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TECHNOLOGY AT WORK FOR YOU

Added manufacturer specific selective coordination tables to the PTW library. Allows search for up-
to-down and down-to-up selective coordination pairs. Filter for devices based on voltage, frame
amps, interrupting amps, and selective level.

New Report Viewer user interface and format (.rp2) allows for image insertion along with enhanced
text and picture editing and formatting. The Report Viewer includes saving to .doc, .txt, and .pdf
formats.

Support for larger one-line drawing areas and navigation to sub-drawings and other PTW internal
and external document types.

Nametag and Datablock orientations and default placement relative to the symbol body.

Support the creation of Legend tags (annotated poly-line symbols) on the one-line and report/
display Legends.

Option to report results based on the worst-case scenario in Arc Flash Evaluation. Expanded the
Arc Flash study option dialog for specialized calculation and efficiency.

Option to select user-defined levels of upstream mis-coordination checking in Arc Flash.

Added ability to customize the reporting fields and sorting orders in the Arc Flash spreadsheet
report.

Many additions to the Arc Flash PPE Table and Custom Labels including dynamic pictures for
protection equipments, multiple copies of labels to print for different locations, etc.

Added NESC 2007 standard option for incident energy and flash boundary determination.

New protective devices added and new quick search and query capability. Approximately 1400 new
devices have been added. Also includes Equipment Specific Arc Flash equations.

Ability to specify phase or neutral sensor location and to model differential, directional, summation,
and zone interlock devices within Captor and to shift the TCC accordingly.

Ability to model differential, directional, summation, and zone interlock devices in Arc Flash.

Device and TCC notes area can store links to other documents, including external files.

Ability to plot the entire range of fuse sizes simultaneously. Also added ability to plot Bus Damage
Curve, Capacitor Case Rapture Curve, Reduced Voltage Motor Starting Curve, Motor Asymmetrical
Inrush, Transformer User-Define Inrush Curve/Points, etc.

Improved the multiple protection function interface to verify the functions to be plotted in the same
TCC drawing. This includes the settings from the functions to be displayed in the one-line
Datablock; the functions to be included in Equipment Evaluation; and the function types and sensor
locations.

Variable Frequency Drive (VFD) model as a standard component type in PTW. Includes model
regenerative and bypass modes.

New Thermal equations added to model the ANSI 49 function for SEL 701, 710, 749M for both
Curve and Rating methods. New models added for Merlin Gerin Sepam 20, 40, 80 Series, and
Startco FPU-32 and MPU-32.

TMS has been enhanced and includes the power and capability of the 1*SIM study module to the
extent required for motor starting analysis. Generator machine, exciter, turbine governor models,
and flux induction motor models are added, branch power and current can be plotted in TMS.
Addition of polynomial and damping load model in I*SIM / TMS library. Also includes Variable
Frequency Drive as a new Starter and Controller Model.

Addition of motor starter and controller models, turbine governor model, and wind generator
controllers in I*SIM.

New Excel reports for TMS and [*SIM.

New HIWAVE iterative solution method when Voltage and Current Harmonic sources coexist in the
system.

New Harmonic Source Component Editor subview menu for the VAR Compensator, Generator, and
Schedules.

Resistance adjustment based on the harmonic frequency based on the recommended modeling
concepts in section 10.5 of IEEE Standard 399-1997.

Added Harmonic Models for 6, 12, and 18 Pulse Drives with 0%, 3%, 5%, and 8% Line Reactors in
HI_WAVE section of the PTW library.
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1. Dynamic link on the one-line that will jump to the other end of the connection, or open up
another one-line to continue to an extended or related drawing.
2. Dynamic link from the one-line to user specified components on another one-line.

3. Dynamic link from the one-line to any external documents outside of PTW including *.bmp,

*pdf, *.doc, *.xls, TCC drawings, reports, etc.

Users can specify the one-line drawing to dynamically link to in the “One-Line File” area

and can specify the component in the one-line to focus in on the “Component” area.
Descriptions for the link tags can be entered in the “Text” area.
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ENHANCEMENTS FOR POWER*TOOLS FOR WINDOWS VERSION 6.5

6. Option to rotate nametags and Datablocks on one-line drawings.
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7. Option to specify defaults for Datablock and Nametag visibility, rotation orientation, and

position relative to a symbol.

Defaults for each component type can be different. Project

menu > Options > One-Line > Default ANSI/IEC Symbol Assignment...
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8. Increased the one-line drawing area to allow for larger one-line drawings to be created.
Display a border for the one-line's allowed area and disable the user from going out of the

allowed area.

9. Ability to change the Data State for multiple selected components on one-line drawings.
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Ability to color Datablock and nametag as the symbol color.
Ability to color buses and protective devices using the Arc Flash Category colors.
Textblock to have separate color options for the text, background, and border. Border to have
line width and style.
Annotation Rectangle with graphical attributes.
Color Toolbar for Data State color, Arc Flash Category color, Input Evalaution Failed color,
Equipment Evaluation Failed color, and color Datablock and nametag as the symbol color.
Added “Find Not In One-Line” feature to find components that do not exist in any one-line
drawings.
Added the "Find In Other One-lines" feature within the one-line to find the selected component
in other one-line drawings.
Sort components within the “Component Existing” dialog to display components not in the
selected one-line drawings together.
Enhanced the One-line's Find feature to "Search" by device name and to find of next
component of the same starting character.
Auto Save the one-line at a user-defined interval.
Create a backup of the one-line for disaster recovery.
Mouse wheel double click for window zoom.
Option to "Show Difference" and "Show Comment" in the Data Visualizer.
Option to highlight the scenario cell with the maximum or minimum value throughout all
scenarios.
Option in Data Visualizer to change cell color of scenarios if values/settings are different from
the Base project.
Ability to model the UPS impedance in the Bypass mode.
Ability to model the UPS in the Reliability module.
VFD as a standard component type in PTW. Includes model regenerative and bypass
modes.
Added IEC909 Ib SLG, Ik SLG, and other IEC_909 data fields to the Datablock attributes.
Option to report user-definable time T1, T2, T3, and T4 in IEC363 and IEC909 Datablocks.
Enabled scenario names to be used in Crystal Reports and Arc Flash labels.
Option in the TCC Starting Curve subview to "Link Inrush with SC Contribution”.
LRA as input data and option in the ANSI/IEC Contribution subview to "Link X/R with Starting
PF" (locked rotor PF) and link Xd” with LRA.
Option in the Transformer Impedance subview to Size To "Full Load kVA or Nominal kVA".
Added Manufacturer name and Type field for 3-winding transformers.
Provide a Motor Loading Table in Project > Options > Motor to specific global table for
different load factors and their associated power factors and efficiencies.
Option in Component Editor for Induction Motors to use the Global Table or store the different
load factors and their associated power factors and efficiencies with each individual Motors.
Allow both Fed From Buses and Schedules to be displayed in the schedule component in the
Component Editor.
New paper sizes for Print Using Forms:

ANSIA,B,C,D, E

ANSI Arch A, B, C, D, E, E1

ISO AQ, Al, A2, A3, A4

ISO BO, B1, B2, B3, B4
Five Project Titles in the Options > Project Titles and Logo subview are now displayed in
Datablock reports and Crystal Reports.
New "Device Notes" dialog for all components. Ability to enter extended notes with locations/
links to other documents and to launch these external documents
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41. Consolidated all report options into one dialog for selection of different report types.
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42. New expanded Report Viewer user interface and format (.rp2) allows for image insertion along

with enhanced text and picture editing and formatting. The Report Viewer includes saving
to .doc, .txt, and .pdf formats.
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Arc Flash Evaluation

1. Option to report results based on the worst-case scenario.

Scenarios

Display Incident Enercy From 0K

 Current Scenario Cancel

(@ ‘Worst Case Scenario Help

dd:

(~ BestCase Scenario

Select Scenarios:

The “Scenario” button in the Arc Flash window will allow users to report results based on the
selected scenarios. If the project has multiple scenarios, users can choose to report the worst
case (highest incident energy) or best case (lowest incident energy) from the selected
scenarios.

This will greatly help in printing arc flash label for the worse case situation for many selected
scenarios without the hassle of reviewing scenarios on an individual basis .
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ENHANCEMENTS FOR POWER*TOOLS FOR WINDOWS VERSION 6.5
2. In PTW32 V6.5, the Arc Flash Study options are now separated into 3 pages.

Standard and Units
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Arc Flash Evaluation (conta)

Report Options
Study Options

Standard and Unit | Fault Current Report Options |
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3. Added ability to allow users to customize how all twenty available fields are to be displayed in

the Arc Flash spreadsheet report. Furthermore, the user can also specify the order in which
they will appear in the Arc Flash spreadsheet report.

For instance, if you don’t want to
show the equipment type, you can
simply uncheck the display checkbox
next to that field. If you want the “Bus
kV” field to show up on the first col-
umn, you can just type in the number
“1” in the column order next to that
field and the bus voltage will them
show up on the first column of the
report. You can access “Report Data
& Order” window by clicking on the
“Report Data & Order” button in the
“Report Options” tab of the Arc Flash
Study Options window.
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4. Added ability to allow users to customize the Shock approach boundary table.

zl
Limited Approach | Limited Approach Fiestricted Frohibited =
Voltage Range Boundary Boundary Approach Approach
[tovable] [Fired)] Boundary Boundary
1 50.00 0.00 0.00 0.00 0.00
| 2 | 300.00 120.00 42.00 0.00 0.00
| 3 | 780.00 120.00 42.00 12.00 1.00
| 4 | 15000.00 120.00 £0.00 26.00 7.00
| & | 36000.00 120.00 72.00 31.00 10.00
| & | 4E000.00 120.00 96.00 33.00 17.00
|7 | 72500.00 120.00 96.00 38.00 25.00) —
| & | 121000.00 128.00 96.00 35.00 32.00
| 9 | 145000.00 132.00 120,00 43.00 37.00
| 10 | 163000.00 140.00 140.00 48.00 42.00
| 11 | 242000.00 156.00 156.00 £3.00 57.00
| 12 | 362000.00 184.00 184.00 102.00 96.00
| 13 | 550000.00 228.00 228.00 135.00 123.00
| 14 | 800000.00 285.00 285.00 173.00 173.00
| 15 |
|16 |
| 17 |
18|
| 19|
20 | <
Save As Default | Reset Default Inzert Row | ()8 I Cancel Help

This window allows the users to customize the Shock approach boundary table. You can
access the “Shock Approach Boundaries” window by clicking on the “Shock Approach
Boundary...” button in the “Report Options” tab of the Arc Flash Study Options window.

5. User-defined levels of upstream mis-coordination checking is now available.

— Upztream Miz-Coordination Options

¥ Check Upstream devices for mis-coardination

Ilpztream Levels to Search: I2

The number entered determines the number of additional branches, consisting of a protective
device or a set of protective devices that are away from the first protective device protecting
the faulted bus, that the software will search for mis-coordination. This will greatly help when
completing a coordination and arc flash study to see if any protective devices several braches
away from the fault are mis-coordinated with the protective device next to the faulted bus.
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6. Arc Flash Label # with user-definable prefixes. Label # is available within Datablocks and
custom labels.

Label Options

Default Label # Prefix; I#

Default Label # Prefix - This allows the user to specify the prefix character that will go on the
"Label #" column in the Arc Flash spreadsheet report. This field can help organizing labels
when they are printed.

7. Ability to enable/disable the “Auto Update Study Result” feature.

[v Auto Update Arc Flash Results

When this checkbox is checked, the software will automatically update the arc flash results
when there is a change in the system model. For instance, when user opens up a tie-breaker
or change the size of a motor in the system model, the software will automatically update the
arc flash results based on those changes. Users will not need to re-run the arc flash study.

8. Ability to specify the Maximum Arcing Duration for each bus.

In this window, users can specify the maximum arcing duration for each buses in the system
modeled. For convenience, users can also sort the window by bus name, bus voltage, or
maximum arcing duration by selection one of the available options button.

Furthermore, users can change the maximum arcing duration of all the buses globally by
clicking on the “Global Change” button. This helps in modeling your system accurately for arc
flash study, since each bus ~

) ) A P it e e o |
location you are analyzing - X
may have different maximum biNama. | Nominall | MaxBicing | -sotey
arcing duration depending on Veitage: | Durstion teed  Bie Hiems
i I 1 001-UTILITY CO 69000.0 0.500
the situation. 2 002TXAPRI 69000.0 0.500 @ BusValiage
w i 3 003-HV SWGR 13800.0 1.0Iﬁ!ﬂ (~ Masc Arcing Duration
Users can access “Maximum 4 004TXBPRI 138000 1000
Arcing Duration for Each 5 0s,TXD PRI 136000 ] _
B ” H d b I k 6 006-TX3 PRI 13800.0 1.000 Select Multiple Buses
us Wm_ ow Dby cC I_C Ing_ on 7 007-TXEPRI 13600.0 1.000 BiobalClangan
the “Maximum Arcing Time g 008.DS SWG1 4160.0 2.000
For Each Bus” button in the o 009TX CPRI 41600 Siobal Changs -
i ” 10  010-MTR 10 4160.0
Fault Current tr_:lb of the Arc - — iy & Pl e
Flash Study Options window. 12 012TXITER 4160.0 Ganeel |
13 013.DS SWG2 4160.0 Kewvelies |3
14 020.DS SWG3 4160.0
15 021-TX F PRI 4160.0
16 025-MTR 25 4160.0
17 026-TX G PRI 4160.0
18 029-TX D SEC 4160.0 2.000

19  BLDG 115 SERV 4160.0 2.000
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9.

10.

11.

ENHANCEMENTS FOR POWER*TOOLS FOR WINDOWS VERSION 6.5

Ability to specify for each bus whether it is defined as "Fixed" circuit part or "Movable"
conductor.

