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Dynamic Calculator in openPDC and openPG

The Dynamic Calculator is an action adapter that can be used to create a calculated signal value.
This calculated value is computed at the rate which is configurable and typically the rate of the
incoming signals. It’s not recommend that this adapter not be used for signals that span large
difference in periodicity (e.g., a 4-second down-sampled value with 60 sample-per-second phasor
data.)

The purpose of this action adapter is to compute a value that can be used in near-real time
processes prior to data archival or other phasor data processing. The figure below shows how
the dynamic calculator works for an example of three input values, or signals.
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Dynamic Calculator Conceptual Data Flow

The Dynamic Calculator is configured through the “Manage Action Adapters” configuration
screen where the “mathematical expression” is entered. This expression can include
trigonometric and other functions as shown on page 16.
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A description of how to use the Dynamic Calculator is provided through two examples, (1) The
simple example of multiplying a signal by a scalar and (2) a more involved example of adding two
phasors (in polar form) and returning a polar result.

Example 1 — Multiply a Voltage by v3

This is a simple mathematical function to demonstrate in detail how to set up a Dynamic
Calculator as show by the data flow diagram below.

The input signal is shown below as referenced by the “Measurement Key” which is the preferred
manner to reference a signal for this adapter. However, point tag or point GUID can both be
used as well.

Measurement
PPA:7

= PPA7

F(x) = x * sqrt(3)

“._ Dynamic Calculator

Assign to
Output

e

PPA:68 = F(x)

Example 1 — Data Flow

In general, the steps for configuration of the Dynamic Calculator are:

1. Create the output signal that will receive the results of this calculation (e.g., PPA:68)

2. Find the designed input signals (e.g., PPA:7)
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3. Create the Action Adapter and build the mathematical expression in the connection
string for this adapter. This expression can consist of standard operators, parenthesis,
and functions as listed on Page 16.

Step 1 — Using the Manage — Measurements screen, create a new signal which will receive the
results of the calculation. The Point Tag should be descriptive of this signal. Note that Internal
and Enabled are both checked.

s openPDC Manager

Home Monitoring Devices Adapters Manage

Bl
Point Tag* sELEY.S000VLL Device | Seiect Device -
Signal Reference ™ us| By, S000vLL Measurement Type | Calculsted Value .
Anemate Tag Historian | BPA -

Description  Chynamic Castulstar Example 1
Acder” . 4 Intemal Subsiribed | Enabled
Multipfer® y Measurement GUID achcibd-cbi0-22e7-a7ic-Jeb6 10556125

#H peete @ Cear [ Save

Seasghn Show A I

The “Measurement Key” for this new output signal is created by the openPDC. Go to menu
Monitoring — Device Measurement to find the Measurement Key — e.g., PPA-68.

