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GENERAL

Cooper Power Systems V-GRAPH™
software is an intuitive Microsoft®
Windows® one-line diagram drawing
program for modeling and studying
electrical power systems. It is the
graphical interface to the Power
Verdict™ Series on which you can
display the results of any or all Power
Verdict programs. Its flexibility gives
you the ability to define your own
graphical symbols and display attrib-
utes at any time.

The program'’s features make the task
of drawing one-line diagrams easier.
A typical use would be to edit devices
of a one-line diagram to prepare data
for the next run of a Power Verdict
program, and then display the results.
Entire diagrams or selected portions
can be pasted into Windows word
processing and spreadsheet programs.
This is ideal for producing reports.

OPERATION

You simply draw the one-line and click
on device symbols to enter data.
There is no need to directly access or
navigate layers of database files.
Invoked by a single keystroke, the
program’s help system provides you
with detailed explanations of one-line
drawing techniques and device
parameters. The help system is
context sensitive, which means
messages are queued to correspond
with the active window. This on-line
help also corresponds directly to the
User's Manual.

Bitmapped symbols representing
power system devices may be cus-
tomized to your standards for symbol
shapes. The program can support
device installations to either side of
buses, so a separate symbol is not
required for each orientation. It allows
you to draw uniform or variable
length buses, and to resize drawn
buses. You can set preferences for
automatic device naming, font types
and coloring of buses and devices.
Once installed, devices and labels
may be freely repositioned along the
bus of attachment. Lines can be drawn
with multiple intermediate segments,
which can be individually repositioned.
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Features and Detailed Description

EFFICIENCY FEATURES

The V-GRAPH program contains
many built-in features to maximize
user efficiency. For example, you
may create a library of common
devices (e.g., line codes) to be used
by several circuits.

You can define a subset of buses
or branches for which to display
Power Verdict analysis results. You
may also define an additional subset
of the type of results to display. For
example, of the possible fault current
types you may wish to view only
three-phase fault currents.

Default name prefixes may also be
customized to correspond to compa-
ny standards. This may eliminate the
need to modify names during device
installation.

CUSTOMIZABLE OUTPUT
In addition to allowing clipboard
copying of an entire one-line, the
V-GRAPH program allows you to
specify selected regions of the one-
line to copy. This may be useful if a
particular region of the power system
Is to be summarized in a report.

The optional header of a one-line
diagram printout is user-definable. A
timestamp of printing is also optional.

DATA VERIFICATION

All of the device dialog boxes contain
a validation system. Entered data is
checked against database minimum
and maximum allowed values. The
program also checks for pre-existing
device names and warns of naming
conflicts.

ADVANTAGES

m Centralized access to a common
database greatly facilitates model-
ing and studying electrical power
systems.

® The program takes full advantage
of Windows memory management
capabilities.

= A one-line diagram for use by a
Power Verdict Series program can
be quickly constructed.

= A library of devices can be main-
tained within the program, so you
don't have to reenter the same data.

= One-line diagrams can be pasted
into standard Windows spread
sheet or word processing
applications.

m Extensive context-sensitive on-line
help is available.

= Custom symbols can be created.
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V-CAP bus results in V-GRAPH.
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APPLICATIONS
In addition to serving as an inter-
face to the database, the V-GRAPH
program can also display the
results from all Power Verdict
programs.

= Very large power systems can be
modeled.

= By switching the display mode
from Editing to Analysis any results
associated with bus or branch
devices may be viewed. Results
may be understood more quickly
than by examining large tables of
data.

m Results from Power Verdict pro-
grams can be displayed including
losses, currents, power flows and
voltages (magnitudes and angles).

m Results can also be displayed in
tabular form, similar to those in
spreadsheet programs.

m Study reports can be generated
quickly.

ADDITIONAL FEATURES
Print Preview allows you to view
the appearance of the diagram
before it is printed.

= Print Setup allows you to change
printer connections within the
program.

® [ntuitive toolbars invoke various
drawing modes.

m Auto Save periodically saves the
active one-line diagram.

= An Undo function provides recovery
from accidental deletions.

m The Scrolling and Zoom features
allow you to select portions of the
active one-line diagram to display
in the view window.

OTHER ANALYSIS

PRODUCTS AND SERVICES

V-GRAPH software is part of a

complete distribution analysis package

offered by Cooper Power Systems.

Related products include:

= Power Verdict Series of interactive
software developed by Systems
Engineering to analyze and
troubleshoot utility and industrial
systems.

® Engineering Workshops.

Power System Studies.