Fixed or Movable Conductors for Each Bus m
Bl Nerme Nominal Fixed/ =i -SerBy
Voltage Movable
@ Bus MName

1 O01.UTILITY CO 69000.0|Fixed =
2 002TXAPRI 69000.0|Fixed = " Bus Voltage
3 003-HV SWGR 13800.0|Fixed | e
4 |0D4TXB PRI 13800.0|Fixed |
5 005.TXD PRI 13800.0|Fixed |

| § 006-TX3 PRI 13800.0|Fixed = SelectMultiple Buses
7 007-TXEPRI 138000|Fixed | Glokal Changs
8 |008.0S SWG1 4160.0|Fixed =
9 |009.TX C PRI 41600Fixed  ~|
11 |011.TX3 SEC 4160.0|Fixed = L)
12 012-TX3 TER 4160.0 Fi_xetl z
13 |013.DS SWG2 4160.0|Fixed ~ Il & Replace win  Muliply By
14 |015MCC 1A 180.0([Fixed = Cancel
15 |016.H2A 1800 Mewvalug:  |Moveble
16 |017-HI1A 1800
17 |018RA 14800
18 |019H3A 1800
19 |020.DS SWG3 4160.0{Fixed =

|

The will affect the shock limited approach boundary reported by the arc flash label. A bus
defined as "Movable" will have a higher limited approach boundary than a "Fixed" bus. For
convenience, the user can also sort the window by bus name, bus voltage, or by "Fixed/
Movable" selection options. Furthermore, the user can change the Fixed/Movable" selection of
all the buses globally by clicking on the "Global Change" button. This window can be
accessed by clicking on the “Fixed or Movable For Each Bus...” button in the “Fault Current”
tab of the Arc Flash Study Options window.

In the protective device component editor, there is now a new option check box for "Main,

Include in Line Side Report". If this is checked, the software will always include this device in
the Arc Flash line side report.

Eunl:tion...l

v ddain, Include in Arc Flash Line Side:

Previously, a protective device may be excluded from the Line Side Report if the power does
not flow from the “From End to the To End” of the protective device.

Option to exclude bus component from the Line Side calculation.

[~ Exclude Bus Side Calc. Fraom Arc Flagh
[~ Exclude Line Side Calc. From Arc Flash
[~ Exclude Fram Laad Flow, Short Circuit, and Equipment Evaluation

. Device Motes... |
Library Notes:

In the component editor of the Bus > "Equipment & Arc Flash Subview” component editor,
there are now option check boxes to include/exclude a bus from the Bus or Line Side Arc
Flash Report.
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12.

13.

14.

15.

Exclude Bus and Line Side from Arc Flash Calculation automatically when user switches from
a regular Bus to a Node Bus.

Ability to model the 2 and 3 winding transformer instantaneous protection for protective device
Line Side calculations.

Secondany
Connection: ﬂ |‘v‘-f3.fe-Gn:|und ﬂ

Frimany
|Delta

Fated “altage: 4160 WL 480 WLl
[ Jve

Bus Voltage: VLU |:| WL
Full Load Amps: 347.0 3007.0
Phase Shift Angle: 300 deg [ Link v INST Protection

In the 2 and 3 winding transformer component editor, there is now an check box option to
model special instantaneous protection for protective device Line Side calculations.

Ability to increase the arc flash PPE results by 1 category whenever the calculated incident
energy is greater than the high marginal value set in the PPE table.

[v Increase FFE Categony by 1 for high marginal IE

Added IE Low Marginal and IE High Marginal columns in the PPE table

The values entered in the “IE Low Marginal” and “IE High Marginal” columns are the low and
high threshold value of for each category. If the calculated incident is higher than “IE High
Marginal” entered for that category and “Increase PPE Category by 1 for high IE” checkbox is
checked, the software will automatically increase the arc flash PPE category results by 1 in the
main report and labels.

M Personnel Protection Equipment Table D' ]

Incident Energy| Incident |E Low IE High Hazard Mﬁﬁrﬁa:ﬂrﬂgﬁd\rc Category Category
‘From (calfcm2) | Energy To | Marginal Marginal Risk Clathing Description Claothing Layers | Notes Backgraund | Foreground
(calfcm2) | (calfem®™2) | (cal/cm®2) | Categod S sirE Color Calar
gory (calfcm2)
1 on 12 o.non 1.1490 i Untreated Cotton 1 TN
2 12 4.0 1210 3.900 Gl FR Shirt & Pants 1 4
Cotton Underwear
3 40 8.0 4100 7.800 2 ¥ Tar2 8
FR Shirt & Pants
Cotton Underwear +
4 a0 25.0 §.200 24.000 3 FR Shirt & Pant + 2ord 25
FR Coverall
Cottan Underwear +
FPR: Shirt & Pant +
5 250 40.0 26.000 38.000 Mult Leyer 3ormare 40
Flash Suit
B 400 9390 41.000 935000 |Dangerous! Mo FR Categary Found Do natwaork on livel N/A Dﬂﬂ:ﬁi‘v"g’k
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16. Reserved another row for the PPE table for the Dangerous category

M Personnel Protection Equipment Table E]‘ L]
Incident Energy  Incident IE Low |E High Hazardl MlF:\?rgLL:‘rLEAdr: Category Categony
From (cal/cm2)| Energy To | Marginal Marginal Risk Clothing Descrigtion Clothing Layers Motes Background | Foreground
| {calfem2) | (cal/fem®2) | (calfcm®2) | Category bizung oLt Color Color

(calfcm)
1 0.0 1.2 0.000 1.180 o Untreated Cottan 1 NfA
7 12 40 1.210 3.800 1 FR Shirtt & Pants 1 4
Cottan Underwear
3 40 8.0 4100 7.800 2 t lor2 8
FR Shirt & Pants
Cottan Underwear +
4 8.0 25.0 8.200 24.000 3 FF. Shirt & Pant + 2ord 25
FR Caverall
Cotton Underwear +
FR Shirt & Pant +
i 25.0 40.0 26.000 36.000 4 Wl Layer 3 ormare 40
Flash Suit
B 400 5390 41.000 833000 Dangerous! No FR Category Faund Do notwark on live! N7A DDDT"‘V";?”‘

This allows the users the flexibility to add descriptions for the Notes, Head & Eye Protection,
Hand & Arm Protection, Foot Protection, and other columns for the PPE Dangerous category.

17. Four dynamic pictures for each PPE Category can be specified. Switching pictures among the
categories is done automatically. In the PPE table, there are now four new picture columns
where the user can specify different pictures or logos for each PPE Category. This allows the
users the flexibility to add up to four different pictures or logos for each PPE category in their

custom arc flash label.
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18. Ability to print multiple copies of the same label when multiple labels are selected to print in

Custom Label Group Print.

M Group Print

Bus Mame Bus Ky

001-UTILITY CO §5.00

—

5 002-TX A PRI £9.00
3 003-HY 5WGHR 13.80
4 004-T< B FREI 13.80
5 005-T=D FRI 13.80
E|020-DS SWiG3 416
Sort Check Print

Required Protective

FR Clothing Label# | Prnt | # Copies
Category

Dangerous! (*N1)1 #1 L 1
(*M2) (*MD)

Category 3 (*NE)  #2 ] 2
(M1}

Category 3 N3 #3 I 5
Category 0 #4 ] 1
Categony 1 (H9) #5 L 1
Category 1 #19 I 3
Lncheck Print Cancel

Export... Help

19. Added the protective device's LTPU, LTD, STPU, STD, INST, INST Delay, GFPU, GFD,
Manufacturer, Type, Description, Frame/Rating, Sensor/Trip, etc. to the Arc Flash Custom
Label Designer as individual fields.

Custom Label Design - Style [ SKM Sample 01 - Avery 6878 - Portrait]

[ Flash Boundary et Hazard 1
D Flash Boundary at Hazard 2
[] Flash Boundary at Hazard 3
[ Flash Boundary at Hazard 4
D FrotDev Feeds

[ ProtDev Manufacturer

[ ProtDey Type

D FrotDewv Description

D FrotDev Frame/Rating

D ProtDev Sensorf Trip
FrotDewv Setting_LTFL
FrotDev Setting_LTD
ProtDev Setting_STPU
FrotDewv Setting_STD
ProtDev Setting_N3T

S ettin g_II_Tl':’"l“J'

Fields [

[¥] ProtDey Setiing INST Dals S

i~ Field Layout Settings (Inches)
X ]El Width: 18
i ]3 Height:  |0.75

[ Show Field Border  [v Background Opague
1/4Faint = . @ Clothing Category Color
" UserDefine I:I

. Faont... .
-

Text Format

IAriaI. 10, Regular

Yertical Alignment: Top
Horizontal Alignment. | Left -
[ Text'wWrapping
[+ Show Label Border Copy |iPaste’ P\eesetJ

0] Cancel Help

114roint | [}

This will allow users to show on the arc flash label the protective device setting information.
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20. Increased the number of allowable picture fields to eight for Arc Flash labels.

_F"iu:ture1 [A\hinresourcehskm.b...

[]_Picture2]]
[]_Picture3)]
[]_Picture4]]
[]_Pictures]
[]_Picturef]
[]_Picture]]
[]_Pictures]

21. When “Metric” unit is selected, provided option to report incident energy as cal/cm”2 and flash
boundary/working distance in mm, cm, m. When “English” unit is selected, option is provided
to report flash boundary/working distance in inches or feet.

Lnits
" English Incicent Energy Distance and Boundany
i Jiem”2 i@ callcm”?
& hetric T mm om

22. Expanded the Arcing Fault and UDF Flags window.

TCC Device- Setting Properties

X

Device ] SCFlag ] Datahlocks Arcing Faultand UD Flags l

Device: LYPE, 480%, TCC Ref. 450

[w Show User Defined Flags Amps (dof)

Eromis) Tais) Current1: (2000
Time: [1000.000 (0.010 Currente:  [10000]

[v' Show Constant Category Lines or User Defined C-Line
Fram To

Current |5.0 1000000 Amps [v' Extend to Pickup

[v Category C-lines

Selecta bus to apply a 3-phase fault, Arcing Fault Current flag
platted will be based on the Arc Flash 'Bus' option only

008-D5 5WwiG1 (" Buses Directly Connected
09-T< CFRI

01E-HZA i~ 1 Branch Away

019-H34 & AllBusesin One-line

i AllBuses in Broject

[v' Show Arcing Fault Current for Waorst Case Incident Energy
[v" Show Other Arcing Fault Current {dash-dot)

[0]8 | Cancel Help
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a.
b.

Users can now show two user defined flags on the TCC (see Figure A).

Users can now also show both the Arcing Current for worse case Incident energy (the arcing
current that produces bigger IE calculated from either 85% and 100% arcing current) and the
non-worst case arcing fault current (normally 100% of the calculated arcing current) on the
TCC (see Figure B).

Users can now also show constant incident energy line (C-Line) on the TCC. Constant
incident energy line (C-Line) is a sloped line on a TCC that describes the relationship of a
finite series of time and current combinations for which the energy remains constant. For
buses or system with single source of contribution, this C-Line can then be used as an aid in
overcurrent device coordination to demonstrate visually which setting regions might be
adjusted to reduce the arc flash hazard. (See Figure C).

CUSRENT N AMPER=S

CURRENT IN AMPERES

10c¢
1000

CBG1
3250 Aps
10

100
Worst Case Arcing Current-

<lJ\Iom}Wm;{ Case Arcing Current

SANGITS M JMIL

01¢
010

ot
05 1 i 100 1K 0K
00

B 05 1 10 100 K 10K
Zeliec R’ Votana 4€CY Cumert narpzx 10 tecl dw

tee3tee Ref Voltage: 480V Current in Amps x 10 InitSym 3P tee3.dw

Figure A Figure B

CLARERT IN AMFERES

1620

FGEN T N

SANCOI3 NI IAIL

Zetegany .

LAD)

28 ’ D 10 1K 1K

tec2toe Re’ Voltage: 450 Cumei- Aos3 70 wodew

Figure C
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23. Added NESC 2007 standard option for calculating incident energy and flash boundary

Study Options

Standard and Unit | Fault Current] Report Options
Standard

(@ |IEEE 1584-2002/2004a Edition (~ NFPA 70E-2000/2004 Edition (~ NESC 2007 Edition
{Industry's Preferred Method)

If NESC 2007 method is selected, the tables from NESC 2007 are used to calculate the
incident energy and minimum approach distance.

24. Added a window to specify default arc flash settings for new projects.

x
Option Groups: —
Startup Default Arc Flash settings for new projects
Application
Project Titles and Loga ~ Standard
One-Line
Report
Library

HEIE]

* |EEE 1524 = NFP& 70E " MESC
(Induztry's Preferred hethod)

Equipment E valuation

TCC — Units

Uszer-Defined Fields Incident Energy Distance

Multi-Llser = English

Meter 0 Jfem”2 & in
= Metric

Option Subviews: % callom™2 7 feet

Aic Flash

— Max Arcing Duration

> 240 Yolts: 2.00 80

’TI Cangel <= 240Vals: (200 sen
Help |

25. Support additional Protection Function Types (Over Current, Differential, Directional,
Summation, and Zone Interlocking) in the Arc Flash equation.

[ ezcriptions: ﬂl

M e Inzert Update

Furction Selected:  |<one Interlack

Cuit Copy Paste Sdvanced Settings... |

Setings in | oo | Usedin

Function Mame | One-Line A Flash | Equin Eval Sensor Type Summation! Direction
[atablock AR
1 Phaze v v Phaze = |Ower Current
2 “- Phaze Tone Interlock
3 r [ r w |Cver Current
& |Citferentis
4 Differential
— 1 =ummatian
: I': :: :: | Directional
-
7 r r r * [Cwver Current -




CAPTOR

1. Selective Coordination

PTW is now able to find selective coordination pairs! There is no need to search through long
manufacturers tables!

PoOoTO

Added manufacturer specific selective coordination tables to the Ptw.lib file.

Manufacturers include Cutler-Hammer, GE, and Square D.

Feature is available in TCC drawings, one-lines, and Component Editor.

Software allows for up-to-down and down-to-up selective coordination.

Filter for devices based on voltage, frame amps, interrupting amps, and selective level.
Allows for ease of use and search through desired devices.