@ openPDC Manager

Home Monitoring Devices  Adapters Manage

Real-time Device Measurements

Display Settings Refresh Interval: 1 sec Last Refresh: 19:19:08.986

4 DIRECT COMNECTED Devices Connected Directly
4 SHELBY Shelby IEEE 1344-1995 ABB-521 Edit
PPA4 Shelby ABB- equency Delta (dF./dt) 19:19:08.966 -1.66
PPA:3 Shelby ABB-. Digital Value 1 19:19:08.966 1]
PPA:Z Shelby ABB-521 Frequency 19:19:08.966 59.97 Hz
. 5215 ; it
BPAE i;: bey ABB-521 500 kV Bus 1 Positive Sequence Voltage Phase 10:19:08.966 108.067 Degrees
. RITE) . B
PRAG i;: bey ABB-521 500 k¥ Bus 2 Positive Sequence Voltage Phase 19:19:08.966 108,04 Degrees
PPAILD Shelby ABB-521 Cordova Positive Sequence Current Phase Angle  19:19:08.966 61.705 Degrees
PPAI1Z Shelby ABB-521 Dell Positive Sequence Current Phase Angle 19:19:08.966 -108.627 Degrees
BPA-LL i;: bey ABB-521 Lagoon Creek Positive Sequence Current Phase 10:10:08.966 157.644 Degress
' X 5 ; itin
BPAS Shel b}f ABB-521 500 kV Bus 1 Positive Sequence Voltage 10:10:08.066 390972.006 Valts
Magnitude
. 5215 ; 2 Positiy
BPAT Shel b}, ABB-521 500 kV Bus 2 Positive Sequence Voltage 10:19:08.966 298967.459 Valts
Magnitude
PPA:S Shelby ABB-521 Cordova Positive Sequence Current Magnitude 19:19:08.966 238.728 Amps
PPAZLL Shelby ABB-321 Dell Positive Sequence Current Magnitude 19:19:08.966 517.65 Amps
PPAL2 Shel b},' ABB-521 Lagoon Creek Positive Sequence Current 10:10:08.966 210.853 Amps
Magnitude
PPAZL Shelby ABB-521 Status Flags 19:19:08.966 8228
e CALCULATED Calculated Measurements Edit
PPAEE Dynamic Calculator Example 1 19:19:08.982 517826.844
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Step 2 - Find the Measurement Key or Point Tag of the input signal to be used in the calculation
by browsing through PDC measurements. e.g., The Measurement Key is PPA:7 as shown below.

# openPDC Manager

Home Moni ces Adapters Manage
Display Settings Refresh Interval: 1 sec Last Refresh: 18:47:26.367
- DIRECT CONMNECTED Devices Connected Directly
4 SHELBY Shelby IEEE 1344-1995 ABB-521 Edit
PPA Shelby ABB-521 Frequency Delta {dF/dt) 18:47:26.333 -0.26
PPAZ Shelby ABB-521 Digital Value 1 18:47:26.333 o
FRAZ shelby ABB-321 Freguency 18:47:26.333 59.964 Hz
. X 5 / iti
PPAE i;:be} ABB-521 500 kV Bus 1 Positive Seguence Voltage Phase 18:47:26.333 _87.63 Degrees
. 5215 ; 2 Positi
BpAE il’;egbe} ABB-521 500 kV Bus 2 Positive Sequence Voltage Phase 18:47:26.333 _87.603 Degrees
PPA:1D Shelby ABB-521 Cordova Positive Sequence Current Phase Angle 18:47:26.333 84.538 Degrees
PPA:1Z Shelby ABB-521 Dell Positive Sequence Current Phase Angle 18:47:26.333 -85.968 Degrees
PPAL4 i:beyABS-SZI Lagoon Creek Positive Sequence Current Phase 18:47:26.333 136.748 Degrees
. X 3 / iti
PPAS Shelby ABB-521 500 kV Bus 1 Positive Sequence Voltage 18:47:26.333 299426.75 Volts
Magnitude
. X 5 / 2 iti
PPAT Shelby ABB-521 500 kV Bus 2 Positive Sequence Voltage 18:47:26.333 298420.281 Volts
Magnitude
PPA:G Shelby ABB-521 Cordova Positive Sequence Current Magnitude 18:47:26.333 226.982 Amps
PPAIL shelby ABB-521 Dell Positive Sequence Current Magnitude 18:47:26.333 500.011 Amps
PPAL3 Shelby ABB-521 Lagoon Creek Positive Sequence Current 18:47:26.333 216.451 Amps
Magnitude
PPAIL Shelby ABB-521 Status Flags 18:47:26.333 8228

Step 3 — Create Dynamic Calculator in menu Adapters - Action Adapters by dropping down to
“Dynamic Calculation” under “Type” as shown below and entering in a unique name for this
action adapter, e.g., “DCExamplel”.