= Transient, Harmonic, and Voltage
Flicker Measurements.

m Technical Publications.
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LOAD Class

LOADs are devices with 1 multi-terminal port that most power engineers would consider to be in shunt
with the power delivery system. General PO loads will constitute the majority of these devices for
conventional load flow analyses. However, loads can also be defined as shunt capacitor banks, rotating
machines, and other types of devices commoanly found on the power system. Some applications such
as short circuit analysis may ignore PQ load devices but may include others, such as rotating
machines. A general impedance/admittance matrix model is also provided.

The LOAD-class file is considered to be a fbrany of possible LOAD devices for a circuit. It may contain
descriptions of more devices than are actually being studied in any given circuit. The devices under
consideration are specified in a NETWORK class file (see NETWORK Class). All active devices in the
circuit rmust be listed in the NETWORK class file. Inactive devices may also be included, but only
those listed as active are actually used. The SQOURCE, BRANCH, and LOAD class files are scanned
until the total complement of devices is found.

The record IDs for LOAD records are the actual shunt device (or load) names.

Related Topics:

GEMLOAD
CAPBANK
REACTOR
FILTER
MACHINE

DECT
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Figure 6.
Context sensitive help for load class.
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Transformer code dialog box.

V-PRO® is a registered trademark of Cooper Power Systems, Inc. Cooper Power Systems
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4



et
COOPER

Cooper Power Systems

Technical Services

Electrical Apparatus

V-GRAPH™ The Graphical Database Verdict™
One-line Diagram and Database Program

200-101

GENERAL

Cooper Power Systems V-GRAPH™
software is an intuitive Microsoft®
Windows® one-line diagram drawing
program for modeling and studying
electrical power systems. It is the
graphical interface to the Power
Verdict™ Series on which you can
display the results of any or all Power
Verdict programs. Its flexibility gives
you the ability to define your own
graphical symbols and display attrib-
utes at any time.

The program'’s features make the task
of drawing one-line diagrams easier.
A typical use would be to edit devices
of a one-line diagram to prepare data
for the next run of a Power Verdict
program, and then display the results.
Entire diagrams or selected portions
can be pasted into Windows word
processing and spreadsheet programs.
This is ideal for producing reports.

OPERATION

You simply draw the one-line and click
on device symbols to enter data.
There is no need to directly access or
navigate layers of database files.
Invoked by a single keystroke, the
program’s help system provides you
with detailed explanations of one-line
drawing techniques and device
parameters. The help system is
context sensitive, which means
messages are queued to correspond
with the active window. This on-line
help also corresponds directly to the
User's Manual.

Bitmapped symbols representing
power system devices may be cus-
tomized to your standards for symbol
shapes. The program can support
device installations to either side of
buses, so a separate symbol is not
required for each orientation. It allows
you to draw uniform or variable
length buses, and to resize drawn
buses. You can set preferences for
automatic device naming, font types
and coloring of buses and devices.
Once installed, devices and labels
may be freely repositioned along the
bus of attachment. Lines can be drawn
with multiple intermediate segments,
which can be individually repositioned.

Y-GRAPH One-Line Diagram Program - CA\UWM\YGRAPHWCDEM3.CKT . .
File Edit ¥Yiew Zoom Diagram Tools Options Apps Help
L1 R
HEFIEI NN R E
L]
ELUSS BUS4 EUSS BUSE
BUE1 Bis2 —D-| LoADAE -D'||
. .
SR HFMRT-2 REG2-3 OADES
LINE3-4 LINE4-5 LINES.6
QDS
|4:|+- |—|:|+- |—|:|#|- |—EH'-
LOADS LOADAC LOADEE

(=]

O

I ForHelp, press F1

Figure 1.

V-GRAPH drawing screen.

Generic Load Model

Device Mame: LI]AD X

" Load Connection
@ Bus Connection
} Line-Neutral

> Line-Line

[ # of Phazesz | [ Units — |
1 @ KA
® 3 ) MVA

| Edit Terminals...

 Type of Load

® (P.0)

2 [S.PF)
) [¥A connected, PF]

() (watthours [wh). PF)

| Active Daily Load Curve._.

| Active Seasonal Load Curve...

Name of Aszociated

Daily Curve: |DEFAULT | E |Huurly |£I
Mame of Associated
Seasonal Curve: |DEFAU|—T | E |ﬂuarter|_v |£|

Load Model:

|2_] Constant P and Q. regardless of voltage. |£I
r(P.4] [5.PF) [¥A connected) [wh.PF)
P: [450.  |[[s: [0 | ||vA conn.: [0 ||| Wh [o. |
0: [225. ||| eF:[0. | || P |0 ||| BF- [o. |
THOTE:

Power Factor convention: + for Lagging, - for Leading

Cancel

Figure 2.
Load dialog box.

