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WARNING!

To avoid the risk of electric shock and fire, the following safety instructions must be
observed and the guidelines followed.

The specifications must not be exceeded, and the device must only be applied as
described in the following.

Prior to the installation and commissioning of the unit, the installation guide must be
GENERAL examined carefully.

If the equipment is used in a manner not specified by the manufacturer, the protection
provided by the equipment may be impaired.

AVERTISSEMENT!

Pour éviter tout risque de choc électrique et d'incendie, les consignes de sécurité de ce
manuel doivent étre observées, et les instructions suivies.

Les spécifications ne doivent pas étre dépassées, et I'unité ne doit étre appliquée que
comme décrit dans le texte suivant.

Ce manuel doit étre examiné avec soin, avant l'installation et la mise en service de
GENERAL l'unité.

Si I'équipement est utilisé d'une maniere non spécifiée par le fabricant, la protection
assureée par I'équipement peut étre altérée.

WARNING!

Installation may only be carried out by electrically skilled and instructed personnel in
accordance with national leg-isolation, including the relevant standards.

All technical data on the instrument is to be observed.
Changes to the design and modifications to the equipment are not permitted.

The equipment shall only be operated as intended and only in undamaged and perfect

condition.
INSTALLATION o ) ) _ _ ) )
Sufficient segregation must exist between different cables and wires carrying different

types of signal or power and all other circuits.

All wires must be terminated, complete with crimping lugs. Unused cores should be
terminated to the earth bus bar.

AVERTISSEMENT!

L’installation ne peut étre effectuée que par un électricien qualifié, conformément a la
Iégislation nationale, y compris les normes pertinentes.

Toutes les données techniques sur l'instrument doivent étre observées.
Modifications de I'équipement ne sont pas autorisés.

L'équipement ne doit étre utilisé comme prévu par le fabriquant et uniguement si il est
en parfait état.

INSTALLATION Une séparation suffisante doit exister entre les différents cables et les fils transportant

différents types de signaux ou de puissance et tous les autres circuits.

Tous les fils doivent étre terminés, avec pattes de sertissage. Les noyaux non-utilisés
doivent étre terminés au jeu de barres de la terre.
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Power Analyzer Card for VSD Power Monitoring Section 1: Description

Section 1: Description

This manual provides information about Power Analyzer Card (previously known as Switchboard Card), and
instructions to setup and configure this card with an INSTRUCT ESP Intelligent Controller (previously known
as Instruct Controller), for electrical power monitoring of a Variable Speed Drive (VSD) driven system.

1.1 DOCUMENT SCOPE

This document describes:

Theory of Operation

VSD Power Monitoring Component List
Power Analyzer Card Wring and Setup
Power Analyzer Card Configuration

1.2 POWER ANALYZER CARD PICTURE

Refer to Figure 1-1, the pictures of a Power Analyzer Card.

Figure 1-1: Power Analyzer Card
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Section 2: Theory of Operations

Support for INSTRUCT ESP Intelligent Controller dual Power Analyzer Card was added from firmware
version v2.122r005. With this upgrade, two Power Analyzer Cards can be simultaneously installed into the
controller, at slot A and slot B respectively. In a VSD driven system, the controller can be configured to
monitor VSD input, VSD output and/or motor side electrical power. In addition to Power Analyzer Card, other
components such as the external PTs, CTs, burden modules and Power Analyzer 5kV Voltage Sensor would
also be required depending on the use cases.

2.1 POWER ANALYZER CARD PINOUT
X —

Contactor -COM

Relay 1 -NO
Relay 1 -NC
Relay 1- COM

Relay 2 -NO
Relay 2 -NC
Relay 2 - COM

BSM Reset 11 | RXTX1
RXTX2 13 | RXTX3
No Connect | 14 | 15 | 3.3V
BSM Rotation | 16 | 17 | BSM Frequency
No Connect | 18 | 19 | No Connect
GND | 20 | 21 | 24V

© ® N|lo o blw N =
)