® openPDC Manager

Home Monitoring Devices Adapters Manage

Manage Action Adapters
Name* DCExamplel Load Order*
Adapter Type
Search Directory  c\program files\openpdc _:ﬂf

Type |lymamic Calculator: Performs arithmetic operations on multiple input signals. = |
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Step 4 — Enter the required the connection string parameters, including the mathematical
expression.

All the required parameters for the connection string are shown in red in the parameters list
dialog box as shown in the figure below. These required parameters are:

e VariablelList

e ExpressionText

e QutputMeasurements
e FramesPerSecond

e LagTime

e LeadTime

VariablelList: First assign the input signal (PPA:7) to an arbitrary variable name, e.g., “x”. (The
parameters in red in the parameters drop down are required and missing. The ones in bold have
been set to values other than the default value.)

Connection String

Parameters | - oo . Value  y = ppa7
e
Imports ’
Connection 5ting  yariableList={x = PPA:T) -~

Note: This step is required when using the Point Tag or GUID to assign a value to the variable. As
seen below, Measurement Keys can be used directly in the calculation expression without an
assignment to a variable.

ExpressionTest: Enter the f(x), in this case “x” times the square root of three. While value could

have been entered as a constant (1.732), the SQRT function was applied.

This expression could also have been entered as “PPA:7*SQRT(3)” without the definition of “x”.
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Cennection String

Parameters ExpressionText - Value y = sqri(3)
| Default |
Variablelist E—
Imports -
Connection 5iing  variablelist={x = PPA:T}ExpressionText=x * sqri(3); =

OutputMeasurements: Assign the created signal with Measurement Key = PPA:68 to the output.
FramesPerSecond: 30 — The calculation periodicity.

LagTime: 3.0 seconds (Wait for up to 3 seconds for all input variables to be initialized by a signal.
The lag time for this adapter should be set to match other lag times in the system.)

LeadTime: 1.0 seconds (Since the calculation is always performed on signals with matching
timestamps, setting the lead time to a high value allows for large amounts of local clock drift
prior to discarding the calculation based on a bad “future” time. A lead time of 1 second is
shown in this example. It could have been set to 10 seconds.)

This is the completed Dynamic Calculator for Example 1:

@ openPDC Manager e oce: [

Home Monitoring Devices Adapters Manage

Name® pCexamplel Load Order* g
Adapter Type
Search Direckory  ch\program files\cpenpdc '_:_w

Type | Jynamic Calculator: Performs arithmetic operations on multiple input signals. ~ |

Connection String

| Detault |
Imports —

LagTime

Connection 5ting  yariableList=({x = PPA:T}; ExpressionText=x * sqrt(3); FramesPerSecond=30:
LagTime=3; LeadTime=1; QutputMeasurements=PPA:EE

Runtime ID 9| Initialize | [+] Enabled

a Delete S Clear E Save

Click the Initialize button to start the Calculations.
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Dynamic Calculator in the openPDC and openPG

Confirm operation at menu Monitoring — Device Measurement:

GRID
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» openPDC Manager Curer o [N
Home Monitoring Devices Adapters Manage
Display Settings Refresh Interval: 1 sec Last Refresh: 21:05:10.952
B DIRECT CONMNECTED Devices Connected Directly
4 @ SHELBY Shelby IEEE 1344-1995 ABB-521 Edit
PRAM Shelby ABB-521 Frequency Delta (dF/dt) 21:05:10.933 0.31
PPA:3 Shelby ABB-521 Digital Value 1 H 0
PPAZ Shelby ABB-521 Freguency 21:05:10.933 59.968 Hz
! = / iti
BPAE ::egt;y ABB-521 500 kV Bus 1 Positive Sequence Voltage Phase 21:05:10.933 70.871 Degrees
X 5 [ 2 it
PRAE ::egt;y ABB-521 500 kV Bus 2 Positive Seguence Voltage Phase 71:05:10.933 -70.845 Degrees
PPA:10D Shelby ABB-521 Cordova Positive Sequence Current Phase Angle 21:05:10.933 100.457 Degrees
PPALZ Shelby ABB-521 Dell Positive Sequence Current Phase Angle 21:05:10.933 -69.693 Degrees
opala ::egt;y ABB-521 Lagoon Creek Positive Sequence Current Phase 21:05:10.933 119.026 Degrees
! = / iti
BRPAS She bg..' ABB-521 500 kV Bus 1 Positive Seguence Voltage 71:05:10.933 799473.813 Volts
Magnitude
X 5 [ 2 it
BRAT 5he bg..' ABB-521 500 kV Bus 2 Positive Sequence Voltage 71:05:10.933 798476.875 Volts
Magnitude
PPA:S Shelby ABB-521 Cordova Positive Sequence Current Magnitude 21:05:10.933 221.947 Amps
PPAILL Shelby ABB-521 Dell Positive Sequence Current Magnitude 21:05:10.933 489.073 Arnps
oAl She bg..' ABB-521 Lagoon Creek Positive Sequence Current 21:05:10.933 317.363 Amps
Magnitude
PRAI Shelby ABB-521 Status Flags 21:05:10.933 8228
- CALCULATED Calculated Measurements Edit
PRAEE Dynamic Calculator Example 1 21:05:10.948 516977.125
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Example 2 — Addition of Two Phasor Values

This example is more involved. Using two phasor values in polar coordinates it computes a

resulting phasor, also in polar coordinates.

For this example, Measurement Keys are used to refer to signals. This reference can also be the
Point Tag or Point GUID.

The inputs represent four (4) signals:

1. Magnitude and Angle (M1 and Al)
2. Magnitude and Angle (M2 and A2)
To perform this calculation, each phasor is converted to rectangular notation, added, then the

result is converted to polar notation as shown below.

With the limitations of the Dynamic Calculator this requires four instances of the Dynamic
Calculator adapter as represented by each box below.

1. Add X components

2. AddY components

3. Compute magnitude of result

4

Compute angle of result

Add X components Add Y components
X =M1 " cos(Al1) + M2 * cos(A2) Y =M1 *sin(A1) + M2 * sin(A2)

| e

L

Calculate Magnitude Calculate Angle
Magnitude = Sqri( pow(X, 2) + pow(Y,2)) Angle = Atan(Y/X)

This requires

e Identifying four input adapters with Magnitudes and Phase Angles.
e Create two Dynamic Calculator Action Adapters for the X and Y components.

e Create two Dynamic Calculator Action Adapters for the resulting Magnitude and
Phase Angle.
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Step 1 - Identify Input Adapters

& openPDC Manager Curere i [
Home Maonitoring Devices Adapters Manage
Display Settings Refresh Interval: 1 sec Last Refresh: 16:41:38.282
4 DIRECT CONMNECTED Devices Connected Directly
4 QSHELBY Shelby IEEE 1344-1995 ABB-521 Edit
PRA4 Shelby ABB-5321 Frequency Delta (dF/ct) 16:41:38.266 0.38
PPA3 Shelby ABB-521 Digital Value 1 16:41:38.266 ]
PPA:Z Shelby ABB-321 Freguency 16:41:38.266 59.961 Hz
; | g / it
PPA i;;b: ABB-521 500 kV Bus 1 Positive Sequence Veltage Phase 16:41:38.266 7.463 Degrees
; | g / it
BPAE i;;be} ABB-521 500 kV Bus 2 Positive Sequence Veltage Phase 16:41:38.266 7.435 Degrees
PRAZ1D Shelby ABB-321 Cardova Positive Sequence Current Phase Angle 16:41:38.266 164.535 Degrees
PPALZ Shelby ABB-521 Dell Positive Sequence Current Phase Angle 16:41:38.266 -5.96 Degrees
P14 i;zbey ABB-521 Lagoon Creek Positive Sequence Current Phase 16:41:38.266 57.001 Degrees
; | 5 / iitin
PRAS She bgj ABB-521 500 kV Bus 1 Positive Sequence Voltage 16:41:38.266 399337.938 Volts
Magnitude
; | [ ! it
BRAT She bgj ABB-521 500 kV Bus 2 Positive Sequence Voltage 16:41:38.266 798348.75 Volts
Magnitude
PPAD Shelby ABB-521 Cordova Positive Sequence Current Magnitude 16:41:38.266 227.98 Amps
PRALL Shelby ABB-321 Dell Positive Sequence Current Magnitude 16:41:38.266 502.589 Amps
PRAL3 She b:r'.b.BB-521 Lagoon Creek Positive Sequence Current 16:41:38.266 214.831 Amps
Magnitude
PPAL Shelby ABB-521 Status Flags 16:41:38.266 8228

