Using the DC Module to Monitor
Performance of Electric Generators

This application note explains the use and configuration of TESLA’s DC Module being used to monitor the
electric generator performance.

The TESLA DC Module has a wide range of applications including monitoring DC current and voltage to AC
current and voltage.

In this case monitoring the performance of a generator, the DC module will require the following signals coming
from the generator:

- Field Voltage (4-20mA DC)

- Field Current (4-20mA DC)

- Neutral Voltage from the generator (AC voltage)
With these generator signals being injected to the DC Module, the TESLA will be able to monitor how the
generator is behaving under several conditions, so that correction actions may be taken to increase that
generator’s performance.

Materials required:

e TESLA 3000/4000

e DC Module

o Appropriate resistors

e Test set or power source to calibrate channels of module
e PC with TESLA Control Panel installed

First, acquire all materials and connect properly (as needed refer to each product’s instruction manuals).
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Next upload a configuration file describing correct wiring to the DC Module that will be monitoring the generator.
On the configuration screen, add the three channels required in order to be able to monitor the generator. The
order of the channels will not have any effect on the measurement as long as the channel is configured correctly
as the physical connection to the module.

Two DC channels will need to be added in order to monitor Field Current and Field Voltage, and a third VAC
channel will need to be added to monitor the generator's Neutral Voltage.

DC channel configuration:

i TESLA Control Panel - [Config Edit] - oEE
File | Edit Config View Help

m——— TESLA Analog Input Configuration

#-0 Identification

O SCADA Communication Element: Type Description Channel Iodule Type
% O DNP Corfiguration DC Module I foc -] IFieul [1 | -

[0 SCADA Summary
=0 Channels

| Angle Offset Rate of Change Interval Single Harmonic Number Nominal Level

=0 DC Module mA 10  v|Cycle(s) |——Z| TA
=0 Analog Inputs A
O Vac:Neutral — —
E ggg:g {/ » . Limit Delay Enable _Fault _Swmg B Log _Not.fy Irigger Priority S
O Meter Groups High Magn.nude 0 mA 0 sec i r C 1 =
Low Magnitude 0 mA |0 sec i r 1 =
Negative Rate of Change | -0 mA |0 sec |[T [ - I — — 1 =
Positive Rate of Change | 0 mA [0 sec | — = — — = 1 =
Single Harmonic % sec |[- — — — — —
Total Harmonic Distortion % sec |[ = o - — =
Sag % - - — = = =
Swell % - — — — — =

Show Channel Tree | Hide Tree | Show Primary Units Save/Close

Main Menu Config Edit

Figure 1 Configuration file screen, DC channel.
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The Scaling of the module will need to be configured for each of the added DC channels.

TESLA DC Analog Scaling

Module Name: 401016 DC
— Full Scale (Secondary)

Units
S ES ma -]
The full scale value for the DC

Module is determined by scaling
resistors attached to the module.

~ Secondary to Primary Scaling
TESLA will perform a linear transformation based on the following peints.
These peints will also be used as default calibration points.

Please note that when you calibrate the DC channel through the calibration utility,
values for "Point 1" and "Point 2" may be presented in reverse order.

Units

Point 1: |4 mA Equivalent Primary Value |4 |mA L]

Point 2: |20 mA Equivalent Primary Value |20 mA

OK Cancel |

Figure 2 Scaling configuration screen of DC module.
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The Vac channel that will monitor the generator’s Neutral must be a Vac channel and its module type must be
set to “401016 DC” in order to accept the measurements.

File Edit Config View Help
Element Tr e
i “zm TESLA Analog Input Configuration
£l s S~ Element: Type Description Channel Jadulad:
O SCADA Communication I
O] DNP Corfiguration DC Module Neutral |3 ;l|4o1o1e oc jl
O SCADA Summa
% Units 0.05416667 Angle Offset Rate of Change Interval Single Harmonic Number Nominal Level
= 0O Channels
=0 kV View/Set Scale 0 10 v |Cycle(s) ls vI 69 v
=] Analog Inputs  etns
L - =
O DC:Field | Limit] Delay Enable | Fault | Swing | Log | Notity | CT°5S | priority| Alarm
Trigger Contact
[ DC:Field V - - — = = = = =
] High Magnitude o v 0 sec 1 —
Low i 0 i 0 sec [T [ r - » r 1 L
Negative Rate of Change | -0 v 0 sec |[C o r r - - 1 i
Posttive Rate of Change | 0 3 0 sec | — — — — — 1 =
Single Harmonic 1 % |1 sec [ o r - — = 1 e
Total Harmonic Distortion | 1 % 1 sec | - r — — — 1 L
Sag 50 [% r r C C N r 1 L
Swell 10 _[% o r r r » C 1 C
I Show Cnanne[Treel Hide Tree | Show Primary Units I SavelClose
)
Main Menu Corfig Edt

Figure 3 Configuration file screen, Vac channel.

The module’s scaling must also be adjusted for this application. This example assumes a 13kV generator with a
full scale on the secondary of 500Vac and a nominal value of 240Vac.