Analog In + | 22 | 23 | Analog In -
Analog Out | 24 | 25 | Analog COM

No Connect | 26 | 27 | Digital PWR
Digital In 1 | 28 | 29 | Digital In 2
Digital In 3 | 30 | 31 | Digital In 4

32 |CT-A

33 |CT-B

34 |CT-C

35 |CT - Ref
36 | CT - Shield

37| PT-A
38| PT-B
39| PT-C
40| PT-N

Figure 2-1: Power Analyzer Card Pinout

2.2 VOLTAGE INPUT

The Power Analyzer Card contains three AC potential transformer (PT) voltage inputs for the purpose of
measuring and monitoring 3 phase voltages. The monitored parameters are:

Table 2-1: Voltage Input Parameters

Parameter Operation

Monitor condition where voltage exceeds a specified maximum value. The three
Overvolts phase RMS average or each individual phase RMS voltage is monitored for
overload. Used to protect a system from voltage surges.
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Power Analyzer Card for VSD Power Monitoring Section 2: Theory of Operations

Monitor condition where voltage drops below a specified minimum value and
apply the deviation to a six-point curve to determine the alarm duration. Used to

Undervolts | protect a system from voltage droops and brown-outs.
The alarm curve is designed to account for the voltage drop during a motor or
system start
Monitor the phase voltage sequence A-B-C.
ﬂ Note
Rotation The detection of rotation change will not work if the cable phases were
reversed beyond the PT or CT sensing connections.
Rotation can be detected from either the current or voltage and thus appears in
both the Load and Volts screens.
Monitor condition where voltage A-B-C magnitude are no-longer matched and
apply the deviation to a six-point curve to determine the alarm duration. The three
phase RMS average is compared to the individual phases to calculate unbalance.
Unbalance | The unbalance is displayed as a percent of line voltage.
The alarm curve is designed to account for the voltage unbalance during a motor
or system start
Low Monitor condition where the frequency drops below a specified minimum value.
Frequency | Used to protect a system from low frequency.
High Monitor condition where the frequency exceeds a specified maximum value.
Frequency | Used to protect a system from high frequency.

The results of these measurements can be combined with the current inputs to determine the system power

and power factor.

The potential transformer (PT) inputs are located on terminals PT-A, PT-B, PT-C and PT-N (PIN 37 - 40) and
operate in a WYE “Y” configuration.

Term Definition
PT-A, B, C PT inputs for phase voltage A, B, C
PT-N The neutral point connection for the three-phase voltage.

The front-end voltage divider circuitry in the Power Analyzer Card converts the 120V to small signals, and
the 3-phase measuring chip on the Power Analyzer Card measured the voltage values.

The PT input voltage is limited, the maximum voltage should be 120VAC. Additional Potential Transformer
should be selected in order to interface to high voltage systems as shown in Figure 2-2.
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POTENTIAL
TRANSFORMERS
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Figure 2-2: PT Connections for PA Card

The PT inputs can be scaled to match external PTs and calibrated to account for transformer tolerance.

2.3 CURRENT INPUT

The Power Analyzer Card contains three AC current transformer (CT) inputs for the purpose of measuring
and monitoring 3 phase currents. A proprietary current transformer burden module is required to connect the
external CT to the Power Analyzer Card. The monitored parameters are:

Table 2-2: Current Input Parameters

Parameter

Operation

Overload

Monitor condition where current exceeds a specified maximum value. The three
phase RMS average or each individual phase RMS current is monitored for
overload. Used to protect a system from a failing motor or motor cable while still
permitting a motor start.

The overload alarm has a 15 point time curve associated with it. The individual
points in this curve can be edited for special applications.

The set point is typically set to 15% higher than the motor running current.

The alarm appears as OVERLOAD on the display

Underload

Monitor condition where current drops below a specified minimum value. Used to
indicate a motor is not efficiently pumping fluid or has air-locked.

The set point is typically set to 20% below the motor running current.

The alarm appears as UNDERLOAD on the display.

Rotation

This feature is shared with the voltage inputs. Monitoring of rotation can be either
voltage mode or current mode.