Refer to PTW Selective Coordination FAQ for additional information:
http://www.skm.com/support.shtml|

From the Component Editor:

LY DISTRIE

Isa 3P 428 4
Lsc 5LG 235 A

-1

Ts 3P 100

Iec 3P 21174 A

|:'1‘ Component Editor

Component Subviews:

i LuP1
Isc 5L 27229 A 3
WED 1

l Lip2

T iws
J

Protective Device

Reliability Data
User-Defined Fields
Datablock

Scenario Manager...
GoTo - Jump.
=

Expand Shrink

[480v JGE 2504 (25

elective Coordination

- Selected Devic

@ LVP1 isthe Downstream Device
" LvP1is the Upstream Device

-~ Selectively Coordinated Device Display Options

@ Allinthe Currer
 Allin the Associated One-ling

TTEE

Selectthe Upstream Device as Reference:

Frame: B-5WED1 B
" Allin the Project
Sensar 50 - Plug: - L¥P1 Frarme Selection Options
Bus Voltage: 480 Volts Fault Curent: 21174 ki
Frame Woltage - —Frame Amps ~ Frame Interupting Rating——  ~ KA Tested Up To——
Setting o= 480 Wolts = 250 Frame Amps 3= 21174KA >
Segment 4| % Setling] = (" >=377.59 Design Amps
480.0 v . I—ZDD oo 1.000 s
[ 1 |1 80A Sensor ~|lasBen -] @ = C»=  [150 A L kA
[ - [0, 2-249) =1k =] " Show Al ® ShowAl @ Show Al ® ShowAl
STPU, (2-12x1 2
I+}3 I g X1 LI I LI Selectively Coordinated Device and Frames: 1A01200002E
7 [sToFAD kL RN =5/ o7 si0: Lo 5050 UL Frame c a0 -]
[~ = [INsT OR. (FLAT) | [Fixed || [J2Z50E/SH 70-250A 3-4Pale Frame 480 n ~
J2EDE/S/H 70-250A 34 Pole Frame 480% JGS 1004 35kA SelCoar Up Ta: 2kA b
" J2S0E/S/H 70-250A, 34 Pole Frame 480% JGS 704 35kA SelCoor Up To: 2k
Lib Funct L
— et FiEEe JZSOE/S/H 70-2504, 34 Pole Frame 430% JGS 804 35kA SelCoorUp Tor 2kA
— e — liSelectlve Coordnation. |Z50E/S/H 70-250A 34 Pole Frame 480V JGS 904 36kA SelCoor Up To. 2k
4 9 - d 8 "G E/S/H.DT 310+ LSI50-2604, UL Frame 480 JGE 2504 (26)kA SelCoor Up To: 2k

JGESSH. DT 310+

LS, 60-250A, UL Frame 480% JGE 2504 (25)ka SelCoor Up Ta: 2ka
LSl 50-250A, UL Frame 480 JGE 2504 (25)kA /100 f 100A SelCoor Up To: 2kA

JGESH DT 310+

JGE/S/H, OT 310+

JGE

elCoo

I3 L=
LS, 50-2504, UL Frame 480% JGE 2504 (25)ka f 100/ 704 SelCoor Up Taor 2kA
LSl 50-250A, UL Frame 4800 JGE 2504 (25)kA / 100/ 80A SelCoor Up To: 2kA
LSl 50-250A, UL Frame 4800 JGE 2504 (25)kA / 100/ 30A SelCoor Up To: 2kA b

JGE/S/H DT 310+
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2. Ability to show the level of selectivity on the TCC drawing. In ‘Selected Device Settings > SC
Flag’ of the downstream device, the marker and the label can be set.

CURRENT IN AMPERES

TCC Device- Setting Proj 1000

Device SC Flag | Datablocks I Arcing Fault and UDF Flags I

~LTPU / FLA Marker Cut Off Curve At
100
¥ Marker [V Label Cument: IE»DDDDD.D( Amps
% Plot Time:  [70.0 Time:  [100000.0¢ Sec
10
—SC Fag and Temination Options

[~ 5C Marker [~ SC Label % Plot Time: |250

SONO IS NI 3L

[V SelCoor Markerl ¥ Plot at 2x SC '

% Mapdmum Fault Level

™ Minimum of {Max Fault Level and Interupting Rating)
" Mark at Min{INT, Fault) and Terminate at Max({INT, Fault) 010
~ Do Mot Teminate Curve, Mark INT Rating and Max Fault

SelCoorlp To 2584

— Current Limiting Fuse Marker

[T 1% [Current & 0.01 seconds) | 0.5

tocl.icc Ref. Voltage: 480V Currentin Amps x 10 tect.dew

0K | Cancel | Heb |

From the TCC:
When selecting a device in the TCC, you can tell (by the check) that it is selectively
coordinated by the ‘On’ check box to the right of the selective coordination button.

TEE Device List: |Upstieam Bkr x| Libray:  CUTLER-HAMMER, CKD, Optim 550, LS, 63-4004
Devis Setings | Datablock | One-Lne | CURRENT IN AMPERES a
Frame: |480vV CKD 250.04 (35.0 3.0)A | 1000
Sensor: IZSD =l Plug: I225 =l
100
Segment: j_’i Setting1 Setting?
I i[rupatoxr <[ || |
7 oDz @245es)  -[[35 = ~|
7 2[sTPUI5exLTPL) =] [E B3| =l o E:
=
7 4[sTDP1-055ec)  ~|[01 ] r2Ton -] I
17 5[INST (10x ST Rating) v | [Foed  ~]| &l &
Bedaw | Library.. | Function... |Phase 8
Lt 1
Inset Segm | Delete Seqi{|| Selective Coordination. | 7 [ )
— "
Library Notes: a
May 1998
0.10
P L ML A I 1 T I
05 1 10 100 1K 10K

tec7 tec Ref Voltage: 480V Currentin Amps x 10

<[ '
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Functions

3. The functions menu dialog has been completely redesigned for enhanced ease of use and
additional flexibility. Users may now:

Select functions to be used in the Arc Flash calculation.

Select multiple functions to be plotted in TCC drawings simultaneously.
Select multiple functions to be evaluated in Equipment Evaluation.
Select multiple functions to be displayed in the datablock.

Option to choose a sensor location (Phase or Neutral)

Model different Sensor Types:

Differential, Directional, Overcurrent, Summation, and Zone Interlock

@rooooTp

Laow Vaoltage Breakers - Ground Faulk Manufacturer  CUTLER-HAMMER
C |

Type: Magnum DS, FiMS 520 &I

Diescriptions: BF, 20053004 &I

MHew Inzert |Update

Function Selected: IGIU'«'nCI Cut Copy Paste Advanced Settings. ..

. Settings in p p
Function ) Ugedin | Usedin . N
Hame One-Line s e |Emrnlies] Sensor Type Summation/ Direction
Datablock

1 Phaze I~ rd Phage - |Directional w | <M3B-1= -» <CBL-009=
2 T ews [ overcurent
3 r r r R Crver Current
4 r r r ~, | Differential
5 = = = orectona
& r r r -

= L L —

Zone Interlock

To Create a New Function
a. Click on the New button in the center of the screen.
b. Type in the name of the New Function. Ex: Ground, Neutral, Special Protection,
c. Click on Update

*You can now select the options to go along with your function. (more information on the
options below)

To Switch Between Functions, highlight the one you want and press OK. Or you can just select
the other function in the TCC if you are plotting both functions.



CAPTO R (cont'd)

ENHANCEMENTS FOR POWER*TOOLS FOR WINDOWS VERSION 6.5

In the TCC
4. Shift protective devices based on sensor selection
a. Right-Click > TCC Settings > Fault Current tab
b. You now have the option to use the branch fault current through your protective device
and have the ability to shift your device based on predetermined situations.

Device = Device to be shifted based on the branch fault current
Voltage = Voltage of the device
Ratio Shifted = The ratio is based on your reference choice and the type of function you are
modeling. Press the calculate button to recalculate and update the ratios.
Sensor:

a. You have the option of selecting Phase or Neutral for your sensor .

b. Set this to the type of current you want the function to monitor.
Type:

You will then see a table to choose the type of shifting you want to use:
Overcurrent = This is the default. It is used to model time over current devices in the TCC
(ANSI functions 50 and 51).
Differential = This will model the ANSI 87 function. Once you select this option you will be
asked to select the devices from the project/one-line that use the current references you want
the software to monitor. This will model the difference of two currents.
Directional = This will model the ANSI 67 function. Once you select this option you will be
asked to select the From and To devices from the project/one-line. This will model an
Overcurrent flowing in a predetermined direction.
Summation = This will model the summation of two or more currents into a protective device.
Once you select this option you will be asked to select the devices from the project/one-line
that use the current references you want the software to add.
Zone Interlock = Is used to model Zone Selective Interlocking in Arc Flash. This option does
not modify or move the curves in the TCC. In Arc Flash it will use the trip time based on the
preset settings and allow you to modify this field (the trip delay time). You can put in the actual
trip delay time of the device when it uses ZSlI to reflect no intentional delay.

TCC - Setting Properties

Layaut  Fault Current | Background | All Devices | Arc Flashl Motes |
@ Study Pesult (" UserDefined in TCC " User Defined in Component
Study Result Options
(" Bus Fault Current Fault Type |__I\|i7‘3_\,'m E[= LI
@ Branch Fault Current Through Pratective Device " InOne-Line
Faulted Bus: |Lv DISTRIE v | Type: InitSym SLG h Shiw Al
| _i - I_ z _I @ S " In Cne-line
¥ Shift TCC Basad on Reference Fault Current Sensor: Calculate @ Show Al
Feference: |<Tula\ Fault @ Lv DISTRIB> LI iPhaSE Ll Adwvanced Settings
- VP4
= LVPE
Device ‘ Yolts | Ratio Shifted | Sensor Type Summation/ Direction MCE M28 #3
=
MCP b28 #4
B R I B Phast Ll RGI
2 | B-SWBD1 480 U:11E Fhase RG2
(3| T<@ 460 | 1000 Al
4 (b 4160 1.000 Phase b4
3] Co 4160 1.000 B ME
6 F6 4160 1000 Phase w |mpooiioo 2 R EWG3 b | o
RTxF
Ri Cancel
e & Help
OK Cancel Help
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5. Plot ANSI 49 function of motor relays

a. For Merlin Gerin, Startco, and SEL Thermal Curve and Rating methods.
b. All settings can be changed in the TCC.

—
ik SEL MOTOR RELAY.TCC O SR
TECC Devies List [743M x| Ly SEL 7430 (Rating Themal bethod). 43/50F,
Device  Setings | Datablock | One-Line | T RS a

Model: SEL 745M - 1000 oo

CTRafo: |10 /[1 ] ELA{Amps): [1000
[RTHot: [0 =] sec  LRAGuxFLA: [0

RTC: 2 =] mn Service Factor: |1.01
Prefoad Curert (x FLA): 030 " A

Seamert: 1| Seting]  SeftngZ
7 i [43 Tme Dl 0118 =] [1 =i =]
17 2[50P1P D1 20xFLA) <] [0 =i k] o
7 2[soPD @01 50sec) |01 || | %
(il | || || =l :
Tis] =l = =] é

Redaw | Lirary. Function... | Phase !

st Segm | Delte Seom | Adder Shfter TestPoirt .|

Library Notes

1/2008

Themal Method is sét to Rating (SETMETH=RATING),
land Run State Tme K s set to RTC = 12000 min

[The 49 curve is for Finmvare Revision 105.

Preload Cumert (lo} i not & setting parameter in relay

|
=

[

05 1 10 100 1K 10K

SEL motor relayfec Ref. Vottage: 4160Y Current in Amps x 10

6. Plot cable damage curves as Single, Parallel, or N-1.

a. If a cable has more than one conductor in Parallel/Phase, then the damage curve for
single conductor will represent the lowest short-circuit current withstand capability of
the cable that is used as default for protection.

TCC Device List: |imfed=i] Librany:

|

Cable  Damage Curve | Datablock | OneLine | CURRENT IN AVPERES

= 1000
Continuous Temperature:. |

o
Damage Temperatire: 150 I

rC ot

100
" Single  * Parallel N4 B
Conductors in Parallel/Phase: |4 =

- Cable Affpart

[T
C13E

+ Calculated Ampacity
" Load Flaw Curent
 User Defined

SONOIIS MWL

Ampacity: |00

o0

Parallel

0s o1 10 ) 100 1K 10K

tocltoe  Ref. “ohage: 600%  Cument in Amps x 1000
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7. TCC notes area can now store links to other documents.
a. Notes regarding a specific TCC drawing as well as other related documents or
websites can be attached under the File Link.
b. A viewer is included to quickly open and view the document/link.

kil LRABUS19.TCC (LABUS19.DRW)

TCC Device List: |LVP2 x Librane  SQUARE D, LE. Micralogic, LS, 100-5004, 6611 |

Device | Settings | Datablock | One-Line |

CURREMT IN AMPERES

Mame:  [LVP2 |Complete = | :)
~ Bus Valtage and Faul Cunent 7‘

Bus Vohage: | 170 Vo lscAmps

Phase
Redraw | Librany... !Eunction. ]Deviceﬂcc Noles..‘l DevicefTCC Notes
Libray Info:  Lov Voltage Breakers - Static TiE Motes

SOUARE D, LE, Micmwlogic, LS, 100-8004, BE1-1 Tupe my TCC Notes here and link dacumerts belowl
Max Dev Volts: BO0 Series Rating: |00 KA
~ Connection
Connected Protected _Eomnection.. |
From: LY DISTRIB L DISTRIB
To: Ci6 C1E

Library Notes:
1393

e T Diocument File Link. T Biomse
|1 CAPTW32\PTw 6.0 Enhancements.pdf —
2 o
= [
[4 = View Selected
(e [ Document...
= = e
8 Cancel
[3 | |

10 : Hel

8. Ability to plot the entire range of fuse sizes simultaneously.
a. Curves for each fuse size can easily be seen to coordination with other devices
without switching through all the available sizes.
b. Once the size is selected you can uncheck the “Show all’ box to show just that one

fuse.
fTCc4.TCC ()
TCC Device List: |FTH 3 i I Libray:  SC. 5M-4, 144k E-Rated, 15E-200E Slow Speed
- . |
Device Settings | Datablock | One-Line | CURRENT IN AMPERES =
Fuse Rating: [7200v SM-4, 175E 175.04 15.6k4 25.0kA v | 000 T
00 o
Segment: :j:_l Setting] Setting2
1 [175Amee || I
e | = | = 1° 2
E4
== = 1=l = =
@
~ o =1 = =
o] H =l =i 1 g
Bedraw l Library. ! Function ] Phase
Inzert Segm l Delete Seam
Library Mates: 0.0
001 Lt
05 1
2|
2i/m) x
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9. Ability to plot the transformer inrush as a curve or as separate points.
a. Plotted as separate points:

il Tcc4.TCC ()