Module Name: 401016 DC

Full Scale (Secondary): Boo v

The full scale value for the DC Module is determined
by scaling resistors attached to the module.

Units
Equivalent Primary Value: | 13 | KV .Ll Nominal Secondary Value: I 240 v

oK Cancel |

Figure 4 Scaling configuration screen, Vac channel.
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After configuring the channels, the user should then calibrate them.

Open TESLA Control Panel and then open the Utilities section, as shown below.

¢ TESLA Control Panel - [Main Menu] =) ]
File View Help

TESLA Control Panel ~Select ED
ecords

Treds TESLA 4000 CS ~] [ oscomect |
Continuous Recording
Events .

I £t
i Main Menu

TESLA Control Panel v2.2 [Current IED: TESLA 4000 CS Connected

Figure 5 TESLA Control Panel Main Menu.

Clicking on the Utilities section brings up a password prompt, which requires either the Change or Service
password in order to be able to change the parameters for the calibration of the Analog Input channels. If the
passwords have not been changed then the user can use either the password “change” or “service”.

M, TESLA Control Panel - [Main Menu] Vo - . = X
File View Help
TESLA Control Panel e
Records
Trends T |
SLA 4000 CS - onnect
Contiusous Recordng = 5
Everts Edi
Metering ot
Uities #
Corfiguration AN
Enter Password =)
Enter the VIEW, CHANGE o SERVICE level password
=]
Main Menu
TESLA Control Panel v2.2 3 Connected

Figure 6 Password prompt in Utilities section.
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On the Utilities screen, click the Analog Input Calibration tab to find the section where the channels will be
calibrated for correct metering and usage.

e TESLA Control Panel - {Utilities] 0" & - — = —_ - e
File Help
Hodel. 4000
Serial Number:  TESLA-4000-090911-03
Unit ID: | [TESLA 4000 CS

ED Firmware Version: v1.5

Required Settings Version: 403

Communication Version: 403
SystemFrequency: 60 Hz

Station Name: | Customer Support
Statontumper: [1
Location: [ Scurfied

14 <] > [>T\ Unit Identification _Commnicaion J\ Recording J\ Tme A Analog Input Caltration |\ Nosfy /.
| Safe Shutdown.

Main Menu |

TESLA Control Panel v2.2 Current IED: TESLA 4000 CS [Connected

Figure 7 Analog Input Calibration tab.

Once in the Analog Input Calibration screen, the user will be shown the channels that are currently configured in
the TESLA. Each channel must be calibrated in order to measure correctly. The DC channels will require two
calibration points, as shown below.

File Help
~Analog Input Calibrati
| First Calibration Point for DC———
Chan Name Point 1 Point 2 ~ .
Abolcd Stnes
Ch2 NewElement.DC 20 mA
Ch3 NewElement.Vac 751025
Ché4 Undefined
chs Undefined Calibrate Point 1
Ché Undefined
ch7 Undefined - Second Calibration Point for DC
Chg Undefined y .
cns Undefined Afpsed gt
Ch10 Undefined 4 mA
Ch 11 Undefined
ch12 Undefined 0 il
Ch13 Undefined Calibrate Point 2
Ch14 Undefined
Ch 1S Undefined
Ch 16 Undefined
Ch17 Undefined
Ch18 Undefined
Ch 19 Undefined
Ch20 Undefined
Ch21 Undefined
Ch22 Undefined
Ch23 Undefined
Ch24 Undefined
Ch25 Undefined
Ch26 Undefined
Ch27 Undefined v
[ 4] >[I\ Unaidensicason A C icaion )\ Recording h_Time \ Analog Input Calibration £ Nosfy /
I Safe Shutdown...
v e | B | s |

Figure 8 Calibration Screen, DC channel.
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The remaining Vac channel for generator’s neutral will require an AC input of 240Vac, according to the example
being described.

Figure 9 Calibration Screen, Vac Channel.

Our DC module is now configured and calibrated to monitor generator performance.

The specifications and product information contained in this document are subject to change without notice.
In case of inconsistencies between documents, the version at www.erlphase.com will be considered correct. (D04042 R0O1)

File Help
~ Analog Input
- Calibrate AC channel
Chan [ Name | Offset | Gain e
chi NewElement DC Sppsed Signat
Ch2 NewElement.DC 240 Vrms
2410400706
Ch4 Undefined
Chs Undefined Calibrate Offset and Gain I
ché Undefined
Ch7 Undefined
Ch8 Undefined
Chg Undefined
Ch 10 Undefined
Ch11 Undefined
ch12 Undefined
Ch13 Undefined
Ch14 Undefined
Ch 15 Undefined
Ch16é Undefined
Ch17 Undefined
Ch18 Undefined
Ch 19 Undefined
Ch20 Undefined
Ch21 Undefined
Ch22 Undefined
Ch23 Undefined
Ch24 Undefined
Ch25 Undefined
ch26 Undefined
Ch27 Undefined
1] 4] » [ ]\ Uni Idensicason Communicaton A Recording A Time A Analog Input Calibration A Nosfy
| Safe Shutdown... Save Close
Main Menu | Config Mgr Utities |
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