ﬂ Note

When the system is stopped the current is zero and therefore rotation
direction cannot be determined using the CT input. If the rotation detection
source is set to CT then the rotation alarm is automatically bypassed
whenever the system is stopped.

The alarm appears as ROTATION on the display.
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Monitor condition where current A-B-C magnitude are no-longer matched. The
three phase RMS average is compared to the individual phases to calculate

unbalance.
Unbalance

The set point is typically set to 20%.
The alarm appears as C_UNBAL on the display

Stall is a condition where the motor stops rotating. The impedance of the power
cables and motor winding create a scenario where the power requirements are
high but this is not a short circuit. The criteria used to define a stall condition must

Stall consider the OVERLOAD current required during a motor start.

The set point must be set less than the name plate motor start amps and is
typically set to three times the motor rated current.

The alarm appears as STALL on the display.

This is a condition where a short circuit occurs. This indicates a serious fault has
occurred in the cable to the motor or within the motor. The criteria used to define

.. | ashort circuit must consider the current used in a STALL condition.
Short Circuit

The set point is typically set to six times the motor rated current.

The alarm appears as SHORT_CCT on the display.

This is the nameplate rating of the maximum continuous motor amps.

Motor Amps
This value is used to calculate STALL and SHORT_CCT.

Monitor condition where the power factor drops below a specified minimum value.
Used to protect a system from low power factor.

ﬂ Note

Power Factor Power Factor can only be determined if both PT and CT are enabled, if one
or both are disabled then the Instruct automatically bypasses the PF alarm.
Power Factor and Power measurement are only correct if the PT and CT
wirings are correct.

The results of these measurements can be combined with the voltage inputs to determine the system power
and power factor.

The CT inputs are located on terminals CT-A, CT-B, CT-C, CT-REF and CT-SHIELD (PIN 32 - 36).

Term Definition

CT-A, B, C | CT inputs for phase current A, B, C

CT-REF Reference signal point for the three-phase current measurement.

CT_SHIELD | A ground shield to protect the current signals from electrical noise.

| Potential Severity: Serious
. Potential Loss: Assets, Information
Warning Hazard Category: Electrical

These inputs are designed for the burden module only. Do not directly connect the CT leads to
the controller.
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The CT inputs can be scaled to match external CTs and calibrated to account for transformer tolerances.

2.4 CT BURDEN MODULE

The CT inputs measure voltage. A burden module is required to convert the current from the CT into a
voltage prior to interfacing to the controller. There exists a unique 1000:1 Burden Module (PN: 100468928,
CT BURDEN MODULE). The current burden module supports only 5A nominal Input current. Appropriate
xxx:5 current transformer need to be selected.

25 CT MODULE

This current transformer needs to be selected according to the current to be measured, three individual xxx:5
Current Transformers should be considered. Refer to Section 3:VSD Power Monitoring Components List for
suggested CTs to be used.

2.6 POWER ANALYZER 5KV VOLTAGE SENSOR

2.6.1 5KV VOLTAGE SENSOR INPUTS

The Power Analyzer 5kV Voltage Sensor contains a 3-phase high voltage input for the purpose of measuring
Motor side high voltages when motor is running or detecting motor rotation while the motor is not powered.
The motor rotation may be the result of well characteristics continuing to flow or fluid in the pipe draining
back into the formation. Depending on the requirement, the controller can be configured to not start the
motor while rotation is present or start only if below a rotation threshold.

The 5kV Voltage Sensor input measures the frequency of the motor rotation and has alarm parameters
associated with the frequency detection setting. There is a configurable time delay that the controller must
wait before starting once the alarm has cleared. This timer will not start during a spin condition and the
controller will remain in the alarm state until the rotation drops below the specified threshold, at which point
the timer will start.

The 5kV Voltage Sensor Input can also detect backspin, which is designed to detect very small signals and
functions with the system off. During system operation, system harmonics can create false triggers on
frequency measurement.