=]

TCC Device List | T3 - Librar:
2Winding Transfoimer  Damags Curve | Datablock | One-Line |
Standard: [ANS| C57.109 -
5z [+9883 /A [18383
Fii. Ise [Z00000) lsesm [
Damage Curve fiush Factor 2 Innush Time
e e | & ShowFint " Show Curve
€ Unbalanced | Cument PU | Time [s2c]
1| zooog 0.50
* Both 4.0000)
20000, 010
W Freguent Fault Curve =
W &l Teut Labels
Mzt Plat Time: JED
=

GURRENT IN AMPERES

000 T
100
10 k]
1
o0
001
0s 1 10 100 1K
tocdto Ref. Viotage: 450V Currant in Amps x 100
|

b. Plotted as a curve:

TCCDeviesLit [TR3 =]

Library:

SAND23S NI ML

%

|

<

Standard: |ANSI C57.103

2Winding Transfomer  Damage Curve | Datablock | Ore-Line |

1000

CURRENT IN AMPERES

R

%Z 49993
Pri. lsc {20000

- Damage Curve
" 3Phase
" Unbalanced
 Both

¥ Freguent Fault Curve

¥ Al Test Labets

Mat Plat Time: [30

" Show Paint % Show Curve

#/m: [48983
lso R [

Tieh Factar / Innush Time

| CurrentPU | Time [sec] |
1 2.0000 0.50
2 4.0000)
3 8.0000 onin
i’ I X

08 1 10

tesdtoc Raf. Voltags: 980 Cument in Amps x 100

SANOI3S M1 WL

3

%
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10. Show FLA markers based on Full load kVA
a. Users may select the transformer’s FLA marker to be plotted at the nominal or full load

rating:

b. Right-click on the TCC drawing > Selected device settings > SC Flag tab

TCC Device List: | T3 vl

Library:

- [Elx

2Winding Transfomer | (Jamage Curve | Datablock | One-Line |

Complete

Norinal kva:  [750.0 Full Load ke (900

Manutacturer

Lin | I Link with Lin [NONE

Type

|Dry Type

Prirnary

.TCC Device- Setting Properties

Secondam

x)

Device SCFlag | Datablocks I Arcing Fault and LIDF Flags |

- LTPU / FLA Marker-

Current: 50000 Amps

10000 sec

¥ Show Marker
¥ Show Label

% Max Plat Time: |35.3
:Translormer FLA Marker

’ Cut OFf Curyve At

Time:

& Mark Nominal kv

7 Mark Full Load ki ‘

1000

001

05 1

teodtce Ref Voltage: 480V Cunentin Amps x 100

RREMT IN AMPERES

SANDI3S NI3WIL

11. Added ability to plot user-defined capacitor and bus damage curves.

a. Capacitor: User-defined curve

TCC Device List [CapBusta - Library:

- Sl
Capacitor | Datablock | OneLing | CLRRENT IN AMPERES El
Mamne: CapBusl3 - 1000 A
BusVolage:  [#160 ¥ Data |Complete = |
Bated 4160 Y
Tupe CopactorBank = 100
KAR 33600 50018 micio-farads
Damagt Curve:

; I =
= =5
Amps | Time (sec] i =
@
|1 100000 100 #
|2 eoomo 010 g
3 100.0000] 1 &
% - Cap-Bus13
LB
oo - m
05 1 1K 10K
tcc7toe Ref. Woltage: 480%  Current in Amps x 10 ~ |
®m &
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b. Bus: Option for using the IEEE Buff Book or a user-defined curve.

ik 1eaaccg [=aon
TCCDevicoList [00SHVEWER =] Lbraws |
Bue | Datablock | Onerine | El
CURRFNT IN AMPFRFS P
Name: [003-HV SWGR -
Bus Vokage: 13800 v Dats Comniete. =] 1000
T~ Node Bus
Desciption: [PSBMatosBs
Buf Book 242 - Acoeptable
==
Fauk
“alculating Damage Ct 100
Conducter Sefections:  [Compmr =]
Acceptable Damage Ke: |1 A"05s)
Disconnect Rating: 2000 | Amps i
Use-Define Damage Curve Fodraw 10 &
‘ ~ =
Amps Time (sec] |
=2 lsmc) J %
i 1 8
o
= 2
3 2
L
3 = 1 003-HV SWGR-
0.10
0.01 b
b 1 1 100 1K K
tccltcc Ref Voltage: 13800V Current in Amps x 1 =
_ E |
™| v

12. Added current limiting markers (2 and ¥4 cycles).
a. Current limiting markers can now be added to TCC drawings.
b. The amperage and clearing times will be shown with the marker.
c. Right-click on the TCC drawing > Selected device settings > SC Flag tab

EEX

fTCC8.TCC ()

TCE Device List: |F 4 =

Libray:  GOULD SHAWMUT, CL-14, 5.5k E-Rated, 10E-600E,

Device | Settings | Datablok | Onedine |

[Complete > | '?

[Fa

Bus Veltage and Fault Current

Hame:

TCC Device- Setting Properties

Device SCFla | Datablocks | Arcing Fault and LIDF Flags |

LTPU / FLA Marker

¥ hom Marker
¥ Show Label

- Cut Dff Curve &t -

Currert:

Tirne:

50000 Amps

10000 sec

1000

CURRENT IN AMPERES

~

% Mag Flot Time: |70.0

Shott Circuit Flag and Termination Options -

% Plot Time: |25.0

SONGIIS NIIWIL

I SCMarker T 5CLabel

& Mavimum Fault Level

 Minimum of [Max Fault Level and Interupting Rating]
" Mark ot Min{INT. Fauit] and Terminate at MaslINT . Fal]
Do Nat Terminate Curve, Mark INT Rating and Mas Faul

139000 &, 178 eye

sy
% '\BSETA,‘IFZ v

tecBtec Ref. Voltage: 480 Current in Amps x 1000

Trtent Limiting Fuss Markers

oo

! W 1% [Curent @ 0.01 seconds M 2« B

|

oK Cancel Hep |

=
[se

13. Added option to terminate the curve.

TCC Device- Setting Properties

Device SCFlag l Datablocks ] Arcing Fault and UD Flags }
SC Flag and Termination Options
" Maximurm Fault Lewvel

" Minimum of (Max Fault Lewvel and Interrupting Rating)

@ Mark at Min{INT, Fault) and Terminate at Max(INT, Fault;

i~ Do MNat Terminate Curve, Mark INT Rating and hax Fault
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14. Ability to specify and report the time adder and shifter for each device in the TCC.

TCC Device- Setting Properties

Devica | SCFlag I Datablocksl Arcing Faultand UD Flags

Current Multiplier: I'I oooo

Time Multiplier: |1 aaoon

Time Adder: ID ooon sec

15. Ability to plot the motor asymmetrical inrush current.
a. Option in the TCC to plot the Asymmetrical Inrush using:
i. FLA x Inrush x 1.6 (default) or any user-defined value.
li. Option to choose the maximum time in seconds to plot.

ey |=|r=n ="
TCC Device List: [M25 43 =] Library:

Wotor  Stating Curve | Datablocke | One-Line |

Soter e [FalVoge B =] -
Starting Time: |5.00 sec

Inrush Factor: (6.2 “FLA T Link inrush with LRA/FLA
FLA (Line): [2165 Amps W Link FLAto Rated Size
ot At [T ren

P Opon

e e o e | Fitor D/ it s

GURRENT IN AMPERES [

I Fstor rmage

I Stator Damage

I it Lt

|: ¥ Pt Aym Inush

SONOCES NI FNIL

05 1

tccltce Ref. Voltage: 480V Current in Amps x 10

16. Ability to plot a 2nd reduced voltage motor starting curve in the TCC with user-defined or
default parameters. The dotted line below shows a 80% reduced voltage curve.

ik TecaTec o
TEC Devies List: [M5 | Library

Motor  Starting Curve | Datablock | One-Line | 3

CURRENT IN AMPERES @
Starter Type: | Full Voltage (Square Transient v
Starting Tme: 500 sec
Innush Factor: 5.9 “FLA [ Link lnnush with LRA/FLA
FLA (Line): 647 Amps I~ Link FLAto Rated Size Me———
Lozd Adder:  [00 Amps Fedraw
- Plot Option
& Al Motors (" One Motor

1000

Rotor Damage / Motor Stall

Curfpul | Timefsl =+
™ Rotor Damage: E00] HOE—|

or Damage

Cufpul | Timefsl =
1 —|

SANOOIS NI FNIL

| ™ Reduced Voltage Curve
\ Starting Curve

O Defat

FLA (Line) 6470 Amps

Inush Facter:  [472 = Original FLA

Starting Time:

05 1 10

tec2tce  Ref Voltage: 4160V Current in Amps x 1
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17. Additional options have been added to the Arcing fault and UDF Flags tab:

coow

TCC Device- Setting Properties

Device | SC Flag | Datablocks Arcing Fautt and UDF Flags |
Device: B-SWBD1, 480V, TCC Ref: 4160V
how User Defined Flags Amps {dot)

Froms)  To (s) Curert 1 [0.000
Time: I'IDDD.DD Iﬂ.ﬂ'lﬂ Cument 2+ Iﬂ.DDD

@?Show Constant Category Lines or User Defined C-Linei
From To

Current: |115 |1DDDD.D Amps | Extendto Pickup
Time: Iﬂ.ﬂ‘lﬂ |11mn Sec [ Category C-Lines

Select a bus to apply a 3phase fault, Arcing Fault Cument
flag plotted will be based on the Arc Fash "Bus’ option anhy

009-TX C PRI * Buses Directly Connected
LV DISTRIE ¢ 1 Branch Away

" All Buses in Onedine

€ All Buses in Project

Show Cther Arcing Fault Current {dash-dot)

ok | Cancel | Help |

@Show Arcing Fault Cument for Worst Case Incident Energy

Display device and reference voltage of selected device.

Plot two user-defined current flags (Current 1 and Current 2).

Plot single, multiple, or user-defined constant energy lines showing the PPE category.
Plot maximum and minimum arcing fault current flags.

(Options a. through d. are further discussed under the Arc Flash Enhancement list)

18. Added additional options for TCC backgrounds:

~ooo0 oW

Number of ticks per decade.

User-definable axis line and outside boarder widths of the TCC drawing.
Grid and label enhancements.

Ability to add up to 10 labels per decade on the TCC.

Ability to have a dual density for time and current.

Right-click on TCC drawing > TCC Settings > Background tab.

" MTRI8.TCC (MTR28.DRW) [=IFErE=T]
TCC Device Lt [LVPS ~|  Lbay: SOUSRE D, NA 0012004 670678310 |

e e o o] CURRENT IN AMPERES @

Name: [[VP5 Conpiete :)

-~ Bus Vokage and Faul Curent
| Bus Voltage: [457 V. lscAmps: [21883

Phase
Bedraw | Lbrary.. | Funcion.. | Device/TCC Netes.. |

[ 100 &
A

MCH M2§ #3————

ek e |

0
F TX G SEC-

Layout | Fat Curent  Background | Al Devices | Arc Flash | Notes |

Font: [Pral, Feguier, Gaiza ‘

SANOI3S NI L

Densty
¥ Dual Denstty

{ 20 Ticks/Decade v 10 Ticks/Decade .

1 ] Dividing Pointin Each Decade
" Label Density ) ~Color Style—————
| { € sad
3 Labels/Decads ~ Dot
Color

ok Cancel Help ]
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19. Ability to add the fault current type to TCC drawing and Forms. Right-click on TCC drawing >
TCC Settings > Show Fault Type.

CURRENT IN AMPERES

1000

100

SONCOTMI L

0.10

0.01
0s 1 10 100 1K 10K

L&ABus19.tcc Ref Voltage: 4160% Current in Amps = 1| InitSym 3P | LABUS19.DRW

20. Include or exclude cables, buses, and capacitors from the TCC “GoTo” command.

Option Groups:

Startup I Lock Mouse Drag  Pen %WWidth: |‘|+1 24 Paint vi
Application 2

Project Titles and Logo - Device Font

One-Li

H;smltne " Use |ndividual Font |
Library Fas f &

Mizcellaneous Files CenddntersatEon: F | ~—I
ArcFlash

E quipment E valuation —Pickup Label——————————————  — Short Circuit Flag
ser-Defined Fields " Show Amps T Show Amps

b Lilti-U zer > & 2

Meter @ Show Device Hame Show Device Name
Option Subswvisws: W Automatic Arangement -

Device Appearance Flot Parallel Cables

] evice Flag

Device Datablock r— For Pritting Only “Ewclude From Go To TCC—
TLCC Layout . . i

TCC Fault Current Hide: Arcitg Fault Flags and I Exclude Cables

TLCC Background I~ A Flagh Constant Categony

Lines I~ Exclude Buses

ok Cancel I~ Hide User-Define Flags I Exclude Capacitors
Fewr | ) |
Help I
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21. Added multiple voltage scales on TCC drawings.
a. When plotting devices of varying voltage levels on the TCC, you now have the option to
show the conversion factor between them.
b. Right-click on TCC drawing > TCC Settings > Layout tab.

] LLLLLL damhllulul Ll |

| TCC - Setting Properties [

R E

Layout |Fa|.||t Current I Background I All Devices | Arc Fash I Notes |

W0 E
f = ~Curment Ads Range
B
§ in: i Max: [10000 ‘
[Saea - —Time Axs Range
\ Min: Inmm Max: |mnu ‘

Reference Violtage: im
Cument Scale X 107: 11

¥ Show One-Line Name
™ Show Fault Type
| ¥ Show Multiple Vottage Scales |

010 |

oo .
[+ 10 100

FORCtcc Ref Voltage: 480V FDR_C.drw
Currentin Amps  x 10 @480V x1.154 @4 16 KV x0.348 @13.8 &V

22. Use highest or lowest voltage as the reference in TCC drawings.
a. Option to use the highest or lowest voltage of the selected devices when creating a TCC
drawing from the GoTo menu.
b. Go to: Project > Options > TCC > TCC Layout.