February 1995 = New Issue « © 1995 Cooper Power Systems, Inc.

Pvimbad in 11



Features and Detailed Description

EFFICIENCY FEATURES

The V-GRAPH program contains
many built-in features to maximize
user efficiency. For example, you
may create a library of common
devices (e.g., line codes) to be used
by several circuits.

You can define a subset of buses
or branches for which to display
Power Verdict analysis results. You
may also define an additional subset
of the type of results to display. For
example, of the possible fault current
types you may wish to view only
three-phase fault currents.

Default name prefixes may also be
customized to correspond to compa-
ny standards. This may eliminate the
need to modify names during device
installation.

CUSTOMIZABLE OUTPUT
In addition to allowing clipboard
copying of an entire one-line, the
V-GRAPH program allows you to
specify selected regions of the one-
line to copy. This may be useful if a
particular region of the power system
Is to be summarized in a report.

The optional header of a one-line
diagram printout is user-definable. A
timestamp of printing is also optional.

DATA VERIFICATION

All of the device dialog boxes contain
a validation system. Entered data is
checked against database minimum
and maximum allowed values. The
program also checks for pre-existing
device names and warns of naming
conflicts.

ADVANTAGES

m Centralized access to a common
database greatly facilitates model-
ing and studying electrical power
systems.

® The program takes full advantage
of Windows memory management
capabilities.

= A one-line diagram for use by a
Power Verdict Series program can
be quickly constructed.

= A library of devices can be main-
tained within the program, so you
don't have to reenter the same data.

= One-line diagrams can be pasted
into standard Windows spread
sheet or word processing
applications.

m Extensive context-sensitive on-line
help is available.

= Custom symbols can be created.

=| V-CAP — CAUWMWGRAPHWCDEM3.CKT 11
Circuit Edit Solve Capacitor Applications Display Help
— - A PF = +B.862
Voltage (120 V) Voltage Profile T~ 5 pr - +isse
—— C PF = +@.883
140.088 _
130.00 ]
120.00 ] | I R
110.08 _]
100.088 |
1 I 1
BUS1 BUS4 BUSH
BUS?
BUS3
Figure 3.
V-CAP analysis using V-GRAPH circuit.
=| V-GRAPH One-Line Diagram Program - CAUWMWYGRAPHWCDEM3.CKT [=]~
File Edit Yiew Zoom Diagram Tools Options Apps Help
ClEE2] mmm] ]
7ozEY, 19° TIOEY, -25°
3ph fit: Iph fit:
MinCur  0A4 MinCur  OA
EUS4 BUSS ELISE
BUS1 BUS2 BUSS LOADAE
X
" -TH
SRC1 HFMR1-2 REG2-3 'D'| LOADS,
S \§ LIME3-4 LINE4-5 LIMES-E
z oy
-D-||- i |- |
LOADS LOAD4C LOADS L OADER
7421 Y, 19" 7iTEY, -32°
3ph it 3ph it
Mlin Cur O A Min Cur 0OA
ForHelp, press F1

Figure 4.
V-CAP bus results in V-GRAPH.




200-101

APPLICATIONS
In addition to serving as an inter-
face to the database, the V-GRAPH
program can also display the
results from all Power Verdict
programs.

= Very large power systems can be
modeled.

= By switching the display mode
from Editing to Analysis any results
associated with bus or branch
devices may be viewed. Results
may be understood more quickly
than by examining large tables of
data.

m Results from Power Verdict pro-
grams can be displayed including
losses, currents, power flows and
voltages (magnitudes and angles).

m Results can also be displayed in
tabular form, similar to those in
spreadsheet programs.

m Study reports can be generated
quickly.

ADDITIONAL FEATURES
Print Preview allows you to view
the appearance of the diagram
before it is printed.

= Print Setup allows you to change
printer connections within the
program.

® [ntuitive toolbars invoke various
drawing modes.

m Auto Save periodically saves the
active one-line diagram.

= An Undo function provides recovery
from accidental deletions.

m The Scrolling and Zoom features
allow you to select portions of the
active one-line diagram to display
in the view window.

OTHER ANALYSIS

PRODUCTS AND SERVICES

V-GRAPH software is part of a

complete distribution analysis package

offered by Cooper Power Systems.

Related products include:

= Power Verdict Series of interactive
software developed by Systems
Engineering to analyze and
troubleshoot utility and industrial
systems.

® Engineering Workshops.

Power System Studies.

= Transient, Harmonic, and Voltage
Flicker Measurements.

m Technical Publications.