The Power Analyzer 5kV Voltage Sensor contains a DC blocking filter. For applications where a downhole
tool (DHT) is used with an electric submersible pump (ESP), the DC power for the DHT will not affect the
Power Analyzer 5kV Voltage Sensor. The motor rotation signal pass through the DC blocking filter
unaffected.

| Potential Severity: Serious
. Potential Loss: Assets, Personnel
Warning Hazard Category: Electrical, Machinery equipment hand tools

Starting a motor which is spinning in reverse direction creates a very large current in order to stop the
motor, then start the motor in the correct direction. Damage to motor winding may result.

2.6.2 LEG GROUND

The Power Analyzer Card performs leg ground measurement using the 5kV Voltage Sensor. Leg ground
measures the phase-ground voltage and unbalance which indicates insulation degradation and ground fault
problems. A single-phase dead short will show a 100% reading.

The measurements of frequency and voltage can determine motor rotation and line voltage.
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Section 3: VSD Power Monitoring Components List

Depending on the use case, the required components for power monitoring are different.

3.1 VSD INPUT POWER MONITORING

For VSD input power monitoring, three xxx:120V PTs should be used to convert the VSD input voltages to
120VAC output voltages. Refer to Figure 2-2 for PT wiring diagram. Three xxx:5A CTs should be used to
convert the VSD input high current to 5A output. Below is the suggested components list:

Description Manufacturer MPN Quantity

Option 1: 200:5 ratio: 1411-180SHT-201

Option 2: 300:5 ratio: 1411-180SHT-301
Current Transformer Allen-Bradley Option 3: 400:5 ratio: 1411-180SHT-401 3
(XXX:5) Option 4: 600:5 ratio: 1411-180SHT-601

Option 5: 1000:5 ratio: 1411-180SHT-102

Option 6: 2000:5 ratio: 1411-180SHT-202
é‘gg’:‘ggograns'cormer Allen-Bradley 1497A-A1-M6-1-N 3

Option 1: Littelfuse | OKLK.750T or OKLKOOL1.T
PT fuses Option 2: Eaton KTK-R-3/4 or KTK-R-1 3
Option 3: Mersen ATMR3/4 or ATMR1

Power Analyzer Card Sensia 100840440 1
INSTRUCT ESP Sensia 100840400 1
Intelligent Controller
CT 5A Burden Module | Sensia 100468928 1
Power Analyzer 5kV. | g qia 100840441 1 (optional)
Voltage Sensor

Option 1: 101947881: Power Analyzer 5kV
\Plg:,tv:g;eA g:gszgrr giz\r/]al Sensia VoIt_age Sensor Signal Cable, 4m 1 (optional)
Cable Option 2: 101947905: Power Analyzer 5kV

Voltage Sensor Signal Cable, 8m

3.2 VSD OUTPUT POWER MONITORING

To monitor the VSD output (after sinewave filter, before step-up transformer) power monitoring, the same
above PT and CTs mentioned in 3.1 can be used.

ﬂ Note

For VSD output power monitoring, the VSD must be equipped with Sinewave Filter.

3.3 MOTOR SIDE POWER MONITORING

Power Analyzer 5kV Voltage Sensor can be used on the Motor side for the voltage measurement. To
monitor the motor side power, high voltage rating PTs and appropriate rating CTs should be selected.

Description Manufacturer | MPN Quantity
Option 1: 50:5 ratio: 1411-180SHT-500

Current Transformer Allen-Bradley Option 2: 100:5 ratio: 1411-180SHT-101 3

(XXX:5) Option 3: 150:5 ratio: 1411-180SHT-151
Option 4: 200:5 ratio: 1411-180SHT-201

Voltage Transformer TBD TBD 3

PT fuses TBD TBD 3

Power Analyzer Card Sensia 100840440 1
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Section 3: VSD Power Monitoring Components List

Description Manufacturer | MPN Quantity
INSTRUCT ESP Sensia 100840400 1
Intelligent Controller
CT 5A Burden Module | Sensia 100468928 1
Power Analyzer5kV. | o \ia 100840441 1 (optional)
Voltage Sensor
Option 1: 101947881: Power Analyzer 5kV
\Ijg}/tvaer:gzlr)l/sz;r gik\;al Sensia Voltage Sensor Signal Cable, 4m 1 (optional)
ol eg 9 Option 2: 101947905: Power Analyzer 5kV P
Voltage Sensor Signal Cable, 8m

ﬂ Note

There is a known issue that the VSD output harmonics even with a sinewave filter, on the high voltage
side of the step-up transformer are significant enough to cause damage to Potential Transformers.
For this reason, we do not have a recommended MPNSs reliable enough to suggest.