Options ﬂ

Option Groups:

SPtartup P — Current Axiz Range %
Application . () m
Praject Titles and Logo Mir: taw: |10000

One-Line

Egﬁ;ﬁ  Time Axis Range

Miscellansous Files

Aic Flash Mir:  [0.0100 M 1000

E quiprnent E valuation

User-Defined Fields  Reference Voltage

Multi-Usger

Meter Mew TCLC: ' Usze Highest Yoltage from Go To device
Option 5 ubviews: 480 walts | ¢ Use Lowest Voltage from Go To devices

Device Appearance

Device Flag
Device Datablock Current Scale X 107 EI

TCC Layout

TCC Fault Currert ¥ Show One-Line M
TCC Background il S UGG
TCC All Devices I~ Show Fault Type

Cancel | I~ Show Multiple Yaoltage Scales
Help |




CAPTO R (cont'd)
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23. Ability to hide arcing fault and user-defined flags for printing purposes.
a. Option to not display the arcing fault and user defined flags on TCC drawings when
printing.
b. Go to: Project > Options > TCC > TCC All Devices :

Options ﬁ

Option Groups: AEE
Startup [~ Lock Mouse Drag  Pen 'width: |1+1.-’4 Paint vl E%
Application Devies F =
Praject Titles and Laga evice Faont

One-Li

Hz;mltne & Usge Individual Font

Library [ i rial, Regular, 8
Mizcellaneous Files Use Universal Font l& £ | J
Arc Flazh

EEuiEment Evaluation —Pickup Label——————————  ~ Short Circuit Flag—————
Iser-Defined Fields " Show Amps " Show Amps

Fulti-User . = .

Meter & Show Device Name Show Dgvice Name
Option Subrviews: W Automatic Arangement

Device Appearance ™ Plat Parallel Cables

Device Flag

Device Datablock  For Printing Onlp———————————| 1~ Exclude From Go Ta TCC—
TLCC Lapout _ _

TCC Fault Current Hide Arcing Fault Flags and [~ Exclude Cables

TLCC Backaraur [ Arc Flagh Constant Categary

Lines ¥ Exclude Buses
™ Hide UserDefine Flags [ Exclude Capacitors

24. Option to disable the prompt when using the GoTo TCC command when creating new TCC

cl3 B |
Select a portion of the ‘
ane-line and then
= " right-click (See |
| LVPS ) |
Lvea L Mew... |
Existing. cri+l |
Symbol Sslection. |
Expand |
isconnect
N Service
028-MTR 28 A
ut of Service
==
"
/ang Size Bus z:: i Ga To 4re Flash..
"
- Go To Equipment Evaludtian, ..
Clone Go To Data visualizer..
Copy Data Go Ta ISIM. ..
Faste Data Go To TMS...
Destroy Go To HIWwAavE...

Remove CrHR Go To Reliability
JWxt Symbal Find In One-Line... chrlE
Zoom » Find Mot in One-Line

Find in Other One-Lirles

/JI\ o ‘
M9 | cuery crhQ L
Datablock Format... ctrhD

SKM Power*Toals

e with the selected components from the one-ling, do you wizh to create a new one-line and associate it with
thiz TCC?

k. * 4

This one-ling will show up in the One-line tab of the TCC.

Mo

‘ [~ Do not prompt from now on, new one-line will not be created automatically for all new TCCs, ‘

Note: Go to Project > Options > Application > Clone and TCC Prompt to reset this dialog.
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25. Ability to print onto K&E paper.
a. New form template has been created for K&E paper.
b. User-definable line widths of the axis lines and outside borders of the TCC.

26. Multiple Protection Functions can now be displayed on the one-line Datablock. Project >
Options > Application > Datablock
a. Show Multiple Settings Only
b. Show Multiple Functions (All)
c. Show Multiple Settings + CTs

27. Added additional options to the TCC Textblock
a. New option to set the text and background colors.
b. Select Transparent or Opaque text.
c. Ability to change the color of the border

Textblock S5
— Text
TCC Texthblock - )
¥ Size to et
Fant... |
Front Color... | D
Back Color... | -
e " Transparent
Current Fonk:  Arial 8  Opaque
Shadow————————— [ Leader —Border
[ Wisible [ Wisible [ Vizsible
Direction Qrigin Thickness
IDown and right ;I I.t’-‘n.utomatic ;I IThinnest ;I
Depth Tope

|Thin j |C|D$Ed Ao j

0K | Cancel | Help |
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Library

28. New Thermal equations have been added to model ANSI 49 function for the following devices:

SEL 701, 710, 749M

. Rating and Curve method
. Revisions R100 and R201
Merlin Gerin Sepam 20, 40, 80 Series
. Startco FPU-32 and MPU-32

\\SKMSBS\DATA\ENGINEERING\DEVELOPMENT LIBRARIES (BACKUPJ\PROTDEV LIB\VERSION 6... [ = |[ & |[=5]

Device | Class  Trp Curves |

Segment List

50P1F (0.1-20x FLA)
50710 (0.015.0sec)

~Segmert Operation

- Segment Data
Neme: [48 Tme Dial (0.1-15) ¥ Initially Shown in TCC
Type:  [Mator Relays |
Tove:  [SELTARRIO5 | Service Factor Range <= [1-50
Method: | Rating Method j' e SF=(=25 - RIC=AUTO
D Desc| TD |LHT Hot| | TesERTHOTETOLO2)x
A S Y
07 Jow 100 oA o) an[T
T 100 10.00 LH[J' ]

15 150 600.00

¥ Aute Preload Io: [0.30

CT P |100 CT Sec
1.000

O Dise  Ste

@ Cont [0.0100

RTC # AUTO
Te =60 x RTC x Ln[

1326

1o = Mutfiple oF FLA

LRAT- SFF
£
- F’]

RTHOT 70 x LRA”
T

29. Added quick search and query capability when searching for devices.
a. When searching for devices in the library you can use up to seven filter criteria to help
you find what you need.

Manufacturer

<Al Manutacturers>
BB

BEC

CARRIERE
CHALLENGER
CUTLER-HAMMER

EATON

FEDERAL PIONEER
FUCHS

GE

GE1

HYYUNDAI

Amps Rating

— [ Waltage [ TCC Mo,

| CatalogNo. | Date Time Created Date Time Modified

30. Selective coordination screen

a. Added a column/field to the library to be able to determine if a device has selective
coordination information.

A |[soron | Manutzciurer: [ERERTER

Tope Des: TCCH: Amps Rating: [ ~] lseka <

Manufacturer | Type

| Desciiption | vl

tage | TCCHa | Catalog Mo. | Selcoor Moles [~

1Y CUTLER-HAMMER

CHKD, Optim 550

LS [LTD=4t), B3-4004 600

SC-B926-98. 6327-.. CHKD3_ | 1401 200002

t@ﬂ, e e

m 550, A5 CT0-14), 62 4004 Static Trip

Upstream Device Frame / Sensor:

Device | Frame | Sensor | Plug | Tiip Curves | Arc Fash  Selective Coordination |

CHKD, 240V, 125A, 100kA / 63A
CHKD, 240V, 125A, 100kA / 7DA
CHKD, 240V, 125A, 100kA / 50A

CHKD, 420V, 1254, 65A / 70A
CHKD, 480V, 125A, 65kA / 50A
CHKD, 480V, 125A, 65icA / 10DA
CHKD, 480V, 125A, 65icA / 110A
CHKD, 480V, 1254, 65kA

CHKD, 600V, 125A, 35kA / 63A
CHKD, 600V, 1254, 35kA / 70A
CHKD, 600V, 125A, 35kA / S0A
CHKD. 600V, 125A. 35kA / 100A
CHKD, 600V, 125A, 35kA / 110A
CHKD, 600V, 125A, 35icA

CHKD, 240V, 2504, 100kA / 1254
CHKD, 240V, 250A, 100kA / 150A
CHKD, 240V, 2504, 100kA / 1604
CHKD, 240V, 250A, 100ikcA / 1754
CHKD, 240V, 2504, 100kA / 200A
CHKD, 240V, 2504, 100kA / 2254

Downstream Device  Netes:  [|AD1200002E
= soka | e Frams Devics: —
300 I BAB, 240V, 154, 10k4 BAB, 1-Polel0-7045C-3500-77C
200 I BAE, 240V, 154, 10kA |BAE, 2Pole] 01 28453501 770
£ .00 ™ BAE, 240V, 154, 10kA Bl
250 ™ BAE, 240V, 204, 10kA Bl
25T BB A, 2 10K 5.2 Polet - 255250177
250 ™ BAE, 240V, 204, 10kA AE, 3 Polel5-10045C- 3602 770
250 ™ |BA, 240V, 254, 10k4 BAB, 1-Pole]0-7045C-3500-77C
250 ™ |BAB, 240V, 254, 10k4 BAB, 2-Pole] 01 2545C-3501 770
250 ™ |BAB, 240V, 254, 10k4 BAB, 3Polel5-10045C-3502.77C
250 ™ |BAB, 240V, 304, 10k4 BAB, 1-Pole]0-7045C-3500-77C
250 I BAB, 240V, 304, 10kA |BAB, 2Polel0-1 2545C-3501-77C
250 ™ BAE, 240V, 304, 10kA |BAE, 3Polel510045C 3502 770
1.50 ™ BAE, 240V, 364, 10kA |BAE, 1 Pole] 0-7OASC 3500770
1.50 [ BAE, 240V, 364, 10kA |BAE, 2Pole] 01 2845 3501 770
1.50 'l: (BAE, 240, 354, 10k |BAE, 3Polel510045C 3502 770 -
= Select Device | Select Freame Dekete
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31. Allow for maximum settings as a function of various ratings for modeling of devices.
32. Continuous settings can now be entered in amperes.

33. Option to enter minimum interrupting current for fuses.

a. When a value for minimum interrupting current is entered into the library it will display
smaller values on the TCC with a dotted line.

TCE Devise List [PD-003 ~|  Ubay SO Positol 14.4kY. BK-200K K-Spesd |
Device  Setings | Datablock | OneLine |
osirol ER_B.0A 71kA 10.0kA
1000 -
i Devics | FuseRiating | Trip  Tiip Curves | avc Flash |

e 3 =l I~ Show All Sizes Fuse Haing Sealist -~ Segment D.

i A Name  [BAmps [ Initially Showr in TEC.

4

Sement Ll;l Setting! Selling? ? Typer  [Fuse Cuve ~1
7 1 O —
171 [ fums Ell = = e i
o = | = | :
25

=8 | | =l 7 Mo e

-
=4 = = = i [ Minimum Mek Total Cleaing | ~

I =l =l =l B Arps | Tweld | e | Tmeld |
| = ] =l g amnooo 14 4800
10 Y 126300 1208000 | 145200

[etan | by, | focon. | Phce | 4 foed0n | BAA10 | 14530 532400
Inseit Segm | Delets Seqm 7 138300 100B00 | 153800 104800
e [Ee 0 15.2000 58230 17.1400 58120
Library Hotes: , 245400 11380 293200 1.2250

T 36300 05045 407900 06782

4 £5.9800 01205 | 100B000 01025
1 94.4800 00591 | 1501000 0056 | v
0.10
001
1 10K
tec12.tee Ref. voltage: 480Y  Currentin Amps x 10
5

34. Delay segments (definite time) in the library can be entered in seconds, cycles, ms, or 100ms.

35. New library categories: Generator decrement curves and Recloser 2
a. Generator decrement curves can now be stored under Motor/Gen Protection

E.’E E\Dgp“';”g;'sa“dse"'”gs“"“"‘ 4l Warutacturer [FERETERNER +]| Type b [ toow [ seses ]| ek (2] |
| ) LowVokags Breakers

Marfacturer [ Type | Desciption [ Voltage [ TCCMo Catalog No. [ SelCoor Notes Date Time Creal
) Motor/Gen Pratection
| (3 CATERPILLAR SRAB, Frame 824 1500- 1725k 480 1217/2007 75
1) hhotor Cireuit Protector
é Motar Over Load
40O Motor/
O [
B Fuses

- w40 Relays
T HUMY Rreakers
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b. Added a new recloser category to support all breaker functions and relay equations with

a tolerance.

_——
=4 C:\Documents and Setingsbbroc fi
- B CePTOR
|3 LowYoltage Breakers
= () Motor/Gen Protection
13 Motor CircLit Protector
é Motor Over Load
+O Motor/Gen Relay
® Generator Decrement
w8 Fuses
+40 Relays
[ HV/MY Breakers
- Speciay Devices
[ Recloser
B Specially Device
Recloser 2

® ¢ Gwitches
+ @ 17SIM /TS

Al Manufacturer. [<Al Manufacturers> = | Type: s TCoH Amps Rating: [< <] lsekes [ <]
[ Tupe [ Description [ Vokage [ TCC Mo [ Catalog Na. | SelCoor Nates [ Date Time ~
[} COOPER ETC Control Phase/Ground, B-N 36000 R280-51-31 B/200F
[F COOPER Form 38, CWE/CXEALZE Ground, 1-18 & K 72500 R280-31-25/ 5280, 1/6/2007
[F COOPER Form 38, CWE/CXEALZE Phase, 87 72500 R280-31-25/5280- 1/6/2007
[ COOPER Form 34, ME Ground, 1188 K 15500 R2ADg1-25 /528 1/5/2007 —
[ COOPER Form 34, ME Phase, 42 15500 R2ADEl-25 1/6/2007
[ COOPER Form 3, MLE Ground, 1185 K 15500 R2AD1-25/528. 1/5/2007
[ COOPER Form 3, MLE Phase, 42 15500 R2EDG12S 14502007
[ COOPER Form 34, MYE Ground, 1185 K 000 R2E091-25/528. 14502007
[ COOPER Form 34, MVE Phase, 4.2 27000 R280-31-25 1/5/2007
[F COOPER Form 38, PUWEFWYE Ground, 1-18 & K 27000 R280-51-25 / 285- 1/6/2007
[F COOPER Form 38, PUWEFWYE Phase, 87 27000 R280-51-25 / 285- 1/6/2007
[ COOPER Form 3. RE/RVE/RNE Ground, 1188 K 2000 R23DEI25 1/6/2007
[ COOPER Form 3, RE/RVE/RXE Phase, A2 2000 R2ADEI25 1/5/2007

36. Added all existing relay equations to the breaker categories and enabled equation tolerances.
37. New protective devices added:

Approximately:

-160 new Static Breakers

-80 new Ground Fault Breakers

-110 Thermal Magnetic Breakers

-110 LV Fuses

-100 HV Fuses

-60 Electronic Relays

-35 Motor relays

-200 HV Breakers

-250 Reclosers

-40 Switches

-Others - Approximately 1400 new devices.

