fig. 68 Bushing info table. 

7.32 Commissioning 

 

Commissioning section contains values (in 

Ohm) of the tap adaptors resistance, Estimated 

Capacitance Values, Line Voltage and Power 

Frequency values. 

Note: values contained in this section must not 

be modified from users without a formal 

approval by Camlin. Variation of these values 

can vary system calculations. 

Other Settings contain the “6 phase 

correlation” option. In case 6 bushings are 

monitored this function provides an improved 

correlation between HV and LV bushing from 

the same phase. 
 

Fig. 69 Commissioning section. 
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7.33 Reference Values 

 

Within this section, users can insert reference 

capacitance and TanDelta for the monitored 

bushings. These values are used within the 

system algorithm to provide a “Referenced 

Value”.  

Reference description box allows to specify the 

nature of the reference, nameplate reference 

or if obtained from an Offline test. 

 

Fig. 70 Reference Values section. 

7.34 Initial Capacitance variation 

Fill these fields for each phase only 

if the faulty bushing condition has 

been assessed after an offline 

measurement. It is mandatory to fill 

all fields before restarting the 

Capacitance Learning Period. The 

values are expressed in % with 

respect to the nameplate value.  

 

Fig. 71 Initial Capacitance Variation section. 

It is suggested to fill these fields only if significant changes have been observed (e.g., > 

5%). As an example, if bushing rated Capacitance is 300 pF and the measured one is 

330 pF, then the user must fill the fields inserting 10% i.e. the relative variation from the 

nameplate. These changes are required for proper alarm functioning. 

 

7.35 Initial TanDelta Variation 

Fill these fields for each phase only if 

the faulty bushing condition has been 

assessed after an offline 

measurement. It is mandatory to fill 

all fields before restarting the 

TanDelta Learning Period. The values 

are expressed as the incremental 

algebraic variation (in %) with 

respect to the nameplate value.  

 

Fig. 72 Initial TanDelta Variation section. 

As an example, if bushing rated TanDelta is 0.4% and the measured one is 0.75%, then 

the user must fill the fields inserting 0.35% i.e. the difference between the measured and 

the reference values. These changes are required for proper alarm functioning. 
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7.36 Learning Period 

Within this section it is possible to select 

the time span to be used for the running 

averages calculations. Four time spans 

can be used: 

• Hourly 

• Daily 

• Weekly 

• Monthly 

Default configuration is shown. 

In case some changes must be 

implemented on these parameters, just 

select the new time average and submit 

the change using the buttons in the end 

of the page. 

 

Fig. 73 Learning period section (a). 

 

Fig. 74 Learning period section (b). 

7.37 TFC 

Through Fault Currents settings are composed of 2 main sections: Commissioning and 

Parameters Preview 

7.38 Commissioning 

Commissioning section contains values of the 

Transformer rated current, short circuit 

performance of the transformer, Current 

Transformer characteristics and Probe 

characteristics. 

Note: values contained in this section must not 

be modified from users without a formal 

approval by Camlin. Variation of these values 

can vary system calculations. 

Camlin personnel use this Section to complete 

the installation & commissioning of the system.  
 

Fig. 75 Commissioning section. 

7.39 Parameters Preview 

Parameter Preview section contain a 

manual diagnostic tool to ensure or verify 

the system is operational and properly 

reading from the LCS probes. The “Test” 

button, purpose is to verify that the peak 

value match with the Loading condition 

of the Asset. 

 

Fig. 76 Parameters Preview section. 
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7.40 System Settings 

This section refers to the system settings area. Once selected a specific list of tabs will be 

available and the about page will be shown at first. A New System Settings sidebar 

(Errore. L'origine riferimento non è stata trovata.) is available on the left to manage 

multiple aspects of the system configurations. 

7.41 About 

 

The “About” page displays 

hardware and software information, 

including information on disk space, 

memory usage, MAC addresses, 

firmware versions, software 

version, platform version and 

uptime. 

    

Fig. 77 About page 

7.42 General Settings 

 

The “General Settings” page shows the serial 

number of the unit, along with viewing, and 

changing the hostname. 

The default language will change the language 

viewed on the local HMI while the branding 

details will define the appearance of the User 

Interface 

 

Fig. 78 General Settings page 

7.43 Date & Time  

The “Date & Time” page is composed of three 

main sections: 

• Device time zone. 

• System time. 

• NTP status. 

System time shows the current time on your 

local computer, compared to the device time. If 

you have no connection with an NTP server, or 

GPS, then you can use the “Synchronize” 

button, to match the device time to your local 

time. 
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Fig. 79 Date & Time page 

NTP is used to synchronize the monitoring unit 

time with an NTP server (local or hosted). This 

page will show the status of any configured 

NTP servers. Clicking on the EDIT button will 

allow for adding additional servers. 