3.4 ORDERABLE KIT PART NUMBERS

Below Kit part numbers exist for easy field ordering:

Sensia PN Description

50376080 INSTRUCT P/Analyzer Upgrade Kit -100A
50376081 INSTRUCT P/Analyzer Upgrade Kit -200A
50376082 INSTRUCT P/Analyzer Upgrade Kit -300A
50376083 INSTRUCT P/Analyzer Upgrade Kit -400A
50376084 INSTRUCT P/Analyzer Upgrade Kit -600A
50376085 INSTRUCT P/Analyzer Upgrade Kit -1000A
50376086 INSTRUCT P/Analyzer Upgrade Kit -2000A

Each kit (PN: 5037608x) contains below parts inside:

Sensia PN Description

100840440 INSTRUCT Power Analyzer Card

100840441 INSTRUCT Power Analyzer 5kV Voltage Sens
101947905 PA 5kV Voltage Sensor Signal Cable, 8m
100468928 INSTRUCT ESP CT Burden Module
0221B00777 MOUNTING BRACKET, CT 180SHT

1411-180SHT-xxx

Current Tranformer,2.5" Inner Dia, xxxx:5
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Section 4: Power Analyzer Card Wiring and Setup

4.1 PTS WIRING DIAGRAM
The PT outputs are connected to the Power Analyzer Card PT inputs, pin 36 through pin 40.

The voltage inputs on the Power Analyzer Card accept 120 volts AC nominal voltage levels for monitoring
the three-phase supply voltages. External potential transformers (PTs) are used to provide voltage level
translation from the high-voltage signals. Three individual PTs are required for full high-speed three-phase
monitoring applicable with both switchboards and VSDs.

The PT secondary windings must be connected to the controller in a Wye configuration with the neutral point
terminated at the instrumentation transformer secondary winding common point.

The connection to the motor cables should be a Delta configuration to allow the controller to read line-to-line
voltages. Refer to the following figure for the normal 3 PT configuration wiring diagram.

The PT ratio must be correctly configured on the Instruct in order to provide the correct scaled voltage.

POTENTIAL
TRANSFORMERS

rjlli_
;HE_ Ve
e |

Figure 4-1: PT Wiring Diagram

4.2 CTS& BURDEN MODULE WIRING DIAGRAM

The Power Analyzer Card interfaces with conventional XXX:5 A current transformers (CTs) using the CT
Burden Module. The CT outputs must be connected to the input terminals of the CT Burden Module. The
measurement connection to the controller is brought back on a low-voltage signal cable. This cable must be
wired to the CT input plug (pins 32-36) of the Power Analyzer Card. The CT ratio must be correctly
configured for the controller readings to be valid.

' | U INS UL W

—— 1C=§12 AWG RED ;
_— I, CT=A
P ! cT-8 cT

) ) _.L CTREF To PA
CURRENT NOTE 1 Il I
TRANSFORMER T-1 BcT-7 BoT-3 l I I
ORMER 1 | 100468928
G R=
crrer| J\ |, A T_:? MO BUS BAR-4 1C-#12 AWG GRN
2 AWG GRN I

,L |
|
GND BUS BAR—T L

Figure 4-2: CT & Burden Module Wiring Diagram
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CT BURDEN MODULE s ;T“‘;EF
5A TYPE GREEN
P/N: 100468928

SN XXXXXXXXX CT-C
WHITE

CT-B
BLACK

- CT-A
sensiaglobal.com SEI'IEHE RED

Figure 4-3: CT burden Module

4.3 POWER ANALYZER 5KV VOLTAGE SENSOR WIRING DIAGRAM

Power Analyzer 5kV Voltage Sensor (P/N100840441, previously known as the Backspin Module) can be
installed in the high-voltage compartment of a Switchboard or step-up transformer output of a VSD system.