Daily Load Curve DEFAULT

Multiplier
1]
12008 2004 4004 6004 2004 1000h 12000 200F  400F  600F  200F 10:00F
100s  300h  500n  TOO0A  900n 11004 1O0F 3000 5000 TOOR 9000 11:00F
Multiplier PF
Multiplier: I:l

Power Factor: D

| Modify Selected Points I

[ Automatic Downfill
[ Automatic Graph Updates

A. 88
A.88
A.88
a.8@
a.8a8
A.8a8
A.88
a.8a
a.8a8
a.8a8
A.8a8
a.8a
a.8a8
A.8a8

| Redraw Graph I

Figure 5.
Load curve editing.

= ¥-GRAPH User's Manual -
File Edit Bookmark Help
Qontenlsl Search I Back I History I £ I >

LOAD Class

LOADs are devices with 1 multi-terminal port that most power engineers would consider to be in shunt
with the power delivery system. General PO loads will constitute the majority of these devices for
conventional load flow analyses. However, loads can also be defined as shunt capacitor banks, rotating
machines, and other types of devices commoanly found on the power system. Some applications such
as short circuit analysis may ignore PQ load devices but may include others, such as rotating
machines. A general impedance/admittance matrix model is also provided.

The LOAD-class file is considered to be a fbrany of possible LOAD devices for a circuit. It may contain
descriptions of more devices than are actually being studied in any given circuit. The devices under
consideration are specified in a NETWORK class file (see NETWORK Class). All active devices in the
circuit rmust be listed in the NETWORK class file. Inactive devices may also be included, but only
those listed as active are actually used. The SQOURCE, BRANCH, and LOAD class files are scanned
until the total complement of devices is found.

The record IDs for LOAD records are the actual shunt device (or load) names.

Related Topics:

GEMLOAD
CAPBANK
REACTOR
FILTER
MACHINE

DECT

]

Figure 6.
Context sensitive help for load class.

w



V-GRAPH™ The Graphical Database Verdict™ One-line Diagram and Quality from
Database Program Cooper Industries

=] V-GRAPH One Line Diagram Program - CAUWMWGRAPHWCDEM3.CKT [=[=] Other software in the Power Verdict
File Edit Yiew Zoom Diagram Tools Options Apps Help Series includes:

D]=]=]&] (mm]=] =] = V-CAP™, The Circuit Analysis

Verdict™, regulator and capacitor

BUS4 BUSS BUSE application program. ]
= V-PRO®, The Protection Verdict™,

graphics-oriented overcurrent
_D'l" _D'l" protection coordination program.
LOADEA, = VV-NET™, The Network Fault
Verdict™, for complete fault analysis.
= V-FLOW™, The Power Flow
Verdict™, for utility and industrial
LINE4-5 LINES-5 system network or radial power

s i, flows.

= VV-HARM™, The Harmonics
—D—|I- —D—|I- —D'l" Verdict™, to calculate harmonic
levels that replicate field tests and
HoDsC LOADS LOADEE measurements

LOADSE

For more information contact your
Cooper Power Systems representatives
or:

Systems Engineering Group

For Help, press F1 Thomas A. Edison Technical Center
11131 Adams Rd., P. O. Box 100
Figure 7. Franksville, Wl 53126-0100
V-GRAPH scaling. (414) 835-2921

(414) 835-1544 (Fax)

2- and 3- Winding Transformer

E:::g? Primary Secondary Tertiary
Volage ()
Impedance (%) |[0.7 | |7 I E
Wdg Conn: | @ Wye O Delta ® wWye O Delta ) Wye ® Delta
Heutral Impedance [ohms): |l]. | |l]. | |l]. | |l]. | |—1. | |l]_ |
o vy
TE¥Y. kva Type Mo Load L
7 Line-Neutral Exciting Current at 100% Voltage: -4 [\:att';; =
@ Line-Line Exciting Current at 110% Yoltage: 4 Load Loss

[wattz]:
 # kWA Ratings ['Slant’ Ratings] — |

®1 O2 O O4 o5 |Eunling Types ¥ector_ . I

Number of . . f A
Tap Ratings: 1 | Primary kVA Ratings... I[cnlrespnndlng to cooling types)

| Tap Ratings ¥ector__. I |Secundaly kWA Ratings__. I [impedances assumed
- - on 1st kWA base given)
| Tertiary k¥A Ratings... I ance

Figure 8.

Transformer code dialog box.

V-PRO® is a registered trademark of Cooper Power Systems, Inc. Cooper Power Systems
Microsoft® and Windows® are registered trademarks of Microsoft Corporation.

All other ™ products are trademarks of Cooper Power Systems, Inc. P.O. Box 1640, Waukesha, WI 53187

4