PPA:5 — Bus 1 Magnitude
PPA:6 — Bus 1 Angle
PPA:7 — Bus 2 Magnitude

PPA:8 — Bus 2 Angle

Step 2 — Create an Output for the Dynamic Calculator results in menu Manage - Measurements:

& openPDC Manager Cuers o [

Home Maonitoring Devices Adapters Manage

Paint Tag® REALSUM-X Device |Se ect Device v|
Signal Reference® pEA|SUM-X Measurement Type | Calculated Value = |
Alternate Tag Historian | PPA > |

Description  Dynamic Calculator Example 2 - X component

. )
Adder” g Internal [ Subscribed Enabled
Multiplier* 1 Measurement GUID  61388bb2-8c28-4750-8781-27f295742ddd
x Delete S Clear E Save

| Search || Show All |
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& openPDC Manager

Home Monitoring Devices Adapters Manage

Point Tag* REACTIVESUM-Y Device |Se ect Device v|
Signal Reference* REACTIVESUM-Y Measurement Type | Calculated Value -
Alternate Tag Historian | PPA v|

Description  Dynamic Calculator Example 2 - ¥ compenent

Adder” Internal  [[] Subscribed Enabled
Multiplier* 1 Measurement GUID  6560%ef1-44ea-4321-a53d-cBcIead 208
x Delete ﬂ Clear E Save

| Search || Show All |

& openPDC Manager

Home Monitoring Devices Adapters Manage

Paint Tag* RESULT-MAGNITUDE Device |Se ect Device v|
Signal Reference® RESULT-MAGNITUDE Measurement Type | Calculated Value - |
Alternate Tag Historian | PPA v|

Description  Dynamic Calculator Example 2 - Magnitude

Adder® Internal [] Subscribed Enabled
Multiplier® 1 Measurement GUID fb40c3ze-0d1d-4f4f-a64b-TecB800a3d76¢c
9 Delete @ Clear [ Save

| Search || Show All |

& openPDC Manager

Home Maonitoring Devices Adapters Manage

Point Tag® RESULT-ANGLE Device | Select Device -
Signal Reference® eS| T-ANGLE Measurement Type | Calculated Value v|
Alternate Tag Histarian | PPA v|
Description  Dynamic Calculator Example 2 - Angle
Adder® Internal  [C] Subscribed Enabled
Multiplier® 1 Measurement GUID e4e93839-0204-4bef-b53-ee18e2dB5c18
9 Delete @ Clear e Save
| Search || Show All |
D Description 4 Internal Subscribed Enabled
PPATS Dynamic Calculator Example 2 - ¥ component = | =
PPAIT3 Dynamic Calculator Example 2 - X component [+] ] [+]
PPATS Dynamic Calculator Example 2 - Magnitude [+ ] [+
PPATE )

Notice the list of ID’s for each Output. This will be the IDs used to define where the calculated
values will be saved.
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Dynamic Calculator in the openPDC and openPG

Step 3 — Create Dynamic Calculator for X Components

Measurement Measurement Measurement Measurement
PPA:5 PPA:6 PPA:7 PPA:8

B1m = PPA:5 B1a = PPA:6 B2m = PPA:7 B2a = PPA:8

F(B1m, B1a, B2m, B2a) = B1m * cos(B1a) + B2m * cos(B2a)

!
N, .
“._ Dynamic Calculator

Assian (o
Cutput

.-""_

PPA73 = F(B1m, B1a, B2m, B2a)

This is the completed Dynamic Calculator for the X components:

@ openPDC Manager — ...