The three high voltage inputs cables are connected to the motor leads, and the ground line is connected to
the 'star-point' transformer, switchboard or system ground.

The Power Analyzer 5kV Voltage Sensor is connected to the Power Analyzer Card via the PA 5kV Voltage
Sensor Signal Cable. The Power Analyzer 5kV Voltage Sensor Signal Cable is available in lengths of 4 m
and 8 m. The cable is NOT reversible. The end that connects to the Power Analyzer 5kV Voltage Sensor is
labelled “Sensor” (previously labelled “BSM”), and the end that connects to the Power Analyzer Card (which

has the cable shielding connection) is labelled “PA” (previously labelled “SWB”). Connector pins 10 to 21 of
the Power Analyzer Card are for the Power Analyzer 5kV Voltage Sensor connection.

Figure 4-4: Power Analyzer 5kV Voltage Sensor
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Figure 4-5: Power Analyzer 5kV Voltage Sensor Signal Cable
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Section 5: Power Analyzer Card Configuration

5.1 POWER ANALYZER CARD MENUS

The following menus are available for VSD Power Monitoring when one or two Power Analyzer Cards are
inserted into controller and its RS485 communication port or one of the slots functions is configured to VSD.

Summary
Backspin
Alarms

10

Configure
Expert
Startup Chart

ﬂ Note

The controller begins to support dual Power Analyzer Card from firmware version v2.122r005. Two Power
Analyzer Cards can be installed to controller, at slot A and slot B respectively. The controller can then be
configured for both VSD input and output power monitoring.

NogaA~whE

== Instruct00 ]3‘ @-4‘;. 7 Apr 2022 10:03:40
1.VSD »
2. DHT 4

3. Power Analyzer * SlotA» 1. PT/CT Readings

D

4.10 4 SlotB 2. 5kV Sensor o
5. Data Acquisition* 3. Alarms L) ( %
6. Logs/Trends  * 4.10 G
7. Utilities 4 5. Configure
8. Controller ’ 6. Expert
Motor Amps (A) 7. Startup Chart Motor Temp (°C)
Mode: Off Last Stopped By: PIC1 Az1 Hi Alarm

Motor: Stopped 121d 05:14:31 |

Speed Source: Target Speed Alarms (4) |
Tool: $ VSD COMM

Tool Status:

Trending: Always On $ SWB FREQ LO ALARM

Blocking Starts (MANUAL OFF)

$ SWBVOLTS LOALARM
$ SWB ROTATION ALARM

Figure 5-1: Power Analyzer menu tree

ﬂ Note

If Dual Power Analyzer Cards are used, go to Menu-> Power Analyzer->SlotB for the second Power
Analyzer Card readings.
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5.2 SUMMARY SCREEN

The Power Analyzer Summary screen can be accessed with the navigation sequence Power Analyzer -
Slot A/B & Summary

"E. >PowerAnalyzer> Soth > PT/CT Readings  Instruct00  Xef (@) < 7Apr202210:0417

. Jc o JC » JC » JC v )

Average Voltage (V)  Voltage Imbalance (%)  Voltage AB (V)  Voltage BC (V)  Voltage CA (V)

(T T { AN TR | N TR | W | R

Average Current (A) ~ Current Imbalance (%) ~ Current A(A)  Current B(A)  Current C (A)

T | S | S R

Power (kW)  Frequency (Hz) Power Factor (%) Total Power (kWh)

C
Rotation Direction

Figure 5-2: Summary Screen

5.3 5KV SENSOR SCREEN

The PA 5kV Voltage Sensor menu can be accessed with the navigation sequence Power Analyzer - Slot
A/B 2 5kV Sensor.
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"=_ > Power Analyzer > SlotA > 5kV Sensor Instruct00 ﬁ @o%— 7 Apr 2022 10:15:30
~Backspin
0 c ‘ ABC
0 0
[. ] [ ] Spin Direction
Spin Frequency (Hz)  Ground Imbalance (%)

~Lineto Line - Valid for Balanced Voltages

o J C o J [ o J (C o )