38. Updated manufacturer specific incident energy/flash boundary equations in the protective
device library “Arc Flash” tab:
b. Equations in the back of the IEEE 1584 standard
c. Various manufacturer specific data.
d. Units can now be changed for the ‘Current From’ column.

Device } Fuse Rating ] Trip ] Trip Curves ArcFlash l

Frame Size List Equipment-Specific Eguations for Incident Energy and Flash Boundany:
40.0 Amp A Current
A5 1 Amp From kA To A2 A =] c2 © D
ggg imp 1 1.16 1.60 0.00 -77.0226 | 1521090 0.00 0.0000 0.000
?g:g Amg 2 1.60 316 0.00 -17.8346 57,4080 0.00 0.0000 0.000
a0.0 Amp 3 318 106.00 0.00 0.0000 1.0460 0.00 0.0000 0.000
q0.0 Arnp 4
100.0 Amp 5
110.0 Amp 6
125.0 Amp
150.0 Armp 7
1750 ___Am 8 —1

9
2250 Amp 10
2500 Amp
300.0 Amp < | N
3500 Amp
400.0 Amp .
4500 Amp kA From < Ibf <= k& To Current Frarn Unit: | kA ﬂ
gggg mg_ Incident Energy (calories/cm”2) = A2 * 62 + A*Ibf + B

b Flash Boundarny (cm) = C2 * af"2 + C* |bf « D




CAPTO R (cont'd)

39. Added ability to select a different CT secondary current from the component editor without

having to select a new library file.

]

m Component Editor - Scenario[ Base Project ] F=-IF=-]

Component Subviews: Scenarin Manager..._ |

|F'r0tect|ve Device Modek I BE150/51E ;I

Reliability D ata )

User-Defined Fields LT Fiatic:

Datablock

S etting

ol - Jurnp.. Segment: jj Settingl Setting2

o5 = || 1 Fiskn =l[4 = =l

£l LvF1 7 21 inwerse ~|[e3 =1 =l

0l LwP2

0l LvP3 7 [INsT —|[1s = | =]

g txgg 7 4[INST Delay, w3253 | [BathOft || ~1

L1 MCP M28 #3 5] =] =1 =l

O McPmzsga |

[m] Library... Eunction... Phaze Mates...

Ll R G2 - Insert Seam | Delete Seam | Adder/Shifter/TestPoint |

Expand II Shrink.

40. Added a section to identify the test standard in the library for ANSI, IEC, or UL.

Device | Frame | Trip

| Plug | Trip Curves | Arc Flash | Selective Coordination |

Manufacturer: IGE

Type: |FC. 24 3-Pole 600V

Max Voltage: [600

Description [15-1004
TCC Mo |DES-013B 10 -0258
I DC Device

[~ Test Standard
7 ANSI
= UL
i IEC

Notes:

Catalog No:  [FC__TE__R_

[~ Use Arc Flash Equation

Mumber of Poles
i+ Multiple Poles
1 Pole

08./05

Record Plus Type FC

41. For Arc Flash, added an option to treat fuses as current limiting (yielding ¥2 and ¥4 cycle trip
times) or to use the equipment specific equations in the Arc Flash tab.

CAUSERS\BROC.FINNEGAMN\DESKTOP\PTW VERSIONS\PTW32_TESTING\LIB\PTW.LIB : BUSSMA... [ = |[= (=53]

Device | Fuse Rating I Trip I Trip Curves I Arc Flash |

Manufacturer:  [BUSSMANN Type: |LPJ. 600V Class J
Description: I'I-BDD.»‘\ Max Voltage: IGDD
TCC No: ISee Notes Catalog Mo: LPJ-__SP
I~ DC Device ¥ Curmert Limiting {1/4 or 1/2 cycles Trip Time) ¥ Use Arc Flash Equation
i~ Test Standard
= ANSI
UL
= IEC
Motes:
Amp Range Min. Melt Total Clearing -
1-12A 363 (4-15-51) 364 {£-15-81)
15-600A 51017 (5-15-02) 50913-2 Rev. A (5-15-02)
Manufacturer's TCC only lists curves for 1, 2, 3, 5, 6, 8,10, 12, 15, 30, 60, 80, 100, 125,
200, 250, 400, and 600A. All intemediate curves interpolated based on these curves




CAPTO R (cont'd)

ENHANCEMENTS FOR POWER*TOOLS FOR WINDOWS VERSION 6.5
Datablock

42. Display "Settings" for protective functions in the datablock.
a. Added several new attributes to the datablock for protective devices.
b. One example would be the LTPU, LTD, STPU, STD, INST, INST Delay, GFPU, and
GFD settings as individual fields. All settings were previously combined.

DSL Breaker

STPU 2
STD 0.1 (I"2+ Out)
INST 2

Cc17



DAPPER, A_FAULT, and Sizing

1. Swing bus definition is no longer required for all fault calculations. The generator with the

biggest kVA rating as the swing bus will be used to provide fault current calculations.

2. Option to include or exclude
Load Flow Current
in the Comprehensive Fault.

— Pre Fault%oltage
i Load Flow

" PU%oltage

|1 For All Buses

" PU%oltage

Enterfar Each Bus. .

" Mo Load with Tap

Calculated data for LF_KW, LF_KVAR, LF_KVA, LF Amp LF_PF and PFunits at Bus Output is
now saved. These fields provide a summary of the load flow for a "Down-stream system" from
a "Bus" point of view. One of many interesting usage of these fields is to show the effective
PF after a PFC is applied to a bus. From the system illustrated below, the PF improved from

0.8 to 0.96 after inserting a 176 KVAR capacitor bank.

Z CBL-0008

i 418.0 kW
Tl 1278 KVAR
LF PF 0.96
PctVD 4.1 %
LF534 A |
LF Current Angle -49.56 deg |

| LF kVA 437.06 kVA
| LF PF 0.96 %

BUS-0021

480V

LF kVAR 123.94 kV:
LFkVA 418.76 kVA
PF (.56 %

LOAD-0003

500.000 kVA

LF Cument 637.79 A

LF Cumrent Angle 69.22 deg
LF kW 400.00 kW

LF KVAR 300.00 kVAR

LF PF 0.80

=
PFC|Bank
LF kW 0.00 kW
LF k\I’AR -176.06 kVAR
LF PE 0.00



DAPPER, A_FAULT, and Sizing o

ENHANCEMENTS FOR POWER*TOOLS FOR WINDOWS VERSION 6.5

4. New option for ANSI Fault to report “Complete” or “Summary” 30-cycle results.

[v 30 Cycles Duty Report: |Cumplete j

OF. | CanCJSumrlnary S— |

5. New option for Sizing program to limit maximum cable size and parallel conductor permitted by
user-defined values. The maximum parallel permitted cable entered by user will be used as
the ceiling of the parallel conductor permitted instead of the available data in cable library.

Sizing Options

(o Use maximum cable size and parallel conductors To meet conditions:

permitted from selected Cahble Librany T e S S e

2. Branch woltage drop limit

" Limit maximum cable sizeto:  |1200 AWG, under FLA
Limit parallel conductors 5 # 3. Minimize circular mils.
permitted to:

6. Added optional Schedule Report to select multiple formats, and to report each selected format
in a different file.

Unbalanced/Single Phase Study Setup

Stdies| DL | Siging| LF | SC Schedule |DMSLF| SE | OPF | Output]

Fanel Repon Setup == :
Panel Format:

~ All Loads on 1st Pole Format 2: Center Circuit{Phase Totals ~
Format 3: Lefi/Right Circuits i
i@ Individual Loads on Individual Poles Format 4: LeftyRight Circuits and Load O
Format &: Left Circuits and Load City
Format B: LefiRight Circuits and Motes

7. Content and name of ampacity and voltage drop reference tables in the IEE Wiring category of
the PTW library has been updated based on the 17th Edition of the IEE Wiring Regulations.

8. |IEE Wiring cable library consists of new descriptions based on the updated names of the
ampacity and voltage drop tables in the 17th Edition.



TRANSIENT MOTOR STARTING (TMS)

TMS has been enhanced and includes the power and capability of the 1*SIM study module to the
extent required for motor starting analysis.

Modeling

1. Added access and application of dynamic models for sources of supply such as generators
and utilities in TMS > Source Model Setup. This was previously available only in the I1*SIM
study module.

TMS - Source Model Setup [Z‘

Source Name: Gl Bus Name: 008-D5 5WG1 Yoltage: 4160

ISIM Source Library

|F’iound Rotar Steam Linit < 300MYA (Round Rotor Fassil Steam < 300 b))

tachine Model:
Exciter Model: |1 981 IEEE Twpe ACT (1981 IEEE Recommended Type ACT)
Gowernor Model; |Standard Steam Turkine (Standard Steam)

oK Help

2. Addition of Flux Induction Motor modeling concept to Motor Model in I*SIM / TMS library.

- @ PSIM | TS
[M] Machine Model
{8) Synchronous Motar Model
{T) Flux Induction Motor Model
Exciter Model
& Gowernor Model
- jﬁ kotor Model
"1 Single Rator
" Doukle Rotor
B, Graphical Motor
--1# Load Model
L Exponential
|~ Graphical Load
L Palynamial
L= Darmping
-1k 51
+0 Relay Model
= Bus Load kodel
[F] Power System Stahilizer Model
£ % Static Var Compensator Model
% wind Generator (Doubly Fed)



TRANSIENT MOTOR STARTING (TMS) (onta

ENHANCEMENTS FOR POWER*TOOLS FOR WINDOWS VERSION 6.5

3. Addition of Polynomial and Damping load modeling concept to the Load Model in I*SIM / TMS

library.
#d C:APTW3 2\LIB\PTW. LIB : Equation2Laoadi - Polynomial _. |||
Egquation 2 Load ]
Marme: |Equati0n2LDad'| T - Torque %
41 F
T=Ty rEm=( u
T=A‘,+,d\,r|:mP'+,d\zrpnhAalpmp3 pm > 0 40—5
Synchronous RPKM:  [1800 - 39+
=] [
Fated Torgue:  [19718 ft-lbs g 138 C
oY
o
Moment of Inertia: ~ |235 WKE (lb-it2) E C
37+
Unitof Torque in: - frlbs -
TO: [560 rpm = 0, Break Away Torgue 36—
A0 (530 rpm > 0 35_5
red| INNERRI NIRRT AR AN RN
a: 005 Pi; 1000 0
A2 0000000 po- |2.000 Speed %
AT P3: |3.000

#Z C:\PTW32\LIB\PTW.LIB : Damping1 - Damping

Damping Load l

Mame: |Damping1

T =Totl+ 80

Mominal Torgque (Tn): g Per Unit

Inetia Time Constant: 1 Sec.

1

Damping (D)




TRANSIENT MOTOR STARTING (TMS) (conta)

4. Addition of Variable Frequency Drive as a new Starter and Controller Model for motor starting

analysis.
Motor @ g
Models | Dynamic Events I
r~ Motor and Load Mode! Library
Deselect Mator Model:  JFux Induction Motor
= e
Deselect Load Model:  [ISIM Load Model
Curert Base: |411.722 A Torque Base: (8868625 fbs [~ Iﬁ';l;th
— Moment of Inertia for Motor Onfy
Wi2: [1999.982 Ibsf2 Approximate
r~ Starter and Controller Models
Model:  [Full Votage =]
Full Voltage
Solid State Cumrent Ramp
Solid State Voltage Ramp
Solid State Cumrent Limit
Series Reactance
Series Resistance
Shunt Capacitors
Star Detta
Part Winding
o Transformer Save Asthe Default
Varizble Frequency Drive
0K | cancd | sy | Hep
Interface

1.

The Transient Motor Starting Subview is now removed from the Component Editor. You can
access this window now by highlighting a motor in a TMS case, right mouse click, and then
select the “Model Setup & Dynamic Events” options. This allows the same motor component
in the project to have different model and dynamic event saved for each case. This makes the

comparison between cases easier.

The “Save As Default” and “Get Default Setting” functions are designed to make the process of
assigning motor, load, and controller for multiple TMS cases easier.

“Save As Default” button
When the user clicks on this button, all the information in the "Models" tab page will be
save as the default settings for the selected motor. These values will be used whenever
the user assigns the same motor to an existing case or onto a new case for the project.
“Get Default Setting” button
When the user clicks on this button, all the information in the "Models" tab page will be

filled in by the default settings.



TRANSIENT MOTOR STARTING (TMS) (conta)

ENHANCEMENTS FOR POWER*TOOLS FOR WINDOWS VERSION 6.5

2. Double clicking on any motor modeled within TMS will display the following interface for data

editing.
Motor

Models ]Dynamm Evenls}

— Motor and Load Model Library

Deselect
Deszelect

Current Bage: 2715300 A

-~ Moment of Inertia for Motor Only:

wke: (1234.2800 |bs-t2

Starter and Contraller Models

Motor

Models  Dynamic Events ]

Motar Name: 125
Motor Model! ypical Dbl Rtr Bus Name:
LoadModel: 2000 HF FAN Busidliags S
Link Initial Status -
FIEGEE
TerauBace tbs T fg @ OffLine ¢ Online
_Aorosimas | Sy

X

EventData

Ewent Time: {200 Sec

Time Dependent Event

" Start Motor
Multiplier:

¢ Load Change

@ Trip Motar

Voltage Dependent Event

Model.  [Full'iohage ]|
Full Voltage " Start Matar hanitor Bus
Saolid State Current Ramp Iﬁ
Solid State Woltage Ramp " 4 =
Solid State Current Limit  Trip Mator
Seties Reactance Manitar Bus Yoltage:
Series Resistance Delete Event ]—‘ ey
Shunt Capacitors
Star Delta.
FartWinding
Auto Transformer Sava As Default
| 2 Frequ
ok | cancel | | oK | Cancel | Al ‘ Hielf J

3. Addition of available Sources to TMS. Selected Components for each case can now include
application of dynamic models from the library (Machine, Exciter, Governor) for the sources of

supply.
4.

new output data channels.