Home Monitoring Devices Adapters Manage

GRID
PROTECTION
ALLIANCE

Name™ prevample2y Load Order* g
Adapter Type
Search Directory chprogram files\openpdc j

Type | ynamic Calculator: Performs arithmetic operations on multiple input signals. « |

Connection String

TGS ExpressionText _VWalue  Bim *cos(S1a* P/ 180) = B2m *
| Defautt | cos(B2a * I/ 180)
VariableList —
FramesPerSecond -

Connection String  variableList=(B1m = PPA:3; Bla = PPAS; B2m = PPAT; B2a =
PPA:R)ExpressionText=B1m * cos(Bla * PI/ 180) + B2m * cos{B2a * PL/
18-}):FramesPerSc—cord=30:LagT'mE=|3:LeadT'me=‘_;OL.tpL.tl\-ieasu’ements=PPA:
73;WaitHandleReleaseMame=E2X; -

Runtime ID 1-3| Initialize | Enabled

Copyright © GPA, August 2012 Page 11
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There are several things to note:

e The Variablelist has four definitions and is contained in { } brackets in the Connection
Stream. Between each definition is a semi-colon. This is the required syntax.

e The cosine (and sine) function expects the angle to be in radians. This requires the
PI/180 conversion.

e There is a new parameter on the list — WaitHandleReleaseName. The Magnitude and
Angle calculations are dependent on this calculation as well as the Y component
calculation. In order to keep the dependent calculation in sync, the Wait Handle was
created. When this calculation is completed, the dependent calculations are release
to perform their calculations. ‘WaitHandleReleaseName’ is a parameter that is given
a name — any non-standard or un-used name — to notify the dependent calculations.

Click the Initialize button to start the Calculations.

Step 4 — Create Dynamic Calculator for Y Components

Measurement Measurement Measurement Measurement
PPA:5 PPA:6 PPA:7 PPA:8

B1m = PPA:5 B1a = PPA:6 B2m = PPA:7 B2a = PPA:8

F(B1m, B1a, B2m, B2a) = B1m * sin(B1a) + B2m * sin(B2a)

. Dynamic Calculator

e

Assign to
Cutput

.-_:_

PPA:74 = F(B1m, B1a, B2m, B2a)
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Dynamic Calculator in the openPDC and openPG

This is the completed Dynamic

Calculator for the Y components:

@& openPDC Manager

Home Monitoring Devices Adapters Manage

Manage Action Adapters

Adapter Type

Search Directory

Name® pezyamplezy Load Order* g

chprogram files\openpdc _:_\_F

Type

yynamic Calculator: Performs arithmetic operations on multiple input signals. ~ |

Cennection String

Parameters

Connection String

ExpressionText < | _Malue  gim *sin(Bla * PI/180) + B2m *
| Default | sing2a * PL/ 180)
VariableList -

FramesPerSecond -

Wariablelist={B1m = PPA:5; Bla = PPAG; B2m = PPA:T; B2a =
PPA:B);ExpressionText=B1m * sin{Bla * PI/ 180) + BZm * sin{B2a * PI/
180);FramesPerSecond=30,LagTime=3;LeadTime=1:0utputMeasurements=PPA:
T4;WaitHandleReleaseName=E2Y;

Runtime ID 11| Initialize | Enabled
3 pelete @ clear [ save
Click the Initialize button to start the Calculations.
Step 5 - Create Dynamic Calculator for Magnitude Result
Measurement Measurement
PPA:73 PPA:74
.-'///
' x = PPA:73 y = PPA:74