Spin Average Volt. (V)

Voltage AB (V) Voltage BC (V)

Voltage CA (V)

~Line to Ground

Lo J (C o J (o ) C o )

Spin Average Volt. (V)

Voltage AG (V) Voltage BG (V)

Voltage CG (V)

5.4 ALARMS SCREEN

Figure 5-3: 5kV Sensor Screen

The Power Analyzer alarms menu can be accessed with the navigation sequence Power Analyzer - Slot

A/B > Alarms.
'E= > Power Analyzer > SlotA > Alarms Instruct00 $ @ofc- 7 Apr202210:15:47
~Source ~Rotation
I 1 Undervoltage: 900 Log & Stop I Rotation: ACB Log & Stop
2pvervoltage: 1100 Log & Stop Source; [ Voltage | - ]
3voltage Imbalance: 4 Log & Stop —Backspin
ALowFrequency. 65 Log &Stop Backspin Alarm:  [inboth directions |~
S Hi Frequency. 65 Log & Stop Backspin Frequency: 2 Log & Stop
~Load Ground Imbalance: 40 Log & Stop
Underload: 50 Log & Stop
Overload: 100 Log & Stop
Current Imbalance: 20 Log & Stop
Power Factor: 50 Bypass
Stall: 300 Log & Stop
Short Circuit: 600 Log & Stop
~Underload Tracking
Tracking Target (%): |85
Enable Underload Tracking: ||

Figure 5-4: Alarms Screen
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5.5 1/0 SCREEN

The Power Analyzer 10 menu can be accessed with the navigation sequence Power Analyzer 2 Slot A/B
-2 10.

Y=_ . Power Analyzer > SlotA > 10 Instruct00 ]3[ @«’«‘;- 7 Apr 2022 10:15:59
~Contactor
Status
oOno
Contactor. c
[Ceogy
Digital Inputs Analog Inputs
i Ainl 45
Din1 ~ Normal In
Din2 = Normal
Din3 ~ Normal
Dind P Normal
Digital Outputs Analog Ouputs
Status Action Source Aoutl (UA): 0 Remote Input
o{Jno
Doutl NG Off Any Alarms
= y
o{Jno
Dout2 Eggc off Any Alarms

Figure 5-5: 10 Screen

5.6 CONFIGURE SCREEN

The Power Analyzer configuration menu can be accessed with the navigation sequence Power Analyzer 2>
Slot A/B = Configure.

The Power Analyzer Configure screen allows the user to set the PT and CT ratios and motor nameplate
rating. The PT ratio and CT ratio should correspond to the CTs and PTs used in the system.

PT Module and CT module have to be set Enable to get correct power measurement. Three-PT system must
be used for correct power measurement.
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Y=_ > Power Analyzer > SlotA > Configure  Instruct00 @"v 7 Apr 2022 10:16:12
~Ratings: 1 —Voltage Calibration
| PTRatio (value:120): [1000 ) Meter Reading Switchboard
2CT Ratio (value : 5): [200 [l et 0 1
*Motor Nameplate Rating (A): | 10 | Phase BC (V): [U 1
: Phase CA (V): |0 1
~Equipment:
5KV Sensor Installed: | Yes | v l Calibrate Voltage
CT Module: | Enable | | Current Calibration
PT Module: [Enable |-‘ Meter Reading Switchboard
Number of PTs: |3 v Current A (A): |0 0
Current B (A): [0 0
Current C (A): |0 o

| Calibrate Current

Figure 5-6: Configure Screen

The voltage and current inputs are pre-calibrated during the manufacturing process. However, the user can
still recalibrate them according to their own needs to account for instrumentation tolerance.

Potential Severity: Serious
° Potential Loss: Personnel
Warning Hazard Category: Electrical

The calibration procedure involves live measurements on a high voltage system. Only to be performed by
qualified personnel with the appropriate PPE.

ﬂ Note: PT Calibration Procedure

1. Ensure that the PTs are correctly wired to the Power Analyzer Card and that the system voltage is
stable.

2. Measure the voltage with a calibrated voltmeter. Record the values for each

line-line measurement.