TMS - Select Components
Source ]Mnlnr} Bus ] Branch}
Available Sources
G2

[G)ex!
mut

Selected Sources

g| TMS - Select Components
Suurcel Iotar 1 Bus

Awailable Branches

Branch ]

Addition of Branch to available Select Components for each case to monitor P, Q, and | as

X

Selected Branches

;I
ﬁ

Connection Info 008-DS 5WG1
Woltage (W) 4160
Status: In Service

[T
@&c10
@ciz
@& C14
@16
@&ci?
@&C19
@&c3
@ca
@ s
@&co
&7

& rn
£l |

Vaoltage (W)
From Bus: 027-DSB3 480
To Bus 026-MTR 28 A 480
Status: In Service

53

ﬁC‘H

|z

Close

Help

Close

Help

kAotor

1
C13A
C13B

RN RN SN S b Ny

ERNZANAYS

fe@@*%@*%@
_

=
I
I

Bl =
| ==



TRANSIENT MOTOR STARTING (TMS) (cont

5. New Excel report for group motor acceleration/starting.

M5 _Folderl CaseZ Input.xls =10].x]
A B © 8] E F G H | J K L 3
4
5] EQUIPVMENT
£ |Bus Name Motor tag Rated Power PE Iflc Load Factor| Istart/lflc)] PF start | Istart 1 Complex numbers:
7 Ikwn a1 [A]__|100s Start 1 Run 1
G |025-MTR 28 A M 23 F 182 415.00 0.83 B01.41 1.00 B.24 0.06 4209.85
3 |TOTAL AMPS STARTING
10  TOTAL AMPS WHEN RUNNING
11
12 |025-MTR 25 IMQS 1604.30 0.82 271.53 1.00 4.00 0.06 1900.71
13 | TOTAL AMPS STARTING
14 | TOTAL AMPS WHEN RUNNING
15
16 |028-MTR 28 B M23 #3 207.50 083 30070 1.00 B.24 0.06 2104.92 ¥ 2104 92 30070
17 |028-MTR 25 B M8 #4 207.40 0.83 300.70 1.00 6.24 0.06 2104.92
18 | TOTAL AMPS STARTING 2104.92 (210492
19 TOTAl AMPS WHEN RUNNING 200.700 S00.70
20
21 |
LIK] TMS_Folder1l_Case2 LIJ—A‘ X

6. New Excel report for TMS study results of all selected plot channels at user-defined interval.

=i
A B C D E F G H | J [ K [ L [

1 [ChannelDat3
| 2 |

3 Mator: M 28 # 182
T Time otor_spd | v_terminal | i_line i_stator i_rotor elec_torg  mech_torg | acc_torque | power_factor motor_slip | power_elec | q_elec
|5 | 00 1785.793 0.000 511.325 0.000 0.000 0.000 1492907 | -1492.907 0.731 0.008 317.894 296.620
5| 01 1785.890 | 492578 510.540 510.540 0.000 1493.290 | 1493.054 0.236 0727 0.008 316.704 299.043
7| o0z 1785.892 432589 510,516 510.516 0.000 1493.220 | 1493.086 0.164 0.727 0.008 316672 299.062
o | 0.3 1786.892 492,589 510.516 510.516 0.000 1493.220 | 1493.056 0.164 0.727 0.008 HEE72 299.082
g | 04 1785.892 432589 510,516 510.516 0.000 1493.220 | 1493.086 0.164 0.727 0.008 316672 299.062
10 | 0.5 1785.892 492,589 510.516 510.516 0.000 1493220 | 1493.056 0.164 0.727 0.008 HEE72 299.062
E 0E 1785.892 432589 510,516 510.516 0.000 1493.220 | 1493.086 0.164 0.727 0.008 316672 299.062
4[4 [» ¥\ TM5_Foiderl_Casez IET




HI_ WAVE

ENHANCEMENTS FOR POWER*TOOLS FOR WINDOWS VERSION 6.5

1. Added new Harmonic Source Subview to Component Editor for the VAR Compensator,
Generator, and Schedules components as the source of harmonic for H. WAVE.

Component Editor - Scenario] Base Project | = == Component Editor - Scenariof Base Project ] (= fE s

Component Subviews:

Companent Subviews:
Vai Compensator T s B g::z:ﬁwe "Halmnni: Sourcs Librar

Fielshilty Diata Notes

Dtinal Powet Flow Liray...| Deselect| Modet [EEE 12 Pulse Dot

D;‘T\;b\;ﬁl}:‘e o Sslal-‘lj:‘)ef[\adﬁe\ds
atablor

eselect| Model: [Fluorescent Lights

Select a Harmonic Source from the library to iepresent the hamonics from
the schedule loads only.

Scenario Manager Scenario Manager. Haimonics for individual motors and loads connected to the schedule must

be modeled with the individual components.
GoTo | Jump. GaTo | Jump.

A B FIEEE

Expand Shrink. Expand Shirink.

2. Added Harmonic Models for 6, 12, and 18 Pulse Drives with 0%, 3%, 5%, and 8% Line
Reactors in HI_WAVE section of PTW library.

3. The resistance portion of Synchronous Generator, Cable, and Transmission Line components
are now changed based on the harmonic frequency per recommended modeling concept in
section 10.5 of IEEE Standard 399-1997 (Brown Book).

4. The impact of motor drive AC reactor on reduction of injected harmonic currents by the drive
can now be considered through adding the Line Reactor % to Motor Controller (VFD).

Load Side Short Circuit Info

Mame: [YFD-0001 v In Service IIncompIete 'l UFD —Line Side Shart Circuit Info

Byt e -SDDD.DDDD lm oF v Regenerative/Four-Cuadrant v 100% Letthraugh aon Load Side
Reted Voltage:  [4160 WL Bfficiency: |0.83
g - 0 Contribution to Line Side Contribution 1o Load Side

i ° 5.00 3 i - [1.00
Line Reactor: % Service Factor: P % Rating P T % Rating

Manufacturer: | | 5LG: %Pating | 5LG |00 % Pating
e | | wr [aoon wip:  [ro0n
Motes: 3P % kA Rating (for 3 phases) SLG: % kVA Rating (for 1-phase)

By Pass Mode

Impedance Based on Fated kvA

Bus Connection 2% IR
Pos: [00000T | [0000

Bywpass Switch
From: 010-MTR 10 Connections... | I B |
Zero: |u.nnum | |a.nnuu |

Ta: BUS-0005




H I_WAVE (cont'd)

5. The Voltage and Current Distortion models from HI_WAVE Library can now be used at the
same time to represent the impact of both on the total voltage and current Distortions in
electrical system.

6. Expanded the Load Flow Setup Menu for HI_ WAVE to use the Newton Method as the new LF
solution method covering the Load Tap Changing (LTC) transformer model.

Load Flow Study W‘

Swstern Madeling Solution Method
[+ Include Utility Impedance

(@ Exact (lterative)

[+ Include Swing Generator Impedance Swing Generator Impedance

[v Transformer Phase Shift (o Sub-transient (R +xd")
[v LTCTransfarmer | (" Transient (Ra + xd) Max fterstion 50

(" Approximate

Calculation Method

i Current Injection @ MNewton

Misrnatch (Kyva): [ UserDefined Mismatch (Voltage): 1e-005

Load Specification
Directly Connected Loads From Demand Load Study
(@ Connected Load ¢ Demand Load

i 1stLewel Demand or Energy Factor (" Design Load

Solution Criteria

Bus Yoltage Drop %: 5
Load Acceleration Factor: Branch Voltage Drop %5: |3

(0] | Cancel ‘ Help

Generation Acceleration Factor:




INDUSTRIAL SIMULATION (I*SIM)

ENHANCEMENTS FOR

POWER*TOOLS FOR WINDOWS VERSION 6.5

New industry accepted motor and load models have been added to I*SIM. [*SIM is now capable
of modeling and analyzing more extensive motor starting than ever before. 1*SIM will be a good
choice for transient motor starting as well as transient stability analysis if more sophisticated and
detailed scenarios are needed in comparison with the newly enhanced TMS study module.

Modeling

1. Added the availability and application of dynamic models for all Motor and Load models

currently available in newly enhanced TMS module. This also includes Flux Motor Models.

The new models consists of:

a. Motor Model
-Single Rotor
-Double Rotor
-Graphical Motor

b. Load Model
-Exponential
-Graphical Load
-Polynomial
-Damping

=@ PSIM ¢ TMS
[M] Machine Model
& Synchronous Motor Model
(D) Flux Induction kMotor Model
Exciter Model
& Governor Model
=78 totor Model
"1} Single Ratar
" Double Rotor
m, Graphical Motor
- L* Load Model
I—_/, Exponential
P»_/, Graphical Load
[~ Falynarnial
L Damping

=% P3IM

$0 Relay Model

= Bus Load Model

[F] FPower System Stabilizer Model

£2 Static Var Compensator Model

% wind Generator (Doubly Fed)

-5l Wind Generator Controller

%1 Excitation Control Eg" Comman
ﬁ; Excitation Control Ip Command
ﬂ Rotor-side Conwerter g-axis YWoltage Yo
ﬂ Rotor-side Conwverter d-axis Yoltage Wd
ﬂ Metside Converter Cantraller Qnet
1 Blade Pitch Anale Controller

2. Add the availability and application of all Starter and Controllers Models currently available in

TMS module study module including the Variable Frequency Drive.

Motor Motor W
Models |Dynamm Evems] Models Dynamic Events ]
(~Motar and Load Model Library S W — EventData.
Deselect Motor Model.  [Typical Dial Bt e EventTime:  [2.00 Sec. | Creale Event |
Bus Valt 160V B =
Desslect Losd kodel:  [2000 HP FAN R
. Time Dependent Event
~ Initial Status
Current Base:; (2715300 A Torque Base! (59124170 fps [ \anlt«
L sy {® OffLing  Online " St Motor
- Moment of Inertia for Motor Only  Lged Change Multiplier 0.00
WWke:  (1234.2800 |bs-H2 Approximate EventList & Tiip Metor
- Starter and Controller Model 1.00 Start @ Time
Woltage Dependent Event
Model Full Yoltage ﬂ
Full Voltage ¢ StatMatar honitor Bus:
Solid State Current Ramp
Solid State Voltage Ramp .
Solid State Current Limit & T .
Series Reactance Monitor Bus Yoltage:
Series Resistance Delete Event 000 et Unit
Shunt Capacitars =l
L |StarDelta
Save As Default
QK Cancel QK Cancel Apply Help




INDUSTRIAL SIMULATION (I*SIM) (conta)

3.

4.

5.

New Excel report for group motor acceleration/starting.

MS_Folder]l_CLaseZ_Input.Rls =101%]
A B C o E F G H | g K [ L

4
= EQUIPMENT

B |Bus Name Motor tag Rated Power PF Hc Load Factor| Istart/Iflc| PF start | Istart 1 Complex numbers:
7 [k [a] A |1ws Start 1 Run 1
8 |028-MTR 25 A M 2B 182 415.00 0.83 E01.41 1.00 6.24 0.06 4209.85

3 |TOTAL AMPS STARTING

10 |TOTAL AMPS WHEN RUNNING

11

12 |025-MTR 25 }Mzﬁ 1604.30 0.82 27153 1.00 4.00 0.06 1900.71

13 |TOTAL AMPS STARTING

14 |TOTAL AMPS WHEN RUNNING

15

16 |028-MTR 25 B W28 #3 207.50 0.83 30070 1.00 6.24 0.06 2104.92 * 210492 30070

17 [028-MTR 28 B 28 34 207 .50 0.83 300.70 1.00 h24 0.06 2104.92

18 |TOTAL AMPS STARTING 210482 [2104.92
mER 300.700 300.70
= IOIALAMES_WHENTEUNMNE

21 \
14 4]p ¥\ TM5_Folder1_Casez Kl

2 f

-

New Excel report for I*SIM study results of all selected plot channels at user-defined interval.

Fl:. TMS_Folderl_Case2_Channel.xls = IEIIﬂ
A B C D E F G H | J K [ L [ [ [ g
1 [ChannelDat3
2
3 Mator: M 28 # 182
4 | Time otor_spd | v_terminal | i_line i_stator i_rotor elec_torg  mech_torg | acc_torque | power_factor motor_slip | power_elec | q_elec
5 0o 1785.793 0.000 511.325 0.000 0.000 0.000 1492907 | -1492.907 0.731 0.008 317.894 296.620
5 01 1785.890 | 492578 510.540 510.540 0.000 1493.290 | 1493.054 0.236 0727 0.008 316.704 299.043
7 0.z 1785.892 432589 510,516 510.516 0.000 1493.220 | 1493.086 0.164 0.727 0.008 316672 299.062
=) 0.3 1786.892 492,589 510.516 510.516 0.000 1493.220 | 1493.056 0.164 0.727 0.008 HEE72 299.082
g 0.4 1785.892 432589 510,516 510.516 0.000 1493.220 | 1493.086 0.164 0.727 0.008 316672 299.062
10 0.5 1785.892 492,589 510.516 510.516 0.000 1493220 | 1493.056 0.164 0.727 0.008 HEE72 299.062
11 0E 1785.892 432589 510,516 510.516 0.000 1493.220 | 1493.086 0.164 0.727 0.008 316672 299.062
4[4 [» ¥\ TM5_Foiderl_Casez IET

#4 C:\PTW32\LIB\PTW.LIB

=4 CAPTWIZAi\PTW.lib
« B CAPTOR

= @ FSI Y TMS

- -[M Machine Model

- [E] Exciter Model

) .