F(x,y) = sart(pow(x, 2) + pow(y, 2))

\\MI:_}ynarmc Calculator

Copyright © GPA, August 2012
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PPA:75 = F(x.y)
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This is the completed Dynamic Calculator for the Magnitude results:

& openPDC Manager

Home Monitoring Devices Adapters Manage

Name® DCexample2Mag Load Order* g
Adapter Type
Search Directory  c\program files\openpdc o]

Type [Jynamic Calculator: Performs arithmetic operations on muitiple input signals. « |

Cennection String

Parameters ExpressionText - | _value sqrt( pow(¥, 2) + pow(Y, 2))
| pefautt |
VariableList -
FramesPerSecond -

Connection 5tring  yariableList={X = PPAI73; ¥ = PPA:74}ExpressionText=sqri( pow(X, 2) + pow(Y,
2));FramesPersecond=30;LagTime=3;Lead Time=L:0utputheasurements=PPA:T
SywaitHandleNames={E2X; E2Y};

Runtime ID 12| Initialize | [¥] Enabled

x Delete

Note: Notice the ‘waitHandleNames’ parameter. This is how the ‘WaitHandleReleaseName’ is
referred to for the required calculations. In usual standard method the required calculation

names are separated by a semicolon and enclosed in { } brackets.
Click the Initialize button to start the Calculations.

Step 6 - Create Dynamic Calculator for Angle Result

s Clear

Measurement Measurement
PPA:73 PPA:74
' x = PPA:73 y = PPA74

F(x,y) = atan(y / x) * 180 / PI

“._Dynamic Calculator

Assign to
Output

e

PPA:76 = F(x.y)
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@& openPDC Manager

Home Monitoring ices Adapters Manage
Manage Action Adapters
Name® pCexample2ang Load Order* o
Adapter Type
Search Directory  c\program files\openpdc _:_w

Type |lynamic Calculator: Performs arithmetic operations on multiple input signals. - |

Cennection String

Parameters ExpressionText - Value
| petaut |
VariableList -
FramesPerSecond -

Connection String  yariablelist=(X = PPA:73; ¥ = PPA74}ExpressionText=atan(y / X} * 180 / =
PL.FramesPerSecond=30;LagTime=3;LeadTime=1;0utputMeasurements=FPA:TE
waitHandleNames={E2X; E2Y};

RuntimeID 13 | Initialize | [¥] Enabled

x Delete s Clear E Save

NOTE: Just as Sin and Cos require radian degrees to properly return values, the aTan returns in
radian and must be converted in order to display degrees.

Click the Initialize button to start the Calculations.

Final Results:

Confirm operation at menu Monitoring — Device Measurement:

® openPDC Manager

Home Monitoring ices Adapters Manage
Real-time Device Measurements
Display Settings Refresh Interval: 1 sec Last Refresh: 18:30:38.985
4 DIRECT CONNECTED Devices Connected Directly
4 ) SHELBY Shelby IEEE 1344-1995 ABB-521 Edit
PPRA4 Shelby ABB-521 Freguency Delta {dF/dt) 18:30:38.966 0.91
PPA:3 Shelby ABB-521 Digital Value 1 18:30:38.966 0
PPAZ shelby ABB-321 Freguency 18:30:38.966 59.973 Hz
; | 5 [ it
PPAE i;:be} ABB-521 500 kV Bus 1 Positive Sequence Veltage Phase 18:30:38.966 179.076 Degrees
; | 5 [ 2 iti
PPAE i;: be}, ABB-521 500 kV Bus 2 Positive Sequence Voltage Phase 18:30:38.966 179.101 Degrees
PPAILD Shelby ABB-521 Cordova Positive Sequence Current Phase Angle 18:30:38.966 -10.328 Degrees
PPA:1Z Shelby ABB-521 Cell Positive Sequence Current Phase Angle 18:30:38.966 179.084 Degrees
PPA1d i;:bey ABB-521 Lagoon Creek Positive Sequence Current Phase 18:30:38.966 130.089 Degrees
; X 5 / it
PPAS Sr‘ebgj ABB-521 500 kV Bus 1 Positive Sequence Veltage 18:30:38.966 299826.281 Volts
Magnitude
; X 5 ; 2 iti
PPAT Sr‘ebgj ABB-521 500 kV Bus 2 Positive Sequence Veltage 18:30:38.966 298812.594 Volts
Magnitude
PPAG Shelby ABB-521 Cordova Positive Sequence Current Magnitude 18:30:38.966 238.979 Amps
PPA1L Shelby ABB-521 Cell Positive Sequence Current Magnitude 18:30:38.966 515.319 Amps
PPAL3 Sr‘eb3_,' ABB-521 Lagoon Creek Positive Sequence Current 18:30:38.966 213.249 Amps
Magnitude
PPA:L Shelby ABB-521 Status Flags 18:30:38.966 8228
4 CALCULATED Calculated Measurements Edit
PPAEE Dynamic Calculator Example 1 18:30:38.984 517558.594
FRAZTE Dynamic Calculator Example 2 - Angle 18:30:38.965 0.801
PPATS Dynamic Calculator Example 2 - Magnitude 18:30:38.984 598266.438
PPAT3 Dynamic Calculator Example 2 - X compenent 18:30:38.984 -598496.563
PPATA Dynamic Calculator Example 2 - ¥ component 18:30:38.984 -10640.735
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Available Functions

This is a listing of the functions available. This comes directly from the .NETv4 Math Class. Many
functions are capable of accepting several number types (overloaded).

e Abs(x) - Returns the absolute value of the specified number, x.

e Acos(x) - Returns the angle whose cosine is x.

e Asin(y) - Returns the angle whose sine is y.

e Atan(z) - Returns the angle whose tangent is z

e Atan2(y, x) - Returns the angle whose tangent is the quotient of y / x
e BigMul(x, y) - Produces the full product of two numbers, x and y.

e Ceiling(x) - Returns the smallest integer value that is greater than or equal to the specified
number, x.

e Cos(a) - Returns the cosine of the specified angle, a.
e Cosh(a) - Returns the hyperbolic cosine of the specified angle, a.

e DivRem(x, y, r) - Calculates the quotient of two specified number, x and y, and also returns
the remainder in an output parameter, r.

e E—Returns the constant e
e  Exp(x) - Returns e raised to the specified power, x.
e Floor(x) - Returns the largest integer less than or equal to the specified number, x.

e IEEERemainder(x, y) - Returns the remainder resulting from the division of a specified
number, x, by another specified number, y.

e Log(x) - Returns the natural (base e) logarithm of a specified number, x.

e Log(x b) - Returns the logarithm of a specified number, x, in a specified base, b.
e Max(x, y) - Returns the larger of two numbers.

e Min(x, y) - Returns the smaller of two numbers.

e PI-Returns the constant

e Pow(x, p) - Returns a specified number, x, raised to the specified power, p.

e Round(x) - Rounds a specified number, x, to the nearest integer value.

e Round(x, d) - Rounds a specified number, x, to a specified number of fractional digits, d.
e Sign(x) - Returns a value indicating the sign of x. [ -1, 0, 1]

e Sin(a) - Returns the sine of the specified angle, a.

e Sinh(a) - Returns the hyperbolic sine of the specified angle, a.

e Sgrt(x) - Returns the square root of a specified number, x.

e Tan(a) - Returns the tangent of the specified angle, a.

e Tanh(a) - Returns the hyperbolic tangent of the specified angle, a.

e Truncate(x) - Returns the integral part of a specified number, x.
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