Enter the recorded values in the Meter Reading fields.

Press the Calibrate Voltage button.

Confirm that the Power Analyzer Card readings match the entered values, they are shown to the right

akrw

ﬂ Note: CT Calibration Procedure

1. Ensure that the CTs are correctly wired to the CT Burden Module, and the low-voltage cable from the
CT Burden Module is correctly wired to the Power Analyzer Card.

2. Ensure that the load is stable so that the current will not significantly fluctuate during the calibration
process.

INTELLIGENT ACTION



Power Analyzer Card for VSD Power Monitoring Section 5: Power Analyzer Card Configuration

3. Measure the current with a calibrated clamp-on ammeter. Record the values for each phase
measurement.

Enter the recorded values in the Meter Reading fields.

Press the Calibrate Current button.

Confirm that the Power Analyzer Card readings match the entered values, they are shown to the right.

oo s

5.7 EXPERT SCREEN

The start-up chart can be accessed with the navigation sequence Power Analyzer - Slot A/B = Expert.

The Power Analyzer Expert screen allows the user to set the Start Current Capture duration and the
monitoring location for VSD use.

"E_ >Power Analyzer > Sloth > Expert Instruct00 ﬁ @o%. 7 Apr 2022 10:16:25
~Startup Current Capture: ! -VSD
[ ! Capture Duration (s): | 1 } v]]: Used for VSD: | Yes lv

| Monitor Location: Input v

Figure 5-7: Expert Screen

5.8 STARTUP CHART SCREEN

The start-up chart can be accessed with the navigation sequence Power Analyzer - Slot A/B = Startup
Chart.
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7’ Y o N
Z_ >PowerAnalyzer > Sioth >Startup Chart  Instruct00 $@o4;— 7 Apr 2022 10:16:42

e 2 Net | 3% 4%ib Sxic 6va 7w 8 ve
Previous | % Net |

2500 A 2500A 2500 A Current A (A)
Start Current 937.6 (A) rms Current B (A)
Current C (A)

500 A/DIV

500 A/DIV

TNov201611:18:44 500 A/DIV

-2500A -2500A -2500 A 65535 ms

~

Figure 5-8: Startup Chart Screen

Startup Chart can also be viewed through Instruct Data Viewer from an exported H5 file. For details, refer to
Instruct Viewer user manual embedded inside the software.
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Appendix A: Publisher Notes

SUPPORT

For further support, contact LCSsustaining@sensiaglobal.com

DISCLAIMER

Whilst Sensia has taken every care in the preparation of this document, it cannot accept responsibility for
printing errors or omissions and does not warrant that it is correct and comprehensive in every particular.
Equipment supplied should always be operated by persons with an appropriate level of skill and training.

Sensia shall not be liable for incidental or consequential damages resulting from the furnishing, performance
or use of this material.

Sensia pursues a policy of continuous improvement, and information given herein may be updated without
notice. Further, this information is proprietary to Sensia, and must not be disclosed to any third party except
as may be required to operate the equipment supplied in accordance with the purposes for which it was sold
by the persons properly licensed to operate it.

COPYRIGHT NOTICE

Copyright © 2021 Sensia LLC. All rights reserved. This work contains the confidential and proprietary trade
secrets of Sensia LLC and Sensia B.V. (collectively "Sensia") and may not be copied or stored in an
information retrieval system, transferred, used, distributed, translated or retransmitted in any form or by any
means, electronic or mechanical, in whole or in part, without the express written permission of the copyright
owner.

TRADEMARKS & SERVICE MARKS

Sensia, the Sensia logotype, and other words or symbols used to identify the products and services
described herein are either trademarks, trade names, or service marks of Sensia and its licensors or are the
property of their respective owners. These marks may not be copied, imitated, or used, in whole or in part,
without the express prior written permission of Sensia. In addition, covers, page headers, custom graphics,
icons, and other design elements may be service marks, trademarks, and/or trade dress of Sensia and may
not be copied, imitated, or used, in whole or in part, without the express prior written permission of Sensia.
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