+ 7% Motar Model

# L# Load Model
[ PSIM
AN HIWAVE
=4 Transmission Line
8 Transformer
{8 Standard Cable
1+ |EE Wiring Cahle

! Motar Control Center
mm Bus

& Load Proiile

57 Relishility
CEguipment

Added new turbine governor models:

Mame

| Maodel Type |

{8} Synchronous Matar Madel
D) Flux Induction bMatar Model

= FT Single Core - PipeType

& Combustion Turkine CT251

) Compound Double Reheat Steam Turhing (5T
& Cornpound Single Reheat Steam Turkine (ST2)
@ Detrait Diesel DDEC Govemar Turking (DDEC)

(& Diesel Engine (OT)
@ Gas Turbine Gavemar (GT2)

(@ Gas Turhine Govermar (harewindup limif) GT3

@ Gas-Turhine (GT)

(&) GE H28 Gowernar Droop

(& GE H25 Governor lsochronous
@ GE101 DLEDF

@ GE101 DLEDF1 Gas

& General Isochranous

@ General Use

@ General Use Switching From Droop-to-lsaoin 4s

& Hitachi H25 Gowvernor

(& IEEE Gas-Turkine (SGT)

@ Isoch. Diesel Tmax = 165

& lsoch. Diesel Trmax = .22

& |soch. Diesel Tmax = 325

& lsochronous Diesel

& Isochronous Solar Turbine

# RBE211 Isachronous

& Simple Gas Turnbine

(&) Single Rehest Steam Turhing

@ Solar Single Shaft Turbine (droop mode)
@ Solar Single Shaft Turbine (isochronous)
@ Standard Hydra

(& Standard Steam Turbine

&) Synchranous Diesel

& Woodward 23014

& Woodward PID 7014

User Defined Model
User Defined Model
User Defined Model
User Defined Madel
User Defined Modeal
User Defined Madel
User Defined Model
User Defined Model
User Defined Model
User Defined Model
User Defined Madel
Uszer Defined Modeal
General Furpase
General Purpose
User Defined Model
Uszer Defined Model
User Defined Model
Isachranous Diesel
lsochronous Diesel
Isachranous Diesel
lsochronous Diesel
User Defined Model
User Defined Model
Simplified Gas
User Defined Madel
Usger Defined Model
User Defined Madel
Standard Hydro
Standard Steam
Synchronous Diesel
User Defined Model
User Defined Madel




UNBALANCED/SINGLE PHASE

ENHANCEMENTS FOR POWER*TOOLS FOR WINDOWS VERSION 6.5

1. Datablocks with “UbSC_xxxSimFault” has been renamed and enhanced to the following
format: “UbSC_xxx". For example, "ubSC_InitSymSimFault" to "ubSC_InitSym." The
following fields now store the unbalanced SC results based on the last unbalanced short circuit
study option that was completed: either a Fault bus by bus or simultaneous faults. This will
keep the datablock to a minimum (it is now not necessary to list datablocks for 3P, SLG, LL,
LLG, etc. if you are only looking for the results that was previously evaluated).

2. Added option in Unbalanced/Single Phase Load Flow to include utility and swing generator
impedance separately and option to use the sub-transient or transient impedance.

Unbalanced/Single Phase Study Setup g

Sudies| DL | Sizing LF |SC | Schedule | DMSLF| SE | OPF | Qutput]

Swstem Modeling Solution Method

[v Include Lkility Source Impedance (@ Exact (lterative) (" Approximate

[v Include Swing Generator Impedance

Calculation Method

Swing Generator
(@ Sub-transient (R +xd")
(" Transient (Ra +>xd"

i Radial System & MNewton

[ Error Checking Phase Mismatch

[ Transformer Phase Shift
[ LTC Transformer

3. Added option in Unbalanced/Single Phase Short Circuit use the sub-transient or transient
impedance as swing generator impedance, and option for cable temperature adjustment.

Unbalanced/Single Phase Study Setup R|

Swdies| DL | Sizing|LF SC | Schedue | DMsLF| 2E | OPF | Outout]

i Fault Al Buses {~ Fault Selected Buses
v 3Phase G
v 5LG A -
[ LL AB -
LG AR W ‘
Generator Impedance Cahkle Resistance Adjustment
@ Sub-transient (B + Xd") VEmpEETTE:
[ Temperature Adjusment 20 T

i~ Transient (Ra +xd"




UNBALANCED/SINGLE PHASE (contq)

4. Swing bus definition is no longer required for fault calculations. The generator with the biggest
kVA rating as the swing bus will be used to provide fault current calculations.

5. Option to include or exclude Load Flow Current in the Unbalanced/Single Phase Short Circuit.

6. Added option in Unbalanced/Single Phase Schedule to select multiple formats, and to report
each selected format in a different file.

Unbalanced/Single Phase Study Setup

X

Stdies| DL | Sizing|LF | SC Schedule |DMSLF| SE | OPF | Output

Fanel Report Setup E—r .
Panel Format:

~ Al Loads on 15t Pole Format 2: Center Circuit{Fhase Taotals -
Format 3: Left/Right Circuits e
(@ |ndividual Loads on Individual Foles Farmat 4: LeftfRight Circuits and Load O
Farmat 5: Left Circuits and Load Oty
Format B: Left/Right Circuits and MNotes

7. Option to report Arc Flash results on the schedule header.

Fepon on Schedule Header

[v ArcFlash Incident Energy. Flash Boundary, and PPE Category



DC SYSTEMS ANALYSIS

ENHANCEMENTS FOR POWER*TOOLS FOR WINDOWS VERSION 6.5

1. Added a new Derating Factor field in the Battery Subview of Component Editor to represent
the aging factor of the battery capacity. This factor will be multiplied by the Battery Discharge
Curve values to give the actual derated Amps and Amp-hours of the battery capacity.

Component Subviews:

Sizing Name: |EIAT—IJIJD1 ‘ v InSerice =—
Short Circuit (ANSI) Bl
User-Defined Fields . . _
Datablock Librany... [w Linkto Lib Data State: |Complete -
Battery Type: | J
. Description: ‘ ‘
Scenario Manager... |
All - Jurnp... Rated “oltage: 250.000 Yolts  Mum Positive Flate:
= 1S-0001 ~ MNumber of Cells: 108 Min valtage (v/Cell: |2130
- FS-0004
@& cBL-000? p Bus Type: (® “Bus  PBus Derating Factar; ‘u,a|
& LoaD-00m Mot ‘
ates:

& LoAD-0002
=S5 A T-N00 1

2. The Load Flow Setup menu has a new option for considering the source impedance for
Battery and Swing Generator.

DC Study Setup R|

Battery Sizing Setup  Load Flow IANSI sc| Ecsc|

bdaximum Feration: 50.00

Mizmatch (Vaoltage): 0.0001

Bus “oltage Drop: 5.00 FA
Branch “oltage Drop: 5.00 Wolts
Time Step: 10.00 Minutes

1

Total Simulation Time: 200.00 Minutes

[ Double Circuit Fx?

[ Include Source Impedance for Batteny and Swing Generator

0] | Cancel Help




DC SYSTEMS ANALYSIS (ontq)

3. The ANSI and IEC Short-Circuit Setup menus have a new option for ignoring the Battery

Impedance.

Battery Sizing Setup | Load Flaw | ANSI SC

[ Double Circuit Fx?

[ lgnore Battery Impedance

4. The “Discharge Current of “Sizing” and “Temperature Correction” tabs for NIiCAD Batteries
model in the DC Equipment Section of PTW Library can be defined by the user for any number
of time intervals.

MNICAD Battery Sizing lTemperature Carrection | Discharge Curve]

Discharge C

| Chaneg Time Yalues... | |\

Cell Type

Kr1040P
Kr1150P
KM1220P
Kr1390P
KM3BIP
KM39zP
KM415P
KM438F
KM4ABTP
KMB05F
KMEEEP
KME2EP
KMEI0P
KM740P
KMB30FP
Kr3z0pP

urrent for Battery Sizing:
Fated . .
Amp-Haur 1sec 1 min 15 min

1040.0 24640 17700 941.0

1150.0 2726.0 0 19540 10410
12200 2896.0 | 20740 | 11060
1330.0 3289.0 | 23650 | 12570
365.0 878.0 B27.0 3340
3820 427.0 BBB.0 355.0
415.0 4840 705.0 375.0
438.0 1041.0 7430 396.0
461.0 1080.0 786.0 417.0
505.0 1197.0 §57.0 457.0
555.0 1317.0 a42.0 h02.0
625.0 14800 @ 1062.0 BB5.0
£30.0 1635.0  1175.0 624.0
740.0 1766.0 12600 GB4.0
830.0 1968.0  1409.0 754.0
920.0 2181.0 | 1565.0 833.0

30 min

7500
831.0
ag2.0
1000.0
266.0
2g2.0
285.0
315.0
3320
364.0
400.0
450.0
4587.0
5330
585.0
BB3.0

B0 min

583.0
E45.0
684.0
776.0
207.0
2z20.0
2330
246.0
258.0
283.0
311.0
350.0
387.0
415.0
465.0
516.0

80 min

464.0
5180
5500
627.0
166.0
1770
187.0
198.0
208.0
228.0
2500
2820
inan
3340
3740
4150

120 min

34900
431.0
457.0
521.0
1380
147.0
185.0
164.0
1730
184.0
208.0
2340
258.0
2770
3na
3450

Iy

Minutes

0.0167

1.0000
15.0000
30.0000
£0.0000
30.0000
120.0000
1460.0000
300.0000
430.0000

oK

Cancel

i

Help




S/KM Power'Tools® For Windows

DAPPER® Integrated Electrical Analysis Software
Comprehensive Three Phase and Unbalanced Short-Circuit Studies, Load Flow Study, Demand Load Study, Feeder and
Transformer Sizing Study, Impact Motor Starting Study, and Load Schedules.

CAPTOR® Time-Overcurrent Coordination
Graphical Time-Overcurrent Coordination. Integrated with one-lines, short-circuit modules, Equipment Evaluation, and Arc
Flash. Comprehensive protective device library.

ARC FLASH EVALUATION

Calculates the incident energy and arc flash boundary for each bus in the system. Trip times are automatically determined from the
protective device settings and arcing fault current values. Incident energy and arc flash boundaries are calculated based on
accumulated fault values. Clothing requirements are specified from a user-defined clothing library. Clearing times can be reduced
based on current-limiting capabilities. Complies with OSHA, NFPA 70E, NEC 110.16, and IEEE 1584 requirements. Generates
custom labels and work permits. Also available as ArcCalc, a simplified stand-alone Arc Flash calculator.

A_FAULT ANSI Short-Circuit Study
Three Phase and Unbalanced Short-Circuit based on the ANSI/IEEE C37 Standards. Separate solutions for low, medium and high
voltage systems and for symmetrical, momentary and interrupting calculations.

IEC_FAULT I/EC Short-Circuit Study 909 or 363
Three Phase and Unbalanced Short-Circuit Study based on the IEC 60909 or IEC 61363 Standards.

EQUIPMENT EVALUATION Equipment Evaluation Report
Automatically compares short-circuit ratings, withstand ratings. Applies de-rating adjustments and user defined pass/
marginal/failed criteria. Includes error checking for input data and topology.

IEE WIRING REGULATION SIZING
Integrates the rules and data tables from the IEE Wiring Regulation to size cables based on the design loads of the power
system. Automatically select the correct table from the IEE Wiring Regulation and pick the proper cable size.

TMS Transient Motor Starting Simulation
Time-based motor starting simulation with graphical output. Includes reduced voltage and capacitor starting, graphical motor
and load models.

HI_WAVE Harmonic Investigation and Filter Design
Frequency Scan, Harmonic Current, Voltage Distortion, Harmonic Load Flow and Interactive Filter Design.

1*SIM Dynamic Simulation and Transient Stability
Dynamic Response to Power System Electro-Mechanical Disturbances, Generator Sizing and Stability, Flux Level Machine
Representation. User Defined Graphical Models for Exciter, Turbine Governor, PSS, and other controllers.

UNBALANCED/SINGLE PHASE STUDIES
Load flow, short-circuit, demand load analysis, sizing, and load schedules. Reports single-phase loads and unbalanced operating
conditions including phase and sequence currents and voltages.

DISTRIBUTION RELIABILITY Reliability Analysis

Calculates the reliability indices of individual load points and the overall distribution systems with either radial or loop configuration.
Includes Load Point MTTF, Failure/Year, MTTR, Annual Outage, EENS, ECOST, and other IEEE indices. Cost-related factors and
aging factors are included in the analysis to compare alternative designs.

DC SYSTEMS ANALYSIS
Battery Sizing, Load Flow, & Short Circuit Analysis. Evaluate all loading conditions for DC duty cycle loads and AC emergency
loads. Complies with IEEE std. 485, 1115, 399, 946, and IEC std. 61660.

PTW VIEWER
Read-only version of PTW for displaying, printing, and exporting all study results. Create or expand one-lines and apply
datablocks. View Time-Current Curves. View and create customized Arc Flash Labels and Work Permits.

GROUND MAT Substation Ground Grid Design and Analysis
Optimizes grid design using general purpose finite element algorithm for potential analysis and graphical facilities to validate
grounding systems efficiency.

CABLE-3D
Solves complex three-dimensional cable pulling tension and sidewall pressure calculations.



Taking Power Systems Analysis
to New Heights

Accuracy
Simplicity
Results
Excellence

Since 1972, SKM Systems Analysis,
Inc. has been the market leader in
power systems analysis and design
software. With the release of
Power*Tools for Windows Version 6.5,
SKM has reached newer heights with
the most productive software to be
released in its 36 year history to the

professional engineering community.

New PTW software features accelerate
tasks, enhance reporting, increase
equipment libraries, improve workflow,
add new study options and more to

meet challenging industry demands.

App PPE Requil
82inch Flash Hazard Boundary
27 caliem"2  Flash Hazard at 36 inches
Category 1 FR Shirt & Pants
4160 VAC Shock Hazard when cover is removed
1 Glove Class
60 inch Limited Approach
26 inch Restricted Approach

7 inch Prohibited Aiiroa\:h
- SKM Systems Analysis, Inc.
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Manhattan Beach, CA 90266
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