Should you have any question or concern on 

NTP please contact Camlin support.  
 

Fig. 80 Edit NTP status 

 

7.44 Location 

The Location settings allow you record the 

devices location, either with a GPS antenna, 

or via manually configuring.  

Clicking on “Edit” allows you to select 

“Manual” and input Latitude and Longitude 

in decimal format. 

If there is a GPS antenna connected, this 

location will be overwritten when a position 

has been verified via satellite. 

 

 

Fig. 81 Location page 

 

Fig. 82 GPS Location 

 

Fig. 83 Manual Location 
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7.45 Network 

The Network settings page allows to 

create/add LAN and GSM connections but also 

select the specific connection to be 

used/activated. 

NOTE: For security reasons only one will be 

ACTIVATED at a time. 

To create a new connection, click “Add 

connection”. 

In case LAN is selected, assign a name, select 

the interface as “LAN1”, and select Manual or 

DHCP and fill all required info. 

In case the GSM is selected, assign a 

connection name and insert the APN 

information as supplied by your mobile 

provider. 

 

Fig. 84 GSM Connection 

 

Fig. 85 Network page 

 

Fig. 86 LAN connection 

7.46 VPN 

The VPN settings allows the device to 

securely connect to a VPN using the 

OpenVPN standard. 

Clicking on “Add profile” (Fig. 87) allows you 

to set a connection name and upload a valid 

OpenVPN profile file (*.opvn). Clicking “Add 

profile” (Fig. 88) will save this setting. 

To activate your connection, click on the 

connection name, select “Enable profile”, and 

click on “Update profile” (Fig. 90). 

 

Fig. 87 VPN page 

 

Fig. 88 Add profile 
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Fig. 89 VPN Status 

 

Fig. 90 Activate connection 

When the unit is successfully connected over 

VPN the connection will be shown as 

ACTIVATED (Fig. 91).  

Fig. 91 VPN connected 

 

7.47 HTTPS Settings 

Prerequisite for HTTPS to be 

enabled is to collect and load an SSL 

certificate signed by a trusted 

Authority and the related private 

key. To load them, click on the 

button “Add certificate”. 

Following to the SLL Certificate 

upload it will be possible to enable 

HTTPS encryption and automatic 

redirects from HTTP to HTTPS by 

clicking the “edit” button on the top 

right configuration window.   

Fig. 92 HTTPS settings (1) 

Should the user not provided with 

any valid SSL certificate and a CSR 

needs to be generated, an 

automated module is available for 

this scope. 

Please Click on “Create CSR” and 

the module will be made available. 

Fill it appropriately to obtain a valid 

CSR.  

 

Should a previous CSR been listed it 

will be possible to remove, 

download it for signature or upload 

a signed one. 
 

Fig. 93 HTTPS settings (2) 
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7.48 Wi-Fi Hotspot 

The Wi-Fi Hotspot feature is intended for short 

term use to facilitate local connection. 

To enable, an external Wi-Fi adaptor is required 

to be plugged into an available USB port. The 

supported adaptors are, TP-Link TL-WN722N 

version 1.x, Techniclan WUSB-150HN, or the 

Raspberry Pi USB 2.0 wireless adapter. 

When plugged in, the Wi-Fi connection is auto 

enabled, with the SSID and Password visible on 

the Wi-Fi Hotspot page. 

Once connection is established to the Wi-Fi 

network, access to the unit is via 

http://192.168.8.2. 

 

Fig. 94 Wi-Fi setting page 

 

Fig. 95 Wi-Fi enabled 

The connection will automatically disable itself after 1 hour to maintain security. 

7.49 Users 

Users section allows to manage local user accounts and define their permits. There are 4 

distinct roles available as a default: 

• Admin: Enabled as a default, full permissions to edit all settings and configuration. 

• Operator: Disabled as a default, permissions to view measurement results, device 

status and edit alarm settings. 

• Observer: Disabled as a default, permissions to view measurement results and 

device status only. 

• Local HMI: Enabled as a default, required to enable connection with HMI if present. 

Local HMI account is used on the touchscreen. 

By default, this has admin role attached, 

however this can be changed, or even disabled. 

In case of administrator, clicking on any user 

gives the options to “Block” or ”Unblock”, 

“Remove”, or “Edit” each User. 

Clicking on “Edit” or “New User”, allows you to 

set; 

• Name: Display name for the account 

• Username: Username, required for 

logging in 

• Role: Access level for account 

• Password: Edit view displays only ***. 

When creating a new user, a random 

secure password is auto generated. You 

can either type a new password or click 

on generate. 

 
Fig. 96 Default users 

 

Fig. 97 Default Users 
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7.50 OpenID providers 

This section allows for provision of Single-

Sign-On (SSO) with any provider which 

supports the OpenID standard. 

Clicking on “Add OpenID provider” allows 

you to input the parameters provided by 

your OpenID administrator.  

 

Once the configuration of an OpenID 

provider is completed, an option will be 

available on the login page to use this 

channel instead of logging in with local 

credentials. 

If a third-party provider is used, the access 

level for new users will be as a default to 

observer, elevated privileges can be 

applied, and the “Users” menu must be 

used. 

 

 

Fig. 98 Add OpenID provider 

 

Fig. 99 SSO on login page 

7.51 Password Rules 

Cybersecurity policies require the use of 

complex passwords to be used. General 

guidelines can be given but each power 

utility or organization can independently 

decide to use more severe policies.  

To provide a further degree of flexibility 

for custom password rules a specific page 

has been created to define the criteria to 

be allied in general for password rules. 

As a default Camlin apply a rule based on 

a minimum length of 5 characters even 

though login credentials are given with a 

stronger complexity. 

 

Fig. 100 SSO on login page 

Considering that cybersecurity and IT policies are in constant evolution, this section has 

been designed to allow for a full flexibility on the possible variables to enable minimum 

requirements to be defined in agreement with any company policy.  
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7.52 Authentication service 

Authentication service can be used to specify 

and display disclaimer messages or confidential 

notes to prevent unauthorized login attempts. 

 

Fig. 101 Authentication service (1) 

 

Fig. 102 Authentication service (2) 

 

Fig. 103 Authentication service (3) 

No messages are shown by default (Fig. 101). Through the “Edit” button, custom selection 

can be used to add text (Fig. 102). Once applied the message will be shown in the login 

page (Fig. 103). 

7.53 SSH keys 

The SSH keys section allows to upload public SSH keys, to allow remote connection to the 

unit via SSH. Multiple keys can be added; and clicking on a key gives the option to remove. 

 

Fig. 104 Add SSH public key 

 

Fig. 105 Remove SSH public key 

7.54 Announcements 

The Announcements section allows for the 

creation, and scheduling of systemwide 

announcements. Multiple announcements 

can be created and scheduled. 

Clicking on “Add announcement” allows for 

selection of colour, message, start time, 

and end time.  

Announcements will appear at the top of 

the screen for all users, on all screens until 

cleared by each user. 
 

Fig. 106 Add announcement 
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7.55 Licences 

Specific functions may be provided upon licenses. This section must be used to upload the 

licence file and enable the required functions before configuration.  

 

Fig. 107 License (1) 

As a default, no licences are loaded (Fig. 107). 

By clicking on “Add licence” button it will be 

possible to upload the licence file and submit. 

Once the file is properly loaded it is 

recommended to reboot the device to 

properly apply all changes to the system. 

 

Fig. 108 License (2) 

7.56 Maintenance 

The Maintenance page allows for; 

• Device Reboot: Software reboot. 

Typically used to actualize changes if 

required. In example after licences are 

loaded or typical during the installation & 

commissioning. 

 

• Device Upgrade: allows SW update 

packages to be uploaded and installed. 

 

Device upgrade can be either via upgrade 

package on local pc, or via local USB pen. 

When package is selected, click on 

“Transfer”, and on “Install” when 

prompted. 

 

• System Services: useful for 

troubleshooting or investigations, 

provide a detailed list of the embedded 

services with latest messages. To be used 

only under the supervision of Camlin 

Support personnel. 

 

Fig. 109 Maintenance 

 

Fig. 110 Device Upgrade page 

Support Mode and Debug Modes unlock additional features used from Camlin Support 

personnel in case of remote assistance. These menus are protected with a passkey to 

avoid any misuse. 
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Contacts 

Head Office 

 31 Ferguson Drive 

Knockmore Hill Industrial Park 

Lisburn BT28 2EX 

Northern Ireland 

 +44 (0)28 9262 6989 

 mail@camlingroup.com 

 www.camlingroup.com 

 

 

International Sales & Support Offices 

North America 

 1765 N. Elston Ave. 

Unit 105 

Chicago, IL 60643 

USA 

 

 +1 (773) 598 4126 
 

Europe 

 Zum Brückenberg 31A 

59872 Meschese 

Germany 

 

 

 +49 (0)172 283 72 02 
 

 

 

China 

 Rm110, B2, No700 

Wanrong Rd 

Shanghai 

China 

 

 +86 (0)159 2160 1457 
 

 

 

Latin America 

 Azuil Lourerio 910 

S/Brasil 

São Paulo 

Brazil 

 

 +55 (13) 3386 2571 
 

 

 

Australia  

 Suite 1A, Level 2 

802 Pacific Highway 

Gordon NSW 

2072 Australia  

 

 +61 (0)426 118 101 

  
 

 

 
 
While every effort has been made to ensure that the information given is accurate, Camlin Group Ltd reserve the 

right to change any of the details or specifications in this document without prior notice. 
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